dnctpnbynpaHo nporpamMmmpare
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NpocnehuBame Nopyka

KomMyHuKaunoHu cepBucu y jeqHOM AUCTPNOynpaHom
CUCTeMy peanu3oBaHu cy Ha 6a3u caHayuuha Tmuna mbx 3a
npeHoc nopyka tuna msg. NMNpernocraBnhemo ga Tun msg
obyxBaTa uene 6pojeBe n cneunjanHn cumobon ack 3a
notBphnBamwe npujema. OCHOBHe onepauuje Ha
caHayumhuma cy cnepehe:

mbx_put(m: msg, box: mbx) cMeluTa NOPYKy my
caHgy4e box

mbx_get(var m: msg, box: mbx, t: time, var status: boolean)

y3MMa npBy MNOPYKY U3 caHayyeTta box v kbeHy
BpeAHOCT aoAerbyje NpoMeHsbLMBOj M, nocTaBrbajyhu
cTaTyC Ha true; ako je caHAay4e npa3sHoO TOKOM MHTepBana: t,
cTaTyc nocraje false, a BpeaHoCcT m je HeaedpmHUcaHa.
Bpeme t je y oncery 0..maxtime vnu je INF.

PasmoTpumo jegHocTaBaH CUCTEM KOjuU cagpXXu camMo ABa
npoueca, SuR.
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NpocnehuBame Nopyka

(a) S acnHXPOHO Warse uenobpojHy BpeaHocT i, a R
naspLiaBa obuyan npujem (basic receive).

Procedure send(i:integer);

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

procedure receive(var i.integer);

var m: msg; st: boolean;

begin
mbx_get(m, A, INF,st);
I = m;

end;

4/38



NpocnehuBame Nopyka

(6) ACUHXPOHO cnaxe, YCIOBHU NPUjeMm:

Procedure send(i:integer); function receive(var i: integer):boolean
var m: msg; var m: msg; st: boolean;
begin begin
m:=i; mbx_get(m,A,0,st);
mbx_put(m,A); if stthen i:=m;
end; receive = st;
end;
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NpocnehuBame Nopyka

(B) ACMHXPOHO criake, BDEMEHCKN YCINOBIbEH
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 stthen i:=m;

receive = st;
end;
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NpocnehuBame Nopyka

(r) CuHXpoHO cnake, obn4yaH npujem:

function send(i: integer):boolean;

var m: msg; st: boolean;

procedure receive(var iiinteger)
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

(0) bnaonpekunoHa TpaHcakymja Tuna '3aaxTeB-

o4roBop’:

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
elsex:=0;
end;

procedure reply;
var m: msg; i: integer; st:. boolean;
begin
mbx_get(m,A,INF,st);
| :=m;
m := f(i);
mbx_put(m,B);
end;
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The roller coaster problem
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The roller coaster problem

[lpeTnoctaBnT ga noctoju N nNyTHUKA N je4HO BO3WNO
Ha ToboraHny (The roller coaster problem). TNyTHMUNM
Ce Hau3MeHM4YHO LleTajy No nyHa napky U BO3e Ha
ToboraHy. ToboraH Moxe ga npumu Hajpuwe K
nyTHUKa npun yemy je K < N. Boxta ToboraHom moxe
0a TMno4yHe caMO YKONMKO ce cakynuno TadHo K
nyTHUKA. Hanmcatu nporpam Kopuctehu acUHXPOHY
KOMYHUKaUWjy Kopuctehu caHayduhe Koju cumynupa
OMMUCaHU CUCTEM.



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(ID);
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;



The roller coaster problem

procedure Coaster;
var 1:integer,;
boarded : array[1..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, coasterIN, INF, status);
boarded[i] := m;
end;
fori:=1to Kdo
begin
mbx_put(m, passengerBox[boarded[i].ID]);
end;
end;



The roller coaster problem

procedure leaveingCar;
var i : integer,
m : msg;
status : boolean;
begin
fori:=1to Kdo
begin
mbx_put(m, passengerBox[boarded][i].ID]);
end;
fori:=1to Kdo
begin
mbx_get(m, coasterOUT, INF, status);
end;
end;



Readers — Writers Problem

86
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Readers — Writers Problem

Pewuntn npobrnem uumtanaua wm nmcaua (Readers -—
Writers Problem) kopuctehun nowrtaHcke caHgyyuhe.
[103BOIbEHO je oa caMOo 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;



Readers — Writers Problem

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

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 :=1;
mbx_put(m, operationEnd);
end
end;



Readers — Writers Problem

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

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 :=1;
mbx_put(m, operationEnd);
end
end;



Readers — Writers Problem

program ReadersWriters;

const STARTREAD = 0;
const STARTWRITE = 1;

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



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



Readers — Writers Problem

end
end:

else if(m.operation = STARTWRITE) then

begin
while(hnumReaders > 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);
end;

status :=true;
while(status) do
begin
mbx_get(m, operationEnd, 0, status);
if(status) then numReaders := numReaders - 1;
end;



Game of Life




Game of Life

[TocTojn maTpumua OUMeH3nja NXn Takea a cBaka HeHa henuvja
npeacTaBiba jegaH opraHu3ama Koju Moxe aa byae XXus unum
mpTas. OpraHMamm Mory a KOMyHULMpPajy camo ca CBOjUM
cycegmma (rope, gore, neBo, AECHO U yKoco). OpraHnsmn y
cpeavHu he nmatu 8 cycena, Aok he OHU y yrnoBuma nmatu
camo 3. [lpaBura Koja Baxke 3a CBaku opraHusam cy cnegeha:

KuB opraHusam koju uma marse of OBa XXunBa cycena ymupe og
yCaMIbeHOCTU

>KuB opraHusam Koju nma BuLLe o4 TPU XKnBa cycena ymmpe og
npeHaTpnaHoCTu

KunB opraHusam ca gBa unu Tpu XXmBa cycea rnpexusrbasa u
doopmupa crniegehy reHepauujy
MpTaB opraHusam ca Tpu XXuBa cyceda OXMBIbaBa

Kopuctehu caHayymnhe HanucaTtn nporpam Koju cumynupa
opraHusam.



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 :=;
end;

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

numOfNeighbours = (XEnd(i) - xStart(i) + 1)*(yEnd(i) - yStart(i) + 1) - 1;
end;



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 [O] :=0; num [1] :=0;
for k := 1 to numGenerations do

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



Game of Life

for p := xStart(i) to xEnd(i) do
for q := yStart(j) to yEnd(j) do
begin
If((p <>1) or (q <>))) 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;



Broadcast
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Broadcast

[TocToju noBe3aH rpad Koju ce cacTtoju U3 n YBOPOBA.
YUBOpoBKM MOry na KOMyHMUKMpajy camo ca cycegHUMm
yBopoBuma. Kopuctehu caHaydmhe HanucaTu
nporpam Koju Nopyky Kojy warbe jegaH 4Bop
npocrenyje cBMM octanmm YBopoBuma y rpady.
CBaku 4YBOp MMa MHGopMaLnje caMmo O CBOjUM
cyceauma.



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 : msg;
num : integer; //number of neighbors;
g : integer;
st : boolean;



Broadcast

begin
Init(p);
mbx_get(m, probe[p], IN, st) ;
//send m to all neighbors
forg:=1tondo
If(links[q]) then mbx_put(m, probe[q]);
/l[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 KoMmyHuumpajy camo ca CyceaHUM
yBopoBuma. Kopuctehu caHaydmhe HanucaTu
nporpam Koju Nopyky Kojy warbe jegaH 4Bop
npocrenyje cBUM octanium YsopoBuma y rpadpy. ¥
OBOM peLleny NpeTnocTtasmTe Aa NOYEeTHU YBOP MMa
MHdopmaumje 0 KOMNETHO] Tonosoruju rpada.



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;



Broadcast

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

m : msg;
g : integer,
st : boolean;
begin
Init(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]); /g is a child of pin t
end;



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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