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Abstract

The microprogram is the key technology of the implementation of the processor’s control

unit,

But the coding and testing it is the most tedious process in the developing a new com-

puter system. We developed the conversational micro architecture simulator (C-MAS) in order
to use it as a microprogram development tool and a run time analyzer of the microprogram. We
discuss the hardware description language (HDL) for a simulation, the design constraints of
the C-MAS, and the user interface of it in this paper. We used the ¢ language as the description
language, and developed it on the berkeley UNIX 4.2,
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&hi= function o] c},

==X -bus
s = — =2 === Y -bus

|

Res-reg : Residual Control Register
MUX : 2-1 Multiplexer
MAR : Memory Address Register

a3 4. shedleje] of
Fig. 4. Example Hardware.

union u >tag |

struct 4
entel _31: 1;
entr} 30 1;
cntrl 29 1;
entrl - 1 2 1;
entrl_ 0 1 Ly

bobit;
unsigned int reg;
+ Residual _reg 0;

Residual —reg 0.reg—x;

/% Load ¥ to Residual control register %/

(Residual _reg 0.bit. entr 10--0) ? X_bus( ) :Y_bus( );

/ % Residual control % /
a3l 5. 18l 4§ Coleli 7144 o

Fig. 5. The Description of Fig. 4.
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* Combinational Logic
vt sequential olofi 7|&shzl b Adba ok
FIELD {P1 |BA| S| F{D|BX|DE | E|AX
SIZE 1 1 31313 4 1 4 4
CS|AC| K| N|SC|AE| P2 Total
8 4 818 2 1 1 64bit

P1P2: Parity bit

BA : Byte alignment Hardware enable
A I WORKing register address (A-port)
B 1 WORKing register address (B-port)
S I ALU Source

F T ALU Function Selection

D : ALU Destination & Shift selection
BX . “B” Auxiliary control field

DE : “E” field docode

E 2 1/0 bus selection

AX ! Auxiliary control field

CS : Condition Test Selection

AC ! Next Address Control

K, N : Constant & Next Address

SC  Shift Control

AE 1 “A” field decode

a2l 6. MPU299| vwlelaz elaes A
Fig. 6. The Microinstruction of MPU29.
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L
A\I/JL FILE LATCH | -+ I"ITBH] etc
DT ] T [

MIR j Condition
Selector
e

J Sequencer

FllLE | 256 x32bit Scratch Pad Memory
WORK 16 x 32bit Dual Port Memory in 2901
MIR : Micro-Instrétion Register

WCS [ Writable Control S torage

R/M : Rotator and Masker

LLATCH
I-bus :

! Bus Latch

Input Bus

O-bus : Output Bus

S=bus I Internal Bus of 2901
ete ! Bus Address Register
Bus Data Input Register
Bus Data OQutput Register
Mode Register

Status Register

8 7. MPU29¢) He) Gz
Fig. 7. The Block Diagram of MPU29.
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main (arge, argv)

/% Main Routine of Simulator %/

int argc;

char®argv( J;

/*a file name containing microprogram % /
{

L.oad (ALU (Masker (Rotator (I-bus ( ))), WORK) ) ;

b
ALU(r, s)
unsigned int r; /* R operand* /

unsigned int s; /%S operand* /

i
return (result) ;
b
I-bus { )
{
switch(E) {
case 0!
return(LATCH ) ;
case 1.
case 15
4

O-bus (result)

unsigned int result; /¥ ALU resuli*/

{
switch (k) ¢
case 07
LATCH =result;
return;
case 1!
case 2
b
i
a2l 8. 18] 78 Colelid 748t o
Fig. 8. The Description of Fig. 7.
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struct |
WINDOW *win;
int¥p;

/% Window pointer % /
/ % Resource pointer % /
char X;: /* X position in window % /
char y; /*Y position in window %/
+ display-element (MAX-NUM]J;
/% Display Element*/

J’le. AgA @7 ¥¥el doly +2

Fig. 9. The Data Structure of User Interface.
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