AucTtpubyupaHo nporpaMmupame




NpocnehuBame Nopyka

KomMyHMKaLMOHU cepBUCU Y jeAHOM AUCTPUOYNpPaAHOM
cucTtemy peanu3oBaHu cy Ha 6a3u caHay4vmnha Tmuna mbx 3a
npeHoc nopyka tuna msg. lNpetnocraBnhemo ga Tmn msg
obyxBaTa uene 6pojeBe un cneunjanHn cumoon ack 3a
notBphuBawe npujema. OCHOBHe onepaumje Ha
caHayuynhuma cy cnepehe:

mbx_put(m: msg, box: mbx)
cMellTa NOPYKYy m y caHay4e box
mbx_get(var m: msg, box: mbx, t: time, var status: boolean)

y3umMa npBYy MOPYKY U3 caHayyeTa box n kbeHy BpeaHOCT
aoperbyje NpoMeHrbLUBOj m, NnocTaBrbajyhu ctatyc Ha true;
aKo je caHAy4e npa3HoO TOKOM MHTepBana t, ctatyc nocraje
false, a BpeaHocT m je HegecmnHucaHa. Bpeme t je y oncery
0..maxtime unu je INF.

PasmoTpumo jegHocTaBaH CUCTEM KOjU cafpXu camo ABa
npoueca, S u R.
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NpocnehuBame Nopyka

(a) S aCUHXPOHO WarLe uenobpojHy BpeaHocT i, a R
n3spLuaBsa obmnyaH npunjem (basic receive).

Procedure send(i:integer);

procedure receive(var iiinteger);

var m: msg; var m: msg; st: boolean;
begin begin
m =i mbx_get(m,A,INF,st);
mbx_put(m,A); I:=m;
end; end;
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NMpocnehusamwe Nopyka

(0) ACMHXPOHO cnak€e, YCIOBHU MpUjeM:

Procedure send(icinteger);
var m: msg;
begin
m :=1i;
mbx_put(m,A);
end;

function receive(var i: integer):boolean
var m: msg; st: boolean;
begin
mbx_get(m,A,0,st);
if sttheni:=m;
receive .= st;
end;
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NMpocnehusamwe Nopyka

(B) ACMHXPOHO criake, BDEMEHCKN YCNOBIbEH
npujem:

procedure send(i:integer); function receive(var i.integer,d:time):
var m: msg; boolean;
begin var m: msg; st: boolean;

m :=i; begin

mbx_put(m,A); mbx_get(m,A,d,st);
end; if sttheni:=m;

receive := st;
end;
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NpocnehuBame Nopyka

(r) CuHXxpoHo cnawe, obnyaH npujem:

function send(i: integer):boolean;

var m: msg; st: boolean;

procedure receive(var icinteger)
var m: msg; st: boolean;

begin begin
m :=i; mbx_get(m,A,INF,st);
mbx_put(m,A); | ;= m;
mbx_get(m,B,INF,st); m := ack;
send := (m = ack); mbx_put(m,B);
end; end;
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NpocnehuBame Nopyka

(o) bunanpekunoHa TpaHcakuuja TMna 'saaxTeB-

oaroesop'

procedure rq(i:integer; var x:integer,d:time);
var m: msg; st: boolean;
begin
m :=i;
mbx_put(m,A);
mbx_get(m,B,d,st);
if stthen x:=m
else x :=0;
end;

procedure reply;

var m: msg; i: integer; st: boolean;

begin
mbx_get(m,A,INF,st);
| ;= m;
m := (i);
mbx_put(m,B);

end;
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The roller coaster problem
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The roller coaster problem

[lpeTnoctaBnTt ga noctoju N NyTHUKaA N jedHO BO3WNO
Ha ToboraHy (The roller coaster problem). NyTHUUW
ceé Hau3MeHM4YHO LeTajy No fnyHa napky M BO3e Ha
ToboraHy. ToboraH Moxe pga npumu Hajpuwe K
nyTHMKa npun 4emy je K < N. BoxHra ToboraHomMm moxe
Oa MNO4YHe caMO YKOJIMKO ce cakynuno TayHo K
nyTHUKA. Hanucatu nporpam Kopuctenn acCUHXPOHY
KOMYHUKauUNjy Kopuctehu caHayduhe Koju cumynupa
OMMUCaHn CUCTEM.
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The roller coaster problem

program RollerCoaster,

const K=..;
N=..;
type msg = record
ID : integer;
end;

var coasterIN, coasterOUT : mbx;
passengerBox : array [1..N] of mbx;
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The roller coaster problem

procedure Passenger(ID : integer);
begin
while true do
begin
walking(ID);
boardCar (ID);
riding(1D);
leaveCar (ID);
end;
end;
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The roller coaster problem

procedure boardCar (ID : integer);

var m : msg;
status : boolean;
begin
m.ID = ID;

mbx_put(m, coasterIN);

mbx_get(m, passengerBox[ID], INF, status);
end;
procedure leaveCar (ID : integer);

var m : msg;
status : boolean;
begin

mbx_get(m, passengerBox[ID], INF, status);
m.ID = ID;
mbx_put(m, coasterOUT);

end;
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The roller coaster problem

procedure Coaster,
var I:integer,;
boarded : array[l..K] of msg;

begin
while true do
begin
boardingCar;
riding;
leaveingCatr;
end;
end;
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The roller coaster problem

procedure boardingCar;

var | . integer;
m : msg;
status : boolean;
begin
fori:=1to Kdo
begin

mbx_get(m, coasterlIN, INF, status);
boarded]i] := m;

end;

fori:=1toKdo

begin
mbx_put(m, passengerBox[boarded]i].ID]);

end;

end;
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The roller coaster problem

procedure leavingCar;
var i : integer,;
m : msg;
status : boolean;
begin
fori:=1toKdo
begin
mbx_put(m, passengerBox[boarded]i].ID]);
end;
fori:=1toKdo
begin
mbx_get(m, coasterOUT, INF, status);
end;
end;
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Readers — Writers Problem

a6
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Readers — Writers Problem

Pewutn npobrnem uutanaua wm nmcaua (Readers —
Writers Problem) kopuctehu nowwtaHcke caHayyuhe.
[103BOIbEHO je Aa caMo jegaH Npouec YmTa nopyke us
jedHor caHaydera.
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Readers — Writers Problem

program ReadersWriters;

const STARTREAD = 0;
const STARTWRITE = 1;

var operationStart : mbx;
operationEnd : mbx;
confirm : array [0..N-1] of mbx;
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Readers — Writers Problem

procedure Reader(i : integer);
var m: msgq;

status : boolean;
procedure read; begin end;

begin
while (true) do
begin
m.id :=1;
m.operation := STARTREAD,;
mbx_put(m, operationStart);
mbx_get(m, confirm[i], INF, status);
read,;
m.id :=i;
mbx_put(m, operationEnd);
end
end;
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Readers — Writers Problem

procedure Writer(i : integer);
var m: msgq;

status : boolean;
procedure write; begin end;

begin
while (true) do
begin
m.id :=1;
m.operation := STARTWRITE;
mbx_put(m, operationStart);
mbx_get(m, confirm[i], INF, status);
write;
m.id :=i;
mbx_put(m, operationEnd);
end
end;
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Readers — Writers Problem

program ReadersWriters;

const STARTREAD = 0;
const STARTWRITE = 1;

var operationStart : mbx;

operationEnd : mbx;
confirm : array [0..N-1] of mbx;
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Readers — Writers Problem

procedure Coordinator;
var
numReaders: integer;
numWriters: integer;
m, N : Msg;
status : boolean;
begin
while (true) do
begin
mbx_get(m, operationStart, INF, status);
if(m.operation = STARTREAD) then
begin
numReaders := numReaders + 1;
mbx_put(m, confirm[m.id]);
end
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Readers — Writers Problem

end
end:

else if(m.operation = STARTWRITE) then

begin

end:

while(humReaders > 0) do

begin
mbx_get(n, operationEnd, INF, status);
numReaders := numReaders - 1;

end;

mbx_put(m, confirm[m.id]);

mbx_get(m, operationEnd, INF, status);

status :=true;
while(status) do

begin

end:

mbx_get(m, operationEnd, 0, status);
if(status) then numReaders := numReaders - 1;
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Game of Life




Game of Life

[TocToju MaTpuLa guMeH3uja NXn TakBa Aa cBaka heHa henuja
npeacTaBiba jegaH opraHmusama Koju Moxe aa byae us nnm
mpTas. OpraHmamm mMory ga KoMyHuumMpajy camo ca CBOjUM
cyceamma (rope, gorne, neBo, 4ECHO N ykoco). OpraHn3smu y
cpeauHu he nmatun 8 cycena, AoK he OHM y yrroBuma nmaTtu
camo 3. [lpaBurna Koja BaXke 3a CBaku opraHusam cy cnegeha:

>KuB opraHmnsam koju nma mar€e o ABa XuBa cycena ymumpe og
yCaMIbeHOCTU

>KuB opraHmnsam koju nma BuLLEe of TPU XuBa cycena ymumpe og
npeHaTpnaHoCTU

XKuB opraHusam ca gBsa unm Tpu XXmBa cycea npexusrbasa u
doopmupa crneaeny reHepauujy
MpTaB opraHusam ca Tpu XuBa cyceqa OXuBrbaBa

Kopucrtehu caHoy4uhe HanucaTtu nporpam Koju cumynupa
opraHmsam.
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Game of Life

program GameOfLlIfe;
const numGenerations = ...;
n=..;
var box : array [0..n-1, 0..n-1] of mbx;

function xStart(i : integer) : integer;
begin

| :=1-1;

if(i < 0) then xStart := 0;

else xStart :=i;
end;

function numOfNeighbours(i, j : integer) : integer;
begin

numOfNeighbours := (XEnd(i) - xStart(i) + 1)*(yEnd(i) - yStart(i) + 1) - 1;
end;
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Game of Life

procedure Node(i: 1..n,j: 1..n);
var P, g, K : integer;
status, st : boolean;
neighbours : array[0..1, 0..7] of msg;
num : array[0..1] of integer;
m : msg;
begin
num [0] :=0; num [1] :=0;
for k := 1 to numGenerations do

begin
m.status := status;
m.i :=1i;
m.j:=j;
m.index = k;
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Game of Life

for p := xStart(i) to xEnd(i) do
for q := yStart(j) to yEnd(j) do
begin
if((p <>1) or (g <>))) then
mbx_put(m, box[p, g]);
end;

while (num [k mod 2] < numOfNeighbours(i, j)) do

begin
mbx_get(m, box[i, j], INF, st);
neighbours[m.index mod 2, num[m.index mod 2]] := m;
num[m.index mod 2] := num[m.index mod 2] + 1;

end;

num[k mod 2] := 0;
calculateState(l, j, k, neighbours, status);
end;
end;
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Broadcast
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Broadcast

[TocToju noBe3aH rpad Koju ce cacTtoju U3 n YBOPOBA.
UBopoBu Mory ga kKoMmyHuumpajy camo ca CyceaHnM
4yBopoBumMa. Kopuctehu caHaydmhe HanucaTu
nporpam Koju NOPYyKy KOjy Laroe jegaH 4YBop
npocrienyje cBUM ocTasnium YBopoBuma Yy rpady.
CBaku 4BOp MMa MHopMaLuje caMmo O CBOjUM
cyceauma.
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Broadcast

program Broadcast;
const n=..;

var

probe : array [1..n] of mbx;

procedure Node(p : 1..n);

var

links : array [1..n] of boolean; //neighbors of node p;
m : msgq;
num : integer; //number of neighbors;
g : integer;
st : boolean;
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Broadcast

begin
nit(p);
mbx_get(m, probe[p], IN, st) ;
//send m to all neighbors
forg:=1tondo
if(links[q]) then mbx_put(m, probe[q]);
/[receive num-1 redundant copies of m
for g =1to num-1 do
mbx_get(m, probe[p], INF, st) ;
end;
procedure Initiator; //executed on source node S
var m : msg; //message to broadcast;
S :integer;
begin
mbx_put(m, probe[S));
end;
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Broadcast

[TocToju noBe3aH rpad Koju ce cacTtoju U3 n YBOPOBA.
UBopoBu Mory ga kKoMmyHuumpajy camo ca CyceaHnM
4yBopoBumMa. Kopuctehu caHaydmhe HanucaTu
nporpam Koju NOPYyKy KOjy Laroe jegaH 4YBop
npocrenyje cBMM ocTtanum 4soposuma y rpadoy. Y
OBOM peLlery NpeTnocTaBnTe ga NovYeTHM YBop nma
MHdopmaumje 0 KOMNETHO] Tononoruju rpadga.
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Broadcast

program BroadcastTree;
const n=..;
type graph = array [1..n, 1..n] of boolean;
type msg =record
data : message;
spanningTree : graph;
end;
var probe : array [1..n] of mbx;
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Broadcast

procedure Node(p : 1..n);
var t: graph;

m : msg;
g :integer;
st : boolean;
begin
nit(p);

mbx_get(m, probe[p], INF, st) ;
t := m.spanningTree,
//send m to all children
forg:=1tondo
If(t[p, q]) then mbx_put(m, probe[q]); //qis a child of pin t
end;
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Broadcast

procedure Initiator; //executed on source node S
var m : msg; //message to broadcast;
S :integer;
topology : graph; //network topology;
t : graph; //spanning tree of topology;
begin
initTopology(topology, t);
m.spanningTree :=t;
mbx_put(m, probe[S));
end;
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MuTara?

3axapuje Pagusojesunh
EnektpoTexHndkmn dakynrer
YHuBep3uteT y beorpaay
zaki@etf.rs




