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ABSTRACT

The real-time signal and image processing applications make
the parallel processing architectures inevitable. Here a
one-dimensional multiprocessor array architecture using ADSP 2100
DSP chips as processing elements (PEs) is proposed and designed.
The processor array is interfaced to PC-AT. There is a broadcast
channel which is used for down/up-locading of program and data to
the PEs. Other two channels have been provided for interprocessor
communication. One of them, namely X-channel, is also used for
systolically passing input data to the PEs. Additional hardware
has been included to facilitate the array with single-cycle
multiple-destination data transfer <capabilities-the facility
lacked by DSP chips. This facility enables the matching of
communication bandwidth to the computational throughput of the
processor. The design has been accomplished upto the PCB level,
part of the system has been assembled and partial testing has also

been carried out.

iii.



ACKNOWLEDGEMENTS

It is due to the grace of Allah s.w.t.,, the good wishes of my parents and elders, and of
course the pains taken by my teachers that I have been able to complete this thesis entitled
"Design of ADSP 2100-Based Multiprocessor Array".

I am highly indebted to Dr. Anil Mahanta, who guided me through this thesis with
intense academic temper and utmost affection. He has the rare quality of coming from his
great heights down to drag me along with him up the steep slope of knowledge. Thank you
Sir, for being so much considerate to me.

I also owe sincere gratitude to Dr. Rajat Moona who, by virtue of his deep knowledge
and sheer experience, set some excellent guidelines for me. He taught me some very fine
points in the art of hardware design. Thank you so much, Sir.

My special thanks to Mr. Taj Alam and his family members, Nazrul, Satyamji,
Rajivji, Gulab, Tufail Sb. and all those who made my stay at IIT Kanpur a pleasant and a
memorable experience. | won't thank Khurshid because, after all, a friend in need is a friend

indeed.

iv.



1.1

Characteristics of Signal and

CONTENTS

--------------------------

Image

--------------------------

--------------------

-----------------

Processing

----------

Architectures for Signal and Image Processing Applications

2.1 Characteristics

Signal Processing Algorithms

---------------

of Low-Level Image Processing and

----------

Approaches to Parallel Architectures for Image and

Signal Processing.....

---------------------

2.2.1 SIEMDOL ArBaySaceese o o hofe gl et e v o enn
2.2.2 MIMD ArXrayS..«eeeeses. Ao.o... oo e
2,.2.3 VLSI BYrayYsSe weptdit= o« o c oo v e eveees
2.2.3.1 Systolic Arrays........

2.2.3.2 Wavefront Arrays.......

2.2.4 Summary..... cseseeses e ceecne

2.3 Architectural Decisions..........ccieeeeennn
2.3.1 Array Topology....... cressesseas .
2.3.2 Processing Element Architecture..
Overview of Proposed Architecture...............
3.1 Architecture of ADSP 2100.....cccctvevvennnn
3.2 Interprocessor Communication Links.........
3.3 Proposed Architecture............ccceeuenn.
3.3.1 Types of Data Transfers Supported

----------

..........

----------

----------

----------

----------

----------

----------

11
11
12
12
13
16
16
18
19

21



