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QNX4

« RTOS pre PC

* Realny Cas = garantovana odozva
(latency=2pus)

» |[PC zalozené na message passing-u
 Blokujuci a neblokujuci

* Rovnaky komunikacny model pre IPC a
LAN



pid1

Procesy: pid

pid2

jeden Proces moze komunikovat’ s
druhym pokial’ vie jeho pid

OS



Procesy: names

pidl Kazdy vie  pid2
svoj vlastny
pid (a pid
otca)

| proces |

»AKy pid ma manager »poznac, ze

teraz Jano ?*  pridel'uje jedinedné Jano ma pid

pidy a spravuje mena, 21034
ma fixne pid 1



Procesy: names

pidl Kazdy vie  pid2
svoj vlastny
pid (a pid
otca)
name locate() name attach()
| proces '
»AKy pid ma manager »poznac, ze
teraz Jano ?*  prideluje jedineéné Jano ma pid
pidy a spravuje mena, 21034

ma fixne pid 1



Procesy: komunikacia

pid1 pid2

Send() Receive()
data Reply()

OS

kernel



pid1

Procesy: komunikacia

pid2

data

kernel

OS



Procesy: stavy

SEND-BLOCKED

REPLY-BLOCKED

RECEIVE-
READY > BLOCKED



receiver sender

READYI READY
Receive()?
RECEIVE-
BLOCKED |

. data
¢ < ¢ Send()
READY } REPLY-
: BLOCKED
data

Reply() 1

plyO .I READY

SRR model



SRR model

receiver

READY

sender

IREADY
* Send()

i SEND-
i BLOCKED

data

Receive() 1+

} REPLY-
: BLOCKED

data

Reply()

1 READY



receiver sender receiver sender

READY READY READY READY
Receive()? * Send()
RECEIVE- : SEND-
BLOCKED i BLOCKED
. data : data
$ < ¢ Send() Receive()1+ H
READY i REPLY- i REPLY-

: BLOCKED : BLOCKED
data data
Reply() 1 Reply() 1
ply( READY ply(
READY

SRR mo del Ktortt moznost’ si programator zela ?



Primitivy

Send (pid, send-data, replied-data, sizeof-send-data, sizeof-replied-data);

Kto zaruci, ze tieto
vel’kost1 si budu
zodpovedat’ ?

SRR model



neblokujuce posielanie sprav

e virtudlny proces proxy

e virtualny proces timer

komunikacia cez LAN

e virtudlny circuit

SRR model



owner user owner user

proxy pid > proxy pid >
proxy
Receive()? @' 1 Trigger()
proxy proxy
|-_@<—- Trigger() Recelve()“—@

pidp = proxy attach(0,0,0,-1)
SRR model Trigger(pidp)



owner

TIMER
READY
Receive() ¢ ,
RECEIVE. | Doy timer
BLOCKED «—@4_@
R READ6
eceive() ¢ |
RECEIVE. | POy timer
BLOCKED «—@4_@
READY l
Receive() ¢ ,
RECEIVE. | Doy timer
BLOCKED «—@4_@
READY

pidt = timer create(-pidp)
timer set(pidt, typ, sec0, nsec0, sec, nsec
SRR mode] "me-seteidt by )



Server

typedef struct server msg {
short header;
short action;
union {

} data;
¥
#define SERVER_HAEDER 'SH'
#define SERVER ACTIONI1 'Al'

#define SERVER ACTIONx 'Ax'
main ()
{
struct server msg msg;
// inicializacia
for (;;) {
pid = Receive(0,&msg,sizeof(msg));
if (msg.header |= SERVER HEADER)
continue;
switch (msg.action) {
case SERVER ACTIONI1:
// spracuj msg
break;

case SERVER ACTIONX:

break;
}
Reply(pid,&msg,sizeof(msg));

}

main () Cllent'utlllta

{

struct server msg msg;

// inicializacia

pid = name_locate("...");

msg.header = SERVER HEADER;

msg.action = SERVER ACTIONYy;

// naplni msg.data;

Send(pid,&msg,&msg,
sizeof(msg),sizeof(msg));

// spracuje msg.data

main () Client-data collector

{

}

// inicializacia
pids =name_locate("...");
pidp = proxy _attach();
pidt = timer create(-pidp)
timer_set(pidt, RELATIVE,0,0,1,0);
for (;;) 4
pid = Receive(0,NULL,0);
if (pid == pidp) {
// vytvor msg
Send(pids,&msg,&msg,
sizeof(msg),sizeof(msg));
// spracuj msg
b
b



Agent-Space

Architektura zaloZena na nepriamej komunikaci
medzi agentami

Kazdy proces je bud’
e agent
alebo

* space



Implementacia Agent - Space
pod QNX

blocks in space blocks in space SPACE

trigger registration .X

notification .~ "

write (tell) write

Read (ask)
data flow

agent agent agent agent

data flow



typedef struct server_port {
pid_t pid;

)

main ()
{
struct server_msg msg;
struct server_port *port;
/' inicializacia
ports_init();
for (;;) {
pid = Receive(0,&msg,sizeof(msg));
if (msg.header = SERVER_HEADER)
continue;
ports_reinit();
if ((port = port_get(pid)) == -1) {
port = port_new();
port_setdefaults(port);
}

Space

switch (msg.action) {
case WRITE:
/I spracuj *port a msg
break;
case READ:

break;
case TRIGGER:

break;

}
Reply(pid,&msg,sizeof(msg));

}
}



Agent

void main ()

{
/] initialization
pids = gnx_name_locate(0,"SPACE”);
pidp = gnx_proxy_attach(0,0,0,-1);
pidt = timer_create(-pidp);
timer_set(pidt, RELATIVE,0,0,...);
for (;;) {
pid = Receive(0,NULL,0); /I Receive(trigger_ proxy,NULL,0);
if (pid == pidp) {
Il sense
Send(pids,...);
Send(pids,...);
Send(pids,...); ...
/] select
Il act
Send(pids,...);
Send(pids,...);
Send(pids,...); ...



Agent-Space

user user

o e

space agent agent

device
agent agent agent

device



Datovy tok

* Client-server je jednou z realizaci datového toku

O

producer

producer \Q producer

consumers consumers consumers

traditional client-server agent-space



Struktura kodu

* Space(y) obsahuje len komunika¢ny kod
« Agenti obsahuju len aplikacny kod



Vlastnosti

* dead lock neméze nastat’
* live lock — kazdy proces dobrovolne opust’a procesor

 podpora realneho ¢asu — vyplyva z povahy informacie v
Space — nativne vzorkovanie

Q\‘ fast 10,11.12.13.14

slow 10, 12, 14

10,11,12,13,14

<
<




Vztah ku Client-Server

Agent je Specidlnejsi client

Space je Specidlnejsi server



Vyvojove prostriedky

File manager: nc

Editor: vp

Compiler: Watcom C: cc

Toolkit: Space: MsEnv —N <name>
Toolkit: MsAgent.h, MsAgent.Lib
Project ALLEN



MsAgent toolkit

# MskEnv —N ALLEN &
# joridrv &

# agwi forward 1

# agwi forward O

# agent &



MsAgent library

MsAgentInsTrigger (proxy-pid, block-name, 0, 0, timeout-s, timeout-ms);
MsAgentInsTrigger (proxy-pid, NULL, period-s, period-ms, 0, 0);
MsAgentRead (block-name, read-data, sizeof-read-data, return-code);

MsAgentWrite (block-name, written-data, sizeof-written-data, return-code);

MsAgent (space-name, NULL);



Agent

void main ()

{

// initialization

pidp = gnx_proxy_attach(0,0,0,-1);

pidt = MsAgentInsTrigger(pidp,NULL,0,500000000,0,0);

MsAgent(“ALLEN”,NULL);

for (;;) {
pid = Receive(pidp,NULL,0);
/] sense
MsAgentRead(“block1”,&block1,sizeof(block1),&ok1);
block2 = def value;
MsAgentRead(“block2”,&block2,sizeof(block2),NULL);
MsAgent(“ALLEN”,NULL);
/] select

I/ act
MsAgentWrite(“block3”,&block3,sizeof(block3),NULL);
MsAgent(“ALLEN”,NULL);



