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APPLICATIONS




Semiconductor Wafer Fab: p. R. Kumar




Call Center: First pirect (branchless retail banking)
Larreche et al., INSEAD ‘97 (see also Gans, Koole, Mandelbaum ‘93)




Biochemical Reaction Network
(Mincheva and Craciun, 2008)

Fig. 1. cell cyde and apoptosis network studied in [37], [38]. Thick
arrows denote mass transfer, and dotted arrows denote an influence
of a species on a reaction, without loss of mass for that species.




Biochemical Reaction Network

F. 1. Brandenburg, M. Forster, A. Pick, M. Raitner, and F. Schreiber
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Fig. 1. A cutting of the Bechringer Biochemical Pathways poster [16] showing the
complexity of the network




Biochemical Reaction Network

BioFath — Exploration and Visualization of Biochemical Pathwayvs
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Fig. 2. The diagram (a) shows a biochemical reaction. The connections between
engyimes and cther compounds are usually displayed by placing an engyme close to
the corresponding hyper-edge. Image (b)) shows the representation of this reaction
as directed bipartite graph




A Hierarchy of Models




Mathematical Tools




A SIMPLE EXAMPLE:

SINGLE STATION QUEUE




M/M/1 Queue

p <1
r.=p 1-p), 1=0,12,...
L=p/(1-p)=AW




GENERALIZATIONS







APPROXIMATE DYNAMIC MODELS

Most stochastic network models cannot be
analyzed exactly

Consider approximate models (valid under
some scaling limit, e.g., heavily loaded, many

sources, many servers, large networks)

Two main classes of approximate models:
—  Fluid models (functional law of large numbers)
— Diffusion models (functional central limit theorem)




M/M/1 Queue

(Simulation of Dynamics)
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M/M/1 Queue
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M/M/1 Queue

(Simulation of Dynamics)
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GI1/GI1/1 Queue (Dynamics)
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One-dimensional Reflecting Brownian Motion

Q (1) =X (1) +Y (t)
Y (t) =sup{—X"(s):0<s<t}

X~ = Brownian motion

Q(t)




