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Single server queue:

Moment Bounds
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q(k): Number of customers in system at the
beginning of time slot k

a(k): Arrivals in time slot k (i.i.d. process)

s(k): Potential service in time slot k (i.i.d.
process)

u(k): Unused service in time slot k

Single server queue:
MGF

Theorem: The scaled queue length eg converges in distribution to
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= q(k) + a(k) — s(k) + u(k)
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limit is when € — 0

Heavy traffic: Let € = E[s(1)] —

Ela(1)]. The Heavy Traffic
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Test function:
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MGF method [1]: Use Moment Generating Function to prove
tightness
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Load balancing problem
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a(k) > q, (k)
N — O

Gn (k)

Fori € {1, ...,n}, let:
q; (k): Number of customers in system i
at the beginning of time slot k

a;(k): Arrivals to system i in time slot k
s;(k): Potential service in system i in time slot k

u; (k): Unused service in system i in time slot k

a(k): Arrivals to the system in time
slot k

q(t) = (q1(), ..., gu(®))
s(t) = (511, ., 5p (1))
u(t) = (u1 (t), ..., un(t))

The heavy-traffic limit is when € — 0

State space collapse: In HT limit, the n-
dimensional g collapses to a line. Then,

Elllq.ll"] < N;

Heavy traffic: Let € = Y E[s;(1)] — E[a(1)].
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Theorem: The scaled vector of queue lengths eq = X1, where X
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ldea of our proof:

Test function:
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