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Table 2 Outputs of simulation experiment to implement divide routine
Group Operand MSD binary system Decimal system Parameter Result
Dividend -11-11-11-11-11-11-11-111-1.1-1 —87378.75 n=20
1 Divisor 1-11-11-11-11-11-11.-11-1 2730.625 m=16 Vv
Quotient -100000.000000000001111 —31.99954 G=7
Dividend 100-1-100101-101-1001-10011-1000-1-10-1 440996467 n=30
2 Divisor 100-10-101-100011010101-1.-10001 889256.53125 m=26 v
Quotient 111101111.1110101001111001010 495.915912 G=9
Dividend 11-1-10100-1001-1001-1001-10011101101 1267301855779 n=41
-1001-1001-11
3 Divisor -1-101-1001-1001-10110-1-100 —393974189684 m=39 V4
-11000-10010-10010-100
Quotient -1-1.00-1-10-1-1-10-1-1-1-10-100-1-1-1 —3.2167128936 G=11
-1-1-1-100000-1-1-10
Dividend 10-1010-101-1-1010100-1001-1001-10010-1001 449318290494054 n=>50
-100101-1010-100110
4 Divisor 100-1-1001-1001-1001-101000-1-1011101-101 459743865414059 m=50 Vv
-1001001-100-1-10110-1
Quotient 0.1111101000110001110110000 0.977323079861832 G=15
11010011010000111110000
Dividend 100-1-1001100-100110-10011-100011-1001110 237448681305484335 n=>59
-100111-1-100110-100010-1000-1
5 Divisor 10-1001-10011-1001-1001-10001-100-100110010-1 110694715238814795 m=>58 v
-10011-10011-1001-100110-1
Quotient 10.001001010010001111000011001100 2.1450769424105587 G=17
11000011101001100100111
Dividend  1-1-10010-1001-1001000111-1-1001-1001-100011 1263568731606926468 n=~63
-1001100-10010-1001-10010001-100
6 Divisor -10-11100-1100-1100100-11000-1-1001 —9837851055387601954 m=64 Vv
100-1-10100-1-10100-1-11000-1-1-101000-1100-110
Quotient  0.00-100000-1-1-10000-10-1-10-100-10-10-10-1-10  —0.1284395061983526912 G=19
-10-1000-10-1-1-100-10-10-1-1-1-10-1-1000-10
5.3 RS
2 ERENLIEE) 6 4B IR0 Bt M AU S Il 38 2 BRa — R SEIRER, s

ol 5 AR LRI SEE AR RN, ARELIRO <7, ARRASEIRE 5 B DR T EE A R, Rk

GERFA

“x7. R 3R 2 Y 6 ARSI 1A B TS L AT B S i g 4

M 2 6 HBHY ST UL, = AEE ST SEHLRE NS M4 I 0l v i b B EEoR ey i A7 Hod
B, REORTAOAR. FSL b, BT 1000 HSEIRHRE 1 20000 X R 46K 1 S 96 45 RAEA T HER
EAR R 58 A R, AR Ry e — 0 (AHERAL) L RE A 220, R 58 277 &8 R HIE K,
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Table 3 Comparing the quotient by using different computational platform

Group Ternary optical computer Electronic computer Theoretical calculating value
1 —31.99954 —31.9995422293430990000 —31.99954222934309910734...
2 495.915912 495.915915714563370000 495.9159157145633840403...
3 —3.2167128936 —3.21671289379510170000 —3.21671289379510184268...
4 0.977323079861832 0.97732307986183697000 0.977323079861836944524...
5 2.1450769424105587 2.14507694241055890000 2.145076942410558848622...
6 —0.1284395061983526912 —0.12843950619835268000 —0.128439506198352691407...
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MSD iterative division algorithm and implementation technique
for a ternary optical computer
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1 School of Computer Engineering and Science, Shanghai University, Shanghai 200444, China;
2 State Grid Huangdao Power Supply Company, Tsingdao 266400, China
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Abstract In this paper, the first division-routine algorithm of a ternary optical computer (TOC) is established,
and the operation steps of the routine are described. Compared with an electronic computer, a TOC has many
more data bits, and each bit can be used independently. The functionality of each bit can be reconfigured at any
time, and addition can be completed by a parallel MSD adder. In order that the three characteristics of a TOC
can play an important role in division, an MSD iterative division algorithm is selected as the mathematic model
in the author’s research. Through kernel modules acting in concert with the task-management module of the
TOC’s monitoring software, the processor reconstruction module and the hardware control system, the routine is
completed by the cooperation of the hardware and software of the TOC. Meanwhile, the routine itself is a part
of the underlying software of the TOC, and it is called by other application programs. In this paper, some key
problems of the algorithm are discussed, such as the amount of data bits needed by the routine, the strategy
for reconstructing the optical processor, the ways in which the routine collaborates with different parts of the
monitoring software, the iterative times included in the routine, and the decimal-point position. Additionally, the
routine’s work process is described in detail. An experimental simulation system and its test cases are introduced,
and then hundreds of simulation experiments are carried out. The experimental results prove the validity of this
routine. In particular, it is first proposed in this paper to use the number of significant digits to determine the
iterative times included in the MSD iterative division algorithm. The work has provided a technical route and
exemplification to other mathematical routines for a TOC.

Keywords ternary optical computer, reconfigurable processor, MSD iterative division, division routine, MSD
adder
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