JlabopaTtopHana pabora Ne3.

CUHXpOHM3aLMa A0CTyna K 04HO3IeMeHTHOMY bydepy

3apava

Heckonbko nNoTOoKOB paboTatoT ¢ obwmm oaHOsINeMeHTHbIM Bydepom. MMOTOKM aAenATca Ha
«nucaTesien», OCyLLeCTBASIOLNX 3aNNCb CO0bLEHNI B Bydep, N «4MTaTeNEen», OCYLLLECTBASIOLLINX
n3BneyeHme coobuieHnin us bydepa. ToNbKO OAMH MOTOK MOMKET OCyLecTBnaTb paboty ¢
b6ydepom. Ecnm bydep cBoboaeH, TO TONbKO OAUH MUCATENb MOMKET OCYLLECTBAATb 3anucb B
6ydep. Ecnmn bydep 3aHAT (3aN0NHEH), TO TONBKO OANH YUTATE/Ib MOXKET OCYLLECTBAATb YTEHUE
n3 bydepa. Mocne uyteHmna 6ydep ocBoboKaaeTca M [OCTyNeH Ansa 3anucu. B kayecTse bydepa
ncnonb3yetca rnobanbHaa nepemeHHas, Hanpumep, Tuna string. PaboTa npunoxeHun
3aKaH4YMBaeTCcA nocne TOoro, Kak Bce cooblieHWs nucatenen yepes obwmin 6ydep 6yayT
06paboTaHbl YMTaTENAMM.
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1. PeanusyitiTe B3aMMoOAENCTBME MNOTOKOB-YMTATENENM M MNOTOKOB-NMcaTesnen C obwmm
bypepom 6e3 Kakux-nnbo cpenctB CUHXpoOHM3auuun. lMpounntoctpupyinte npobnemy
COBMECTHOrO A0CTyna. Moyemy BO3HUKAET npobaema goctyna?

2. Peanusyiite gocTyn «4mMTaTenemn» n «nucatenemn» K bypepy c npumMeHeHUeM creayowmx
CpencTB CUHXPOHM3ALUM:



- 6nokuposku (Lock);
- CUrHanbHble coobleHns (AutoResetEvent, ManualResetEventSlim);
- cemadopsbl (Semaphore, SemaphoreSlim);

- aTomapHble onepatopbl (Interlocked).

3. WUccnepyvite Npon3BOANTENBHOCTb CPEACTB CUHXPOHU3ALMM NPU PAa3HOM Yucne
COOOLLEHNI, NPU PA3HOWN AJIMHE KaXKA0ro COObLLEHNA, MPU Pa3HOM YMC/IE MOTOKOB.

4. Cpenaiite BbiBOoAbl 06 3GPEKTUBHOCTU NPUMEHEHUA CPEACTB CUHXPOHM3ALUMN.

MeTtoauyeckune YKa3aHuA

B cnyyae oaHoanemeHTHoro 6ydepa A0OCTaTOYHO MCNonb3oBaTb ¢paar Tuna bool ana
KOHTPOASA cocTosHMA bydepa. YntaTenn obpalyatotca K bydepy, TONbKO ecam oH cBoboaeH:

// PaboTa umTaTesd
while (!finish)
{
if (!bEmpty)
{
MyMessages.Add (buffer) ;
bEmpty = true;

Mucatenun obpawatotes K bydepy, TONbKO ecm OH NycCT:

// PaboTa nmucareid
while (i1 < n)
{
if (bEmpty)
{
buffer = MyMessages[i++];
bEmpty

false;

Mucatenn paboTatoT, NOKa He 3anuLWyT BCe CBOM co0bLeHMA. 1o OKOHYaHUK paboTbl
nucaTenet OCHOBHOM NMOTOK MOXKEeT M3MEHUTb CTaTyc nepemeHHon finish, KOTopbIn ABNAETCA
NPU3HAaKOM OKOHYaHMA paboTbl YuTaTenen.

static void Main ()

{

// BamnyckaeM umMTaTesyiell M NucaTeyein



// Oxmunmaem 3aBepueHMs paboTH NMUcCaTesen

for(int i1=0; i< writers.Length; i++)
writers[i].Join();

// CurHam o 3aBepueHun paboTe OJS UMTaTEeJIeNn

finish = true;

// OxunaeMm 3aBepueHus paboOTH UMTaATEJIEN
for(int i1i=0; i< readers.Length; i++)
readers[i] .Join () ;

OTCyTCTBME CPeCTB CUHXPOHM3aLUMM Npn obpalleHnn K bydepy NpMBOAUT K NOABIEHUIO
FOHKW A @HHbIX — HECKO/1bKO YMTaTeIei MOTyT NPOYUTaTh OZHO U TO e coobLieHune, npexae yem
ycnewT obHOBUTb cTaTyc bydepa; HECKO/IbKO nucaTtenieli MoryT 04HOBPEMEHHO OCYLLECTBUTb
3anucb B 6ydep. B AaHHOW 33ajaye CNeAcTBMEM FOHKM [aHHbIX ABAAETCA NOTEPA OOHMX
coobueHnit 1 aybnamposaHue apyrux. Ons dukcaunm npobaembl npeanaraetca BbIBOAUTb Ha
9KPaH YMCN0 MNOBTOPAIOLLMXCA U MOTEPAHHbBIX COOBLLEHWNIA.

Cambli NPOCTON BapuaHT peweHua npobaembl 3aKAYaeTcd B WUCMOJ/Ib30BaHUM
KpuTnueckom cekuumn (lock mam Monitor).

// PaboTa umuTaTesd
while (!finish)
{
lock (“read”)
{
if (!bEmpty)
{
MyMessages.Add (buffer) ;
bEmpty = true;

Ana nucartenei CyuwieCTByeT CBOA KPUTUYECKAA CEKUMNA!

// PaboTa nmcaresd
while (i < n)
{
lock (M“write”)
{
if (bEmpty)
{
buffer = MyMessage[i++];



bEmpty = false;

[aHHaa peanusaumsa He ABAAETCA ONTMMaNbHOW. Kaxablt U3 YntaTenein noovepesHo
BXOANT B KPUTUYECKYIO CEKLMIO U NpoBepaeT cocTosHne bydepa, B 3TO Bpems Apyrue ymtatenm
H610KMpYIOTCA, OXMAaa ocBoboXKaeHUA cekumn. Ecnm 6ydep cBobopeH, TO CMHXPOHMU3ALMA
yutaTenen n3bbiTouHa. bonee apheKTUBHbLIM ABNAETCA BAPUAHT ABONHOMN NPOBEPKU:

// Pabora umrTarTess
while (!finish)
{ if (!bEmpty)
{
lock (“read”)
{
if (!'bEmpty)
{
bEmpty = true;
MyMessage[i++] = buffer;

Ecnu 6ydep cBoboAEH, TO UUTATENU KKPYTATCA» B LIMKNE, NpoBepsAs cocTosaHne bydepa.
Mpu 3TOM ymTaTenn He BNOKMPYIOTCA. KaK ToIbKo Bydep 3anoNHAETCA, HECKO/IbKO YnTaTenen,
HO He BCe, yCneBatoT BOWTU B NepBblit 1 £-610K, Npexae 4yem camblit BbICTPbIN YMTaTeNb ycneeT
M3MeHUTb CTaTyc bydepa bEmpty = true.

MpYMeHeHWe CUrHaNbHbIX COOBLEHNI NO3BONAET YNPOCTUTL NOTUKY CUHXPOHM3ALUM
AocTyna. YvutaTenm oXuOatoT CUMrHafa O MOCTYNAeHUU cooblweHus, nucaTenn — curHana ob
onycTtoweHun bydepa. Yntatenb, oceoboKaatowmn bydep, curHannsmpyeTr ob onycToLeHUu.
Mucatenb, 3anonHawwmii bydpep, curHanmMsmMpyetr o HanosHeHun bydepa.  CoobuweHua c
aBTOMaTUYeCKMM cbpocom AutoResetEvent 06nagaloT NONe3HbIM CBOWCTBOM — MpU
610KMPOBKE HECKO/IbKMX MOTOKOB HA OAHOM U TOM e 06beKkTe Aut oResetEvent nosasneHune
CUrHana ocBobOXAAeT TONbKO OAWMH MOTOK, APYrnMe MOTOKM OCTAtOTCA 3abBOKMPOBAHHBLIMM.
MopAnoK 0cBOOOXKAEHNA MOTOKOB NPU MOCTYMNJEHUM CUTHANA HE U3BECTEH, HO B JAHHOW 3a4a4e
3TO He CYLLEeCTBEHHO.

// PaboTa umTaTesd
void Reader (object state)

{

var evFull = state[0] as AutoResetEvent;



var evEmpty = state[l] as AutoResetEvent;
while (!finish)
{
evFull.WaitOne () ;
MyMessage.Add (buffer);
evEmpty.Set () ;

// Pabora nmucaress
void Writer (object state)
{
var evFull = state[0] as AutoResetEvent;
var evEmpty = state[l] as AutoResetEvent;
while (i < n)
{
evEmpty.WaitOne () ;
buffer = MyMessage[i++];
evFull.Set (),

JaHHbIN dparmeHT NPUBOAMUT K 3aBMCaHUIO PaboTbl yntatenen. MucaTenm 3aKOHYUAU
paboTy, a UMTaTenun KAYT CUrHana O HanonHeHHocTu bydepa evFull. Ons pa3bNOKMPOBKM
yntaTenen Heobxoammo chopmupoBatb cUrHanbl evFull.Set () OT nucaTenen npu
3aBepLUeHMM PaboTbl MM OT F1AaBHOMO NOTOKA. YTOObI OTANYNTL CUTYALMIO 3aBEPLUEHNS MOXKHO
OCyLLEeCcTBNATb NPOBeEPKY cTaTyca finish HenocpeacTBEHHO Nocsie Pa3b10KMPOBKM.

// Paboumii LUMKJI duTaTesiel
while (true)

{
evEFull.WaitOne () ;

// CuTHajl O 3aBeplleHuMr pPabdoTH
if (finish) break;
MyMessage.Add (buffer) ;
evEmpty.Set () ;

MpumeHeHne cemadoposB (Semaphore, SemaphoreSlim) B AaHHOW 3apade
aQHANOMMYHO  WMCMONIb30BAHUIO  CUTHANbHbIX  CoObWEeHUM AutoResetEvent. Kpome
npeAnoXeHHOro BapMaHTa 06MeHa CUTHAIAMMN MEXAY YNTATENAMM U NUcaTeENAMM, cemadopbl U
CUTHANbHblEe COOBLEHNA MOTYT MCMO/Ib30BATLCA B KAYECTBE KPUTUYECKOWN CEKUMM YnTaTENEN U
nucaTenen.

void Reader (object state)

{



var sem = state as SemaphoreSlim;
while (!finish)
{
if (!bEmpty)
{
sem.Wait () ;
if (!bEmpty)
{
bEmpty = true;
myMessages.Add (buffer) ;
}

sem.Release () ;

void Writer (object state)
{
var sem = state as SemaphoreSlim;
while (i < myMessages.Length)
{
if (bEmpty)
{
sem.Wait ()
if (bEmpty)
{
bEmpty = false;
buffer

myMessages[i];

}

sem.Release () ;





