License Agreements for the UTDSP Benchmark Suite (Revision 2)

Preamble

The intent of this document is to state the conditions under which the UTDSP Benchmark Suite may be used, such that the licensor maintains some semblance of protection over the development of the package, while giving users the right to use and make reasonable modifications in a more or less customary fashion.

This document contains research and commercial license agreements for the University of Toronto Digital Signal Processing (UTDSP) Benchmark Suite.

Overview

The UTDSP Benchmark Suite was created in 1992 to evaluate the quality of code generated by a high-level language (such as C) compiler targeting a programmable digital signal processor (DSP). This evaluation was used to drive the development of specific compiler optimizations to improve the quality of the generated code and to modify the architecture of the target processor to simplify the compiler’s task.

At that time, DSP applications were written in the assembly language of the target processor, making it necessary for us to write the applications ourselves in C.

The benchmark suite is divided into two classes of programs: kernels and applications. DSP kernels are simply small code fragments that represent important calculations in DSP applications. Examples of DSP kernels are: filters of various kinds, fast Fourier transform, matrix multiply, etc. DSP applications, on the other hand, are entire programs that would be executed on a DSP in a commercial product. Examples of DSP applications are: linear predictive coding, image compression, an implementation of the G.721 modem protocol, etc.

For each kernel and application, the suite provides several versions written in different coding styles. All versions for a particular kernel or application provide the same functionality. The coding styles vary in the use of pointer or array notation and software pipelining. The purpose of having several versions is to evaluate the ability of a compiler to generate comparable code for all versions. For example, code generated for the array-based version of a benchmark should execute as fast as code generated for the pointer-based version.

Because the primary emphasis of our work is on the evaluation of compiler optimizations and architectural features and not on the robustness of our benchmark suite, the program code is not high-quality. We do not support the code in the benchmark suite, but we will attempt to include in future distributions any bug fixes that are brought to our attention.

Definitions

1. “Suite” or “UTDSP Benchmark Suite” refers to the collection of files distributed by the licensor and derivatives of that collection of files created through textual modification.

2. “licensor” refers to the authorized distributors of the Suite—Corinna Lee and Paul Chow.

3. “licensee” or “you” refers to the person or organization licensing the Suite.

License Agreements

Depending on the intended end use of the Suite, the following licensing arrangements are possible:

1. Research License Agreement: The Suite is made available free of charge for academic, research and evaluation purposes only. Commercial users may use the Suite for evaluation or trial purposes, for a period not exceeding 90 (ninety) days. Licensees must abide with the attached Research License Agreement.

Page 1 of 5

2. Commercial License Agreement: A license fee of $1,000 (Canadian) or $750 (U.S.) is charged for commercial use of the Suite. Commercial use refers to use of the Suite in the evaluation of compilers which will ultimately be sold or to work carried out under a consulting or contractual agreement. Licensees must abide with the attached Commercial License Agreement by completing and returning the signed Agreement along with a cheque for $1,000 (Canadian) or $750 (U.S.).

Contact Information

The following people can provide additional information about the UTDSP Benchmark Suite:

contact person email address Corinna G. Lee corinna@eecg.toronto.edu (fax number: 416-971-2326) Paul Chow pc@eecg.toronto.edu Mark G. Stoodley stoodla@eecg.toronto.edu

Inquiries via mail may be directed to:

UTDSP Benchmark Suite, c/o Corinna G. Lee Department of Electrical and Computer Engineering University of Toronto 10 King’s College Road Toronto, Ontario, Canada M5S 3G4

Page 2 of 5

Research License Agreement

The University of Toronto Digital Signal Processing Benchmark Suite, hereafter referred to as “the UTDSP Benchmark Suite” or “the Suite”, is distributed by Corinna Lee and Paul Chow (licensor) for the evaluation of DSP program performance. This distribution is free of charge if the intended use is noncommercial (i.e., for academic, research or evaluation purposes) and is subject to the conditions set forth below. By having a copy of any part of the distribution present on any of its systems, licensee has fully agreed to these conditions.

1. Grant of Restricted License: licensor hereby grants to licensee a non-exclusive, non-transferable license to use the UofT Benchmark Suite, subject to the following conditions:

(a) Use of the Suite, or any part thereof, or any software derived in whole or part therefrom, is restricted to use by licensee only and may not include the commercial use of the Suite.

(b) The Suite can only be acquired from the University of Toronto. If a third party asks for the distribution, their request is to be forwarded to licensor.

(c) Copies of the distribution package can only be made for backup or archival purposes. In making any backup or archive of the package, no copyright or confidential notices may be removed.

(d) No part of the distribution package may be sold or included in any product without prior written approval of licensor.

2. Ownership: Title, ownership rights and intellectual property rights in the Suite shall remain with licensor.

3. Modifications and Bug Fixes: licensee may apply bug fixes, portability fixes and other modifications provided by licensor. The Suite modified in such a way shall still be considered bound by this agreement. licensee may modify its copy of the Suite in any way, provided a prominent notice is inserted in each changed file stating how and when the file was changed and that one or both of the following steps are taken:

(a) inform and allow licensor to include the modifications as part of the Suite; and/or (b) use the modified suite only within licensee’s corporation or organization.

4. Proper Credit and Recognition: The use of the UTDSP Benchmark Suite must be properly acknowledged in any documentation or publications of the research involving the package by including the statement: “This research made use of the University of Toronto DSP (UTDSP) Benchmark Suite.”

5. Limitation of Liability, Warranty Disclaimer, Indemnification: licensor provides the UTDSP Benchmark Suite for research purposes and under no circumstances will be held liable for any use of the package for any purpose.

(a) The UTDSP Benchmark Suite is provided as-is. The validity and correctness of the programs and input data sets are not guaranteed. The Suite shall be licensed to licensee without any warranties whatsoever, whether express, implied or statutory, including without limitation any warranties of merchantability or fitness for a particular purpose.

(b) licensor will attempt to include in the package any bug fixes that are brought to our attention, but licensor makes no promises in this regard. If such updates occur, licensor makes no guarantee that they will be generally announced.

Page 3 of 5

Commercial License Agreement

The University of Toronto Digital Signal Processing Benchmark Suite, hereafter referred to as “the UTDSP Benchmark Suite” or “the Suite”, is distributed by Corinna Lee and Paul Chow (licensor) for the evaluation of DSP program performance. The commercial use of this distribution is subject to the conditions set forth below. The agreement is in effect when licensor has received the license fee and a signed copy of the agreement. Once the payment has been processed, the original signed copy of the agreement will be returned to licensee.

1. Grant of Restricted License: licensor hereby grants to licensee a non-exclusive, non-transferable license to use the UofT Benchmark Suite, subject to the following conditions:

(a) Use of the Suite, or any part thereof, or any software derived in whole or part therefrom, is restricted to use by licensee only.

(b) Commercial use is defined as:

i. Procurement or completion of professional consulting or contracting work. ii. The use of the Suite to evaluate the quality of code generated by development or commercial compilers that are or will utimately be sold for financial gain by the licensee or his/her employing or contracting organization.

(c) Other commercial uses are not granted without prior written agreement of the licensor. (d) The Suite can only be acquired from the University of Toronto. If a third party asks for the distribution, their request is to be forwarded to licensor.

(e) Copies of the distribution package can only be made for backup or archival purposes. In making any backup or archive of the package, no copyright or confidential notices may be removed.

(f) No part of the distribution package may be sold or included in any product without prior written approval of licensor.

2. Ownership: Title, ownership rights and intellectual property rights in the Suite shall remain with licensor.

3. Modifications and Bug Fixes: licensee may apply bug fixes, portability fixes and other modifications provided by licensor. The Suite modified in such a way shall still be considered bound by this agreement. licensee may modify its copy of the Suite in any way, provided a prominent notice is inserted in each changed file stating how and when the file was changed and that one or both of the following steps are taken:

(a) inform and allow licensor to include the modifications as part of the Suite; and/or (b) use the modified suite only within licensee’s corporation or organization.

4. Limitation of Liability, Warranty Disclaimer, Indemnification: licensor provides the UTDSP Benchmark Suite for research purposes and under no circumstances will be held liable for any use of the package for any purpose.

(a) The UTDSP Benchmark Suite is provided as-is. The validity and correctness of the programs and input data sets are not guaranteed. The Suite shall be licensed to licensee without any warranties whatsoever, whether express, implied or statutory, including without limitation any warranties of merchantability or fitness for a particular purpose.

(b) licensor will attempt to include in the package any bug fixes that are brought to our attention, but licensor makes no promises in this regard. If such updates occur, licensor makes no guarantee that they will be generally announced.

5. License Fee: The license fee is $1,000 Cdn ($750 US). Cheques should be made out to the “University of Toronto—Dept. of Electrical and Computer Engineering” and be sent to licensor at the address below.

Page 4 of 5

6. Representations and Warranties: licensee warrants and represents that it has read and agrees to the above stated terms and conditions and that the person signing this Licensing Agreement is an authorized signatory of licensee. licensor Signature:

Name: Corinna G. Lee Title: Assistant Professor Address: Department of Electrical & Computer Engineering University of Toronto 10 King’s College Road Toronto, Ontario, Canada M5S 3G4 Date:

licensee (please print or type) Signature: Name (print or type): Title:

Organization: Address:

Date:

Page 5 of 5