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Vyuziti metody separace a simulacnich
metod v podminkach velkych
dispecerskych systémli

Y podminkach velkych firem podnikajicich v oblasti nakladni
prepravy pfedstavuje dispecerske Fizeni velice komplikovany
problém. V téchto systémech vyuzivaiji rizni ucastnici proce-
su nejraznéjsich ukazateld vykonnosti, jsou k dispozici jen
nedostatecna nebo nespolehliva data a rozsahlost problému
muize byt skute¢né sklicujici. Ackoli pfi feSeni téchto otazek
mohou pomoci metody matematického programovani vseo-
becné, konkrétnim feSenim mize byt metoda separace dil-
¢ich problému a simulace. Tyto koncepce Ize nejlépe ilustrovat
na pfipadovych studiich z praxe.

Dispecerské fizeni pfedstavuje slozitou problematiku
i v podminkach mensich provozu, ale zvlasté tvrdym ofiskem
je v rozsahlych provozech s kontinentalni pisobnosti. Usp&s-
ny dispe€er musi kazdy jednotlivy kol zvazit nejen z pohledu
prepravce, ale zaroven z pohledu pracovnik( spole¢nosti
a zakaznika. Kazdy z téchto ucastnikd uplatiiuje kritéria, jez
jsou dulezita pro néj samotného, ale celkové jsou c¢asto
ve vzajemném rozporu.

Zaroven plati, ze dispeCefi nemaji Casto k dispozici data,
ktera by podpofila jejich rozhodovani. Moznost odhadnout bu-
douci vytiZzeni vozidla &i soupravy je velmi omezena a objem
zasilek k prepravé se nepravidelné méni. To znamena,
ze i kdyz z hlediska metod feSeni maze byt problém dispe-
Cinku teoreticky vyfeSen optimalné, dispecCer neni schopen
dodat do systému pfislusna data o objemu pfepravy.

Ackoli pro definici problému velkych dispecerskych systé-
mU jsou pfinosna feseni z oblasti matematického programo-
vani, vzhledem ke slozitosti a rozsahlosti problém( mohou
pfinést méné uzitku, nez by se dalo oCekavat. Pfi malém po-
¢tu zjednodusuijicich predpokladi muze byt pomérné jedno-
duché formulovat feSeni pomoci metody linearniho nebo
padech je konkrétni vyfeSeni problému velice obtizné a ¢a-
sové naro¢né. V takové situaci muze byt vhodné rozdélit
problém na Iépe zvladatelné subproblémy anebo opustit ma-
tematické programovani jako takové a nahradit ho simulacni
platformou. V pfipadé separace problému musi byt subpro-
blémy pfi hledani celkového feSeni vzajemné& kombinovany.
Takové feSeni je pak Casto feSenim kompromisnim. Pokud
feSeni z oblasti matematického programovani vyzaduje pfili§
mnoho zjednodus$eni a odhadu, poskytuje velice uzite¢nou
platformu pro feSeni metoda simulace.

Uginnost t&chto metod Ize ukazat na pfipadovych studiich
popisujicich konkrétni americké dopravce plsobici v lodni

a kamionové prepravé: American Commercial Barge Lines (ACBL) z Indiany
a J. B. Hunt Transport, Inc. z Arkansasu. V obou pfipadech se pfes velikost
provozl a obrovskou riznorodost podminek podafilo diky metodam celogi-
selného programovani, separace problému a simulace definovat specifické
problémy a nalézt skutecné ucinna feseni, ktera se pozitivné odrazila
v kazdodenni praci obou spole¢nosti. Prokazalo se, ze matematické pro-
gramovani mize pomoci zefektivnit provoz i v pfipadé obsahlych problém
s velkym poctem hodnoticich kritérii.

Pracovni prostfedi obou firem a konkrétni metody feSeni budou podrob-
né popsany v pfednasce v Kaiserstejnském palaci 6. prosince 2007 v ramci
mezinarodni konference SpeedChain (viz informace v tomto Casopisu). [
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> Dispatching is a very difficult task in large-scale freight delivery systems. In
such systems, multiple performance criteria are often applied by the various
interested constituencies, data is often unavailable or unreliable, and the pro-
blem scale can be quite daunting. Although mathematical programming solu-
tion methods can be useful in such problems, problem partitioning and
simulation methods can be particularly solution strategies. These concepts
are perhaps best illustrated by the consideration of actual industrial cases.

Dispatching problems are challenging even in small problem settings, but
they are particularly daunting in large-scale settings of continental scale.
A successful dispatcher must consider the problem not only from the per-
spective of the carrier, but also from the perspective of company personnel
and the customer. Each of these constituencies has performance criteria
that are important to them, and they often conflict.

Similarly, dispatchers often do not have adequate data to support their
decisions. Visibility into the future workload is often very limited, and freight
availability is highly stochastic. Thus, even if it is possible to solve a dispa-
tching problem optimally from the perspective of solution methods, the dis-
patcher could not populate the solution engine with appropriate freight data.

Even though optimal-seeking mathematical programming solutions are use-
ful to define large-scale dispatching problems, the magnitude and complexity of
the problems can make these solutions less useful than anticipated.With a small
number of simplifying assumptions, it can be a relatively simple matter to for-
mulate a linear or integer programming solution for dispatching problems. Sol-
ving these problems, however, can at times be extremely difficult.In these cases,
it may be appropriate to partition the problem into manageable sub-problems or
to abandon mathematical programming solutions altogether for a simulation
platform.In the case of partitioning, the sub-problems must be combined to find
a total solution to the problem that is often sub-optimal.In these cases, and in
cases in which too many simplifying assumptions must be made in order to
make optimal seeking mathematical programming solutions feasible, simulati-
on also provides a very useful solution platform.

The efficacy of partitioned mathematical programming solutions and si-
mulation can be demonstrated using two dispatching case studies; one in
the inland barge industry, and one in the truckload trucking industry. In both
cases, it is possible to describe the problems mathematically and to utilize
mathematical programming for solution methodologies.Also in both cases,
mathematical programming solutions result in simplified formulations and
cannot be solved for aggregate dispatching problems of realistic scale. In
both case environments, simulation and partitioned mathematical program-
ming solutions are viable alternatives. |



