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Background

 3D-NoC is emerging as a promising successor to the
traditional bus-interconnecting architecture in MPSoC designs

 The packet based 3D-NoC paradigm is highly scalable and
fundamentally decouples communication from computation

* In-order packet delivery is crucial for a majority of
applications, for instance, multimedia or cache coherence

protocols

« Packets arriving at the destination may cause the out-of-order

oroblem

« Calculation and reduction of worst-case reorder buffer size
has become a pivotal research topic.
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Preliminaries
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Worst-case Size Reduction of Reorder Buffer
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Worst-case Size Reduction of Reorder Buffer

Worst-case Reorder Buffer Size Analysis Based on Network Calculus

o= AR, (1) = By ()} + {R;, (t) — R5(s)}

ggari:rgence -+ {R,, (t) — Ry, (s)}
> = aj (Aty) + a3 (Atz) -+ - + a;, (Aty,)

= {r1(At1) + by + 11}

+{rs (Aty) + by + 1215}

oo A{r, (At,) + b, + T}

= {r1 (h(@m.Bm) — DY) + by + 171}
Step 1: Traffic splitting +{ra (h (Qtm, Brm) = DE™) + by +12T5 }

R {Tn (h (Gﬂu ﬁ'm) — D:EIG'L[-') + bn + TnTn]

bm o
={ri(T,, + — D) 4+ by + Ty}

Traffic
Splitting

Tag Flow'

Step 2: Equivalent service curve (ESC) and Ry,
delay bound calculation H{ra(Tom + ;m _ DI 4 by + 1T}

bm "
oo (T + R D"y + b, +r,T,}

Step 3: Calculation of worst-case reorder
buffer size

9 of 19



Worst-case Size Reduction of Reorder Buffer
.
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Worst-case Size Reduction of Reorder Buffer
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Experiment and Result
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Experiment and Result

Synthetic Pattern
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Experiment and Result

Synthetic Pattern:
Impact of injection rate with varying bustiness
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With the increasing injection rate or burstiness, the worst-case
reorder buffer size increases accordingly
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Experiment and Result
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Conlusion

B An analytical model for calculating the worst-case reorder
buffer size for multi-path minimal routing 3D-NoCs using
network calculus

e support arbitrary number of sub-flows

B A traffic splitting method, named RB-OLITS, for reducing
worst case reorder buffer size.

e an improvement of 5.9%-20.9% in most cases
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