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ABSTRACT:

In this report, EMF documents its findings of developer usage of embedded processors enabling
developers using ARM architectures to understand what similar developers are experiencing and to be
able to compare ARM-based design outcomes with other processor families.

It is estimated that there are over 70,000 embedded developers designing with ARM architecture. The
purpose of this report is twofold: To present the design experiences of ARM developers and to present
comprehensive comparative data from which the readers can easily examine how ARM developments
compare with developers using Freescale, Intel, AMD, Microchip and TI.

In the first section of this report, for the five most used ARM architectures we present design outcome
measures including number of developers per project; time from design start to product shipment, percent
of designs cancelled, percent of designs completed ahead of or behind schedule, the percent of final
designs that are within 20% of pre-design expectation (for Performance, Systems Functionality, Features
& Schedule), and the issues developers report as being of most concern In their embedded
developments.

In the 2™ section of the report (Appendix), EMF presents the entire 2009 EMF Embedded Developer
Survey results (101 Tables) cross tabbed by architecture (8-bit, 16-bit, 32-bit, 64-bit, 128-bit, DSP,
FPGA, Dual Core, Multicore, Multithread) and processor family (ARM Freescale, Intel, AMD, Microchip
and TI.

The five most used ARM architectures are: ARM7TDMI, ARM920T, ARM922T, ARM926EJ-S, and
ARM11MPCore.

COMPARATIVE DATA PRESENTED FOR THESE FIVE ARCHITECTURES AND INDUSTRY
AVERAGES:

Most significant issues impacting users embedded software development
Number of software developers per project

Number of new and modified source lines of code

Total number of source lines of code

Types of sensors and devices used by prime contractors

Months from design start to product shipment

Percent of designs cancelled — and number of months run before cancellation
Percent of designs completed ahead of schedule

Percent of designs completed behind schedule — and number of months behind
Percent of designs outsourced

Comparing final design results to pre-design expectations

Percent of final designs that are within 30% of pre-design expectations for Performance, Systems
Functionality, and Features & Schedule

e Options if final designs are not within acceptable ranges

e Percent of total development costs spent on testing

e Percent of total development time spent on unit testing

© 2009 American Technology International 2 Design Outcomes of ARM Developers



Embedded Market Forecasters 2009 Trends in Tools, Projects and Technology in the Digital Processing World--May/2009

Appendix

A. ABOUT YOUR CURRENT PROJECT

Table 1 Al. Type of engineer or engineering manager

Table 2 A2. Number of employees at local facility

Table 3 A3a. Number of SOFTWARE developers on current design team

Table 4 A3b. Number of HARDWARE developers on current design team

Table 5 Ada. Phase of development for current embedded project

Table 6 A4b. Number new and modified source lines for current embedded project
Table 7 Adc. Number of source lines of code written for current embedded project
Table 8 Ad4d. Percentage of current HARDWARE DESIGN that is legacy code
Table 9 Ade. Maturity of the most important technology elements of current design
Table 10 Ab5a. Number of end units expected to ship over the life of the product
Table 11 A5Db. Expected price per unit to the end user

Table 12 A6a. Primary application for current embedded design

Table 13 A6b. Three primary applications for ALL embedded designs

Table 14 Aé6c. Product development programs/applications worked on by government contractors
Table 15 A6d. Sensors/devices involved in embedded designs by government contractors
Table 16 A7. Number of months from design start to shipment date

Table 17 A8a. Number of "new to the world" embedded projects started

Table 18 A8b. Number of "new to COMPANY" embedded projects started

Table 19 A8c. Number of upgrades to existing embedded projects started

Table 20 A9. Percentage of all projects cancelled after development has begun

Table 21 A10. Number of months project runs before cancellation

Table 22 Alla. Percentage of embedded projects that finish ahead of schedule

Table 23 A11b. Percentage of embedded projects that finish behind schedule

Table 24 Allc. Average number of months finished late

Table 25 A11d. Percentage of embedded projects outsourced

Table 26 Al2a. Accuracy of pre-design expectations on performance

Table 27 A12b. Accuracy of pre-design expectations on systems functionality

Table 28 A12c. Accuracy of pre-design expectations on features and schedule

Table 29 A13. Options when pre-design expectations are outside acceptable ranges
Table 30 Al4a. Type of testing currently performed

Table 31 A14b. Percentage of total development cost spent on testing

Table 32 Al4c. Percentage of total development time used for unit testing

Table 33 A14d. Percentage of total development time used for systems integrity testing

B. ABOUT VENDORS AND PRODUCTS

RTOS Vendors

Table 34 Bla. RTOS vendors/products familiar with

Table 35 B1b. RTOS vendors/products used in the last 12 months

Table 36 Blc. RTOS vendors/products plan to use in the next 12 months
Table 37 B2. Criteria most important in selecting next target OS
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Host Operating Systems

Table 38 B3a. Host operating platforms currently used

Table 39 B3b. Host operating platforms plan to use in the next 24 months

IDE Vendors

Table 40 B4a. Integrated Development Environments (IDE) vendors familiar with
Table 41 B4b. Integrated Development Environments (IDE) vendors used
Communication Middleware Vendors

Table 42 B5a. Communication Middleware vendors familiar with

Table 43 B5b. Communication Middleware vendors used

Table 44 B6. Communications Middleware used or plan to use

Design & Modeling Tools Vendors

Table 45 B7a. Design and Modeling Tools vendors familiar with

Table 46 B7b. Design and Modeling Tools vendors used

Table 47 B8. Reason Design and Modeling tools are used

Testing Tools

Table 48 BYa. Testing Tools familiar with

Table 49 B9b. Testing Tools used

Table 50 B10. Using static analysis

SOA Architectures

Table 51 B1la. Currently implement Service Oriented Architectures (SOA)
Table 52 B11b. Plan to implement Service Oriented Architectures (SOA)
Project, Requirements & SCM Tools

Table 53 B12. Project & management practices used

Table 54 B13a. Requirements Managment tools familiar with

Table 55 B13b. Requirements Managment tools used or planning to use

Table 56 B14a. Software Configuration Management (SCM) tools familiar with
Table 57 B14b. Software Configuration Management (SCM) tools used or planning to use
Standards, Interconnect Technologies, Methodologies, Issues, OOP
Table 58 B15. Standards organizations participate in or track

Table 59 B16. Bus and board standards currently used

Table 60 B17. Interconnect technologies plan to use

Table 61 B18. Primary software design and development methodology

Table 62 B19. Software methodologies design approach used or planning to use
Table 63 B20. Significant issues impacting embedded software development
Table 64 B21. Object oriented programming features most important
Development Processes and Best Practices

Table 65 B22a. Development processes currently used

Table 66 B22b. Development processes considered to be a Best Practice

Table 67 B22c. DO-178B standard level developed for

Table 68 B22d. EN 50128 Safety Integrity Level developed for

Table 69 B22e. IEC 61508 Safety Integrity Level developed for

Table 70 B23a. Certify software code developed

Table 71 B23b. Percentage of total development cost for code certification
Table 72 B24. Plan to use Open GL in future development efforts
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C. ABOUT CHIPS USED & PLANNED FOR USE
8-bit to 64-bit Microprocessors

Table 73 C1. Microprocessor chip architectures currently used

Table 74 C2. 8-bit processors used in embedded designs

Table 75 C3. 16-bit processors used in embedded designs

Table 76 C4a. 32-bit processors used in embedded designs

Table 77 C4b. 32-bit processors will you use in next generation design
Table 78 C5. 64-bit processors used in embedded designs

DSP & FPGA/CPLD Chips

Table 79 C6. DSP chips used in embedded designs

Table 80 C7a. FPGA/CPLD vendors are you... Familiar with

Table 81 C7b. FPGA/CPLD vendors are you... Currently using

Table 82 C7c. FPGA/CPLD vendors are you... Have shipped a product with
ARM Processors

Table 83 C8a. ARM architectures used in embedded designs

Table 84 C8b. ARM vendors used in embedded designs

Table 85 C9. Most typical reasons for changing processor or architecture vendor

D. EMBEDDED TOOLS & TECHNOLOGIES USED, AND BUDGETS

Table 86 D1. Technologies used in embedded designs as driver interfaces
Table 87 D2. Wireless technologies have designed with or plan to design with
Tools Budgets

Table 88 D3a. PERSONAL budget for development tools

Table 89 D3b. Organization's annual budget for development tools
Languages

Table 90 D4a. Programming languages... Currently use for embedded systems
Table 91 D4b. Programming languages... Plan to use in the next 12 months
Table 92 D4c. Java technologies relevant to needs

Table 93 D5. Use Eclipse

Development Tools

Table 94 Dé6a. Development tools... Currently have and use in your embedded designs
Table 95 D6b. Development tools... Plan to use in next 12 months

Table 96 Dé6c. Development tools... Purchased but NOT used

Table 97 D7a. Tools used to define your embedded project requirements
Table 98 D7b. Systems Engineering tools currently used

Linux & Open Source

Table 99 D8a. Have used an embedded Linux target OS

Table 100 D8b. Have shipped a product based on an embedded Linux target OS
Table 101 D9. Have shipped a product based on Open Source software
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Table 1

Embedded Market Forecasters 2009 Trends in Tools, Projects and Technology in the Digital Processing World

Al. Are you primarily a hardware, software, firmware, systems engineer, or an engineering manager?

CHIP ARCHITECTURE CURRENTLY USED VENDORS CURRENTLY USED
TOTAL  8-BIT 16-BIT 32-BIT 64-BIT 128BIT DSP  FPGA D-CORE M-CORE M-THRD FScale Intel AMD  M"chip ARM TI

Base: All respondents 471 178 176 334 152 29 169 187 59 41 51 127 174 77 74 85 121

No Answer 17 3 2 5 4 1 2 1 - 2 - 1 3 1 - 2 1

Base: Total answering 454 175 174 329 148 28 167 186 59 39 51 126 171 76 74 83 120

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Hardware developer/engineer 42 21 18 30 11 3 18 27 6 6 8 12 12 7 8 11 15

9.3 12.0 10.3 9.1 7.4 10.7 10.8 14.5 10.2 15.4 15.7 9.5 7.0 9.2 10.8 13.3 12.5

Software developer/engineer 184 48 50 132 57 10 49 57 23 12 23 39 72 28 21 27 36

40.5 27.4 28.7 40.1 38.5 35.7 29.3 30.6 39.0 30.8 45.1 31.0 42.1 36.8 28.4 32.5 30.0

Systems developer/engineer 71 34 35 48 25 7 35 31 12 5 5 21 30 15 12 10 25

15.6 19.4 20.1 14.6 16.9 25.0 21.0 16.7 20.3 12.8 9.8 16.7 17.5 19.7 16.2 12.0 20.8

Systems Architect 37 20 18 33 18 3 12 18 7 10 8 14 21 11 7 9 6

8.1 11.4 10.3 10.0 12.2 10.7 7.2 9.7 11.9 25.6 15.7 11.1 12.3 14.5 9.5 10.8 5.0

Firmware developer/engineer 27 13 21 25 7 2 17 19 2 2 2 13 7 4 9 8 10

5.9 7.4 12.1 7.6 4.7 7.1 10.2 10.2 3.4 5.1 3.9 10.3 4.1 5.3 12.2 9.6 8.3

Any managers (Net) 92 39 32 61 30 3 36 34 9 4 5 27 29 11 17 18 28

20.3 22.3 18.4 18.5 20.3 10.7 21.6 18.3 15.3 10.3 9.8 21.4 17.0 14.5 23.0 21.7 23.3

Software engineering manager 18 8 6 11 7 - 10 5 1 - 1 7 5 4 3 3 6

4.0 4.6 3.4 3.3 4.7 6.0 2.7 1.7 2.0 5.6 2.9 5.3 4.1 3.6 5.0

Software development manager 41 10 9 21 10 2 7 7 5 1 2 5 13 3 4 5 3

9.0 5.7 5.2 6.4 6.8 7.1 4.2 3.8 8.5 2.6 3.9 4.0 7.6 3.9 5.4 6.0 2.5

Hardware development/ 33 21 17 29 13 1 19 22 3 3 2 15 11 4 10 10 19

engineering manager 7.3 12.0 9.8 8.8 8.8 3.6 11.4 11.8 5.1 7.7 3.9 11.9 6.4 5.3 13.5 12.0 15.8

Other (specify) 1 - - - - - - - - - - - - - - - -
0.2
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About EMF: www.embeddedforecast.com

EMF is the premier market intelligence and advisory firm in the embedded technology
industry. Embedded technology refers to the ubiquitous class of products which use some
type of processor as a controller. These products include guided missiles, radars, and
avionics as well as robots, automobiles, telecom gear, and medical electronics.

Embedded Market Forecasters (EMF) is the market research division of American
Technology International, Inc. EMF clients range from startups to Global 100 companies
worldwide. Founded by Dr. Jerry Krasner, a recognized authority on electronics markets,
product development and channel distribution, EMF is headquartered in Framingham, Mass.

About the author:

Jerry Krasner, Ph.D., MBA is Vice President of Embedded Market Forecasters and its parent
company, American Technology International. A recognized authority with over 30 years of
embedded industry experience, Dr. Krasner has extensive clinical research and medical
industrial experience, including the successful filing of more than a dozen 510k submissions.

Dr. Krasner served as President of Biocybernetics, Inc. and CLINCO, Inc., Executive Vice
President of Plasmedics, Inc. and Clinical Development Corporation, and Director of Medical
Sciences for the Carnegie-Mellon Institute of Research. He has been the principal
investigator of several NIH funded clinical research programs.

Dr. Krasner was formerly Chairman of Biomedical Engineering at Boston University, and
Chairman of Electrical and Computer Engineering at Wentworth Institute of Technology.

Dr. Krasner earned BSEE and MSEE degrees from Washington University, a Ph.D. in
Medical Physiology/Biophysics from Boston University and an MBA from Nichols College.

Dolores A. Krasner received BS and MEd degrees from Fitchburg State College and
Framingham State College with specializations in special education, literacy and educational
research. While a full time teacher, she continued her studies with 60 credits beyond her MEd
degree in educational research and best practices. Ms. Krasner retired from her full-time
educational roles in 2007. Ms. Krasner is currently Senior Editor and Researcher for Embedded
Market Forecasters.

Copyright 2009 by Embedded Market Forecasters, a division of American Technology International,
Inc, 1257 Worcester Road #500, Framingham, MA 01701. All rights reserved. No part of this document
covered by copyright hereon may be reproduced or copied without expressed permission. Every
effort has been made to provide accurate data. To the best of the editor’'s knowledge, data is reliable
and complete, but no warranty is made for this.
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