מערכות הפעלה

פתרון תרגיל מס' 3

תשובה 1

להלן ההגדרה המלאה של המחלקה: מה שנדרש בתרגיל היה למעשה רק כתיבה נכונה של הרוטינות wait signal ו-init, ללא הגדרת מאתחלים וחלוקה לתכונות פומביות ופרטיות.
separate class SEMAPHORE

create                         -- list of constructors


init

feature                       -- public features


wait is


require



s > 0              -- process will wait until this is true

do 


s := s - 1        -- will be atomic since class was declared 'separate'

end

signal is

do


s := s + 1       -- will be atomic since class was declared 'separate'

end

feature {NONE}       -- protected features


init(max_s: INTEGER) is


do



s := max_s


end


s: INTEGER              -- integer variable, keeps current value of the semaphore

end
תשובה 2

משתמשים בשני סמפורים: s_queue מאותחל לאחת ומבטיח מניעה הדדית בגישה לתור המשותף, ו-s_barber מאותחל לאפס ושווה בכל נקודת זמן למספר האנשים הממתינים כרגע בתור. כרגיל מניחים מימוש לתור queue עם פונקציות add, remove ו-count. 

process barber


while true do begin


wait(s_barber)


wait(s_queue)


client := queue.remove


signal(s_queue)


cut_hair(client)


end

end
process client


wait(s_queue)


if queue.count = N then

                      leave_shop


queue.add(this client)


signal(s_queue)


signal(s_barber)

end

תשובה 3

initialization


Number_of_deer = 9                    // constant

Size_of_dwarves_group = 3        // constant

deer_counter : integer = 0            // number of deer that are ready (between 0 and 9)

deer_ready : boolean = false        // true iff all nine deer are ready

dwarves_counter : integer = 0      // number of waiting dwarves


dwarves_ready : integer = 0         // number of groups (threes) of waiting dwarves


s_deercount : semaphore = 1        // protects (ensures mutual exclusion) deer_counter

s_deerready : semaphore = 1        // protects deer_ready

s_dwarfcount: semaphore = 1       // protects dwarves_counter

s_dwarvesready: semaphore = 1   // protectes dwarves_ready


s_deerfree : semaphore = 0           // causes deer to wait until santa comes


s_dwarffree : semaphore = 0         // causes dwarves to wait until santa comes

s_santa : semaphore = 0                // causes santa to sleep while nobody needs him
process reindeer


while true do begin


enjoy_my_vacation


bridle_myself_to_sledge


wait(s_deercount)


deer_counter := deer_counter + 1


if deer_counter = Number_of_deer then



wait(s_deerready)



deer_ready := true



signal(s_deerready)



signal(s_santa)


signal(s_deercount)


wait(s_deerfree)

end

end

process dwarf


while true do begin



build_toys



wait(s_dwarfcount)



dwarves_counter := dwarves_counter + 1



if dwarves_counter modulo Size_of_dwarves_group = 0 then



wait(s_dwarvesready)



dwarves_ready := dwarves_ready + 1



signal(s_dwarvesready)



signal(s_santa)


end


wait(s_dwarffree)

end

end

process santa


while true do begin



wait(s_santa)



wait(s_dearready)



if deerready then




give_gifts_to_children




deerready := false




for i := 1 to Number_of_deer do signal(s_deerfree)



signal(s_dearready)



wait(s_dwarvesready)



if dwarvesready > 0 then




help_three_dwarves




dwarvesready := dwarvesready - 1




for i := 1 to Size_of_dwarves_group do signal(s_dwarffree)



end


end

end

