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Priority Inheritance Protocol of Non2Exclusive Mutex and
Its Implementation Under Linux

ZHAO Huibin, LI Xia®qun, SUN Yw2fang
(Ingtitute d Sdtware, Chinese Academy o Sd ences, Bdjing 100080, China)

Abstract:  Priority inheritance protocol is used to improve the scheduling precision of real time system with synchranization and

exclusive requirements and hence increase the predictability of the behaviar of an operating system. But the protocd and carrespandent

mplementations do nat involve nor2 exclusive mutex, such as reading lock. The paper gives rise to an algorthm of priority inheritance

of na exclusive mutex and analyzes the property of the pratocol, on the basis of which an implementation under Linux is described.
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AR Linux Linux
s PIP . Linux N ,
ART2 Linux PIP s
. struct semaphore {
PIP s int reader. numbers;
, N , QueueType BbckedQueue;
Linx ) }
RFRTOS , void read_ lock( semaphore s) {
, s .reader numbers+ + ;
, ifl s . reader. numbers= = )
Linux {
s . BlockedQueue;
2 5
)
S : S P T ;
S, i void read. unlock(semaphore s) {
; P ’ ’ s .reader numbers- - ;
» S, P(S) V(Si) if s . BlockedQueuX< ) {
S . ’ s . BlockedQueue P ;
' I . ’ I s . reader. numbert+ ;
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16 . prochead (bck. prochead X <
; proto . owners OR
bck. prochead. 1t priority3 current. rt. prioriy)
owners. s then
lock current. locks. held
proc, next prev.

struct mutex t {

int state;

int num_ readers;
struct task_ struct” prochead, ,
int proto;
mutex_ list, t
owners [ 1;

}

struct mutex Ist t ¢
struct task_ struct” proc;

struct mutex fist. t* prev;

2(a) mutex t

struct task_ stuct {

int 1t base_ priority;

5 s

structtask. struct” next. process. block;
struct task  struct” prev_ process_ block;

int bck state;
mutex. t* bck. blocked

mutex. t* bocks. held;

2(b) task_ struct
task_ struct s 2(b) s
rt. base. priorty

task. struct next process. block, prev. process. block
locks. held s lock. blocked
512
read. lock s
read. lock ’

:lock is type of mutex_ t
do
current & currently running process
3if lock. state X LOCK. WRITE
AND
(lock. proto )
OR
lock. num_ readersX )
AND

bock. num_ readers+ +

bck. state: = LOCK. READ

eke
do_ locking(lock, LOCK. READ)
i}
done
s do. locking )
, RFRTOS |
herit. prio,
do. locking
:ock is type of struct mutex t, ock type is type of nt
do
current

current ock
current. lock. bbcked: = lock

current. lock_ state: = lock. type

if lock. proto then
inherit. prio( current)
fi
scheduk( )
done
inherit. prio
:prock & type of task. struct)
do

mtx is type of mutex_ t
mtx= proc. lock. blcked
priorty & type of int
priority: = proc. rt. priorty;
if mtx. state= LOCK. READ then
for mtes P
Pp,pl mtx owner[0.. CONFIG_
MAX. READERS- 1]. proc
do
if P. 1t_ priority3 priorty then
P. rt. priotyty: = priority
if P then
p ,
P
inherit. prio( P)

else
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fi
done
fi
done
read. lock  inherit prio read. unlock  recal.
prio, >
6
RFRTOS
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