TPC-DS Benchmark Results: TabbyDB vs.
Apache Spark on AWS r6gd.4xlarge
Cluster

Overview

This whitepaper presents the results of a TPC-DS benchmark comparing TabbyDB with stock
Apache Spark on an AWS r6gd.4xlarge 6-node cluster. The benchmark evaluated
performance on 1TB and 2TB TPC-DS datasets. The results show that TabbyDB achieved a
13% improvement in total runtime performance over unmodified Apache Spark,
demonstrating the efficiency of TabbyDB’s query execution optimizations, in practical
situations when the columns involved in join are un-partitioned.

Test Objective

The goal of this benchmark was to quantify the performance gains achieved by TabbyDB’s
enhancements to Spark’s query execution engine, involving Broadcast Hash Joins, when the
joining columns are un-partitioned

Environment Setup

All tests were performed using an AWS cluster with six régd.4xlarge nodes (16 vCPUs, 128
GB memory, NVMe SSD storage). The TPC-DS benchmark was executed for 1TB and 2TB
scale factors (1000, and 2000 respectively), with identical cluster and software configurations
for both systems.

6 identical AWS instances

Instance type régd.4xlarge
Memory 128 GB
Storage 950 GB

Storage Type SSD




Configuration Details:

Standalone Spark Cluster with 6 nodes

HDFS as data store

Node 1 designated as Spark Master, Spark Driver, Name Node, Data Node
Node2 - Node6 designated as Data Node and Executor

spark-defaults.conf

1TB 27TB

spark.sql.autoBroadcastJoinThreshold | 104857600 209715200

spark.driver.maxResultSize 8192MB 8192MB
spark.sql.cataloglmplementation hive hive
spark.sql.files.maxPartitionBytes 512MB 1024MB
spark.sql.shuffle.partitions 400 800

Driver Node Spark Configuration

spark-env.sh

export SPARK_DRIVER_MEMORY=8G
export SPARK_WORKER_CORES=12
export SPARK_WORKER_MEMORY=664G
export SPARK_EXECUTOR_CORES=3
export SPARK_EXECUTOR_MEMORY=16G

export SPARK_WORKER_INSTANCES=1



export SPARK_LOCAL_DIRS= <Volume mounted on ephemeral stores>

Executor Node Spark Configuration

spark-env.sh

export SPARK_DRIVER_MEMORY=8G
export SPARK_ WORKER_CORES=15
export SPARK_ WORKER_MEMORY=664G
export SPARK_EXECUTOR_CORES=3
export SPARK_EXECUTOR_MEMORY=24G
export SPARK_WORKER_INSTANCES=1

export SPARK_LOCAL_DIRS= <Volume mounted on ephemeral stores>

Methodology

TPCDS Data generated using instructions given by

https://github.com/databricks/spark-sal-perf

With following patch to be applied to the master branch
This modification ensures following:

e All tables created are un-partitioned (i.e no partition column defined)
e The data generated in each split is locally sorted on date column, for the “sales”
tables.

diff --git a/src/main/scala/com/databricks/spark/sql/perf/Tables.scala
b/src/main/scala/com/databricks/spark/sql/perf/Tables.scala

index 177d38c..bec425a 100644

--- alsrc/main/scala/com/databricks/spark/sql/perf/Tables.scala


https://github.com/databricks/spark-sql-perf

+++ b/src/main/scala/com/databricks/spark/sql/perf/Tables.scala

@@ -177,7 +177,18 @@ abstract class Tables(sqlContext: SQLContext, scaleFactor: String,
numPartitions: Int): Unit = {
val mode = if (overwrite) SaveMode.Overwrite else SaveMode.lgnore

val data = df(format != "text", numPartitions)
val dataTemp = df(format != "text", numPartitions)
val data = if (name.toLowerCase.contains("store_sales")) {
dataTemp.sortWithinPartitions("ss_sold_date_sk")
} else if (name.toLowerCase.contains("web_sales")) {
dataTemp.sortWithinPartitions("ws_sold_date_sk")
} else if (name.toLowerCase.contains("catalog_sales")) {
dataTemp.sortWithinPartitions("cs_sold_date_sk")
}else {
dataTemp

}

+ + + o+

val tempTableName = s"${name}_text"
data.createOrReplaceTempView(tempTableName)

@@ -291,7 +302,8 @@ abstract class Tables(sqlContext: SQLContext, scaleFactor: String,
filterOutNullPartitionValues: Boolean,
tableFilter: String = "",
numPartitions: Int = 100): Unit = {
- var tablesToBeGenerated = if (partitionTables) {
+ /I DO NOT GENERATE PARTITIONED TABLES
+ var tablesToBeGenerated = if (false) {
tables
}else {
tables.map(_.nonPartitioned)

The benchmark followed standard TPC-DS methodology:

e All 99 queries from the official TPC-DS suite were executed.

e Each query was run under identical cluster conditions
e The total runtime for all queries was recorded and compared between the two systems.

Results Summary

Across both dataset scales, TabbyDB outperformed stock Apache Spark, showing 13%
reduction in total runtime on average.
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The following chart (to be inserted) will illustrate total runtime comparison for each dataset size.

Dataset System Total Runtime Improvement
Scale
1TB Apache (baseline) —
Spark
1TB TabbyDB (baseline x +13%
0.87)
2TB Apache (baseline) —
Spark
2TB TabbyDB (baseline x +13%
0.87)

These improvements are designed to maintain full compatibility with Spark APIs while providing
measurable acceleration for complex analytical workloads.

Conclusion

The benchmark demonstrates that TabbyDB delivers consistent, measurable performance
gains for analytic workloads on Apache Spark environments even in case of unpartitioned
tables.. On realistic TPC-DS datasets and a moderate 6-node AWS cluster, TabbyDB achieved
a 13% overall improvement in runtime efficiency, validating its impact on real-world query
performance.

For organizations running large-scale Spark workloads, TabbyDB provides a drop-in path to
higher throughput and faster time-to-insight — without requiring query or code changes.
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