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DEADLOCK EXAMPLE
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Process 1 requests the printer, gets it
Process 2 requests the tape unit, gets it
Process 1 requests the tape unit, waits
Process 2 requests the printer, waits
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B& tac la tinh hudng xuat hién khi hai
tién trinh phai cho doi nhau giai
phdong tai nguyén hoac nhiéu tién
trinh cho si dung cac tai nguyén theo
mot “vong tron” (circular chain).



MO HINH HE THONG

« Xem hé thong nhu mot tap hop cd gidi han cac tai nguyén

* Kiéu tai nguyén (type)

 Cac tai nguyén duoc chia thanh cac kiéu, vi du: memory, printers,
CPUs, open files, tape drives, CD-ROMS, ...

e Hé thdng cé 2 CPU thi kiéu tai nguyén CPU cé 2 déi tuong

Cac doi tugng (instances) trong cung moét kiéu tai nguyén cé
vai tro nhu nhau

Tién trinh s& dung tai nguyén theo trinh ty
* Yéu cau (Request)
e S&r dung (Use)
* Giadi phong (Release)

MOt tap hop cac tién trinh & tinh trang bé tac khi moi tién
erh déu cho tai nguyén tu mot tién trinh khac trong tap
op
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"PIEU KIEN CAN BE cO BE TAC

* B& tac xuat hién néu 4 diéu kién sau dong thdi xuat
hién

* DHc quyén truy xuat (Mutal exclusion): it nhat mot tai
nguyén bi nam gilr thudc kiéu khéng thé dung chung

* Gilr va chd (Hold and wait): ton tai ti€n trinh dang nam
gilr tai nguyén, dong thoi lai cho tai nguyén bi gilr boi
ti€n trinh khac

* Khdng chiém doat (No preemption): hé théng khéng thé
chi€m tai nguyén cula tién trinh

 VVong doi (Circular wait): Ton tai tdp hop cac tién trinh
{P,, P,, ..., P.}, ma Py ch’ P,, P, ch&' P,, ..., P, ch& P,



* Tap dinh V
* P={P, P,, ..., P }- &rng vdi cac tién trinh

* R={R,, R,, ..., R }- rng v&i cac ki€u tai nguyén clia hé
thong

* Tap cung E

* Cung yéu ciu

e Cung phan phoi




e Vidu R; Hs
* Tap dinh: V=P UR -\ ®
* P= {P1; P21 P3}
* R= {R1; Rz; R3; R4}

@ @ ®
« E={P, >R, P,DR,R,DP,

R, P,,R,2>P,R; > P}
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MEPHAT HIEN BE TAC BANG DTPPTN

* Néu d6 thi khong cé chu trinh, thi khong cé tién
trinh nao bi bé tac

e Néu do thi co chu trinh

« Né&u moi kiéu tai nguyén trong chu trinh cé ding mot doi
twong, thi cac tién trinh trong chu trinh roi vao trang
thai bé tac

« N&u moi kiéu tai nguyén trong chu trinh cé nhiéu hon
moét d6i twong, thi bé tac cd thé xay ra
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Figure 7.2 Resource-allocation graph with a deadlock.
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Figure 7.3 Resource-allocation graph with a cycle but no deadlock.
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GIAl QUYET BE TAC

* Ba giai phap

* Pam bao hé théng khéng roi vao trang thai bé tac
* S&r dung mét trong hai giao thirc sau: ngan chan bé tac
(deadlock prevention) hoac tranh bé tac (deadlock avoidance)
 Cho phép hé théng roi vao trang thai bé tac, sau do6 phat
hién (deadlock detection) va khac phuc (recovery)

* Bo qua moi van dé, xem nhu bé tac khdng bao gidr xuat
hién
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NGAN CHAN BE TAC

* Y twdng: dam bao it nhat mot trong bén diéu kién
can cua bé tac khéng xay ra
* DHc quyén truy xuat (Mutal exclusion): it nhat mot tai
nguyén bi nam gilr thudc kiéu khéng thé dung chung

* Gilr va chd (Hold and wait): ton tai ti€n trinh dang nam
gilr tai nguyén, dong thoi lai cho tai nguyén bi gilr boi
tién trinh khac

* Khdng chiém doat (No preemption): hé théng khéng thé
chi€m tai nguyén cula tién trinh

 VVong doi (Circular wait): Ton tai tdp hop cac tién trinh
{Py, Py, ..., P.}, ma P, ch® P,, P, cho'P,, ..., P, chd' P,
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NGAN CHAN BE TAC

* Diéu kién “dbdc quyén truy xuat”
* Lién quan tdi ban chat cda tai nguyén
* Diéu kién nay luébn ddng vadi cac tai nguyén khong thé
chia sé (vi du may in)
* Khdng thé loai bo diéu kién nay
 Diéu kién “gitr va cho”
* Dam bao tién trinh khong nam gitr bat ky tai nguyén nao
khi yéu cau tai nguyén khac
* Giai phap

 Tién trinh yéu cau tat ca cac tai nguyén trudce khi thuc thi

tat ca tai nguyén dang gilr
e “Nan déi”
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NGAN CHAN BE TAC

* Diéu kién “khéng chiém doat”
 Gidi phap 1: Néu tién trinh phai cho mdt tai nguyén, thi
hé thong sé thu hoi tat ca tai nguyén ma tién trinh d6
dang gilt

* Giai phap 2:

Néu ti€n trinh P yéu cdu mot tai nguyén, va tai nguyén do dang
bi gitt bdi tién trinh Q.

Néu Q dang bi phong toa (i.e. dang ch& tai nguyén khac) thi tai
nguyén ctia Q bi chiém bdi P

Néu nguoc lai thi P phai cho
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NGAN CHAN BE TAC

* Diéu kién “Vong doi”
e Danh so tat ca cac tai nguyén
e Cac tién trinh yéu cau cap phat tai nguyén theo th ty
tang dan
e Uu diém
* Dé cai dat
* Nhuoc diém
« Giam hiéu suat st dung cla tai nguyén

e Giam thong lvong clia hé thong
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TRANH BE TAC

* Y twong
* Néu biét trwdc dwoc tat ca nhu cau sir dung tai nguyén
cla tién trinh, hé thong co thé quyét dinh viéc cap phat
tai nguyén dé tranh bé tac
* Hiéu biét vé nhu ciu s dung tai nguyén cd thé I3
* SO lwong cuwc dai cac tai nguyén ma tién trinh can
e Hodc th ty cac tai nguyén ma tién trinh can
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TRANH BE TAC

e Khai niém “trang thai cap phat tai nguyén”

* Xac dinh b&i sé lwgng tai nguyén ranh roi, cac tai nguyén
d3 cap phat, va tat cd nhu ciu st dung tai nguyén cuia
cac tién trinh

* Trang thai an toan (Safe state)

* Hé théng cd thé cap phat tai nguyén cho tat ca cac tién
trinh ma khong xay ra bé tac

* Hé thong & trong tinh trang an toan khi ton tai mét day
an toan

« {P,, P, P,, ..., Py }la ddy an toan néu yéu cau tai nguyén
clia tién trinh P, c6 thé duoc dap ng bdi cac tai nguyén
chwa cap phat va cac tai nguyén dang bi gilt boi P, véi j<i
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deadlock

unsafe

safe

Figure 7.6 Safe, unsafe, and deadlocked state spaces.
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DU VE TRANG THAI AN TOAN

* Xét hé thong c6 12 tai nguyén la 12 bang tir
* Tai thoi diém t, hé thong & trang thai nhu sau:

Process | Max needs | Allocated | Current needs

PO 10 5 5
P1 4 2 2
P2 9 2 7

* Hé thong & trang thai an toan vi ton tai {P,, P,, P,} la day
an toan
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DU VE TRANG THAI AN TOAN

* Xét hé thong c6 12 tai nguyén la 12 bang tir

* Tai thoi diém t,, P2 xin cap phat 1 tai nguyén va duoc
chap nhén. Hé théng chuyén sang trang thai nhu sau:

Process | Max needs | Allocated | Current needs

PO 10 5 5
P1 4 2 2
P2 9 3 6

e Hé thong & trang thai khdng an toan
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. THUAT TOAN DO THI CAP PHAT TA
LW NGUYEN

* Gia s&r moi kiéu tai nguyén chi c6 mot ddi twong
* D6 thi gbm co:
* Tap dinh: P UR
* Tap cung
* Cungyéu ciu

e Cung phéan phoi
* Cung nhu cau (cung bao trudc)
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Resource-allocation graph
for deadlock avoidance

An unsafe state in a
resource-allocation graph
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S THUAT TOAN NGAN HANG (BANKER'S
S ALGORITHM)

- e Tu doc
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PHAT HIEN BE TAC

e Kiéu tai nguyén cé mét doéi tvong
« S&r dung do thi doi cho (wait-for graph)

e Néu ton tai chu trinh thi cé bé tac
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PHAT HIEN BE TAC

e Kiéu tai nguyén cé nhiéu dai tuong
* Gid st hé thdng cé m kiéu tai nguyén va n tién trinh

 Thuat todn phat hién bé tic si dung cac bién sau
* Mang available[m]
* Mang allocation[n,m]
* Mang request[n,m]
e Mang work[m]
* Mang finish[n]



Available [m] Y
Allocation [n,m]

r1

r3

Request [n,m] 0

Work[m]
Finish[n] @
The algorithm is as follows:

1. Initialize Work = Available
Fori=1tondo

r2

G

If Allocation(i) = 0 then Finish[i] = true else Finish[i] = false

2. Search ani such that
Finish[i] = false and Request(i) £ Work
If no such i can be found, go to step 4.
3. For that i found in step 2 do:
Work = Work + Allocation(i)
Finish[i] = true
Go to step 2.

4. If Finish[i] # true for a some i then the system is in deadlock

state else the system is safe

&
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KHAC PHUC BE TAC




BAI TAP

* P06 thi phan phdi tai nguyén sau cd xuat hién bé tac

hay khong?
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« Xét hé thong c6 9 tai nguyén

* Trang thai hién thoi cha hé thong nhu sau

process current maximum
p1 3 6
p2 1 2
p3 4 9
p4 0 2

* Hé thong cd & trang thai an toan hay khéng?
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