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Introduction

This report presents the runtime, speedup, and efficiency analysis of the Layout Verification Reporter (LVR) tool on a
100M polygon design. The distributed computing (DC) setup used 4 nodes with 16 cores each. The analysis highlights
both performance scaling and anomalies observed across the cluster.

Node Architecture Details

The EC2 nodes used for this experiment are based on Intel Xeon Platinum 8259CL processors. The system characteristics
are as follows:

Architecture: x86_64

CPU op-mode(s): 32-bit, 64-bit

Address sizes: 46 bits physical, 48 bits virtual

Byte Order: Little Endian

CPU(s): 16

On-line CPU(s) list: 0-15

Vendor ID: Genuinelntel

Model name: Intel(R) Xeon(R) Platinum 8259CL CPU @ 2.50GHz
CPU family: 6

Model: 85

Thread(s) per core: 2

Core(s) per socket: 8

Socket(s): 1

Stepping: 7

BogoMIPS: 4999.99

Caches (total): Lid: 256 KiB, L1i: 256 KiB, L2: 8 MiB, L3: 35.8 MiB
NUMA node(s): 1 (CPUs 0-15)

Hypervisor: KVM, Virtualization: full

Runtime Analysis

Figure [T] shows the runtime versus cores for all four nodes. Three nodes demonstrate strong scaling behavior, while one
node exhibits anomalously poor scaling, suggesting an infrastructure issue.

Runtime vs Cores (100M Polygons, 4 Nodes, 16 cores each)
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Figure 1. Runtime vs. Cores for 100M polygons across 4 nodes.



Speedup Analysis
Figure [2] illustrates the speedup relative to the single-core run. The three good nodes achieve near-linear scaling up to 16
cores, with approximately 14x speedup. The outlier node saturates early.

Speedup vs Cores (100M Polygons, 4 Nodes)
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Figure 2: Speedup vs. Cores relative to single-core baseline.

Efficiency Analysis
Figure presents parallel efficiency (speedup/cores). The three good nodes maintain high efficiency, while the problematic
node shows poor utilization.

Analysis Summary

The performance results clearly indicate the robustness of the LVR tool on distributed computing setups. For three
of the nodes, runtimes were highly consistent, finishing the 100M polygon workload in approximately 52-55 seconds
across 4 to 16 cores. This represents an effective throughput of nearly 1.9 million polygons per second at the cluster
level, and about 30k polygons per second per core. The one problematic node plateaued at about 8 minutes 46 seconds
after 4 cores, highlighting an infrastructure issue rather than a limitation of LVR. Such deviations are not uncommon in
cloud environments where noisy neighbors, CPU throttling, or instance-level issues may appear. The scaling trend across
the good nodes shows strong linearity up to 4 cores per node, after which runtimes flatten slightly due to either 1/0
bottlenecks, cache saturation, or serialization effects. From a Tier-1 perspective, the results demonstrate that the LVR
tool can handle very large designs efficiently, delivering consistent wall times well under a minute for 100M polygons in
distributed mode, which is highly competitive against industry standards.

Summary Excluding the Bad Node

When removing the outlier node, the analysis demonstrates nearly ideal scaling behavior. All three good nodes show
consistent runtimes around 52-53 seconds regardless of whether 4, 9, or 16 cores were used, suggesting that bottlenecks
lie outside compute cores. This uniformity is a strong indicator of stability and predictability in LVR's runtime. From a
client’s viewpoint, the observed wall time of about 55 seconds to complete a 100M polygon verification across 64 cores (4
nodes) is a highly marketable result. The strong throughput, scalability, and repeatability, combined with resilience in
distributed mode, confirm that the LVR system delivers Tier-1-worthy performance.

Wall Time Analysis

The wall-clock results are compelling: the best wall time recorded was 52 seconds per node tile, with a median of 53
seconds across multiple runs. The end-to-end wall time was approximately 55 seconds, dominated by the slowest of the
good nodes. This performance translates into throughput of roughly 1.9 million polygons per second across the cluster,



Efficiency vs Cores (100M Polygons, 4 Nodes)
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Figure 3: Parallel efficiency vs. Cores.

demonstrating the ability of LVR to meet high-performance verification needs. From a broader perspective, these numbers
highlight that LVR can complete 100M polygon checks in about one minute, which positions it as a competitive solution
for Tier-1 semiconductor companies evaluating new verification engines.
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