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Add synchronization -6 the following code

①
oneuriteratatimechar# book ; 11 should

look ;
②
µwÑᵈᵈintnwm -copies ; I / shared overeat
there reading

function browse
_

book ){ function checkout_book) ' {
-""""""" ⇒ ""

""" "

§
"" """"" → "

""""

display ( book , num-wp.es) : iflnum - copies>0 > {
look . released ) ; read w↳U*

'

'
num - copies _

- ;

} }else{

100--1 ,
w
"
" " book __ next

_
booklet;

nwmtopies -_ get- lopieslbook);

}

lodereleasecl ; → write
_

unlucky ;

}



Reader Writer locks .

API : read _
look 1) ,

read
_
unlock

. write_ look C) , write _ wubckc) 's

( start_ read ) (end_ read ) (start
_

mite) ( end _mite )

or artel① Mutual Exclusion for miters L 1 at a time , no readers can read
MY

② Multiple readers when there is no writer



active- readers = Oi . look ; 11 mutual exclusion

active_ nitens
-

- o ; I / only ever be Lor 0 ] reader,

waiting - readers -0 's 11 blocked by pity nitecv ;[
waiting with # i 11 blocked by reads _

function read
_
locket } function read_wahrkll {

lock
. acquires ; lock

. acquired 's
waiting _ readers -1-1 's active _ readers - - i

while Cactve-mites >011 waiting_mitaszo){ iflactiue- readers -_=o bewailing_ miters >☐ {
Hadar . wait ;

writer . signalU;
3 3

waiting- readers - -; lock
. released

,

active
_
readers -1-1; }

lock
. release) 's

}



function write
_
look){ function write_unlock){

lock
. acquires ; look

. acquire )j

waiting _writers -1-1 's active_writers - - ;

whilecactive-readerssollactive-miten.ro){iflwaiting-miteiswkwntecv.war.to
; www.signalu ;

3 3 else }

waiting- writers - -; radar . broadcasts;
active

_ writer> + is 3
loderreleasel) 's lock

.
released 's

3
}



look -_ free → busy → freer> busy> free
> busy

active
_

readers -- ◦ → 1-30
→A

-

→ busyactive
_
writers -_ ◦ → a -70 Tada =L ] → [↳

→ free .

waiting _ readers -_o→1→O→1 ✗ writer = [ ] -543£ ↓

waiting _ writers -0-71-20 ready- list -11-2%315%5>67%3-44*5
function read

_
locket } function read_unwell { """ """"""

!ʰ""
""°""

lock
. acquires ; lock

. acquired 's lock
. acquire ) ; look

. acquired's
waiting _ readers -1-1 's active _ readers - - i waiting _writers -1-1 's active_ writers - - iwww.ie-miwfitla#ue-teades----o&&whieca*ie-readers>◦itauait-g-m-wsnwaiiig-m-wsaxwaiiig-m.ws> o){ { www.m.mn> { www.signaeu ;
chadar . wait ;

Mike" signal" www.waitu; 3 else }
3 }

3 8 reader . broadcasts;

waiting- readers - -; look .ie/easeU's waiting- writers - -;active
_
readers -1-1; } active

_ writer> ++;
look

.ro/easeltsglode.release4's

gloderreleasell 's snitched
A. readers calls read-6kt) >

finishes ,& reads data [ interrupted &
switchedtoB] stead_

unlock)[ c ]
B : writer , calls write -60kt) / blocks till signaled Cimitohedto A] > finish write-lakh -

C-oreaderscalbneadtockbsbocksti.tl signal [ switched 1- B]


