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Outline

Work Flow & Key Functions and Data Structures

The Dining Philosophers Problem via Semaphore 

The Dining Philosophers Problem via Monitor
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Work Flow & Key Functions and Data Structures

Work Flow (Exercise 1 & 2)

\kern\init\init.c

kern_init()

proc_init()

\kern\process\proc.c

proc_init()

create a kern 
thread:init_main

\kern\process\proc.c

init_main()

check_sync()

\kern\sync\check_sync.c

check_sync()

create 5 philosopher_using_semaphore
create 5 philosopher_using_condvar

while(do_wait()){
     schedule()
}

\kern\sync\monitor.c
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Work Flow & Key Functions and Data Structures

Key Functions

local_intr_save() _intr_save() intr_disable() cli

local_intr_restore() _intr_restore() intr_enable() sti

\kern\sync\sync.h

\kern\driver\intr.c

\boot\bootasm.S
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Work Flow & Key Functions and Data Structures

Key Data Structures

struct wait_t

proc_struct 
*proc

uint32_t 
wakeup_flags

wait_queue_t 
*wait_queue

list_entry_t 
wait_link

struct wait_queue_t list_entry_t 
wait_head
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The Dining Philosophers Problem via Semaphore 

Semaphore Data Structure and Two Operations

struct semaphore_t

int 
value

wait_queue_t 
wait_queue

__down()

__up()

\kern\sync\sem.c
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The Dining Philosophers Problem via Semaphore 

P operation: __down()

disable interrupt

value>0

Yes

value--

enable interrupt

No
wait_current_set()

enable interrupt

schedule()

return

wake up

othor procs

No

Yes

disable interrupt

wait_current_del()

enable interruptreturn
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The Dining Philosophers Problem via Semaphore 

V operation: __up() 

disable interrupt

wait queue 
empty

Yes

value++

No
wakeup_wait()

enable interrupt
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The Dining Philosophers Problem via Monitor 

Monitor Data Structures (\kern\sync\monitor.h)

struct monitor_t

semaphore_t 
mutex

semaphore_t 
next

condvar_t 
*cv

int 
next_count

semaphore_t 
sem

 int 
count

monitor_t 
* owner
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The Dining Philosophers Problem via Semaphore 

cond_wait()  (\kern\sync\monitor.c)
cv.count++

monitor.
next_count>0

Yes

sem_signal(monitor.next)

No
sem_signal(monitor.mutex)

sem_wait(cv.sem)

cv.counter--

wake up
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The Dining Philosophers Problem via Semaphore 

cond_signal() (\kern\sync\monitor.c)

cv.count>0

Yes

  monitor.next_count ++

No
return

   sem_signal(cv.sem)

sem_wait(monitor.next)
wake up

monitor.next_count --
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That’s all. Thanks!


