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31 25 24+ 23 22 21 20 17 16 109 6 5 210
11
AC FI { FO KBUS F Cc LD CLIl(
Mnemonic | Field Name Fiekd Length | Function

AC Address Control 7 Next Address Information
FI Flag Input 2 Flag Input Control
FO Flag Out 2 Flag Output Control
K-BUS K-BUS 4 -+ (16) CPE K-BUS Pattern Generate
F CPE Function 7 CPE Micro Function
C Control 4 » (16) ICU,Memory,I/0,etc. Control Signal
LD LD 4 » (16) Processor State and Maintenance Control
CLK Clock 1 Micro Processor Clock -

Fig. 7 Micro Instruction Format
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Instruction Length : 16 bit

Register : A,B,C,X,SP,CS,PC,ISWO,ISWl
Addressing Mode : Direct,Indirect,Index,Index and Indirect,Relative addressing

Special mode [ ROM O page (512-767) direct,etc ]
Instruction Format
Operation Field ( Bit 15 - 8 )

15 bit : O = Non memory reference in fetch stage, 1 = Memory reference in fetch stage
13 bit 0 = Direct addressing mode, 1 = Indirect addressing mode

12 bit : 1 = Index

Operand Field (Bit 7 - 0)

Instruction Set
Standard Instruction
LOAD (6), LOAD IMMEDIATE (5), MEMORY INCREMENT/DECREMENT (2), STORE (4) , MOVE (2),
MOVE REGISTER (14), SHIFT (2), BRANCH (4), SUBROUTINE CALL/RETURN (5), CONTROL (7),
TEST (12), COMPARE (1), ADD (5), ADD IMMEDIATE (4) , SUBTRACT (5),SUBTRUCT IMMEDIATE (4),
OR (2), AND (4), EXCLUSIVE OR (2), NOT (1), I/0 Instruction (3)
Problem Oriented Instruction

Data Structure : Control Structure and Bit Sort
CHANGE HEAD ADDRESS [10} CHECK LEVEL [10]
CHANGE TAIL ADDRESS [123 BIT SORT ANALYZE [1+9%]
TEST MEMORY LEVEL [13] ERROR STATUS READ/ANALYZE [6+9%]

Rendezvous Table SEND COMPLETE ANALYZE [1+9%]
RENDEZVOUS TABLE SEARCH [26] FIFO and I/0
Internal Status Word FIFO GO WRITE [1420%*]
TEST ISW [10] FIFO Gl WRITE [1+20%%*]
RESET ISW [71 FIFO READ [147
SET ISW [51 SET DMA CONTROLLER [6]

Etc HEADER GENERATE I/D [12]
INTERRUPT RECOVER [27]

WORD LENGTH GENELATE [41
LOAD CONTINUE [6]

a number of macro instruction
a number of micro instruction in execution stage
* = a number of micro instruction for common use

()
[1
% %
’
Table 2 Macro Instruction

Power On and Initialize module
LISTEN I/O handler INT6
START I/O handler INTS

( INT7
(
(
Error handler ( INT4
(
(
(

SLM6 L7 B E B L 7\ B, Basic
- T eFu M AL - L Xy 2L
oy & T, BCw Reod ¥ . TPCMER

Transfer end handler INT3

IPCM Receive handler INT2 Pt NS ] 5
Clock Interrupt handler INgl ‘L:E ’ D M %ﬁ 4 E P %JJ l&}}\ ;X iﬂgi@ IPCM
Basic Loop (meveLo ) AT 1~F> 13 A2 ARIET 2 — 0 T 2 H)-
BCW Read Start module Z 27, E N
IPCM Transfer module _EE&UN L j@}@'@k 7‘97&;3& Z’ T;\ K 7 L Z)" g@
DM Transfer module fa e (: > W FT%4~ LUl 52,
EP Int t dul s 5 N~ = R
QueuZizgr;lgCMm;agdier B C P < (g B 1Vvo V\—]]\::I}S/ 6\“\‘ EZ{}%‘-’ L <
WRITE handler WNAAT 92y b 24y BHH>7 5
READ handler RT Cut Sul o " N 2 N -
WRITE ANSWER uE modute VOB - AR HABEAET N T
FORCE WRITE B ABAROMER AT - 2a -
FORCE READ S T BEENBCHMFERER LA,
Control type N

SCHAF-TACy LR RATT 4
Table 3 BIU Control Program Moudle Chart é E%&% L N 7:) .

BCPO AL KE, AW T H —
T4 R hARBER K] ERREFT &, BCPINEHHK B BSE 5 &EF LT
KBEANT 9. o2, BCPOBEBHRPP 15T 74> )T T4 7707 7415
FHFORATEEHEA L COLERER L 20 A, Fk BOPOE=a-LFv- L
F oMK T, BIUKKRT » h 2o REFX N BCPIK K 2 KEBAT ML
2 ANT, [F 70— WERIACSH TN BN INEBT P,
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Table.4. Comparative table of program execution times and data storage requirements

BMI NOVA PASCAL
PROGRAM SIZE pl p2 p2/pl p3 p3/pl
( DATA ) 1 33 33 4 4
(INSTRUCTION) 63 168 2.7 384 6.1
( TOTAL ) 64 201 3.1 388 6.1
EXECUTION exec—stepexec—-time {ysec)exec-step |lexec-step (usec) exec-step exec-st-line
el e2 Je2' *T| 3 !g3[e1 ed |ed/e2 e5 k5/el e6 | e6/el
INT. ROUTINE (28)*2]  4.7{ 7.0 | 43 121.1 | 17.2 55 | =~ 1 -
INT. ROUTINE 1(34) 5.7 8.5 17 17 42.1 5.0 58 58 1 1
“( _TOTAL ) 1(62) 10.41 15.5 60 {60 163.2 15.8 113 {13 2 2
ROUTINE [A] 19 53.4 ] 80.1 88 4.6 284.1 5.3 176 9.3 17 0.9
ROUTINE [B] 4 14.7 | 22.1 38 9.5 76.3 5.2 23 5.8 8 2
ROUTINE . [C] 3 6.3 9.5 27 9. 39.1 6.2 16 5.3 6 2
ROUTINE [D] 12 36.7{ 55.1 84 7 127.3 3.5 42 3.5 10 0.8
ROUTINE (E] 9 19.4 29.1 59 6.6 99.4 5.1 36 4.0 10 1.1
ROUTINE (F] 6 18.5] 27.8 27 4.5 60.9 3.3 20 3.3 7 1.2
( AVERAGE ) 8.8 24.81} 37.2 53.8/ 6.1 114.5 4.6 52.2f 5.9 9.7 1.1
INT. LEVEL 3 2.8 35.24 52.8 (113.811.6f 277.7 7.9 165.2]16.9 11.7 1.2
MEMORY»SPEED
RELATIVE RATIO - 24.8 -

NOTE: 1.

E2 shows the relative exec—~time to the instruction LDA of NOVA 1200.

2. (n) shows the number of micro instruction steps.
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Fig. 8 BIU microprocessor Support Software System
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