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ABSTRACT

ARTICLE INFO

A flexible job shop scheduling problem (FJSP) is a widely studied NP-hard
combinatorial problem. Its goal is to optimise the production plans for simul-
taneously produced parts, where each part production consists of executing
various operations. Each operation can be executed on several, or even all,
available machines. A distinctive subproblem of FJSP is the identification of
feasible solutions. A feasible solution is an allocation plan (i.e. assignment of a
machine to a particular operation of a part to be produced) yielding an execu-
tion schedule satisfying the given resource constraints. FJSP is applied
primarily in manufacturing systems, but it can be used to optimise Internet
traffic, cloud computing, and other resource scheduling problems as well. So
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far, the exact methods for solving FJSP have not been considered attractive, (Brezocnik, Z.)

since they seemed incapable of coping with real-size problems. This paper
proposes a novel exact approach to solving FJSP which can find and count out
all schedules of relatively large systems. The approach is successful due to the
power of a special data structure called zero-suppressed binary decision
diagrams to represent and manipulate the set of all feasible solutions effi-
ciently. All the algorithms are implemented and tested by using our free Bina-
ry Decision Diagram package called Biddy.
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POVZETEK

PODATKI O CLANKU

Problem prilagodljivega terminiranja proizvodnje po narocilu (FJSP) je Siroko
proucevan racunsko zahteven kombinatorni problem. Cilj je optimizirati proi-
zvodni nacrt za socasno izdelavo izdelkov, pri ¢emer se posamezen izdelek
izdela z izvedbo razli¢nih operacij. Vsaka operacija se lahko izvede na vec ali
celo na vseh razpolozljivih strojih. Poseben podproblem FJSP je opredelitev
primernih resitev. Primerna resitev je nacrt razporeditve (npr. izbira stroja za
izvedbo doloCene operacije na nekem izdelku v izdelavi), ki dolo¢a urnik izve-
dbe, skladen z omejitvami razpolozljivih virov. FJSP se v glavnem uporablja v
proizvodnih sistemih, vendar se lahko uporablja tudi za optimizacijo internet-
nega prometa, racunanje v oblaku in reSevanje drugih problemov povezanih z
razporejanjem virov. Natan¢ne metode za reSevanje FJSP do sedaj niso bile
zanimive, saj so bile razumljene kot nezmozZne spoprijeti se s problemi realnih
razseznosti. Prispevek predlaga nov, natanen pristop za reSevanje FJSP, ki
lahko najde in izpostavi vse razporede relativno velikih sistemov. Pristop je
ucinkovit zaradi sposobnosti posebne podatkovne strukture, imenovane
binarni odloc¢itveni grafi s potlaCenimi niclami, ki u¢inkovito predstavlja in
upravlja vse primerne resitve. Vsi algoritmi so izvedeni in testirani z uporabo
nase prosto dostopne programske opreme za binarne odlocitvene grafe, ime-
novane Biddy.
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Kljucne besede:

Nacrtovanje procesa;

Natancna optimizacija;
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vodnje po narocilu;
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nih s kombinacijami pozitivnih
literalov;
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