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Current Benchmarks

• TPC-C (OLTP) 

• TPC-H (DSS)

• TPC-E (OLTP)

• TPC-DS (DSS)

• TPCx-HS (Hadoop Sort)

• TPC-VMS (Run rules for virtualized runs)

• TPC – Energy (run rules for power/energy)

• TPC-BD (Big data benchmark on the way)



TPC-Queries

• Read and Update Queries in OLTP

• Read-only queries are more frequent in DSS

• Written in SQL (Structured Query 

Language)

• SQL - a non procedural language commonly 

used in relational databases



TPC-Queries

• Example DSS Query 



TPC Benchmark™ C (TPC-C) – an 

OLTP Benchmark 
A breadth of system components 

•mixture of read-only and update intensive transactions

• Contention on data access and update

•simultaneous multiple transaction types 

•   On-line and deferred transaction execution modes

• Multiple on-line terminal sessions

• Moderate system and application execution time

• Significant disk input/output

• Transaction integrity 

• Non-uniform distribution of data access through primary 

and secondary keys 

• Databases consisting of many tables with a wide variety of 

sizes, attributes, and relationships
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TPC Benchmark™ C (TPC-C) Metrics

Metric: Business Throughput

the number of orders processed per minute

transactions-per-minute-C (tpmC)

additional primary metric, expressed as watts-per-

tpmC



TPC-E
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The primary metrics for TPC-E are tpsE, $/tpsE and availability 

date. TPC-E measures transactions per second (tpsE). 
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TPC-E

Customers Brokers Market

READ-WRITE

•Market-Feed

•Trade-Order 

•Trade-Result

•Trade-Update

•Security-Detail

•Trade-Lookup

•Trade-Status

READ-ONLY

•Broker-Volume

•Customer-Position

•Market-Watch

Invoke the following transactions …

… against the following data

Customer Data Brokerage Data Market Data
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TPC-E has 33 tables. 





Database Tables

Customer Broker Market 

ACCOUNT_PERMISSION BROKER COMPANY SECTOR 

CUSTOMER CASH_TRANSACTION COMPANY_COMPETITOR SECURITY 

CUSTOMER_ACCOUNT CHARGE DAILY_MARKET  

CUSTOMER_TAXRATE COMMISSION_RATE EXCHANGE  

HOLDING SETTLEMENT FINANCIAL Dimension 

HOLDING_HISTORY TRADE INDUSTRY ADDRESS 

HOLDING_SUMMARY TRADE_HISTORY LAST_TRADE STATUS_TYPE 

WATCH_ITEM TRADE_REQUEST NEWS_ITEM TAXRATE 

WATCH_LIST TRADE_TYPE NEWS_XREF ZIP_CODE 

 



Database Scaling
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Legend: Fixed Tables Growing Tables Scaling Tables 
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Embedded  Benchmarks

• EEMBC Benchmarks

• BDTI Benchmarks

• MediaBench

• MiBench

• MorphMark

• MIDP Mark

• Android Benchmarks
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BDTI  Benchmarks

• FIR Filter

• IIR Filter

• FFT

• Dot Product

• Viterbi Decoder

…etc



MediaBench Benchmarks

• JPEG

• MPEG

• GSM

• G.721 Voice Compression

• Ghostscript

• ADPCM (Adaptive Differential Pulse Code 

Modulation)



MiBench Benchmarks

• 35 embedded programs similar to the EEMBC Programs

• First Presented in ACES Avaya at WWC 2001 (precursor to 
IISWC)

• Michigan – Prof. Todd Austin’s Group

• C Source

• Automotive

• Consumer

• Network

• Office

• Security

• Telecom



Morphmark

• Targets Java enabled mobile handsets

• Around 2002

• Tests 

– JVM on the handset

– Graphics on the handset

– Java I/O



Embedded Java  

• Software Layers in Embedded Java 

Environment

.











Coremark

• Generic Benchmark from EEMBC

• Targets the Processor Core

• Isolates CPU core from the rest of the 
processor

• Ignores memory and I/O effects

• Specifically targets the pipeline

• Single number score intended for quick 
comparison of different cores

• Influenced by Dhrystone’s simplicity





Calibration of Microprocessor 

Performance Models

Bryan Black

John P. Shen

IEEE Computer

May 1998



Sources of Error

 Modeling error – developer understands the 
modeling task but incorrectly codes the desired 
functionality

 Specification error – developer is 
misinformed about the correct functionality; so 
models the wrong functionality

 Abstraction error – Some features are 
abstracted to keep models simple/fast. The 
abstraction may be incorrect. Some feature 
may be unimplemented but has a significant 
impact when implemented.





Modeling Errors found using Infant model



Abstraction Errors found using Infant model



Validation by Inspection

 Single-step through small code sequences 

 Okay with trace-driven models

 Difficult with execution driven

 Incremental observation with incremental 
inputs (eg: LLL with 1000 and 2000 iterations)

 Sanity checks with an array of instrumentation 
counters

 Simple code sequences to exercise boundary 
conditions of all resources in the model



Validation Phases 

 Alpha tests – exercise instruction latency by 
executing each instruction one at a time

 Beta tests – check pipeline dependencies 
with an instruction type by executing 2 to 
100 instructions back to back

 Gamma tests – executes each instruction 
next to every other instruction type testing 
pipeline dependencies between instruction 
types



Validation Phases 

 Random test sequences – upto 100 
instructions exercise interactions among 
instructions and the different components of 
the microarchitecture

 ATPG – Automatic Test Pattern Generators 
as in digital IC testing

 Handwritten patterns – to test 
microarchitectural features for which tests 
are difficult to generate automatically



ATPG 

 Alpha, beta, gamma tests are generated by 
ATPG. ATPG extracts ISA information 
from the perf model and generates 
executable code sequences which fall into 
alpha, beta, gamma tests



Case Study – Power PC Model





I-count discrepancy








