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Abstract: The paper wants to develop a software simulatar & presumptive
microprocessor, to allow better understanding ef ahchitecture and general structure of
the microprocessor, as well as the functional moélsuch an integrated circuit with major
importance in a computing system, due to its fomti
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1. INTRODUCTION

The degree of complexity and variety for the operet which can be performed by the microprocessfinds
the possible computing power and performance femnticroprocessor.
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Fig. 1. Architecture for the presumptive micropresear: A — accumulator register; RO — operand regist
AT — temporary accumulator register; ROT — tempperand register; UAL — arithmetic-logic unit; GG
command and control unit; Rn — internal generaistegs; BGA — address generator block; BIC — block
interface — control; MA — external address bus-RRgs register; MD — external data bus; RTD -adaiffer
register; RTA — buffer address register; RTC — &uffontrol register; MC — external control bus.
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The sum of all possible operations: between regstmemory operations, arithmetic-logic and otbeecial
operations, which activate different constructiegtp of the microprocessor, compose the instructéirfor the
microprocessor. A simple modification of one or manstructions, leads to different functionalityrn the
system [1].

In order to better assess the correlation betweemperations which are performed to process sostrictions
[2], we will schematically present the informatibtransfer and the operations performed in eacbkcperiod,
starting from the architecture for the presumptiieroprocessor (Figure 1).

2. SOFTWARE SIMULATOR APPLICATION

The application is written using Borland C++ Buildéersion 6 programming language. C++ Builder i€-&+
development environment produced by Embarcaderbridogies. Besides the standard C++ library it airst
the VCL libraries for visual components. Accordibg the architecture and the functional principle aof
presumptive microprocessor, a program was createdyBorland C++ Builder (V.6) in order to simulee
instruction performed by the chosen microprocef3jor

Using the developed program we choose the addstguiction from the four instruction set (addingbsacting,
multiplying and dividing) which will be performedh ithe program. First of all we choose the instargtithe
operands and the destination for the result, aad tte will perform the selected instruction, andhat end the
result will be placed in the specified destinatiéh

Therefore, we will present the execution of the ADBtruction (out of the set of four: ADD, SUB, MUAnd
DIV) for adding operand 1, which is accessed from memory (Memory n-xxx) and operand 2 from the Rn
register. The result from processing the informatdy the UAL will be placed in the accumulator stgr and
then transferred back into the memory, using menboigses, into the specified memory location. Thigist a
single instruction out of the 2-3 billion instruatis performed by an average microprocessor in@nsec

Figure 2 presents the active areas which leadadithg the accumulator register with the selectechorg area
(3-009). The command and control unit transmitsigiaddress and control busses a command signakto t
memory unit. From the memory unit, using the ingémtata bus, the information is transmitted and kephe
accumulator register.
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Fig. 2. Loading the accumulator register (A) wifrecand 1.

In Figure 3, loading the operand register with aper2 (R1-204), takes place by transmitting the roammd
signal performed by the command and control unigrathe general internal registers and transmittimey
selected register into the operand register usiagrtternal data bus.
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Fig. 3. Loading operand register (RO) with operand

After unloading the accumulator register with themory address 3-009 and loading the operand registe
register R1-204 they are transferred to commandhleytemporary accumulator register and the temporar
operand register (Figure 4).
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Fig. 4. Transferring to command of the data intdmaporary accumulator register (AT) and the tempora
operand register (ROT).

The control unit sends a signal to the arithmedgid unit which has available operands, and aftenmgleting
the operation (in the given example the adding atpe@r of the operands takes place) the result@ddd into the
accumulator register (Figure 5).

Cases in which the result can suffer modifications:

- if the result of the operation 255, the result is transferred to the accumuleggister;

- if the result of the operation is =256, the values transferred in the accumulator register, iantthe flags
register null and overflow is declared;

- if the result of the operation is > 256, in thegk register (RF) overflow (D) is declared, anel tbst from
dividing by 256 is transferred into the accumulatgister;

- if the result of the operation is = 0 (in anytbé above conditions), the result in the accumuleggister is
null, and null is declared in the flags registey (& the result from dividing by 255 is null, oieaw and null is
declared in the flags register).
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Fig. 5. Performing the operation by the arithmédigic unit (UAL) and sending the result to the aocilator
register (A).

After performing the operation between the two apes by the arithmetic-logic unit, the result frahe
accumulator register is transferred into the menfting given example — Figure 6) using the commamdl a
control unit and the internal and external buss&sthe specified location (example: 6-213).
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Fig. 6. Transferring the result from the accumulaégister (A) into the memory address.

3. CONCLUSIONS

The proposed application represents a completefulexample, from a teaching point of view, bydstimg the
internal functioning of a presumptive microprocesgstandard), by understanding some structure and
architecture notions: registers, busses, arithategic unit, command and control unit, executioreleyfor the
microprocessor, memory.

The application is easy to use and intuitive duhéosimulator structure at graphic interface leVéle simulator
is designed using an open architecture, which all@ater adding of new instructions in the existezit

The paper can be a solid start point to study, tstaed and practical use other types of micropsmsswidely
used in industrial applications.
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