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BSP (Bulk Synchronous Parallel), 1988
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BbluncnutenbHble MoAaenu

Vertex-centric [Pregel, 2010] M
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local data Mpumep: Maximum value

VertexProgram {
Receive Messages()
do uTo-HNbYAb
Send Messages()

* CoobLeHuna He 0broHAT Apyr Apyra o ‘ o

* CUHXPOHHOCTb: OTCYTCTBME AeA/1I0KOB

n race conditions E :
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AcuvHXpoHHbIu anroputm GHS (R. Gallager, P.
Humblet, P. Spira, 1983)

» Beca gomkHbl ObITb pasnnyHbl, rpad -
CBA3HbIN
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AcunHxpoHHbIu anroputm GHS (R. Gallager,

Humblet, P. Spira, 1983)

The Algorithm (As Executed at Each Node)

(1) Response o spontaneous awakening (can occur only at a node in the sleeping
state)
execute procedure wakeup

(2) procedure wakeup
begin let m be adjacent edge of minimmm weight;
SE(m ) <« Branch,
IN « [y
IN « Found;
Find-count < 0,
send Connect{Q) on edge m
end

(3) Response o receipt of CommectL) on edge j
begin if SN = Slecping then execute procedure wakeup,
ifL <IN
then begin 5E (j) < Branch;
send Inifiate(LN, FN, SN) on edge j;
if SN = Find then
Jind-count € find-count + I
end

else if SE{(j) = Basic
then place received message on end of quene
else send Imitiare{ LN + I, wij), Find) on edge j
end

{4) Response to receipt of Initiate (L, F, 5) onedge j
begin LN « L; FN « F; 5N « 5, in-branch < j;
best-edge < mil; best-wi € oo
for all 1 # j such that SE(1} = Branch
do begin send mitiate(L, F, 5) onedge i;
if § = Find then find-count < find-count + I
end,

if 5§ = Find then execute procedure fest

end

(5) procedure fest
if there are adjacent edges in the state Basic
then begin fesi-edge < the minimum-weight adjacent edge in s@ae
Basic;
send Test(LN, FN) on rest-edge
end
else begin rest-cdge < mil; execute procedurs report end

{6) Fesponse to reoeipt of Test(L, F) on edpe j
bepin if SN = Slecping then execute procedurs wakenp !
if L > LN then place received messape on end of quene
else if F = FN then send Accepr on edee j
clse bepin if 5E (j| = Basic then 5E (j) € Rejected;
if fest-edge = j then send Reject on edge j
else execute procedure fest
end
end

{7) Besponse to receipt of Accept on edpe j
begin fest-edpe £ mil;
if wij) < best-wi
then bepin best-sdpe € §; bes-wr € wij) end;
exccuie procedure report
end

{8) Response to meoeipt of Reject on edee j
begin if SE (f) = Basic then 5E (j) € Refected;
exccuie procedure fest
end

(%) procedum: report
if find-count = 0 and test-edee = nil
then bepin SN € Found;
send Report{best-wit) on in-branch
end

{10} Fesponse to receipt of Reporsw) on edge j
ifj= im-branch
then bepin find-count € find-couni - I
if w < Best-wit then bepim best-wit £ w; best-edge € j end;
cxecute procedure report
end
elee if SN = Fing then place received message on end of quens
else if w = Best-wit
then execnie procedure change-core
else if w = hesf-wi = o= then halt

(11} procedore change-core
if 5E (besi-edge ) = Branch
then zend Change-core on best-edge
elze begin send Conmect{ L) on best-edge;
SE (best-edge | € Bramch

{12} Response to receipt of Change-core
execute procedure change-core



Ob0beanHeHne pparmMeHTOB

dparmeHT umeeT ngeHTudukaTtop (Bec
aapoBoro pebpa)

Y Kaxkgoro pparMeHTa eCcTb NepeMeHHas —
ypOoBeHb L
CHavarna ypoBeHb Kaxaoro cdoparmeHta L =0

[1Ba doparmeHTa ¢ OANHAKOBbLIM YPOBHEM L
MOryT 00beanHnTCAa BoO oparMeHT C YPOBHEM
L+1

dparMeHT He MOXET NPUCOEANHUTLCS K
doparMeHTy C MEHbLLUNM YPOBHEM



CocTosiHMA BepLINH N pebdbep

CocTosHusa pebep
« Basic — crtaTtyc pebpa eLle He onpeagenex

* Rejected — pebpo He aBnAeTcAa YacTbio
MST

* Branch — pebpo saBnsaetca yacteto MST
CocTosiHUA BEPLUMH
» Sleeping — HayanbHOEe COCTOSAHME

* Find — nponcxognT NOUCK MUHUMANBHOIO
pebpa

* Found — MMHMManbHoOe pebpo HangeHo




CoolOLweHunsa mexay BepiMHaMu

Bcero 7 TmnoB coooOLUeHnN:

* Test (pa3nnyHbie parMeHTbI?)
— Accept (pasnun4yHoie)
— Reject (oanH 1 TOT Xe doparmMeHT)

* Report (oT4eT 0 HaMMeHbLLIEM pebpe)

« Change core (nepexof OT KOPHSA K
Hanny4dlwemy pebpy BHYTPpU doparmeHTa)

» Connect (3anpoc 06 obbeanHeHnn)

* [nitiate (0OHOBNEHME OaHHbIX U Ha4aro
HOBOrO NomncKka Hauny4wmx peodep)




Ka*kaaa seplwinHa nwet
MMWHMMabHOE pebpo, He BXoAALlee ‘
B MOCTPOEHHOe AepeBo pparmeHTa
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B KaKom pparmeHTe nexuT
HanaAeHHOe MMHUMAJIbHOE pebpo? '




CoceaHune BepLUMHbI B OTBET
nocbinatot Reject (ToT e pparmeHT)
nnn Accept (gpyromn ¢pparmeHT F,
F.ypoBeHb >= paccmaTpuBaemoro)
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min edge = 2
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BepLwmnHbl Npoa0AKAOT UCKATb
MMWHMMabHOE pebpo, He BXoAALlee
B MOCTPOEHHOoe AepeBo pparmeHTa
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min edge = 2
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BepwnHbl BO pparmeHTe
OTNPaBNAT MHOOPMALMIO O ‘
MMWHMUMabHbIX pebpax BBEPX NO

AEPEBY

3

/]
1
/]
1
/]
/]
/]




OaHa 13 A4POBbIX BEPLUUH NMOCbINaeT
coobuweHmne Change core BHU3 No
AepeBy pparmeHTa K BepLlinHe ¢
MMUHUMaNbHbIM pebpom




Ecan Change core npuwno 8
BEPLIMHY C MMHMMAJIbHbIM pebpom - ‘
otTnpaBuTb Connect no aTomy pebpy
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B otBeT nonyyum Initiate +
Tenepb «cBA3ytoLlee» pebpo
nobasneHo B MIST




NMHPopmaumna NOCTENEHHO
paccbllaeTca BHM3 MO
nepesy dparmeHTa
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AcuvHXpoHHbIu anroputm GHS (R. Gallager, P.
Humblet, P. Spira, 1983)

« KonunyectBo coobweHunn — He bonee 5N
log,N+2M

* Bpema — 5N log,N
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Charm++

University of lllinois, ¢ 90x rogos, open-
source

Tekywas sepcusd: 7.0.0

C++, 0OBbEKTHO-OPUEHTUPOBAHHbIW, NOPT ANA
Python

[ mnobanbHas BUOANMOCTb OOBbEKTOB

YnpaBneHne noTokoM aCUHXPOHHbIX
coooLeHunmn

banaHcupoBka Harpysku, oubnunorteka
aBTOMaTU4eCKON arperaumm



Charm++: application’s view

Chare D
Chare B
Chare C[0] void entryMethod_2(MyMessage *msg) {
Chare CI2 delete msg;
Chare C[1] int myint = 4;
- float myFloat = 3.14f;
Chate A : A.entryMethod_3(mylnt, myFloat);
void entryMethod_1() {
doSomeWork();
MyMessage msg = new MyMessage(); Chare C[5]
B.entryMethod_2(msg); // returns immediately Chare C[3]
doMoreWork();
}
hare E
void entryMethod_3(int var1, float var2) { ...} Cilte

Chare C[4]
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Charm++: system view

Processor 0 Processor 1 Processor N-1
Chare D Chare C[0] Chare B Chare C[2]
Chare C[1] Chare C[5]
Chare A Chare C[3] Chare C[4] oo Chare E

Charm++ RTS/Converse Charm++ RTS/Converse

Scheduler |—|—|—|—|M855age Q‘;',e|”:e|

Charm++ RTS/Converse

Scheduler |—|—|—|—|M€55age fo,eﬁ

Scheduler | pisssageQueue

Machine Layer Machine Layer Machine Layer

Interconnect
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