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Literature dates back 100 years (eriang,

1909)]
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Fundamental Model:
Two-Sided Queue

Applications

Many Emerging Applications
[2000]



Literature Review

Many related models in the literature:

« Bipartite Matching Models [Adan, Weiss, 2012], [Caldeney et. Al. 2009], [Adan et. al.
2018],[Cadas et. al. 2019]

« Matching Models [Mairesse, Moyal, 2016], [Cadas et. al. 2020], [Moyal, Perry, 2017]
« Matching Queues [Gurvich, Ward, 2014]

« Assembleto Order Systems [Song, Zipkin, 2003],[Song, 1998], [Song et. al. 1999],[Song,
2002],[Song, Yao, 2002], [Plambeck, Ward, 2006], [Dogru et. al. 2010]

« Other Related Models [Andersonet. al.], [Akbarpour et. al. 2019]

« Two-Sided Queueswith few differences [Hu, Zhou, 2018], [Nguyen, Stolyar, 2018],
[Aveklouris et. al. 2021], [Ozkan, Ward, 2017], [Ozkan, 2020], [Blanchet, et. al. 2021]

[Nguyen, Stolyar, 2018], [Blanchet, et. al. 2021][Varma, et. al. 2020,2021]
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Heavy Traffic in Two-Sided Queues
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Heavy Traffic in Single Sided Queue Two Interpretations:
1. External Control Vanishes
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Illustrative Example
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Further Intuition

Probability Density Function (POF] Probability Density Function (PDF)
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General Case

Arrival Rates: Arrivals: Assumptions:
Aq) =21+ ¢° (%) € a® ~ General (A(q), ac(/l(q))) ¢°() and ¢°(-) are bounded

=i sy (e ~Gmerat(uo0°(0) ¢«x>_¢s<x>{:5§£;’;i§

Theorem 1 (er - 1 € (0,)):

€z - Gibbs(g,) where g;(x) = m@bs (f) Y (%)) Gibbs(g) = Ce— o 9(Ddt
21
% — Gibbs(g,) where g,(x) = ) 05 (¢°

m (¢° (c0sgn(z)) — ¢°(oosgn(2)))  Lis the so called ‘temperature’ of Gibbs(g,)
Thus, Gibbs(g,) = Laplace as | — 0 As [ > oo, the PDT of Gibbs(g,) vanishes everywhere except
' ' fgc P35 (t) — p(t) dt attains its minimum

(x) — ¢°(x))

Asl > 0,9,(x) >

C | t 3 — 0).
Theorem 2 (er - 0): onjecture 5 (er - o)

X
€z — Laplace €z - Uniform(®*) where ®* = arg minf ¢S (t) — p(t) dt
0




Proof Idea



Inverse Fourier Transform Method

Tightness Set Drift of e/?€Z to
Zero
Ensures existence of z., such that E[ejwez(k+1)] _ [E[ewaZ(k)] —0
€EZ > Zy

€—>0,T>os.t.et = (0,0)

Inverse Fourier
Transform jwE[e/9?=]| = E[e/“?* g(z,,)]
Let () be the PDF of z,,

IFT

f'(2ow) = f(20)9(20) JoFlf (zo)] = Flf (20) 9(20) ]

Derivative Theorem forIFT
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Single Server Queue
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