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Abstract

In the article the method of reduction of the cohtnemory size in the
microprogrammed controllers with address convesteroposed. The idea
is based on the two-level reduction of the memadrg.sThe first step
includes application of an additional block (addreonverter) in the
structure of the controller. Such a module improttes addressing of
microinstructions to reduce the volume of the cantnemory. Next, the
hypergraph theory is applied for further reductadrthe control memory,
where concurrent microoperations are encoded tegeth

Keywords: hypergraphs, microprogrammed controllers, reda¢tmem-
ory, address converter.

Zastosowanie hipergraféw w redukcji pojem-
nosci pami eci w sterownikach mikroprogra-
mowanych z konwerterem adresow

Streszczenie

W artykule zaproponowano metodedukcji pojemnéci pamkci sterow-
nikéw mikroprogramowanych z konwerterem adreséwtdda bazuje na
dwupoziomowej redukcji pargi sterownika. Pierwszy etap to uspraw-
nienie kodowania mikroinstrukcji, poprzez wprowatiee konwertera
adres6w do struktury uktadu mikroprogramowanegéastitva redukcja
pamkci sterownika stanowi drugi krok proponowanej mgtod/ tym celu
zastosowano tearhipergrafow oraz specyficzne wtasnotych struktur.

Stowa kluczowe hipergrafy, sterowniki mikroprogramowane, redakcj
pamkg¢, konwerter adresow.

1. Introduction

A control unit (CU) is one of the most importanttseof a digi-
tal system [5,7,8,10,11]. The most popular methb@ realiza-
tion bases on a finite state machine, FSM [2,81]9 However, it
is known that in the case of the linear flow-chdne micropro-
grammed controller (compositional microprogram cointunit)
requires less amount of hardware than control basted on the
traditional FSM model [1,3,14].

2. Microprogrammed controllers

In the microprogrammed controller, the unit is daposed into
two main parts [1,3]. The first one is in respon$enicroinstruc-
tions addressing. It is a simplified finite stataahine. The second
part holds and generates adequate microinstructiSnsh an
implementation permits to minimize the number afitoelements
in the destination programmable device (like FPGEA).

In the traditional implementation of the micropragrmed con-
troller with sharing codes each additional bit lie tmicroinstruc-
tion address doubles the total volume of the meni®ri4]. The
volume of memories in embedded systems are limiteds it can
cause the serious problems during the implememtatiacghe con-
troller and the memory ought to be decomposed [3].

3. The main idea of the proposed method

In the paper we propose a reduction of the memiagy which
is divided into two main stages. The first stefoigreate an alter-
native structure of a microprogrammed controllethwsharing
codes where an address converter improves the sailuige of
microinstructions [14].

In the second stage, the reduction of the micraiegbn length
is performed. The method is based on the hypergfdmhl12]
theory and permits to encode together those mien@tions,
which are executed concurrently [13]. The procesdivided into
the several steps. Initially the set of compatipitilasses created.
Next, the compatibility hypergraph is prepared [1=ich a struc-
ture illustrates relations between the compatibiitasses and
microoperations. Furthermore, the minimum transale(sertex
covering) ought to be computed [4,6]. This is aseaesial step at
this stage of reduction. Let us point out that theult can be
reached via any known algorithm of the minimum s$naersal
calculation. Finally, the new content of the cohtneemory is
created. New microinstructions are formed as a aemation of
codes of encoded compatibility classes [13].
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4. Results of experiments and conclusions

Proposed method has been verified experimentahg. library
of benchmarks consists of over 100 test modulest Vectors
include both, real and hypothetical devices.

The proposed method was compared with the traditiomn-
plementation technique of microprogrammed contrsllavith
sharing codes. We have noticed, that detailed teegidined by
implementation indicates that presented solutiomfie to reduce
the volume of the control memory in average by 90%.
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