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Executive Summary
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Introduction
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2 Component Model
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2.2.1 Generic Components
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Component <comp_name> ‘{'
{interface_definition}
{input_interface}
{output_interface}
{consumed_event}
{published_event}

}
interface_definition ::= interface <interface_name> g
{service_definition}
£}l
service_definition :;= <return_type> <service_name> ‘“ {args} )
input_interface ::= input  {interface_name}‘;
output_interface ::= output  {interface_name} with <name_comp>";
consumed_event ::= consumed {event_type name}‘;
published_event ::= published {event_type name}"‘;
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0O01H O + 1 ' < 0
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‘ event <event_type_name> ‘(‘ <args> ‘)"’

2" 59 -$(*"

Component mycomponent {
interface 11 {
void opi(in short argl,
out short arg2);
void op2();

interface O1 {
void op3(in float a);
void op4();

input 11, 12;
output O1 with o1;
output O2 with 02;
consumes el;

event event typel( inshort num); publishes e2;
event event_type2( inshort a, in short b);

2 0.
< /0, H mycomponent
+ + ( p, g, 1, U * H 1 (
* + ( sl, s2 * 0 (
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Component implementation < comp_name> {'
{component_member_def}
{active_member_def}
{pasive_member_def}
{active_implementation}
{passive_implementation}
{data_member}
{method_member}
{interface_composition}

l}l
component_member_def ::= <component_type> <name_mem ber>*;
active_member_def ::= <active_type> <name_member>
with period <time>]";
passive_member_def ::= <component_type> <name_membe r>"

data_member ::= <data_type> <member_name> ‘;’
method_member ::= <return_type> <member_name> ‘(‘ {args} 0y
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Component implementation mycomponent {
Generic2 a;
Active_typel p;
Active_type2 q;
Passive_typel si;
Passive_type2 s2;

float m_data;

int methodl1( float temp){
m_data = temp;

2" 10,0 %' % *% ' O

2.2.2 Active Components
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Active < active_name> ‘{’
{data_member}
{method_member}
execute_member
l}l
data_member ::= <data_type> <member_name> ‘;
method_member ::= <return_type> <member_name> ‘(‘ {args} DRk
<body_method>
l}!
execute_member ::= void execute ‘(") {
<body_method>
i}!
2"/ '9 0. - %:
0 + 0
0 ' 0
' 0 + +
+ 1 0 " # %
,0
0 : 0, H + ( myactive * 0
0 + " m_memberI* (
" *0 myactive O execute ,00,
+; 10 1 ,00 H
O H , 0+ | p q myactive
/C +1(1 0 *

Active myactive {
float m_memberl; // Private data
/I Additional subroutines
void subroutinel( float data){
/I Subroutine body




void execute() { // Execute method
/I Method body

}
}
Component implementation mycomponent {
/I Instances
myactive p with Period 20;
myactive q  with Period 30;

2.2.3 Passive Components

20 0

% 1 01, + 0 + 0 '0+

Passive < pasive_name> {'
{data_member}
{method_member}

}
data_member ::= <data_type> <member_name> ‘;

method_member ::= <return_type> <member_name>

<body_method>
l}l

( {args}

2" 6/ %$$9 0. - %:
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0 , 0, H + ( mypassive * 0
0 + S { m_data * , 0
(set_data get data ,00 ' 17 0 + <
+ 0 + ' ( sl s2*

Passive mypassive {
float m_data; // Private data

void set data( float data){
m_data = data;

float get_data() {
return m_data;
}

}

Component implementation mycomponent {
/I Instances
mypassive s1,s2;

}
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, wait/call/raise 0 + 1 0

H 6
({wait|call|raise}.seqgblk.{wait|call|raise})*
< 0, H + 0O H +
5 ', 010 " +  wait call

Active  Tipo_activo {

void execute(){

seq_blockl; @ @
wait [1.0p1(...) {} /
if (cond) @ @
wait 12.0p2(...);
else \ @
call 02.0p2(...);
seq_blocks;

}

2" 8 " "%, <, =%

2.3.1 Composition

0 " ;
TU00 |, ' , 0
0 o , 16
<instancel>.<ref _interfacel> <-> <instance2>.<inter face2>
0 0 , 0
0 0
< JO, 0 0 ( mycomponent * 5
01 < 0 0o + mycomponent
01,00 0 0 ( mycomponent2 *
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mycomponent.ol <-> mycomponent2.13;

Component mycomponent {

interface 0O1/{
void opl(<parameters>);
void op2();

}
output  O1with ol;

2" 4 0.9 9%0.,
2.3.2 Wait primitive
0 wait + + , +
+ + 0 + 0 0O + 00
' 0 + 00 + 0 + ,
0 0 +
! + , KO 0 + + 0 +
H , 0 " 0O + +: 00
00 0 0O1H O + ,6
wait {[<interf_name>.<method>|<event>](<args>)
| Time <time>}{<blk>}}
2" 3 >%" '0''9
2.3.3 Call primitive
0 call + +; + (
, 00 * ' + + 1 H O , 6
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0 0
: 0 0 0O 0 + 10
0 call + 0+ 10 (1 * 1 0 "0+
0 O 0 + , 10
"0+ 0O O 0:1, oneway ' 0 0
0
0'0+ 10 0 , 60 + +
" 0 + E 0 0O +
0 wait + " H 0o +
0 0 10 0
, O " 0 0 0
H

Component mycomponent

interface 01 {//01==I3
void op3( in float a);
oneway void  op4();

}

}
output O1 with o01;

mycomponent.ol <-> mycomponent2.13;

Component implementation mycomponent [Component implementation mycomponent2
{ Active myactive2 {
Active myactive { void execute() {
void execute() { float var_aux;
float a; wait 13.0p3(a)
a=5.36; {var_aux=a; }
call 0l.op3(a); 13.0p4()
call 0l.0p4(); {/l any action }
} }
} }
} }

2" 35 -# %' '0'9%

< 0, H 0 ( mycomponent
mycomponent2 * "1 o1 13 +1 0
H 0, 0,0 + mycomponent::myactive 0 O
13::0p3 13::0p4 + 1 mycomponent2 0 ol 0 O
5 0 "1 mycomponent2::myactive2 0 0 O wait +
1 0 13::0p4 oneway 0 10 "0+
0 0 0 + +

00 0 0 0
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0 01 H O

call

[ Time <time>] "'}

<instance>.<interf_name>.<method>(<parameters>)

2" 3 %, '009* % + 0. $

2.3.4 Raise primitive

0 raise + + 10 ,1 KO

+ 0 + 01 0 0 0 +
1 (1 0 wait +* 1H O 6
[ raise  <event>(<parameters> ‘;
2" 37 %'$ '0''9

< 0, H 0 compl + 1 event_typel
00 "1 comp2 O + 1 event_type2
00 1 comp3

| raises  event_type2(3,4);

9 @-.3/v 05
0.3 9 @-5

raises event typel(5); | 0

2" 3l

Component compl {

publishes  event typel,;
}

Component comp2 {

consumes event_typel;
publishes  event type2;

}
Component comp3 {
consumes event_type2;

}

event event typel(in short num);
event event_type2(in short a,in short b);

+'2%+ $'029 $
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2.4.1 Configuration Slots

Component < comp_name> ‘{'

{interface_definition}
{input_interface}
{output_interface}
{consumed_event}
{published_event}
{config_slots}

l}l
config_slots ::= config g
{slot_definition}
l}l
slot_definition ::= <slot_type> <slot_name>
2" 3 *¥2"%' , $(* - %
0O , H O, ,00
0 0 -1 ' 6

Component mycomponent {
config {
float slot1;
int slotn;
int cperiod;
}
}




0 -1 ' ,00
1 0 . 0 +
' 0 0
0 0 1 0
0 , H 0, 0 ( sensor_timeout
+ ( periodic * O Controller
0 wait +
Component Controller {
config {
int  sensor_timeout;
}
}
Active periodic {
int myvar;
void init() {
myvar=0;
}
void execute() {
wait Time sensor_timeout {
var++;
}
}
}
0 0 0 0O 0 +
configure 0 0 ' 20, O
1 H O 0
[<instance>.configure(in string slot_name, in string slot_value>);
2" 36 *¥2"  #+ - %
0 , H 0, 0 0
0 (0 * 0 0
0 <0 , ( cperiod * 00
+ ( p*, 0 C
Component mycomponent {
config {
float slot1;
int slotn;
int cperiod,;

}



}

Component implementation othercomponent {
myactive p with Period cperiod,;

mycomponent c;
c.configure("slotl", "3.14");
c.configure("slotn"," "5");
c.configure(“cperiod”,"20");



3 Analysable Components: A Metamodel
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system Systm

signal ext_ev,response; H

0 + 10
O 1
EnvBIk
1(1) block Blck - o 1(1)
ext_ev

EnvBIk

[ext_ev] [response}

Blck

[s01]

Env|

[response}

21 "% ;
process Procl 1(1) process Proc2 1(2)
( waiting ) state
l
ext_ev signal reception
l
asks_to_do task tasks_to_do
l
sgl signal sending response
waiting2
4
2" 38 (<%$ ,0 $
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3.3.1 Modelling Active Components
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5 " 10 (10 *
2 , 0 "0+ 0 , 0
, 0+ + 1 0 5 o,
0 0
0 , H 0, ( mycomponent3 * , 0 O
+ myactive  myactive2 myactive3 1 myactive
, 0 0 ( opl op2 op3* + evl
02% (< Jx, ! 0 2% 00
activel Bactive2 active3 1 0 '0+
activel myactive 1 "0 5 +
0 00 wait + 0 execute 0 activel 0
5+ 0 0 + evi O 11 5+ 0
0

Component implementation mycomponent3 {
Active myactive {

void execute() {
wait 11.0p1(...) { seq_block1; }
11.0p2(...) { seq_block2; }
11.0p3(...) { seq_block3; }
raise evi(...);
}
}

Active myactive2 {...}
Active myactive3 {...}

myactive activel,;

myactive2 active2;
myactive3 active3;

/IC



block mycomponent3 WZ] 1(1) process activel 1(1)
— : —y (O
£
11
activel active2 | | |
evl] [opl,opz,ops
opl < op2 < op3 <
| | |
active3 seq_blockl seq_block2 seq_block3
1 13 [oes , ,
evl
2" 34 %..'2 0. $ (
0 ,00 H , 0o + (0
5+ 5 0O O *
3.3.2 Modelling Passive Components
0 + 1 0 O
2% 0 H 1 0 2% '
0O '0+ 601 + + 0 01 1
01 &4 ( * 0
0 , H 0, + Dt@hB, 0 ,
0 read write /< co0, 0 2%

Component implementation System {
Passive Shared_D_Type {
void read() {..}
void write() {..}

}
Shared_D_Type Dt_Sh;




Process DatoComp 1(1)

Ly
|
|

Lo |

procedure procedure
read write
exported exported
read write

2" 5 %.'2 %%$$9 0. $




4 Component Model Infrastructure Design
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public abstract class SMJContainer extends SMCaller {

protected Object call(
SMinterface i,
String operation,
Object[] params) {...}

protected void subscribeEvent(
String e,
Class [] params) {...}

/9




public void setRequiredProvider(
String iname,
SMJContainer provider)
throws SMExceptionNonexistentinterfaceBinding {...}

public void start() {...}

: 2" 53 C %' %)$ % ,%%$
< 0, O 0 2 # 0
' 1 1 ' , 0
,0 0 + 0 0
0 2#
"0 , 0 - + 5
+ 0 0 1 +
H H,00 5 0 ' 0

&5 4+ 0

public final class SMGenericComponent {

public String cname;

public SMinterface[] providedinterfaces;

public SMinterface[] requiredinterfaces;

protected SMPrimitiveComponent[] primitiveCompo nents;
protected SMGenericComponent[] providers;

/** Creates a new instance of SMEPPGenericCompo nent */
public SMGenericComponent(

String name,

SMinterfacel] pi,

SMinterfacel[] ri) {...}

void setPrimitiveComponents(
SMPrimitiveComponent[] primitives) {...}

void setPrimitiveComponents(
String[] primitives)
throws SMExceptionNonexistentPrimitiveCompone ntName {...}

void setRequiredProvider(
String iname,
SMGenericComponent provider)
throws SMExceptionNonexistentinterfaceBinding {...}

void start() {...}

int getindexOfRequiredinterface(String iname) { o}
int getindexOfProvidedinterface(String iname) { .}
SMinterface getRequiredinterface(String iname) {.}

SMinterface getProvidedinterface(String iname) {.}




[}

‘2" 55 0. *%, ,%%$$

% 0 1 + -

public abstract class SMinterface {

public final String iname;
public final SMInterfaceOperation[] operations;

public SMinterface(
String iname,
SMinterfaceOperation[] operations) {...}

public SMinterfaceOperation [] getOperations(
String[] onames) {...}

private LinkedList getOperationsByName(
String oname) {...}

public SMinterfaceOperation getOperation(

String oname,
Object[] params) {...}

}
public class SMinterfaceOperation {

public final String oname;
public final Class[] paramTypes;

public SMinterfaceOperation(
String name,
Class[] paramTypes) {...}

public boolean checkArgumentTypes(Object[] para

ms) {...}

2" 5 %' *% ,%%$$3$




4.1.2 Primitive Components

$ %

0 0 execute
< 90, 0" 00
0 0 Runnable
o 1 +

W 10 0 O

public abstract class SMActiveComponent

extends SMPrimitiveComponent
implements Runnable {

Thread myThread;

public SMActiveComponent(
String cname,
SMGenericComponent parent) {...}

public void start() {...}

final protected void waitAll()

throws SMExceptioninterruptedWait {...}

final protected void wait(SMinterface i)

throws SMExceptioninterruptedWait {...}

final protected void wait(SMinterface i, String [] operations)
throws SMExceptioninterfaceOperationNotFound,

SMEXxceptioninterruptedWait {...}

final protected void wait(

SMinterface i, SMinterfaceOperation [] ops)
throws SMExceptioninterruptedWait {...}

final protected void waitEvent(String e, Class [] params)
throws SMExceptioninterruptedWait {...}

2" 57 '9 0.
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public abstract class SMCaller {
static RequestBroker broker = new RequestBroker
static EventBroker eventBroker = new EventBroke

public SMGenericComponent genericComponent;
public String name,;

protected abstract Object call(
SMinterface i, String operation, Object[] params)
throws SMExceptioninterfaceNotBound,
SMEXxceptioninterfaceOperationNotFound,
SMEXxceptioninterruptedCall,
SMEXxceptioninterfaceOperationNotimplemented,
SMExceptioninterfaceOperationException;

protected abstract void subscribeEvent(
String e, Class [] params);

protected void processRequest(WaitRequest reque
throws SMExceptioninterfaceOperationNotimplemented,
SMEXxceptioninterfaceOperationException {..}

public abstract class SMPrimitiveComponent extends

public SMPrimitiveComponent(
String cname, SMGenericComponent parent) {...}

protected Object call(
SMinterface i, String operation, Object[] params)
throws SMExceptioninterfaceNotBound,
SMExceptioninterfaceOperationNotFound,
SMExceptioninterruptedCall,
SMEXxceptioninterfaceOperationNotimplemented,
SMEXxceptioninterfaceOperationException {...}

protected void subscribeEvent(String e, Class [

protected void unsubscribeEvent(String e, Objec

0;
r0;

st)

SMCaller {

] params) {...}

t[] params) {...}




protected void raise(String ev, Object [] param s){...}

public abstract class SMPassiveComponent
extends SMPrimitiveComponent {

public SMPassiveComponent(
String cname, SMGenericComponent parent) {...}

2" 51 %, 0. $
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4.1.3 Synchronization Primitives Mapping

0, + 0 + , +
+ + KO + H wait + 1
0 , + 0 0 wait O H
0 1 10 0 KO O H 0O O
\ 0 0o + , 0
10 " 0 5 < 0, 0
( "5 *0 5 0
, 0 + 4+ 10&3 10 " 0
0, 0 , < 1

public abstract class Request {

int state;

boolean async = false;

boolean persist = false;

SMCaller requester;

[** request state

* 0 = ready to be dispatched

* 1 = dispatching (being dispatched)
* 2 = completed

*/

public Request(SMCallerr) {...}

public synchronized boolean isReady() {...}
public synchronized void setReady() {...}

public synchronized boolean isDispatching() {..
public synchronized void setDispatching() {...}

1J




public synchronized boolean isCompleted() {...}
public synchronized void setCompleted() {...}

public boolean isAsynchronous() {...}
public void setAsynchronous(boolean a) {...}

public void setPersistent(boolean p) {...}
public boolean isPersistent() {...}

public synchronized void waitForComplete()
throws InterruptedException {...}
public synchronized void notifyComplete() {...}

: 2" 5 "$$ ,%$$
KO 2E + + 0+
E O , 00, + 0 , X +, 10 1
, 1,0 + :
0o + 0+ + 0 0,
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1 (01 H O 0 < 9*6
*% >%' 6 + 0, 0 +
2 E , 5 0 + +;
0 0 0 0 ' ;0
, Q 10 " K 0 0 K &5 +
< > 0 12 E
0 0 + +
+
0. >% >%' %,, 6 , + 0,
+ 2 E 0 H
0 + , , Q 0
0 + , +
0 5

public class WaitRequest extends Request {

public SMinterface]] interfaces;

public SMinterfaceOperation[] waitingOperations
public CallRequest callRequest;

9C




public SMinterfaceOperation callOperation;
public SMActiveComponent active;

public WaitRequest(

SMPrimitiveComponent r,

SMinterface i,

SMinterfaceOperation[] woperations) {...}
public WaitRequest(

SMPrimitiveComponent r,

SMinterface][] is,

SMinterfaceOperation[] woperations) {...}
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public class CallRequest
extends Request {
public SMinterface i;
public String operationName;
public Object[] callArguments;
public Object res;
public SMGenericComponent provider;




public WaitRequest waitRequest;

public CallRequest(
SMCallerr,
SMinterface i,
String oname,
Object[] args, SMGenericComponent provider) {...}

public void process(WaitRequestindex waitReques
public void process(WaitRequest waitRequest) {.

tindex) {...}
.}
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4.1.4 Events
2 E ! 0 +
0 + 0 + ,

4.1.4.1 Event representation

< J "0 + ,00

public abstract class SMEvent {
private static int nextld=0;
public String eventName;
public SMCaller subscriber;
public SMCaller source;
public Object[] params;

public SMEvent() {...}

public abstract void eventOccured();
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4.1.4.2 Event related primitives

0 0
2 E 1 0O 5 , 5

RaiseRequest extends {

String ename;
Object[] params;

public RaiseRequest(
SMPrimitiveComponent r,
String ename,




Object[] params) {...}

public void process(
SubscribeRequestindex subscribeRequestindex) {...}

synchronized public void setCompleted() {...}

protected void executeRequest(
SubscribeRequest subscribeRequest) {...}

public class RaiseRequest extends {

String ename;
Object[] params;

public RaiseRequest(
SMPrimitiveComponent r,
String ename,
Object[] params) {...}

public void process(
SubscribeRequestindex subscribeRequestindex) {...}

synchronized public void setCompleted() {...}

protected void executeRequest(
SubscribeRequest subscribeRequest) {...}

}
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4.2.1 Overview
SMEPPComponent

SMCOM-RTE
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4.2.2 SMCOM-RTE Architecture
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4.2.2.1 Main entities
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4.2.2.4 SMCOMEXxceptions
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4.2.3 SMCOM Architecture Dynamics
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4.2.3.2 SMCOM Design Dynamics
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5 Support Tools

0 . o 0,
0 1 H - 0 |
, + o + ' 1 06
0, O, o , 0 0
o + 0 0 + 0 !
L o ; |/ 9 o ' 0
/
. 0
Ciat H L S
10 + + 0
1 1 0 - "0+ 0 ,
0 + + =
I3 ++,>%  *2"0%h' % + +%. %), -
_— 2344
+1 00 0+
" 2344 1
' + O,+ : ’
, 5 L ’
c c 2 344
. ,0 " 2344 16
, . 2 344
oo, , "
%1 0 1 o
c 0
) 0 0
+ 01 < H ,0 4 5
v
0 + o , o0 0
0 : 2344 0 1

2344



: : 2 344
- 0 H '
0 0 0
5 710 + 0
< |/ 0 1 0 0 , O
0 0 o , 4 +
0 0 + + ' 1 0
1 2344 0O 0 1 0, 0
0 0 5 H 0
(1 0 * 0 0
0 0 0 0 ' +
2344
2" 8 ($2
2E ,0 "1
+ 0 "1 O 2344 0 ,1
' 2 344 0
01 < '
o ' " 0 ;



0

0,10 0 0 5
0 0 :
2 344

0 < |/ '
2344
15 %,-$% ,$

5.2.1 Real-time and QoS Analysis
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<instance> constraints
Period P , Deadline D

<Interface.Method>
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0 , H o, , ( sensorl
0 0
sensorl  constraints I1.read Period 30;
sensor2  constraints I1.read Period 50;
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5.2.1.1 Deadlock and Liveness Properties
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5.2.2 Monitorization Tool
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5.2.2.1 Monitorization Tool Design
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5.2.2.2 Graphical User Interface
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5.2.2.3 Currently Available Features
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6 Conclusions
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