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C++ Overview

Object-oriented but not “pure” object-
oriented like Smalltalk

“C++ provides elegant solutions to
complex problems”

“C with classes bolted on”

Almost as fast as C, but with better
structure




CSP (Quick!) Overview

 Processes, channels, concurrency etc.

* Very scaleable without becoming over-
complex

e Easy to visualise and understand
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Library Overview

A process is asubclass of CSProcess,
Implementing the r un method

 Channels are templated, so they can
communicate any type

e Communication is done using channel
end objects, not the channel itself
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Our First Processes

class Witer
publ i c CSProcess

{
private:

Chanout <i nt > out;
pr ot ect ed:

voi d run();
publ i c:
Witer(
const Chanout<int>& o
) ;
'




Our First Processes

cl ass Reader
publ i c CSProcess

{
private:

Chani n<i nt> 1 n;
pr ot ect ed:

voi d run();
publ i c:
Reader (
const Chani n<i nt >& |
JE
}s




Our First Processes

void Witer::run() {
Int 1;
for (1 = 0;1 < 100;1 ++) {
out << i1,
}
}

voi d Reader::run() {
Int 1, n;
for (1 = 0;1 < 100;1 ++) {
ln >> n;
}
}




Our First Processes




Our First Processes

voi d function() Where appropriat_e,
{ JCSP’s APl is copied

One2OneChannel <i nt > channel ;

Par al | el ( Use witer/reader
new Witer(channel .witer()), calls to get channel

new Reader (channel . reader()), ends
NULL) ;

} Par al | el takes a NULL-
voi d main() { terminated list of process pointers

Start CSP();
function();

End CSP() ;
} The St art _CSP/ End_CSP functions must

be called before/after the library is used




Our First Processes

void Witer::run() {
Int 1;
for (1 = 0;1 < 100;1 ++) {
out << i1,
}
}

voi d Reader::run() {
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Poisoning

void Witer::run() {
Int i1; This channel will now be
for (i = 0;i < 100;i++) { poisoned (forever - no
out << i; antidote available!).

}

) Any attempts to use the

channel will cause a
Poi sonExcepti on to be

thrown.

void Witer::run() { Except: poisoning an

Int | : . N already-poisoned channel
for (1 =051 < 10050 ++) { has no effect (no exception
out << 1; IS thrown).

}




Poisoning

voi d Reader::run() {
Int 1,n;
for (i = 0;i < 100;i++) {
in >> n: When the channel

} has been poisoned,

}

the next input will
voi d Reader::run() { cause a

Poi sonExcepti on
to be thrown, and it
in >> n; will be caught here

}

| Nt n;
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Shared Channels

I _[ Reader
Reader




Shared Channels

One20OneChannel <i nt > channel ;

Paral | el (
new Witer(channel . witer()),
new Reader (channel . reader()),
NULL) ;

One?2 Channel <i nt > channel ;

Paral | el (
new Witer(channel . witer()),
new Reader (channel . reader()),

NURRE




Buffered Channels




Buffered Channels

e Reader




Buffered Channels
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Buffered Channels

One20OneChannel <i nt > channel ;

Paral | el (
new Witer(channel . witer()),
new Reader (channel . reader()),
NULL) ;

One2OneChannel “<i nt >
channel

Paral | el (
new Witer(channel . witer()),
new Reader (channel . reader()),
NULL) ;




Parallel
Communications

void Delta::run() { Like other library calls, the

I nt n; This conmmuni cat e call
Paral | el Conm pc( performs all the

out A. par Qut (&n), communications associated

VI Q= CIQOVINQ-I) I itk the Par Conmi t ens

NALL) passed to the constructor
while (true) { of the Par al | el Conm

I n >> n;
pc. conmuni cat e() ; respectively as an
} argument

}




Alternatives (ALTing)

. . The | nput Guar d method
void Alter::run() { ¢ Chani . Quar d
/*decl arati ons*/ ) . ani nre urnsa} ar
int n: object to be used with the

Time t = Seconds(1); Al ternati ve class

Alternative alt(
I NA. I nput Guar d( &n) ,

i NB. i nput Quar d( &n), | nput Guar d takes the

NUEi\)N SN WA UGOOIN  destination of the input as

Rel Ti meout Guard is a
library class to provide a
timeout guard relative to

the start of the ALT. An
absolute timeout guard is

also provided

[*.. main body ..*/




Alternatives (ALTing)

void Alter::run() {
[ *decl arati ons*/
I nt n;
Time t = Seconds(1);
Al ternative alt(
I NA. I nput Guar d( &n) ,

| nB. | nput Guar d( &n) ,
new Rel Ti meout Guard(t),
NULL) ;

[*.. main body ..*/




Alternatives (ALTing)

void Alter::run() {

[*.. declarations ..*/ The actions associated

_ with an ALT (i.e. inputs)
/[ *mai n body*/

. take place during the
while (true) { :
switch (alt.priSelect()){ pri Sel ect method, and

case 0: /*input on A+/ are not done separately
case 1: /*input on B*/ afterwards like in JCSP
case 2. /*timeout*/

}

So by the time this line
gets executed, the input
will have been
successfully completed




Extra Features

e Extended rendezvous available for both

normal input operations and input guards
iIn ALTs

 Templated “smart” pointer class
Mobi | e<T> that has the same semantics

as KRoC’'s MOBI LEs

KRoC Interoperability using KRoC’s UDC
mechanism -- both the KRoC and C++CSP
program use their native channels




Technical Details

‘'he library uses cooperatively multitasked
nreading (in a single operating-system
nread), similar to KRoC

'he scheduler kernel is highly portable -

the library currently functions under
Windows and most Unixes

Unfortunately, processes must specify the
size of the stack they want
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CSP Framework Time per Iteration




CommsTime

CSP Framework Time per Iteration

occam (KRoC 1.3.3) 1.3 microseconds




CommsTime

CSP Framework Time per Iteration

occam (KRoC 1.3.3) 1.3 microseconds

C++CSP 5 microseconds




CommsTime

CSP Framework Time per Iteration

occam (KRoC 1.3.3) 1.3 microseconds

C++CSP 5 microseconds

JCSP (JDK 1.4) 230 microseconds
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Stressed ALT

CSP 10 writers * 100 writers * 200 writers *
Framework 10 channels 20 channels 100 channels

occam 0.6 0.7 1
(KRoC 1.3.3)

C++CSP 10

JCSP 130 200
(JDK 1.4)

(All times are in microseconds)




An Equivalence

One20neChannel <i nt > channel ;
Par al | el (
new Witer(channel . witer()),
new Reader (channel . reader()),
NULL) ;

One2OneChannel <i nt > channel ;
Barrier barrier(1l);

spawnProcess(new Witer(channel .witer()), &arrier);
spawnPr ocess(new Reader (channel .reader()), &arrier);

barrier.sync();




Going Multi-Threaded

One20neChannel <i nt > channel ;
Barrier barrier(l),;

spawnProcess(new Witer(channel . witer()), &arrier);
spawnPr ocess(new Reader (channel .reader()), &arrier);

barrier.sync();

Channel <i nt > channel ;
Barrier barrier(1l);

Spawn (new Witer(channel .witer()), &arrier);
Spawn (new Reader (channel .reader()), &arrier);

barrier.sync();




Conclusion

e C++CSP Is a new but stable library In
the mould of JCSP

* It has many new useful features,
such as stateful poisoning and
templated channels

 Itis very portable, and offers both
single-threaded and multi-threaded
concurrency




