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.8 KDB (uCs++ Debugger) = [

Tasks {namedaddress) M Stop Tasks Clusters tname/address) Processors (pidfaddress?
uProfiler # 0x164b30 uSystenCluster / 0x10a038 1832 /7 0x10a088
ubain / OxEFBefQ ulzerCluster # 0x13c130 1832 7 0x13c230
DatingService / OxGfesdd wilibCluster o Oxlddabo 1832 / Oelddbod

uProfilerCluster / Ox1E653b8  |1832 / 0x165408

Lirl /

Girl & Oxr08h5
Girl / Ox708fal
Bay / Ox722ef8
Boy / Ox723300
Boy / Ox7237a3

Inzpect | Continue | Operational Gmupl Behavioral Gmupl i

J Pretty Commands |
Print -

8 GiH 0x708618 <O X

Stopped | Source
Pozition Files

Tatinguiccept oo |52

i

DatingService &TheExchange:

woid mainty 4
u¥ield! rand{} & 100 i3 ¢ don’t
int PhoneMo = randi} £ 100000008
sxchange,Girl { PhoneMo 3@
<4 zetw(B) << RuThisTaske) <¢ " at " << setw(d) P
<0 " iz dating Boy at " << setwid) << parther << endl << uReleaze:

F A main
public:
Girlt DatingService &TheExchange » ¢ TheExchange! TheExchange ) {
=
T
Break | Clear | Break Continue i | Mext Ifl Step I}l Return |
Points B Ste

- Pretty

Print Command

p Phoneld Frame j HI: Backtrace |

i X
Girl 0x/0BEF2

03 DatinguPccept,coc 40 I |
1; DatinguAccept,cc 48

1t PhoneNo = 5768

Clear | Cancel |

























=M uProfiler Version 1.1 - B X

Quit Info

LProfiler

— Statistical Profiling:
500

A Performance Profile Information |

Sampling Rate {msec

— Exact Profiling:
 Task Execution State Transition Information
A Function Call Graph Information

Function Executioni «-FReal Time s Real & CPU Time

- High Level Tracing

— Other Profiling Informatiom:
- Hemeory Uszage Information
= UNI¥ Resources Usage Information
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uCluster &uBaseTask::uMigrate( uCluster &toClus ) {

// task registered for pro ling ?

if ( uProleActive && uPro ler::uPro ler_ RegisterTaskMigrate ) {

( *uPro ler::uPro ler_ RegisterTaskMigrate )( uPro ler::uPro lerinstance,
*this , fromClus, toClus );

Y it

} // uBaseTask::uMigrate






















class uExactProling {

static
static
static
static
static

public :

static

bool ES_INFO;
bool CG_INFO;
int CGT_INFO;
bool HLT_INFO;
bool POET;

void CreateWidget( Widget mainForm );

/I execution state transition metric

static

void ESToggleCB( Widget, void *, XmToggleButtonCallbackStruct *);

/ call graph and run times metric

static
static

void CGToggleCB( Widget, void * XmToggleButtonCallbackStruct *);
void CGT_ ToggleCB( Widget button, void *status,
XmToggleButtonCallbackStruct *call_data );

I/l high-level tracing
static void HLToggleCB( Widget, void *, XmToggleButtonCallbackStruct *);
static void CreateMonitor( uPro ler &pro ler );

}; /luExactPro ling










St Task ukain (0x6c6fc0) : Function Call Infonmation r [

Close  Options

Call Cycles:

|<n0 call cycles detectedr

—
Function Real and CPU Times:
From/Tao REAL TIMES (msech CPU TIMES fmzec?
Calls Average Hinimum M i mum Total Average Hinimum i mum Total
third 100 88,159 87,957 89,454 2815,926 44,102 42,991 44,650 4410,297
fifth 1000 4,406 4,396 4,624 4405,633 4,405 4,396 4,624 4405633
first 10 1366, 250 1365,517 1368,237 13662, 505 44,200 44,072 44,681 442,003
fourth 100 44,045 43,930 45,170 4404 566 44,045 43,930 45,170 4404 566
third 100 88,159 87,957 89,454 0815,926 44,102 432,991 44,650 4410,297
uMaing imain 1 13750,921  13790,921  13750,921 13750,921 44,333 44,3329 44,333 44,333
second 10 4,407 4,397 4,477 44,077 4,407 4,397 4,477 44,077
first 10 1366, 250 1365,517 1368,237 13662,5050 44,200 44,072 44,681 442,003
uMachContest s sulnvokeTazk
utain: imain 1 13750,921  13750,921  13750,921 13750,921 44,333 44,339 44,333 44,333




el Task ukain (0x6d5700) : Function Call Information

Close  Options

o X

Call Cuc F Dizplay Cycle/File Info

F Display Call Graph

Cucle 1
quicksort =¥ quicksort

Cucle 23
zort? - =ort?

Cycle 33
quicksort - sort? - quicksort

File Information

uHachContext: tulnvokeTaszk
uMaingimain

Fraom/To Cycles File Name : Line Mumber

quicksort <1, 3> JulldézaksexamplessrecSort.co @ 1B
quicksort <1, 3>  AfulldézaksexamplessrecSort.occ @10
partition fu2idZzaksexamples/recSort oo ¢ B8
zort? < 2,3 »  JuldézaksexamplesdrecSort,occ @36

zort? < 2,3 fuldizaksexamplessrecSort.cc @36
zart? <2, 3 JudizakiexamplessrecSort.oo @ 36
quicksort <1, 3> Au/dizakdexamplessrecSort,cc 1 15
partition Au2idZzaksexanples/recSort.cc 3 58

uMaing imain Mu2idZ2zaksexamples/recSort oo 3 B3
quicksort <1, 3>  AJulldézaksexamplessrecSort.occ @ 10

SFaysddudusystenssof tnare/u++-4  Br's
Ju2ldezak fevanplessrecSort oo ¢ 83

2B tion Call Graph SSCERE 4

Close |

uMachContexts iulrvokeTask
ulaingimain
quicksort
quicksort < Cycle
partition
zart?
zort? < Cycle >
quicksort < Cycle >
partition













S=t8 Function Call Graph Information: Task Selection [

Cloze |

Worker {0:x73456500
Worker (xd27dh0}
Worker {0x71bEGE0}
Worker {0xBdcten?
Worker (OxBdafa?
uMain {0xEdb7ai}
uBootTask {0x1096783


































Sl Task Worker {0x909698) : Function Call Information

Cloze  Options

0 X

Call Cycles:

“<no call cycles detectedr

4
Function Real and CPU Times:
From/To REAL TIMES {msec: CPU TIMES ¢msecy
Calls Average Minimum Mazximum Total Average Mirimum Mazx 1 mum Total

ubachContexts iulrvokeCoroutine

maryiimain b 1,013 1,010 1,025 5,063 1,013 1,010 1,025 5,089

fred:imain 3 2,015 2,012 2,025 10,076 2,015 2,012 2,025 10,076
Horkerimain 1 21,707 21,707 2,707 21,707 0,097 0,097 0,097 0,097

mary: rgohlary b 1,535 1,531 1,047 7,676 0,521 0,521 0,522 2,607

fred: inextFred b 2,786 2,783 2,796 13,934 0,771 0,771 0,773 3,858
uMachContext:julnvokeTask

Worker:imain 1 21,707 21,707 21,707 21,707 0,097 0,097 0,097 0,097




S0 Task Worker (SRR

Cloze |

ubachContext: ;ulrvokeCoroutine
maryiimain
fred: tmain
uMachContextt tulnvokeTask
Worker: tmain
maryt 1gotary
fred: inextFred





















































































































































































#include <uC++.h>

#de ne BIGLOOP 100000
#de ne SMALLLOOP 10

void rst( void );
void second( void );
void third( void );
void fourth( void );
void fth( void );



#ifdef __U_CPLUSPLUS_ _
void uMain::main ( void ) {
#else
void main ( void ) {
#endif
for (int i =0;i< SMALLLOOP; i +=1) {
rst();
for (int j = 0; j < BIGLOOP; j+=1) {}
second();
} I/ for
} // main

void rst( void ) {
for (int i =0;i< SMALLLOOP; i +=1) {
third();
for (int j = 0; j < BIGLOOP; j +=1) {}
fourth();
} I/ for
} /I rst

void second( void ) {
for (int j=0;j<BIGLOOP ;j+=1){}
} // second

void third( void )
for (int i =0;i < SMALLLOOP; i +=1) {
fth();
for (itj=0;j<BIGLOOP;j+=1){}
} I/ for
} /1 third

void fourth( void ) {
for (int i =0;i < SMALLLOOP; i +=1) {
for (int j = 0; j < BIGLOOP; j +=1) {}
} I/ for
} // fourth

void fth( void ) {
for (int j=0;j<BIGLOOP ;j+=1){}
Y/ fth

/I compile-command for C program: “g++ testl.c -o testl -pg”
/I compile-command for uC++ program: “setenv MVDPATH /u/usystem/software/MVD;
I u++ -pro le testl.cc"



#include <uC++.h>

uMutex uCoroutine fred {
void main() {
for (55){
for (int i=1;i<=45440;i+=1){}
uSuspend ;
} /I for
} // main
public :
void nextFred() {
uResume;
for (int i=1;i<=17040;i+=1){}
} // nextFred
}; /1 fred

uMutex uCoroutine mary {
void main() {
for (55){
for (int i=1;i<=22720;i+=1){}
uSuspend ;
} /I for
} // main
public :
void goMary() {
uResume;
for (int i=1;i<=11360;i+=1) {}
} // mary::goMary
}; /l mary

uTask Worker {
fred &f;
mary &m;

void main() {
for (inti=0;i<5;i+=1){
f.nextFred();
m.goMary();
} /I for
} // main
public :
Worker( fred &f1, mary &2 ) : f(f1 ), m(f2) {}
}; /1l Worker

/l'loop for 2 msec

/l'loop for 0.75 msec

/l'loop for 1 msec

/l'loop for 0.5 msec

Il Worker()



void uMain::main() {
const int NoOfWorkers = 10;
fred f;
mary m; /l create coroutines
Worker *workers[ NoOfWorkers];

for (int i = 0; i < NoOfWorkers; i += 1) {

workers[i] = new Worker( f, m ); /I create tasks
} I/ for
for (int i = 0; i < NoOfWorkers; i += 1) { Il delete tasks
delete workers[i];
} I/ for

} // uMain::main

/I compilation-comand: setenv MVDPATH /u/usystem/software/MVD,;
I u++ -pro le -multi coroutineTest.cc

#include <uC++.h>
#de ne BIGLOOP 5000000
#de ne SMALLLOOP 10000

uMonitor Bathroom {
uCondition busy;
int inBathroom;
public :
Bathroom() {
inBathroom = 0;
} // Bathroom

void enter() {
if ( inBathroom ==0) {
inBathroom += 1;
for(int i = 0; i < BIGLOOP; i += 1) {}
inBathroom -= 1;
uSignalBloc k busy;
} else {
uWait busy;
Y f
} llenter
}; // Bathroom



uTask User {
Bathroom &b;

void main() {
for (int j=0;j<5;j+=1){
for (int i =0;i< SMALLLOOP;i+=1){}
b.enter();
} /I for
} // main
public :
User( Bathroom &b ) : b( b)) {}
}; 1 User

void uMain::main() {
const int NoOfUsers = 5;
Bathroom b;
User *users[ NoOfUsers];

for (int i =0;i < NoOfUsers; i +=1) {

users[i] = new User( b); /I create tasks
} I/ for
for (int i =0;i < NoOfUsers; i +=1) { Il delete tasks
delete users[i];
} I/ for

} // uMain::main

/I compilation-comand: setenv MVDPATH /u/usystem/software/MVD,;
I u++ -pro le estTest.cc -multi

#include <uC++.h>
#include <uSemaphore.h>



class buffer {

int front, back; Il position of front and back of queue
int count; /[l number of used elements in the queue
uSemaphore full, empty; /I synchronize for full and empty buffer
int elems[5];

public :

buffer() : full( 0 ), empty( 5 ) { front = back = count = 0; }
int query() { return count; }
void insert( int elem ) {
empty.uP(); /I wait if queue is full
elems[back] = elem;
back = ( back + 1) % 5;
count += 1,
full.uv(); /I signal a full queue space
} // buffer::insert

int remove() {
int elem;

full.uP(); /I wait if queue is empty
elem = elems[front];
front = (front + 1) % 5;
count -= 1,
empty.uV(); /I signal empty queue space
return ( elem );

} // buffer::remove

h

uTask prod {
buffer &buf; /I reference to shared buffer
void main() {
buf.query(); /I check status of buffer
buf.insert( 3 ); [/l insert data
}
public :
prod( buffer &b ) : buf( b ) {}
%

uTask cons {
buffer &buf; /I reference to shared buffer
void main() {
buf.remove(); /I remove data
}
public :
cons( buffer &b ) : buf( b ) {}



void uMain::main() {

buffer b; /I create bounded buffer task
cons c( b); /I create consumer task
prod p( b); /I create producer task

}

/I compile-command for tracing system: “u++ -trace prodCons.cc -o prodCons”
/I compile-command for uPro ler : “setenv MVDPATH /u/usystem/software/MVD,;
I u++ -pro le prodCons.cc*

#include <uC++.h>

uTask DatingService {
int GirlPhoneNo, BoyPhoneNo;
void main();
public :
DatingService() {
GirlPhoneNo = BoyPhoneNo = -1;
}; // DatingService::DatingService
int Girl( int PhoneNo );
int Boy( int PhoneNo );
}; /1 DatingService

void DatingService::main() {

for (;;){
uAccept ( ~DatingService )
break;

uOr uAccept ( Girl );
uOr uAccept ( Boy );
// do other work
} I/ for
} // DatingService::main

int DatingService::Girl( int PhoneNo ) {
GirlPhoneNo = PhoneNo;
if ( BoyPhoneNo == -1 ) uAccept ( Boy );
int temp = BoyPhoneNo;
BoyPhoneNo = -1;
return temp;

} /I DatingService::Girl



int DatingService::Boy( int PhoneNo ) {
BoyPhoneNo = PhoneNo;
if ( GirlPhoneNo == -1 ) uAccept ( Girl );
int temp = GirlPhoneNo;
GirlPhoneNo = -1;
return temp;

} /I DatingService::Boy

uTask Girl {
DatingService &TheExchange;

void main() {
uYield( rand() % 100 ); /[ don t all start at the same time
int PhoneNo = rand() % 10000000;
int partner = TheExchange.Girl( PhoneNo );

} // main

public :
Girl( DatingService &TheExchange ) : TheExchange( TheExchange ) {} // Girl
}; 11 Girl

uTask Boy {
DatingService &TheExchange;

void main() {
uYield( rand() % 100 ); // don t all start at the same time
int PhoneNo = rand() % 10000000;
int partner = TheExchange.Boy( PhoneNo );
} // main
public :
Boy( DatingService &TheExchange ) : TheExchange( TheExchange ) {} // Boy
}; 1/ Boy

void uMain::main() {
DatingService TheExchange;
Girl *girls;
Boy *boys;

girls = new Girl[ 3]( TheExchange );
boys = new Boy[3]( TheExchange );

delete [ ] girls;
delete [ ] boys;
} // uMain::main



#include <uC++.h>

uCoroutine cons {
int elem;

void main() { /* consume */ }
public :
void delivery( int e ) {
elem = e;
uResume;
} // cons::delivery

b

uCoroutine prod {
cons &c;

void main() { c.delivery( 5); }
public :

prod( cons &c ) : c(c) {}

void start() { uResume; }

b

void uMain::main() {
cons c;
prod p( c);
p.start();

} // uMain::main

#include <uC++.h>
#include <ulOStream.h>
#include <unistd.h>

/I restart cons::main

/I restart prod::main

/I create consumer
/Il create producer

/I getpid



uMutex uCoroutine bonacci {
int fn, fnl, fn2;

void main() {
fn=1; Il 1st case
fnl = fn;
uSuspend ;
fn =1, /I 2nd case
fn2 = finl;
fnl = fn;
uSuspend ;
for (55){ Il general case
fn = fnl + fn2;
fn2 = finl;
fnl = fn;
uSuspend ;
} /I for
} // bonacci::main
public :
int next() {
uResume;
return fn;
} // bonacci::ne xt
}; /I bonacci

uTask Worker {
bonacci &fl, &f2;
int nl, n2;

void main() {
nl = fl.next();
n2 = f2.next();
} // Worker::main
public :
Worker( bonacci &fl, bonacci &f2 ) : fi( f1), f2( f2) {} // Worker::Worker
}; /I Worker

void uMain::main() {
const int NoOfWorkers = 4;
Worker *workers[ NoOfWorkers];
bonacci f1, f2; /l create bonacci generator

int i

for (i = 0; i< NoOfWorkers; i += 1) {
workers[i] = new Worker( f1, f2 );

} I/ for

for (i=0; i< NoOfWorkers; i += 1) {
delete workers[i];

} 1/ for

} // uMain::main



#include <uC++.h>

uMonitor DatingService {
int GirlPhoneNo, BoyPhoneNo;
uCondition GirlWaiting, BoyWaiting;
public :
int Girl( int PhoneNo ) {
if ( BoyWaiting.uEmpty() ) {
uWait GirlWaiting;
GirlPhoneNo = PhoneNo;
} else {
GirlPhoneNo = PhoneNo;
uSignal BoyWaiting;
Y f
return BoyPhoneNo;
} // DatingService::Girl

int Boy( int PhoneNo ) {
if ( GirlWaiting.uEmpty() ) {
uWait BoyWaiting;
BoyPhoneNo = PhoneNo;
} else {
BoyPhoneNo = PhoneNo;
uSignal GirlWaiting;
Y f
return GirlPhoneNo;
} /I DatingService::Boy
}; /1 DatingService

uTask Girl {
DatingService &TheExchange;

void main() {
uYield( rand() % 100 ); /[ dont all start at the same time
int PhoneNo = rand() % 10000000;
int partner = TheExchange.Girl( PhoneNo );

} // main

public :
Girl( DatingService &TheExchange ) : TheExchange( TheExchange ) {} // Girl
}; 11 Girl



uTask Boy {
DatingService &TheExchange;

void main() {
uYield( rand() % 100 ); /l dont all start at the same time
int PhoneNo = rand() % 10000000;
int partner = TheExchange.Boy( PhoneNo );
} // main
public :
Boy( DatingService &TheExchange ) : TheExchange( TheExchange ) {} // Boy
}; I/ Boy

void uMain::main() {
DatingService TheExchange;
Girl *girls;
Boy *boys;

girls = new Girl[ 3]( TheExchange );
boys = new Boy[3]( TheExchange );

delete [ ] girls;

delete [ ] boys;
} // uMain::main

#include <uC++.h>

uCoroutine mary {
void main() {

mem();
uResume; /I resumes itself
uSuspend ;
}
public :
void mem() {
uResume;

} // mary::mem
}; I/l mary



uTask fred {
public :
void mem() {
)
priv ate:
void main() {
mem();
mem();
uAccept ( mem );
} // fred::main
}; /I fred

void uMain::main() {
mary m;
m.mem();
fred f;
f.mem();

} // uMain::main

#include <uC++.h>

#include <ulOStream.h>

#include <string.h>

class Female {
int children;
int parents;

char childrenSchool[ 128];

public :
char *name;

Female( char *n ) {

/I call to its member
/I call to its member
/I call from another task

/I start coroutine

name = new char[strlen(n) + 17]; Il space for \0

strcpy(name, n);
} // Female::Female
}; I/ Female



class Male {
char house[800];
double bestScore;
public :
char *name;
Female wife;

Male( char *n, Female woman ) : wife( woman ) {
name = new char[strlen(n) + 17]; Il space for \0
strcpy(name, n);
} // Male::Male
}; /1 Male

void uMain::main() {
char xletter = new char[1];
int *intNum = new int(2);
oat *oatNum = new oat (1.3);
double *doubleNum = new double (5.678);
Female =+littleMary = new Female(
Maria Anna Smith-Tompson with very long last name );
Male *bob = new Male( Bob Zachary Brown , Female( Stacy Tracy Black ));

uCout << letter << (void =*)letter << endl;

uCout << intNum << (void #*)intNum << endl;

uCout << floatNum << (void *) oatNum << endl;

uCout << doubleNum << (void *)doubleNum << endl;

uCout << littleMary << (void #)littleMary << endl;

uCout << littleMary s hame << (void *)littleMary->name << endl;

uCout << bob << (void *)bob << endl;
uCout << bob s name << (void *)bob->name << endl;
uCout << bob s wife name << (void *)bob->wife.name << endl;

char *nullPtr = NULL; I freeing NULL pointer
free(nulPtr);
} // uMain::main()

/I compile-command for uPro ler : “setenv MVDPATH /u/usystem/software/MVD,;
I u++ -pro le memMetricTest.cc”










































