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choosinglil=false; %0n NN poinn 7 (onpn TRk
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semaphore freeSpace, D"9N NINIPNIN 90N L4y 0M9N0 IV WIN'Y
initially n
Semaphore availItems, O'DINN 0DNA'ND 190N nn> -nin W' 0NN TNR
intiailly O nnal Yy' 0"o nnipm
AIX'N 09 7V W D'UMIR
Producer: Consumer:
repeat repeat 'I'I'IN ]'IN |'L‘J|7D 'I'I'IN |7D
wait( freeSpace); wait( availItems); IN721v9  N7'nNa namn
buff[pp] = new item; consume buff[cp]; NwUA MImA NN 9Tani
pp = (pp+l) mod n; c¢p = (cptl) mod n;
signal( availItems) ; signal( freeSpace); .MKNN2 ,|]'1'7|y9 nI'oa
until false; until false;

:D"I9SN0 DY D'ANID-D'XIIR 71yIn

Q10X ,AND VIN AYWKXD .NINT-12 Nn,‘h D™71>' D'VIN 190N .0ANID D'VINI o' D'OIN W
Rhalrh IX/I IAND DNX D'OINY

int r = 0; D'XN 190N NN NIV
semaphore sRead, D'XII7N 190N NN 7y |an
initially 1 NT 0'XIIP DNND X7 WK N
semaphore sWrite D'AND 27 DK 2 DTN nY'In .N2AM17 N9 7!
initi DNYY? DRAND |1l
initially 1 Reader: (o 1) ke oAl neTY W' DI
wait (sRead) .D2NPN DR 2AVINT7 N7 T
Writer: ri=r+l
. . if r=1 then
[:walt(serte) wait (sWrite)
[Write] .
signal (sWrite) T;g?g%( SRead)
wait( sRead)
r:=r-1

if r=0 then
signal (sWrite)
signal( sRead)

NN NWNn 7 niiyo

L20M INYTRYT YR TAN 'RIN NINYn

21vIn7 Mnn .signal n71w97 Mnn .(7Ivana 'Tnin®? 2'n) 21vann NX NN jwait(cons, &lock)
(v X P TNN XN N71V90N0 ITIN RKINWD)

['R DX TIA'R7 1710 .7yM7 'MnnY% "2 WK ,cons-7 D'MANN TNX NIX N :signal(cond)
.01'nnn

DX TIA'RT 7710 71van? 'nnn%? oNaw on .0TMnnn 070NN 73 NX i tbroadcast(cond)
.07'NNnN 'R

JIMIOX NNI¥2 DNAT D'WXAN D DNI9N02 W'Y block-1 unlock 7w n'wan NN XD :nvn

NN ANWN DY DY/ ntya

condition not_fuldl, N'n producer-2 signal-n niynwn
not empty;
lock bLock; D'VINYXY? DOdNMNY M DX WY
.0"MxMmn
producer: consumer:
lock_acquire (bLock) ; mire(bLock); ninNs A XD broadcast-2 win'w
while (buffer is full) while (buffer is empty) nindn D'IdY NI NIyn' -7y
vaitinot_gull, EBLock) ; wait(not_empty &bLock); Ly, 3ty -ANNW DVINYNN
add item to buffer ; get item from buffer
signal (not_empty) ; signal (not_full); .0'aAxwnN
lock_release (bLock) ; lock_release (bLock) ;
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if ( i = 5) then

wait (Fork[1]) 7702 DNIXK WAl ,(N7TAN=)
‘ 01( . wait (fork[5]) N
\i& 0 \flli: else DNA' X7 DYD-9X ATA [NN'ON

wait (fork[i])
wait (fork[i+1])
eat
signal (fork[i+1])
signal (fork[i])
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Initialize
Work := Available;
Finish := [false,.., falsel;
While (Finish[i] =
& Need[i] S Work), for some i

Work :+=MWork + Allocation[i];

Finish[i] := true; e
End while
The system is safe if and only if
Finish[i] = true, for all i
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SV191 11X YaIznw nnn 0Rxn NEe IXpe D N1 N0 XN 197

NINN-N2INN O7TY'X

directory inode DIV NNd 12 7Y
file [T mode
;!:eg owners M 7Tan? naw nown Ir
e g
filad timestamps D72 T yap
#blocks
-70'T2 NX¥NIY YAl IRNN W'
- .
o] y'om X7 yalpn ow .inode
direct : data
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=
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:FFS- Fast File System
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N'¥72190 MA'W-1 NINWON

Client Server

— [NIX Y¥2Nn TWUX NIW? NNavin NI7iven
Application 2. read file id »
{-_’J} - NIP?7 DTN NIRXIND DR 2ynl D717

% ”’adk = "’5”'}; 4. results .(function shipping)

File System

Invocation on & buffer, status

Jwa n'7'wa yxay N1 .0IYS vinm jnn'

remote file
D DX ymw nawn 7w ony jnon
é N2 X7 yTnn DN 7 9w nitiveon
JINK-N1A
10NN NA'Y-2 NNYON
Client Server Y¥an WX L NIRY? DMMwnn 0Navin DRImIn
.(data shipping) mi7n |91 NYIYON N
_— 2.request data
f.rpad\ _/Bresults (fnecessary) Jwnn ony TN jnn
s ey
Remote File
3 f) .
Handling [Fie Systom] NX'an 70107V DAIMIN DX D' 'R 1No'Nn

a. read*/ \5. results 0'01M DY NINIR7Y 0¥ |2 D'V 792177
3. data shipped
8\_/éj amdY

IInvn -NA7IYN NI''TN

MY [InVNAN DRAIDTY DNAYN 'NA -[DTY NINTN

RN 7R 70 Imonn R MR Cwrite-through -

A(MIN1P7 2 nwan 7To 7Y niv XY7) Yaipn D10 Nya DNavin 0YNR'WN Cwrite-on-close  —
.)AT 719 22 0Nayvin 0" delayed-write  —

:0'9PN [INVNA DINIAY YTI* NIR7D 'R -NI'VIVO'OIIY

.AN9] Y2IPN CWUKD IX AT 719 70 ,NwA 01 T NI (client initiated -

NINIP? QY DX TR .D¥APN 7Y 770 AR 2'TNN NIZ7 NT'R DIT DY server initiated  —
.DNN TNNY? NXRAY 7Y YrTInY TWON ,2m>Y7 n'oin
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