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private:
#ifndef ?RIORITYisC/HED
List<Thread *> *readylist; // queue of threads that are ready to run,
but not running
#endif
#ifdef ?RIORITYiSCHED
SchedulerRoundRobin* schedulerRoundRobin;
Timer* timerRoundRobin;

#endif
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class Thread /{
int priority;
bool just run;

o priority: RSEHHEUE, ORRILIiimm, 256K RNk
o just_run: ZERERGNINUESD (FENIA SRR WOTIRHAT) » W2RE, BARIRE
CPU

class Scheduler {
SortedList<Thread*>* readyList;
List<Thread*>* allThreadsList;
SchedulerRoundRobin* schedulerRoundRobin;
Timer* timerRoundRobin;

o readyList: M JEKHILister 7 SortedList, HEFEHKHE Jypriority THEHES ;s IXAE
readyList ™ &% 5 [ 52 8 S 2 i =i [IREADY £k 1%

e allThreadsList: Firfi 26 m—MoIER

e schedulerRoundRobin: fERfHAT, FFHJ 0] 7 1 &

e timerRoundRobin: il HschedulerRoundRobinf] 5E it %%

class SchedulerRoundRobin : public CallBackObj;
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void

Thread: :Fork (VoidFunctionPtr func, void *arqg)

{

Interrupt *interrupt kernel->interrupt;

Scheduler *scheduler = kernel->scheduler;

IntStatus oldLevel;

DEBUG (dbgThread, "Forking thread: " << name << " f(a): " << (int) func <<
woown << arg);

StackAllocate (func, arg):;

#ifdef PRIORITY SCHED
kernel->scheduler->allThreadsList->Append (this) ;
this->priority=128;

#endif

oldLevel = interrupt->SetLevel (IntOff);

scheduler->ReadyToRun (this) ; // ReadyToRun assumes that interrupts are
disabled!

(void) interrupt->SetLevel (oldLevel) ;
}

void

Kernel::Initialize ()

{

//some code omitted here
#ifdef PRIORI '\'YiS‘CHl- D
currentThread->priority=128;
kernel->scheduler->allThreadsList->Append (currentThread) ;
fendif
interrupt->Enable () ;
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Scheduler: :Scheduler ()

{
#ifndef PRIORITY SCHED
readyList = new List<Thread *>;
#endif
#ifdef ?RIORITYiSCHED
this->readyList=new SortedList<Thread *>(ThreadPriorityCompare) ;
this->allThreadsList = new List<Thread *>;
this->schedulerRoundRobin=new SchedulerRoundRobin() ;
this->timerRoundRobin=new Timer (false, this->schedulerRoundRobin) ;
#endif
toBeDestroyed = NULL;

}
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static int ThreadPriorityCompare (Thread* x,Thread* y) {
return (x->priority) - (y->priority);
}
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class SchedulerRoundRobin : public CallBackObj {
public:
void CallBack() ;
private:
int counter;
b
void SchedulerRoundRobin::CallBack() {
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if (kernel->interrupt->getStatus ()==IdleMode) {
//DEBUG (dbgThread, "Machine is IDLE now, SchdulerRoundRobin do
nothing.");
return;
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++this->counter;
if (this->counter>=20) this->counter=0;
else return;//don't do round-robin every time
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if (kernel->currentThread->just run) {//current thread just run
kernel->currentThread->just run=false;//not just run next time
DEBUG (dbgThread, "Thread "<<kernel->currentThread->getName ()<<" just
run, no round-robin");
return;//give it a chance

}
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if (kernel->currentThread->priority>=255) {//fade all priority numbers to
avoid overflow
kernel->scheduler->allThreadsList->Apply (ThreadPriorityFade) ;
DEBUG (dbgThread, "Priority reach 255, fade to 3/4 of original");

}
PLAESS npriorityfd, RIBFMRHLSELK

++kernel->currentThread->priority;//current thread used up its time
DEBUG (dbgThread, "Thread "<<kernel->currentThread->getName () <<" used up
its time, inc priority to "<<kernel->currentThread->priority);
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if (kernel->currentThread->priority < kernel->scheduler->readyList-
>Front () ->priority) {
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DEBUG (dbgThread, "Current thread has highest priority, go on.");
} else {
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DEBUG (dbgThread, "Current thread does not have highest priority,
yield.");

kernel->interrupt->YieldOnReturn () ;//pass chance to another thread

}
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result = SysAdd((int) kernel->machine->ReadRegister (4), (int)kernel-
>machine->ReadRegister (5));

HWM RN AZH (char~) kernel->machine->ReadRegister (4) it A] DLEUAS XA
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int SC_Exec name addr=(int)kernel->machine-
>ReadRegister (4);//exec_name
//note: exec name is stored in MIPS mem, not host mem, must copy
from MIPS to host
char* SC _Exec name=new char[256];
int SC _Exec ch=-1
int SC_Exec name 1i;
for
(SC_Exec name 1i=0;SC Exec ch!=0&&SC Exec name 1<256;++SC Exec name 1) {
kernel->machine-
>ReadMem (SC_Exec name addr+SC_Exec name 1i,1,&SC _Exec_ch);
SC_Exec name[SC_Exec name i]=(char)SC Exec ch;
}
ASSERT (SC_Exec_name 1<256);//exec name should be less than 256
chars
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#ifdef PATCH SYSCALLSI

void NoffThread (int func)

{
DEBUG (dbgThread, "NoffThread "<<kernel->currentThread->getName () <<" start

at "<<func) ;
kernel->machine->WriteRegister (PrevPCRegqg, func-4) ;
kernel->machine->WriteRegister (PCReg, func) ;
kernel->machine->WriteRegister (NextPCReg, func+4) ;
kernel->machine->Run () ;

}

#endif
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#include "syscall.h"

void t3() {
int 1i;
SetPriority (60) ;
for (i=0;i<3000;++1);
SetPriority (200);
for (1i=0;1<3000;++1);
ThreadExit (233) ;

}

void tl() {
int 1i;
ThreadFork ( (void*) t3) ;
for (i=0;1i<600;++1i) {
if (1%50==0) ThreadYield() ;
}
ThreadExit (111);
}

void t2() {
int 1i;
for (1i=0;1<800;++1) 1if (1%100==0) Clock():;
ThreadExit (22) ;

}

void last () {
int 1i;
SetPriority (255);
ThreadYield() ;
for (i=0;i<10000;++1);
Halt (),

}

void main () {
int 1i;
ThreadFork ( (void*) last) ;
for (i=0;1i<1000;++1);
ThreadFork ( (void*)tl) ;
for (1i=0;1<1000;++1);
ThreadFork ( (void*)t2) ;
for (i=0;i<100;++1i);



ThreadExit (64) ;
}

T REE Blsunny.cxf N VE 4R 484, B {Etest/MakefilerF 3 i 1 — 2 ML) -

sunny.a: sunny.c
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Entering main

tests summary: ok:0

Forking thread: postal worker f(a): 134617820 0x8070690
Putting thread on ready list: postal worker priority=128
FHAHH A A AR A

Scheduler readylList contents:

Thread postal worker priority=128 status=READY

Scheduler allThreadsList contents:

Thread postal worker priority=128 status=READY

FHAFH A A AR A

Received Exception 1 type: 12

Thread main fork 748



Forking thread: main748 f(a): 134596188 0Ox2ec
Putting thread on ready list: main748 priority=128

FHAFHAH A AR A AR AR AR AR H A AR H SRS HH
Scheduler readylList contents:

Thread postal worker priority=128 status=READY
Thread main748 priority=128 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=READY
Thread main priority=128 status=RUNNING

Thread main748 priority=128 status=READY
FHAFHHFHHFHHSHHSH ST

Thread main used up its time, inc priority to 129
Current thread does not have highest priority, yield.

Yielding thread: main

Putting thread on ready list: main priority=129
FHEHE A A AR
Scheduler readyList contents:

Thread main748 priority=128 status=READY
Thread main priority=129 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=READY
Thread main priority=129 status=READY

Thread main748 priority=128 status=READY

FHEHE A AR
Switching from: main to: postal worker
Beginning thread: postal worker

Sleeping thread: postal worker

Switching from: postal worker to: main748
Beginning thread: main748

NoffThread main748 start at 748

Received Exception 1 type: 51

main748 sets its priority from 128 to 255, takes effect on next
scheduler operation

Received Exception 1 type: 13

Thread main748 yield
Yielding thread: main748
Putting thread on ready list: main748 priority=255
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Scheduler readylList contents:



Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

itz sddssssatatsa AR REEEEE
Switching from: main748 to: main

Now in thread: main

Received Exception 1 type: 12

Thread main fork 480

Forking thread: main480 f(a): 134596188 0x1leOl

Putting thread on ready list: main480 priority=128
Newly-ready thread main480 (priorityl28) < running thread
main (129), yield and switch

Yielding thread: main

Putting thread on ready list: main priority=129
FHAFHAH A AR A AR AR AR AR AR A ARSI EHH
Scheduler readyList contents:

Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

Thread main480 priority=128 status=READY

FHAFH AR A AR A AR AR H AR A AR EHH
Switching from: main to: main480

Beginning thread: main480

NoffThread main480 start at 480

Received Exception 1 type: 12

Thread main480 fork 400
Forking thread: main480400 f(a): 134596188 0x190
Putting thread on ready list: main480400 priority=128

FHEHHHHAH AR AR AR F AR F A
Scheduler readylList contents:

Thread main480400 priority=128 status=READY
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY



Thread main480 priority=128 status=RUNNING
Thread maind480400 priority=128 status=READY
#HAF A AR AR
Received Exception 1 type: 13

Thread main480 yield

Yielding thread: main480

Putting thread on ready list: main480 priority=128
#HAS A A AR
Scheduler readylList contents:

Thread maind480 priority=128 status=READY

Thread main priority=129 status=READY

Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

Thread main480 priority=128 status=READY

Thread main480400 priority=128 status=READY
FHEGHSH A A AR AR H A A
Switching from: main480 to: main480400

Beginning thread: main480400

NoffThread main480400 start at 400

Received Exception 1 type: 51

maind480400 sets its priority from 128 to 60, takes effect on
next scheduler operation
Thread main480400 just run, no round-robin

Thread main480400 used up its time, inc priority to 61
Current thread has highest priority, go on.

Thread main480400 used up its time, inc priority to 62
Current thread has highest priority, go on.
Received Exception 1 type: 51

main480400 sets its priority from 62 to 200, takes effect on
next scheduler operation

Thread main480400 used up its time, inc priority to 201
Current thread does not have highest priority, yield.
Yielding thread: main480400

Putting thread on ready list: main480400 priority=201
S

Scheduler readylList contents:

Thread main priority=129 status=READY

Thread main480400 priority=201 status=READY

Thread main748 priority=255 status=READY

Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED

Thread main priority=129 status=READY

Thread main748 priority=255 status=READY



Thread main480 priority=128 status=READY
Thread main480400 priority=201 status=READY
FHAFHHFHHFHHSHHSH A H A
Switching from: main480400 to: main480

Now in thread: main480

Received Exception 1 type: 15

Thread main480 exit with code 233
Finishing thread: main480
Sleeping thread: main480
Switching from: main480 to: main
Now in thread: main

Deleting thread: main480

HHfHH A AR AR AR
Scheduler readylList contents:

Thread main480400 priority=201 status=READY
Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=RUNNING
Thread main748 priority=255 status=READY
Thread main480400 priority=201 status=READY
SRR i i i i
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Scheduler readylList contents:

Thread main480400 priority=201 status=READY
Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=RUNNING
Thread main748 priority=255 status=READY
Thread main480400 priority=201 status=READY
FHAFHEH A A A A HHH A A 4
Thread main just run, no round-robin
Received Exception 1 type: 12

Thread main fork 620

Forking thread: main620 f(a): 134596188 0x26c¢C

Putting thread on ready list: main620 priority=128
Newly-ready thread main620 (priorityl28) < running thread
main(129), yield and switch

Yielding thread: main

Putting thread on ready list: main priority=129
FHAFHAHHH S A A H A AR AR AR A AR HEHH
Scheduler readyList contents:

Thread main priority=129 status=READY

Thread main480400 priority=201 status=READY
Thread main748 priority=255 status=READY



Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

Thread maind480400 priority=201 status=READY
Thread main620 priority=128 status=READY

itz sddssssatatsa AR AR EEEEE
Switching from: main to: main620

Beginning thread: main620

NoffThread main620 start at 620

Received Exception 1 type: 20
maino20 asks current clock 12066

Received Exception 1 type: 20

main620 asks current clock 13572
Thread main620 just run, no round-robin
Received Exception 1 type: 20

main620 asks current clock 15078

Thread main620 used up its time, inc priority to 129
Current thread does not have highest priority, yield.
Yielding thread: main620

Putting thread on ready list: main620 priority=129
S i
Scheduler readyList contents:

Thread main620 priority=129 status=READY

Thread main480400 priority=201 status=READY
Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=READY

Thread main748 priority=255 status=READY

Thread main480400 priority=201 status=READY
Thread main620 priority=129 status=READY

FHAHH A A A A A A H A A 4
Switching from: main620 to: main

Now in thread: main

FHEHE A AR
Scheduler readyList contents:

Thread main620 priority=129 status=READY

Thread main480400 priority=201 status=READY
Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main priority=129 status=RUNNING

Thread main748 priority=255 status=READY

Thread main480400 priority=201 status=READY
Thread main620 priority=129 status=READY
FHEHHHHAH AR H AR A A FFHH AR
Received Exception 1 type: 15

Thread main exit with code 64
Finishing thread: main



Sleeping thread: main
Switching from: main to: main620
Now in thread: main620
Deleting thread: main

#HAF AR H A A
Scheduler readylList contents:

Thread maind480400 priority=201 status=READY
Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main748 priority=255 status=READY
Thread maind480400 priority=201 status=READY
Thread main620 priority=129 status=RUNNING
FHEGHSH A A S AR AR A A S
Received Exception 1 type: 15

Thread main620 exit with code 64

Finishing thread: main620

Sleeping thread: main620

Switching from: main620 to: main480400

Now in thread: main480400

Deleting thread: main620

R AR AR SRR AR S A& AR A A& A&k
Scheduler readyList contents:

Thread main748 priority=255 status=READY
Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main748 priority=255 status=READY
Thread main480400 priority=201 status=RUNNING
FHEHE A AR
Received Exception 1 type: 15

Thread main480400 exit with code 64
Finishing thread: main480400

Sleeping thread: main480400

Switching from: main480400 to: main748
Now in thread: main748

Deleting thread: main480400

FHAFHAH A AR AR AR AR AR A AR EHH
Scheduler readylList contents:

Scheduler allThreadsList contents:

Thread postal worker priority=128 status=BLOCKED
Thread main748 priority=255 status=RUNNING
FHAFHAHHH S A A H A AR AR AR A AR HEHH
Received Exception 1 type: 1

Thread main748 call Exit with code 0
Machine halting!

Ticks: total 16258, idle 0, system 150, user 16108



Disk I/O: reads 0, writes O

Console I/0: reads 0, writes O

Paging: faults O

Network I/0: packets received 0, sent 0
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