Comum_interval — Time betwecn Contimiaiib it =m=es

Terminarion — Tags erminafion messages

Tuken —= Tags token message

Urexamined _Subprobiem — Tags message containing unexamined subproblem

Functions:
Current_Time() — Wall clock time
Delete_Mini ) — Delete subproblem with least lower hound from priority queue
First_Element{) — Rewurns first element from priority quene without deleting it
Initialize(] — Set priority queve size 10 0
Insertil — Insert suhproblem into prionty queus
Is_Empty() — Returns true if priority queus is empty
Lower_Bound(y — Relurns lower bound associated with unexplored subproblem

Variables:
color — Process eolor (for lermination detection}
slobal_e — Cost of globally best solution found so far
i — Process rank
freivia! — Initial problem
Jast_cemm — Time of Tast commusication
focal o — Cost of best solution found so far by this process
toced_s — Best solution found so far by this process
misg _connt — Messages sent minus messages received
g — Priorily queue
skent — Token passed around ring for termination detection
1 — State space tree node
v — New node with additional constraint

Paraliel Best-First Branch and Bound (minimization}:
Initialize (g
it i = 0 then
Insert (g, il )
token,c w— o0
foken.color — WHITE
tokert. count a1
Send foken [0 SUCCESSON PIOCESS
endif
lpcal_c +— 00
hest _saln — o0
last_comm <~ Current_Time(}
sy _courni < 1)
codor +— WHITE
repeat
if Ts_Emptyly) or (Curvent_Timed j—lasr_com > Comm _nferval ) then
BandB_Communication( }
fast_comm < Current_Timed)
else if not Is_Empty(g) then
u — Delete_Mindgh
if Lower_Bound(u} < best_¢ then
valpr +— BLACK
if o is a solution then
if Lower_Boundiu) < global_c then
local 5 +—u
local_o¢ +— Lower_Boundiiocal_s)
endif



else
for ¢ «— 1 to Possible _Constraints(e ) do
Add constraint ¢ to «, creating v
if Lower_Bound(v) < global _c then
Insert(g. v)
endif
endior
endif
endif
endif
forever

Band BCommunication( ):
if there is a pending message with a Feemination tag then Halt endif
if there is a pending message with a Toker tag then
Receive message conlaining token
if focal o < mken.c then
ket +— local o
roken.s = focal _s
endif
if token.c = Lower _BoundiFirst_Elementig)) then Ininalizeig ) endif
plobal_c +— woken.c
if id = 0 then
if {eolor = WHITE) and {teken. codor = WHITE) and
(token,connt 4 msg_count = (1) then
Send messages with a Termiination tag to all other processes
Halt
else
ke color «— WHITE
roken, cows — 1
endif
else
if ealor = BLACK then roken.color <+ BLACK
Loken, COUNT — fORER.CONNE + SR CONRT
endif
Send ioken to successor
color == WHITE
endif
while there are pending messages with tag Unexamined _Subprobles do
Receive message with unexamined subproblem
Mg cennd <= gy count — 1
color <= BLACK
if Lower_Bound(z) = global o then Insert g, w)
endwhile
if there is more than one unexamined subproblem in ¢ then
Send unexamined subproblem e another process
WEE _count +— msg_count + 1
color — BLACK
endif
return



