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2 LEE IR
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struct JINYI

{int a;

float b;

int ¢[20];
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Figure 1 Uniform structures of TOC’s basic operation units
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AT Y. HEMIRLH by A0 1, Y K S G SHUR, 2 k02 0 I, ABUR. Y K%
B9 T O P LC BeetE PU. KER IR T Py A1 Py IIIRTT I, EGER AR 2 A
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FEMRRE S, BEALAE t— ML BIR AT R ALK B AT LR, XA RIARAE 2% (I (] 11 L T 08l 1 R4,
FEHLF UL A 27 0, X 1) A A E R B 291, 1950 AR A AR T R AEINE T 22 i
FERIHAE 2627 JEok, XA TR TEEOT IR T MSD J7ik B8 #5 MSD J7idkir, adid xd $dis i) 4 —
BLIFAT SN 4 D =AEZ AR SE BRI INE. X 4 D =HEBAMIIER 1P, O T, W, T/
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&1 MSD ERERN T, W, T' #1 W’ Lk
Table 1 T, W, T/ and W’ transforms used in MSD addition

T transform W transform T’ transform W’ transform
b or w'\a or t 1 0 1 b\a 1 0 1 w\t 1 0 1 w\t 1 0 1
1 1 1 0 1 0 1 0 1 1 0 0 1 0 1 0
0 1 0 1 0 1 0 1 0 0 0 0 0 1 0 1
1 0 1 1 1 0 1 0 1 0 0 1 1 0 1 0

AW RIS FEAg o 5 2.

510, WEHE o R b R —ALSEREAR e T I W. T B H4ERI0N u, W BB 4 RidA w.

%20, fE u MRAIN—A 0, W FEIEER ¢.

B30, 0t M w BRI AR T R WL T B EE Rid o o/, W AR5 RAE N W

55408, A8 o RILIN—A 0, W TIRISER ¢

95 0, XA W B AR T AR BIINE R R A LR c.

BARR AR R O BLEN P =2 AR Heds 7T LLSEHEAT ) —HERI RIS 5. (ER AT
THENUAAEPIAME: 0 A 1, B Ui i BT AR T, i UL 3T SN A S5 4 Bl B AT IZ 55
MSD JHidas, AL N as 8 FI 45 M B R I e AT BEALBOR, 22T 100 A7 BNV a8 o4 I S5 A4 fif
FEFEH A H AT RECLBOR.

X =M AT NN =, Bl A s A TR, eIk B A R AT AL A ot L AR
SERS, BANRERIE T e AT REAL 1, DRI 208 B e AL (4 n gt 2009 FAEH M =1E
ViR IS AR A HE A T EAA P, AR H AR AL A AN R X B b 23 R Tt ) MSD IR T s
AN EEBEIZES T WL T AW/, dIHE R 7 3] MSD JFAThEARS. R4 T 32 miX Al
TN i A5 02 AR B G B B R AT K T SEEOR 29~31) B S Peng 55 B2 XX FOInidk S 45 REAT 1
SLIG MG, LA 45 B3 $2 A — 20 MSD s 52—/ B ik gt i ¢ B 58, IXA1IZ 4
BN ER AR, AR EI ST BN MSD B HAT INESR B8 . M AECR 40115
%%;‘%ir{éj‘ [29,30,33].

F s =65 MSD Ik ds I2RAA =4, — 2 =D EIE = MRERELRS, — k=
EC AR A B AR I L T A, =R =LA B S I BR L BR 2. X =A <RI 1%
iR g T = MG AL A i MSD ket oy «aafR”. MSD ik &R 4% Ao il EA R E N =18
JeEAI I AT R B = ECE A AS, A = AEE A AL BEER o] DA A B = (AR I 54 . —fE
RIS AR INEENEIEAS S AL B ES, FEHAT — JK ISR I, B RE 58 O a7 B 45 44 B 452K
R R FE AR, BAR H AT =AED6 AT AL RE 088 SR S5 0 B IE 2 BIR KRR ), (H'E R 58—k Re s
FHREE B A B EE M KT L, D9k P s W 1 SR =B A T SR B 5 T AN A o i
SN AL, HEBIE 5 B T H RN MR, BT =02 v LR RN R N giry R
B

5 FHHETENNERAR

BRI N H e R g TH S e, (HIX Ol 1 T EALINEE 7, I Dy kb
BRI R SE T BEABOREERY, X TR L&, &> 70 T s S R R A AN 7 T

315



SIS SRR —— =EDLA AL B R A

AP SN — 2, T, ZM € TR B A B is S as Bt € 13X A TR S 36
R, R, A8 N = A 2T SOL AR T ] B 2 M B I AN 5 25 P T 4 HH 5 0 A B 2R AR

A AL B s (0 4 T R AN (S Ok 2 R U O SR R AL, (B R PR R
FESRACAN I B R 1, U0 R EE A — R AR PR Ja DT 5 Lot Mo, 0 S A A 8 P 1 9% A I ) gl AT o 35 5
JE AT AE TR IR T A 24, G SR EEAS — R AL B Ja T SRR (R A, 0 Ay A 8 A A ) gl v 2 AN
b, =AU RENUEE A BN EHIE AR, T2, 8 =6 TR 20X AL BE 45 1
HAL R MR B A IR R 38 2 =D A A B g, 125 BB — Mg BAR SR> F 28Tz 10 Ak 2R
&, AEAE TR ER DG A B > F 4 T U SAESS, RIAERE P AT I 4R s SO U A iR a6 # i 14
4 CPU W7 AAE & DG FES . & N =G A A BEAR BORS i1, BIFFRE 8L 1 B S E S
P A5 2, XA L5 AR AR A F P BTSSR B ) SR A BT B — & % 20,
MO ZAD A SN SR S —— SZG U, I T P b f b, U2 * sz, RS2
PRI, szg B MG AN HRERF T, 7 EM =D A BT SAE T, %119
FEMIGRFETE G *.szg CAFIEN AT SN, KA S5 A = DA NI Bl TS 45 RS ——

*r. szg.

K SHE SO BT AR, ZAEDG A A B T DLAE — /SRR I E) A A 22 AN TP RIS B9 oK
28 5 R 38 S50 SR B S U AR =D 2 AL BE AR R AL AR 2 ML AL T A 2 L3 RS =M
AR AR BAT — MBS BB, XA SRS ROR [ SZ2G 3, IF AP E AL BRI
SR s, SRR AT SR A RO AR B 5 AN

5.1 EBEEHEBEXHIZN

bR 2 B AL R 2, =G EAN R s FAE SO (Fseg ST) J7 20K T AE R H]
TR I B SR AR g B i A e Ab #i g, 0 F [RIAE I 7 sURHE S A5 R (F-r.szg) 1A I I FE 7.
SKIXA AR 02 SZG A, B 2 45 T SZ2G U NIE 2 B SZGSIWIGS-jy2013.
AR, BEE A EAL DI RE I ANKTR &, SZG U A& T 2 AW BEr, % 18 B A SR I RFEE K
B, 2012 EE X SZG AR RES 1 R SZGSIWIGS-sk2012 B E SOk W B TIR 2 Wi
£ B4 SZG SRS 1 FRAIEBA 73X i LAIE SLEIE SO A% O 1RaE S0 R 5 U =62 EALR A
TR H P& F I, VBT =D E T ENURE A, By 7 C FEFE S MY 78 MPT B R AE T HIR
P G 2 WROWELETHE LT SZG S Hhon) 1 B SR AN A R R iE SR AR gD, W P E R SZG
AL PR BB B EIaH . R AS M AR L R B S M B BEE 1R IEAERTURIEE 3 R
D5 S WIS S BARGn A . B 45 AR A . PSR4 RABHE A 8. B 5835 1 45 K AL EOE 28
R 7 EE, N =07 | T R I FBIRRE @S H R S

Kl 2 i 1)~23) T SZG SISk (file head) #4Y, ZEB/ 0 TIXAS SZG SCAFI RAART
AL ER SR, R =G AT BN LEAE 558 JA R | Hidla A PN b P 25 B M BN IXAME
F RS HIMT L. A2 1)~6) TR S HE ) (file parameter), ‘EIRIX AN SZG AR EEAR
5L, L35 15 8 T (sum of information pages; 78 1% A I RARRIRR) « LS (priority). IP itk
(IP address; F P HIEAE kb)) « SCAE4% (file name; F 7 BRI FIRF 5 SIS (map between input
character and inner coder; ¥4 H /7 1% € B #4475 ZE AL RS0 F FIbR AL X ), 3-8
L ERIETEE T 6 {7 (reserved 1). 8)~11) HiE—AME B IS 4(IX (information page parameter), &
g HZAE BT A 1 BARIZ 5, AERE R (data type; Wi—2RI8 ) ZEFR/R AL (sum of data
indicators; A& RIS T 2 /DFas), AARREEER R (data indicator) MIPANTEA #H7) (reserved
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Information page 0 (8192 bits)

r

Information page parameter

(7696 bits)

A

6) Map of character to inner code (24)

(b) Simple data indicator block format

*8.data type’ is 00

11) Data indicator 1 (96)

Data indicator i (96)

20) Start address of SD data block (40)

(96)

21) Item 1 operation rule (24)

Data indicator 80 (96)

22) Item 1 data bits (8)

1 Information page 1 (8192)

' | Item 2 operation rule (24)

...... (8192) Item 2 data bits (8)
E Information page j (8192) E Item 3 operation rule (24)
...... (8192) [ Ttem 3 data bits (8) /
L : Information page 255 (8192) | ...... 24)

Data block

®)

Item 117 data bits (8)

23) Constant block (3840)

. 1) Sum of information pages (8) 12) Operation rule (24)
é 2) Priority (2) 13) Data bits (8) Data indicator
g g 3)Reserved 1 (6) 14) Sum of data (24) block i
o R | 4IP address (48)
= - 15) Start address of data block (40)
6} 5) File name (240)
N
2

< 7)Reserved 2 (168) 16) Sum of items (8) A
8) Data type (2) 17) SD operation rule (8)
E 9)Reserved 3 (6) 18) SD total data bits (16) | Data indicator
=) 10) Sum of data indicators (8) 19) Sum of SD data (24) block 1
[s®)

\ Data indicator
block 2

Data indicator
block 3—40

block 41-80

46 B 3 W

} Data indicator

(c) structured data indicator block format

(a) SZG file format «8.data type” is 01

B 2 SZG XX -SZGSIWIGS-jy2013 ki
Figure 2 SZG file format-version SZGSJWJGS-jy2013

2 I reserved 3). 12)~15) Tigh th T —M& s B HER TR i), G2 5N (operation rule). %X
FEALEL (data bits; PR ECE i i 2 M08, IR0 iz Hor Bl A B IR AR ) « B M (sum
of data; lZ@ﬁEXTE/]/E:ﬁKﬁCTEE, ﬁ%fﬁﬁﬁﬁ\@ﬁﬁ’]{f%%ﬁ’ﬂ&?ﬁ) RN S ah Hu (start address
of data block; %I FHEHEE SZG AP L HbYE). 16)~23) TZs H 251 B K i ks =X, e A
—/ME B IURFIA LW RIS AT, KA AL (sum of items; XSS F 2 /DA . 45412
FHL (SD operation rule; X 45 # BRI )RR AL WnHEY . AR AR . S5 EdiE S A% (SD
total data bits; &I HIALECZ AN, Ty 45 H Y ahE 73 e Bt AL BT IR i AdE )« 45 R a2 8 (sum of SD
data). FEEUEHLE (start address of SD data block) 25 @ THIIEH AN (item i operation rule; XJ 44
K B vh S — TR B SR, o k. BARISHAE) L B8 0 TAIEEE A2 (item @ data bits) FHIH %L
[X (constant block; £ 14 T # 4l FE AR AL BN 75 EEH AL, 0 AR H AR HEF R AR BRI
MIIRAZFREE). AR, 55 17) A1 18) T SO — Kt e T S5 # AR, 28 20) A1 21) TE MR
FEEREEE 1 NI I <5 UK SEIN A <5 0 BB AL EC e LT R AR A @ D
T AR SCUS V0 PN 8 R0 B TR B 45 ) e ) S

N T IENAETEE SZG SRR oo Forg AR 2 4h 7e, B 2 LR 1 180 fi. (HINE ALK 2
ANy B S EAT R 2 S BT AT TR ST L 32 ek 64 AN K, BL 2048 firEk
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3 Data Editor [t

Simple SD Structured Data NO. OperandA Operan dB
Truth Table

Save Data File Read Data File Exit

3 RAPWAKERE

Figure 3 Inputting data assist interface

4096 DN R E, UME SZG ST 1A A f#AT 25 1176 f o LA SE R, AT B I EALE
NI FER . BRI B 1) 1 2) 35 10 47, SO B 3) N 6 r, i 1), 2) 1 3) IE4F 16 47, [H
5 4) AN 64 7K HREBITEL 8) N 2 fr, M FEL 9) N6 iz, LS 8) &k s ik
FE, [FEIIHAE 8), 9) #1 10) &4 16 fr7-K; FHHERF M EERTERIN 96 i, NTB 8) B TE R
B 80 it 7696 £, Wi HE B 7) TR 168 fir. FE 7) — (S ST 0 IELFA 8192 7, & 4096
TR 2 £, £ 2048 TUKH 4 1%, (8T A5 SZG LN SZG L T iH 5L R S8 LT N B fir
TWAEIR AL 55— N5 7) BIRT 24 A0 5) F6) & 9FR 9 A 32 47, &J5 16 £ 5 8), 9) F 10) &I
Ji% 32 £, LAJTAE 32 frak 64 £ FA AT ML .

5.2 SZG XHHIBEIERERA

XS, 5HAE SZG % S FAHE SO LR R AE, Sk A8 A = (B0 = o B AL A
%, A ENLEIATIF R T B3hA R SZG STHHI/NR A —— SZGWJISCRJ-gh2012, X AN
FA P SRBE T SN, P R TEX AN T E5 BT % A SN AN R A6 2 d, s “Enter” 42415,
AT A B R P NS BAE AR SZG STHE, FRIE 4 ARG IR AR R SO A AR AT 2 B B
18 SR SO A% B B, XA AR ZE ST, KRBT SZGSIWIGS-jy2013 JRAH] SZG XA
H A R N T 3 Fs, H B 4 2.

(1) FEFLHE /2 B3R 56 1 473534 simple SD . W] SZG SCAFAE A2 TER 2 Hifl «8) Hdiask
B0 2 B A ON S LT ] B 5 A B 28 B AR 1R S “017.

(2) TEFHIHI A7 130 4332 — % N 17 B 5 ) e 45 20 T I I8 AU D00 O 4, i o8 — N %
— N Enter Comp 8, FTf 4 =ii5¢)5, #%— 1 Enter SDP #. 245 1 ¥X$% Enter Comp i, SZG X1
A RS AE ] 2 R “21) TR 1SS SHUNAN 22) T 1 BER A Er WA BB P NS
M5 i X¥% Enter Comp B, SZG SCUHFA SRR 2 1E “T0l 4 @ RN F0 T 4 FAR A g w7 BUIA
NGERRLIEPNOE S S8

(3) FPFEIEAFUH 8 T St N\ 45 W B30, &0 ERES 9, S8 55T
N R — AN BRI S A BoR, JF T DB IE.
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(4) 1 Enter ##)5, SZG CAFERMHAHER AR EIR B HA K 2 PREEE X, htlg sk —
MFE SZGSIWIGS-jy2013 A% A = (EDE AT RHEAE A X:\j\*.szg, Ferb X R R 5E A7 i
B, G e X B ERISUEE, RS AIR, szg & = AEIGF T ELIE BRSO R S 4.
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Figure 4 The operational processes of (a) electronic computer, (b) TOC with one SDP and (c) TOC with two SDP
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Structured data computer—application characteristics of a ternary
optical computer

Yi JIND2 Qun XU'2, Shan OUYANG ?*, Yuexing HAN'2 & Weimin LI'?

1 School of Computer Engineering and Science, Shanghai University, Shanghai 200444, China;
2 High Performance Computing Center, Shanghai University, Shanghai 200444, China
*E-mail: ouyangshan@shu.edu.cn

Abstract In this paper, a novel technology for processing simple structured data via the hardware of a ternary
optical computer (TOC) is investigated, and the natural sources of this powerful processing ability-massive quan-
tity of data bits of the ternary photo-electronic processor, reconstruction bit by bit, and carry-free adder-are
described. It is also discussed that how to use these characteristics to reconstruct a ternary optical processor
into a composite one with many data bits and several different functions. Furthermore, this paper details how
to apply this kind of composite processor to process vast amounts of different types of structured data in the
hardware within one operation instruction. Apparently, when a TOC is applied to process structured data, which
is composed of different types of simple data, only one instruction is needed. Thus, its overwhelming superiority
is revealed. We call this kind of computer a ”structured data computer” for its application features. At the
beginning of this paper, a technique outline applying a TOC to process simple structured data is detailed, which
includes the SZG file format, a method for generating the SZG file automatically, and the extension for advanced
programming languages. Next, an example is given of processing structured data with four components of differ-
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ent types through the structured data computer. In conclusion, the strong capacity of the TOC for processing

structured data is exhibited by analyzing the computational process of 1000 pairs of structured data.
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