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Abstract

The multi-processor system of computer is useful to promote the speed and reliability of

computer.

between computer units.

One of the most important problem of the multi-system is the communications

In this paper, we deal the communications between units.

First, the unit which is the same as the sequential machine of Moore model is defined.

Next, the various communications between these units are classified and described in the

design language of computer (T-language) which we proposed lately.
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Fig. 2 Full-adder unit.

PREELLETH L. BENSE, BBKES #&T
[EEBIUF—22RNTRLENTEEINLTH
3. LTAH, WOhDT7Y T T uy TTHRE
N3V RABEBETREY. 20T ETREER
RERCHYTIBTBRODISTHS. VIRZIC
ANF—r &, BYURBETEMAMTHIIER LS
5.

3. EEMoOEESRNOBRY

METEH LEEMOBECOVTRIETS. &
R IIMHOMEYA 7 VTEET 5 EIKETS. &
12, AXOBEEFRTR, HBESOHEIZOOTHE
H92 —RicZF—20HFACERTIHEAMBEL
P, AXTRFT—2OFRAIBOTHTH L.

3.1 HEEESFR

ANOHEEEIRER, NS IEE» LMD
HEB~D—FBFTHBE %S, Fig. 3 3%KH
A Ho%BE B ~0O@EEEEDLT. A, B M, #fE
FF (7 )y 770,71y ) LHEEVYREZ (4
£y b)) 2ETS. & FF OAHRNIIEE A B
OFERB LUHEROV EDICHERT S, LA
DF(FWILEE FF £ 4 vicL, B OXERILHERE
FF 24 7135 & 5 I0ERTA BRELVIYRRIC
2T, A DF—2ASE B OB FicERT S
M, ADTF— 2 HWEH%E B OANICEHT S, COH
KRT, A»S BREETAIHFRIC2ERESS.

3.1.1 BhrTHEVAR

A M BREIETA LTS E, A L#EE FF 2
AT THHACEERBELT, BEVYREDLOLATN
(7)) L, @(F FF 24 izd 5, 20bs, AR
BEVY 222 INWORD, EbiCROLEEGE

START
CMFAD
UNIT (MY UNLT
CoMFAL
A . B
MR[ CoMRAD

Fig. 3 Simplex communication.

HEBZHSECIIEBSBBEOTA 321

B3 EMTEB, —F, Bil@E FF 84 Ths
TEEMBE, BEVIVRZICHAT WOAN) L
&5 FF 24 7ic LBt 3. BOoER A
MELIF— 245525 (ApST—22F0dMO A
4 2)ETH5D. 0D BDRERBENESD (running)
LS, TOEAIRREDL &, fhoEE» S ORE
DBIEHH>Td, BIZZDOEEERY (masked) T
BT EMEL. COEEEERH (interruption) & F
RTEDHB. B IIREBKRTER, A D DOOROBEE
HHOREIIL S, COREDSHERG (wait) TH3B.
ToLx3, Mo%BH S DEEEZTT AN (interru-
ptable) 3, Z DR, ARTTIK BOHSZFTR-712TF
— 2 DNEAE (ROF—4%% B KEKSH ORES
715, ROF—2%2AHIIT 3 diic A 3&fF FF
A2PFNDL, ATBLFROF—E2EAMALTID
AV SIEA T BET, hOLEBEETE D DRFR
T5 CORBORBICII2ERESS.

@ 1213 ABD/Oy 7 VvADREBIUA
HoOEICERT 3, 7-&21d, Bo7 oy /7ERM
ADI0ETHNL, BORDEAIVIET, AR
BK 10 70y 72 ENHDE. ThELAIY
IEBELVD.

@ Mo 12134 B @it &THS. B HH
teshThhid, B DIROMEY 1 7 vET A BFFC
N3 ChaBEREbENS. BfEFbBREM1IY
SREBICHENERICROLS, ThERBIT 08
¥ (busy) 7Y v 7 'yf’&ﬁ%i‘fél&bﬁé%, e

ZORBBEFRIERHEARIEEOHMICES
CEMTED, 1EAE, AKEA FATIA8%
BEtrs, CoARENBE. COFRICKBALEN
HEOHM [BHOTHZYER] L0 HEHFMBDT
SNTV5,

3.1.2 ElEsAER

A hS BRF—EBERINLBEAEELS. A
2 B ICBIET 2RI G L, BEVYRZIKT—
2%AN, BIEFF 241292 (ABEEFTRERL L
X3S TEE FF BA 71 -TW3)., £0dhE
A RBIEFF A 7RI ETHET S, COFRT
RRAEOEAA IFEFIINZHEME . BOBEIC
SNTIR3 1.1 EELT, B FF B84V ThoT L
FHBE, BELVIYREALLF—2EZIRYD, &
FF 24 7ic LTOEILHE S, Bick-»THEIEFF 8
F7iICxNT LR ADABE, A BROMEBIE
3. COHRIZ A OBEERN BLEZIANL LGNS



322 i) #

EBACEP LT, ARKOMELE, BRZFANLT
— 2 OMBEERD By, AT EHEREVHEH%E
B5Z5,

311 L3 2DBVERDAICH S, FIETIR A
BBEEREZHTLEDI A ORCUELCHE->TK
WS, BETRBMEETIANDIEIT A BERTSC
EiLHB. LIchs-T, BBBFELD 24 I VT
BOEBMIZIBh TN T EILBE, 2D20¥EDY
FIE &0 D ATRAENT COTN S, Bk, ®E
DERT, BOBEIERT LD bEE FF 24 7icd
513618, AR BWKRTTE2ETHDOILITNES.
T b - & BPEBMEHIIAR Th D AFIRBICIZ
185180,

—RDEHEE 27 LTIZ, A BRRUEEETH
D, BBAHKNKE LSS, A BEO#EHIZ 103~
104:1 L72h, UHBEATTES & “ARFD” ITIEB
BALE . £ T, ARFLEEEioLFICHEG
508, —H@TO, L& BEER LGN
FRoiiens, AOREERIRLELEYL., Bho
ANDOBEMNSNIT T DORERELES. THIRRD
—EHBERFHATHIRTS.

3.2 ¥_EEEAR

XTEBHEHIRR 2 DOXBEMEE,SEREELSC
EMTXZH, RABIII—FROEE UL TRANR
V. Fig. 4 3%E A BRO#EEELRDLT. 3.1 LH
UK, @ FF (1Ey b)) LEELVYRE (dYy
b) RNRELTE, A OXEHD2OEEE FF O
ZhEhty b, Uty MEFICERT S & FF
OHAITE A OZETD 1 DiItERTE. A DF—4
BRIAHNEZRZNEFEL V22 OBMATICERHET
3. BitoW\WwTd A L& FALCERTESRTS. L
7<d8-T, A, B I@fF FF L vy 22 BIL TS
MFRENL B,

COMRT A B BHHICHETZEA, 2.1.20
FREES. Tbb, AN BIZEETIEANR,
A BBEEVYRE2RF—2%2 AN, #{E FF 24 v
LT, A7k TRIET 2. —F, B 3@E
FF A victs s &, #—2 2%y, @1 FF %

STERT (VN _r COMFB0
UMT::1I:::UMT

o F o
CoMFAD — CoMFBI
A |oouRa caMRBa B
:l:—o— MR |e—o0
(oMRAD —CaMRBI
Fig 4 Half-duplex communication

n i June 1971

A7 LTTF—2 DB RES. Bhd A ~DOREIE
REOHITHR AT, ZOFRTR, BEERH
FRANONI T TREUIHRT I LEFALT
5. ZDEHIC A, BID 2 HEDM{EMNT X 505,
FEFICIR 1 FREOBE LAITRARV, S, $ 88
IEHRETELC ENTE B,
ZOFRTIEAF»SREICEEEREL THE
MIESEL S, THubL, A, B HicHE FF 24~
LT, 554 7ICNBETHEBT 200, 1D
FTHRDRI BT EITHDE. chMFy Fay I T
5. TOMmPICIE, —ERMRET 3 LE(E FF %
A7 ULTEWVICGEELRMET I HE, A0 EEL
HROMREELTITED FER E NS 5. L
T, ¥"EHBEEHRT A->B,B-A, A>»B DX
BEFAELBEEFLRE - TOBEACEAINS,
3%, MABEFRD 31 0FRNE R IERIEZH
RICHBET B ERTERY, BERLRE, 311 0
FRIGBEEREH LICHE, BHICEAATREICE
A55, HRALDELIEE, BHODEERSHT
DEDOHDOEMBOPIENDSTHS. TNERET
Blewic, BEHAEERTS7) v 7 70, 74iB
MTBTENEZONEM, THLDIROLTER
FEHROFMTCHATVS. T, BT VL%
ABL, BETFLVREZETFLRAEXESHFERR
BBEEHFRICRET S,
3.3 2—EEEAR
2ZFBEHRNIT 2 DO¥BHEE LS RABICHEL
~NBENTE S, HABEFREBHMICEK LS
DEBBTENTED. TOMKIL Fig. 5 TEDLX
h3. @BETIHRAIEELHICIANNDEOTHIR
DHRTITNES. COFREb-> L EL ELLTS
b, FrANVEARAZBEORMICRAINATV S,
PERRRICEEEREHTHATH L4, &y
ABFRENCIE - e HESBIEEREZTIANSL T &I
105, BEVIRAZOMAMCIMET S EMNTES
o, BLRKFAMICEIET LT ENTESH, O
A, HEBEOZEWEAEBBAETIBHEE LIS udl

START

- COMFAG
UNIT thlesin UNIT

o
CﬁﬂRB:.é)g

Fig. 5 Full-duplex communication.
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SIMPLEX:

UNITA:

UNITAO:

LINE 1:

LINE 2:

UNITB:

UNITBO:

HALF-DUPLEX:

UNITA:

UNITAO:

UNITB:

UNITBO:

procedure /% SIMPLEX COMMUNICATION s/

external START;

procedure /% UNIT-A PROCEDURE DECLARATION %/
register COMF, COMR (1:8), DATA (1:8);

«++ /% OTHER MODULE DECLARATION OF UNIT-A %/
external COMFAI, COMFAO, COMRAO (1:8), STAT;
function COMFAO=COMF, reset COMF=COMFAI, COMRAO=COMR;
if STAT then wait;

«ss /% EXECUTION STEPS %/

if COMF then wait;

COMR=DATA; COMF=1; /% TRAP STEP %/

+++ /% EXECUTION STEPS x/

end /% UNIT-A END %/

procedure /% UNIT-B PROCEDURE DECLARATION x/
register DATA (1:8);

»++ /% OTHER MODULE DECLARATION OF UNIT-B %/
external COMFAI, COMFAO, COMRAO (1:8);

if ~ COMFAO then wait; /& INTERRUPTION STEP x/
DATA=COMRAO; COMFAI=1;

«++ /% EXECUTION STEPS x*/

end /% UNIT-B END x/

function STAT=START;

end /% PROGRAM END %/

Fig. 7 Program of simplex communication in T-language.

procedure /% HALF-D'JPLEX COMMUNICATION s/

register COMF, COMR (1:8);

external START;

procedure /% UNIT-A PROCEDURE DECLARATION %/

register DATA (1:8);

+es /% OTHER MODULE DECLARATION OF UNIT-A %/

external STAT, COMFAI, COMFAOQ,

COMRALI (1:8), COMRAO (1:8);

if ~ STAT then wait;

«es /% EXECUTION STEPS %/

if ~ COMFAO then wait; /% INTERRUPTION STEP %/ DATA=COMRAO; COMFAI=0;
.+« /% EXECUTION STEPS %/

COMRAI=DATA; COMFAI=1; /% TRAP STEP %/

if COMFAO then wait;

+es /% EXECUTION STEPS %/

end

procedure /% UNIT-B PROCEDURE DECLARATION x/ register DATA (1 :8);
«++ /% OTHER MODULE DECLARATION OF UNIT-B x/

external COMFBI. COMFBO, COMRBI (1:8), COMRBO (1:8);

if ~ COMFBO then wait; INTERRUPTION STEP %/

DATA=COMFBO; COMFBI=0;

««+ /% EXECUTION STEPS %/

COMRBI=DATA; COMFBI=1; /% TRAP STEP %/

if COMFBO then wait;

++s /% EXECUTION STEPS x/

end

function STAT=START, COMF=COMFAI, COMF=COMFBI, COMFAO=COMF, COMFBO=COMF,
COMR=COMRAI, COMR=COMRBI, COMRAO=COMR, COMRBO=COMR;
end

Fig. 8 Program of Half-duplex communication.
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FULL DUPLEX: procedure /% FULL-DUPLEX COMMUNICATION %/

external START;

UNITA: procedure /% UNIT-A PROCEDURE DECLARATION 3/

register DATA (1:8), COMF, COMR (1:8);

«es /% OTHER MODULE DECLARATION OF UNIT-A */
external STAT, COMFAI, COMFAO, COMFBI, COMFBO, COMFAO (1:8), COMFBO (1:8).
function COMFAO=COMF, reset COMF=COMFAI, COMRAO=COMR;

UNITAG: if STAT then wait;
«+s /% EXECUTION STEPS x/
if COMF then wait;

COMR=DATA; COMF=1; /% TRAP STEP %/

+«+ /% EXECUTION STEPS */

if ~ COMFBO then wait; /% INTERRUPTION STEP %/

DATA=COMRBO; COMFBI=1;
«+s /% EXECUTION STEPS %/
end

UNITB: procedure /% UNIT-B PROCEDURE DECLARATION 3/

register DATA (1:8), COMF, COMR (1:8);

«++ /% OTHER MODURE DECLARATION OF UNIT-B %/
external COMFAI, COMFAO, COMFBI, COMFBO, COMRAO (1 :8), COMRBO (1:8);
function COMFBO=COMF, reset COMF=COMFBI, COMRBO=COMR;

UNITBO: if COMFAO then wait; /% INTERRUPTION STEP %/

DATA=COMRAO; COMFAI=1;
<+« /% EXECUTION STEPS %/
if COMF then wait;

COMR=DATA; COMF=1; /% TRAP STEP %/

ees /5% EXECUTION STEPS x/
end

function STAT=START;

end

Fig. 9 Program of Full-duplex communication.
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