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Research of Barber Model Based on Semaphore with Complicated Semantics
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(Department of Computer Science, South Central University for Nationalities, Wuhan 430074, China)

Abstract The sleeping barber model problem in computer science is a classic inter-process communication and synchro-
nization problem between multiple operating system processes, however, most researchers was used to introduce extra
functions to extend the original model, ignoring new complicated problems arose from semantic changes and not giving
innovative solutions. Based on life prototype and semantics of new model, this paper redefined the barber model with

complicated semantics,and proposed analysis pattern of resource oriented and provided solutions and algorithms of in-

ter-process synchronization problems within complicated semantics based on Try-p semaphore and p-v primitives.

Keywords Process, Synchronization, Mutex, Semaphore, Primitive

1 5l

KRR ERERSFETH 4R HBEEAEEHY
T HAR &% H 8 BT BEAH AR A S, 8 SRk —
EEEBTH—FTN:EEERFSNHEBRFITERGE
TMEZN—FHAES, ERETREHBENHEZREN—
MEEERFR. ABFASEIRREAFT—IEENMH
&, T PART R 2440 S MR TAE AR AT i FR A, B
REFI . FTEHNATRERENERREHETHZ
JEEes], MEREE L HBREEAREEREFE
[ R Y 22 B [A) R, SR IR T Edsger W. Dijkstra 7 1965 55—
IR B PV RIiEAS S BN . a7, SRBrREE
R RTY, 7 RAER E RN T o ek H T2
AFNY . Q0SSR 3 R I ] B A8 S, DT R FE IR A £
B 255 B LRI 40T A P B & U 45 it 2 R 45 ) B, #
REBMBRSARARE. KR REAHEHRFEE
IR, 5 A Try-p 45 5 BHLEI XT3 KE RS 4
Pt H At B AR gL BB .

2 ZRIBRUEATE NS
R DR E AR W) [F] 2 B (R 2 A S B, B i o R

i}

MEE BRI . FRNEBEH R EENE SR A E
BEATEAE AR RS BRSE A AR R I R R B L, B
BAINE 1 FiR. YEN#R IR B R 28R 6, &R
R E R, AR B FRRA, Bl a2 & JRER T3 &
BATDLHAT RS B B — A X F R ASIE . BATER
FEFARINE 2 Frn , NE SR A EE R, FEBE
TE T HERHEHE BRI G ER A AL .
BABREERH RAFAELNT

mEaw | BEr [
2%k EFEF %ﬁﬁiﬁ jzaaggew
HNERE BE L*r—JE

N 2?# iR
‘ﬁﬁg}klg EREL P

B 1 BEEIHEMER

B2, BRSK o B 4% 3l AL IO 40 T 6 0 £ B 3 P R 4R A9
.

BB BAE T 7 T 15 B R R A R E T B
WAERERL. WRER 2 WEZE SCT , S0 M 1) 72
B9 BE S AT IR R A IR B R R — BN . BB M
ERRE B TREARRZRFLT RERELSRER
Ha oI R B 02 8 IR AR A st R AT RO B 3h 3, T ELAE
N B R B BT IR .

AXZPEREAREFT RBRESPHOFHEHE ST E (CZY11007), #4044 #E TR H (B20110804) % Bl
WEE Q987 ), B, HitE, TEMSEH NS, 57 X, E-mail: pautcher@gmail, com; 1 ZE (1976 —), B, BI# 42, B+ 4 S,
BB BT 476 2 , E-mail; musa@scuec. edu. enGRE/EE ) ; R & (1954—), B, 88, ML LS00, TEWRF 0

REFZSERARE.

o 113 -



¢E%§ BE »@ﬁ‘
s mpE — — - 3E
@ = Nu%k HREH
R — RESERAER
HE BEMBE K%é%% PRBE |
W — R ‘
T ]
HEHBE LEL P
o Wi s -

- N = Yage
B
® Exmrr  EAKE

B2 HRmEEN—RRE

3 EREBENTHERGER

3.1 BEHREEMENEBR IR

EHRBRE SRR YR EHAARRIEG, SRR
BT A 2 4 R 0 S B O DR AR 2 B S AR DU TR LA SR
NI E MBI R IR 6, MR BARFE S HAT—
FERFY ., RSB 7288 R WRRIRE CRE.

[ AR i «

WRIER m NERI om {EEERT n MR ROV R
1AL B8 SEMEM T &4 (D MR EE R
& B R IR R R bR ; (2) 2478 — MU 2Uiket, 15k
BEE BRI T A, ORI N8 A BR TR, R )5 A
HBER EFRARE MR REIREARE, NEFRBTAHS
BV R TT A, AR, BUAL T &R IR EAR, ML) O %%
QOBRIMH—-MBERREG . EBERTEANSR, WRE
i i — A7 g FL B %, QSRR  WIZE B R A b B 3E 5 (4) R
AR BRI, BB RE, RIE B FF; (5)
AT LABCER » BAE AT 2 B 2 R — BB A MR
B AR PR B A 3 FR .

@ HNERRE
REABAERM

DOEARER

B —AmEA
S — 5xK
. HERBE B
Az
i ){%ﬂ Rrmam  REZRADR
Eﬁ [ vruE |
: _PERE
o xx . ok
- kmenR &)
WBEXE RazRSL
S 3 Togs
SR rEhyy 0%
@ EFELE

A3 ESNEE TN ER IR

BRI

RN AR R I R B, 5 B & R B AR
W, 38 A R BB EMENRBRFHRE. AR
BB REARNEMIALRE, FESIA Tryp MES
BHl#. Tryp B2 —ARENGESEFE FEHRIER
RABEIE L REEZER.

R A T AR AT WOAR BOHR 2 TR I R ST )
M., A—HEEmAEETHEARERE FE—1ERF
{55& mutex_count_barber, A3 i [ — 88 & i #) 28 % 5 i
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TERBRIVRS . EHBEIRP, BEEFERILAC
BEEE, TSR B AR HITAREES. XD E
it customer FHERB LB R HBE MRS LA,
LZG S R B BT R 49 s_finished[ 1115 5 A, 9%
BEBEEE, BAEMIRFRANT.
BMEERE
count_barbers=m; / /75 R 43 % I 9 HE
mutex_count_barber=1;//### count_barbers ZZ{L K E F {558
mutex_queue=1;//BAFIH RN B /{55 &
mutex_barber[ |={1,--,1};//BEARKEHNERESE
s_fullSofa=0; //HW ZHWREF5 &
s_emptySofa=n; //Z= W R MR HEESH
s_chairs=0;// 5 ER XM FLE 5
s_finish{ ]=1{0,---,0};//BEREMNF S5 S8
s_leave=0;//Z BHEEFNFLESE
s_payment=0; SR E NG S
s_receipt=0; F WTHF SR
Customer HE#2 :
int barber_id;
HARESE;
P(mutex_count_barber)
if(count_barbers>0) {

count_barbers— —;

V(mutex_count_barber)
}
else{

V(mutex_count_barber)

P(s_emptySofa)

V{(s_fullSofa)
}
P(s_chairs)
V(s_emtpySofa)
P(mutex_queue)
barber_id =dequeue();
V{(mutex_queue)

HE;
P(s_finish[ barber_id])

B HE R
V(s_leave)
V(s_payment)

faREE K 5
P(s_receipt)

BFBRE
Barber (id)i#£72 .
While(true)

P(mutex_queue) ;

enqueue(id) ;

V(mutex_queue) ;

P(s_fullSofa)

V(s_chairs)

P(mutex_barber[id])//Bl%k

V{mutex_barber{ id])

V{s_finish[id])

P(s_leave)

P(mutex_count_barber)

count_barbers ++;



V{mutex_count_barber)
do-while
Cash i##2:
While(true)

P(mutex_queue)

barber_id =dequeue();

V(mutex_queue)

P(s_payment)

P(mutex_barber[id])

Wt
R 5

V(mutex_barber[id])

V{s_receipt)
do-while
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tex_count_barber, HIER count_barbers K T, ME M p(s
_chairs) BB A B 3 ITH A . Q05 count_barbers /NTER,
BETR, W AFREHFT p(s_emptySofa) BE, WH s_
emtpySofa KFF, WA AZ NP ZHR, EEEBHE
J5 FB p(s_chairs) HiEHIEZ R IR, ZN, MEHESHEE
{558 s_emptySofa MZERFBAFIh , X HL¥f count_barbers #fl
s_emptySofa SR H T A REI#J7 5, ¥ s_emtpySofa &H # PV
JF3E, WXt count_barbers i Try-p FAMES BT E. &
RRA B B2 AR A& BUSE SR B0 15 SO MU, AR 2 [ R R
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PHEBSE «
count_barbers==m; //%3 PR B9 H & IH B $ &
count_emptySofa=n; //Z3 > R K ¥ &
count_stand=w; / /35 X 0] Fi{ B ¥ &2
mutex_count_barber=1;//¥5# count_barbers B H % {55
mutex_count_sofa=1; //#EH W EHBHNEFRES
mutex_barber[ ]={1,+,1}; //BABRBBHEFEER
mutex_count_stand=1;// #EH XK BEINEFES
mutex_queue=1;//AFIPFFRIHE {55 #
s_fullSofa=0;//W b XM (5 58
s_emptySofa=n; //Z W R KR5S
s_chairs=0;// 5HEBE N FEE SR
s_finish[]={0,++,0};//BREENFEESR
s_leave=0;//HEBHBRRWFEESH
s_payment=0. FFHEKEE;
s_receipt=0.: & WIE(5 B &
s_fullSofa=0; / /YW R AL E SR
s_emptySofa2=n;//ZEW RN FLESE
Customer HF#2
int barber_id
P(mutex_count_barber)
if(count_barbers™0){
Count_barbers— —;
V{mutex_count_barber)
}
else{
V{(mutex_count_barber)
P(mutex_count_emtpySofa)
if(count_emptySofa™>0) {
count_emptySofa— —;
V(s_{fullSofa)
V(mutex_count_emtpySofa)
P(s_chairs)
P(mutex_emptySofa)
count_emptySofa++;
V{(mutex_emptySofa)
}
else{
V(mutex_count_emtpySofa)
P(mutex_count_stand)
if(count_stand>>0) {
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count_stand— —;
V{(mutex_count_stand)
P(s_emptySofa2)
V(s_fullSofa)
P(mutex_count_stand)
count_stand++;
V{mutex_stand)
P(s_chairs)
V(s_emtpySofa2)
}
else{
V(mutex_count_stand)
Exit(;
H
}
}
P(mutex_gueue)
barber_id =dequeue() ; //15 3| H %K If 5
V{(mutex_queue)
PR
P(s_finish[ barber_id])
B AR
V(s_leave)
V{(s_payment)
Ik St ;
P(s_receipt)
BIEA S
Barber(id) #F#2 :
While(true)
P(s_fullSofa)
P(mutex_gueue);
enqueue(id) ;
V(mutex_queue) ;
V{(s_chairs)
P(mutex_barber[id])
HE
V{(mutex_barber[id])
V(s _finish(id]D
P(s_leave)
P(mutex_count_barber)
count_barbers+-+;
V{(mutex_count_barber)
do-while
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4.1 Try-p SLHEIE S HT R A

Try-p B—FEFTEEX PV HIENT BESEIE. &
MATE] T BE YR A B I TSR B R I A REIR, R TR RURY  BRA
Hv 0 AL 43 3, T A BB R TR SRS | &5 A
SFNHBRE., XHFERPEFFLBEPHERIELE
il R TR AR — B SUET AN B BRIA T B X
FRZ, FEMEHS ERSE BN ARRBERFEIRE
W IRRRALBRAY 3. Try-p K51 AR BEE AR 1L R BL v, 4]
MK TENEE B RE, EREEREFAHEASE, kA
IO %R, XS AL T Try-p DL BEE i i ot
KA. 5IA Tryp R ERNE— IR ESREENRSE
R R E W ERESRED.

BTN E R R MR T RINT .

Initial values:
s_full=0;// number of full chairs
s_empty=n;// number of empty chairs
barbers=0;//semaphore of available barbers
Customer Process:
P(s_empty)
//sitting in chairs in waiting room;
V(s_fulD)
P(barbers)
//cutting hair;

MIE U HEBEEFREEN, 5] A Try-p BLE KR
BWF.
Changed Customer Process with Try-p:
P(mutex_empty)//mutex for s_empty
if(s_empty >0){// Try-p KRR B

//check empty chairs

s_empty ++;

V{(mutex_empty)

V(s_full)

P(barbers)

//cutting hair
Yelse{

V(mutex_empty)

//leave

BIA Try-p HLEG, BB E S ENZERESRREAFD
R e . BIMZERM A Try-p HLE B MR T RH,s_
empty fE RN RIS E S B, W45 H ARy R E2NER
R EBEH, FEERESE mutex_empty fRIPH A,
A UHEEMMEX T HHERLNERE. M TEEXERT
BHE X IR, BELE Ty p HURHEE. EEM T ENEESR
3R & TR, {5 S BIH S AR E 4, % AR IR AT
8] 3 AMHEEE R SR RS E R ERE S .
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