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ABSTRACT

Microprogramming as a design philosopnhy has been widely

(@]

6]

accepted for imnlenmenting the control section of digital systems,

Further, micronrogramming has always appeared promising with regard
to offering a user control on architectures, Ilowever, the development
of user microprosramming has bpeen limited by support software., This

dissertation is an effort in designing a software nackage to sunport

user microprogram generation,

The utility of the »roposed microprogram senerating system
(called PRAM) is established by considering three different signal
processing architectures, iven though we have chosen tﬁe area’bf
signal processing, this nackage is general enough to be useful for
designing any dizitel system, The hardware desin proeess necegsarily
involves certain anount of bhaclitracking i.,e, redesisn and modifica-
tions at different stages, Iiany of these changes are bound to affect
the microarchitecture of the system., Thus, if the package is to be

useful, it should be retargetable,
The three major convonents of such a microprogram generating
system are

i, iicroprogramming lansuage and translator,

idecroprogran compaction subsystem,
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IMicrocode simulator,
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An extensive survey of microprocsramning languages is followed
by the design of A lanpuage foxr PRANL,  The lansuage nrovides for a

unified syntax to describe tarset microarchitecture as well a2s the
h _

-~

algorithm to be nicroprogrammed, Some important features of tihis

lancuage are:

; L. o '
i, Date transformations to be syecified ot resister

tr
transfer level,
ii, Control flow wusing IASCAL like branch and loon constructs,

iii, Low level access for directly assiming wmicroorders,

The translator analyses the microarchitecture declarations
to generate 2ll feagible rejister transfer operations, The aource

algorithm is then mapnned on to the microarchitecture to generate a

list of microoperations for the compaction nrocess,

The compoction subsystem uses a modified critiecal nath
algorithm to generate mierocode, The algorithm implemented achieves
local compaction i,e, comparction within a straizsht line segment. But

it has the capability to handle branches and loo»ns, and generates

branch addresses cutomatically.

An interactive microorogram simulator featuring logic state
analyser like trace {acilities has been desircned for hardware desion

evaluation and microcode validation, The torsget specific sirmlation

~

routines can be symnthesised from the microarchitecture description.

‘he dissertation establishes the suitability of TRAII for
digital hardware desizn by senerating microcode for,examnle sisnal

processing systenc,
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