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MELCOM 70 Multi-Computer System for the Control of Proton Synchrotron Accelerator

This apparatus is a MELCOM 70 computer system for the control and watching of an eight billion eV cascade
type proton synchrotron accelerator, which is in the largest scale in the orient and now under construction at the
National Laboratory for High Energy Physics.

This system consists of six sets of MELCOM 70, of which one set is used for a computer of the central control
and five sets are connected direct to the central computer as satellite processor. Data collected at the central computer

are used as a common resource and each of the satellite computer collects and controls respective data at the points

of the synchrotron accelerator.
This computer system was brought to complete installation at the site in March, 1973, being scheduled to operate

in the latter part of the year as an integrated system.
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MELCOM 70 Hardware

Computer Warks Chuichiro Fukao

MELCOM 70 has been developed as the highest machine having the highest class performance among a good number of mini-

computers available in and out the country. It has elapsed two years since the first unit was delivered in 1972. Excellent performance

of the machine has been fully proved to secure sound foothold in the market.

In this article is described the all features of hardware with the latest achievement as the center of the topic, and explanation is

made on a complex system of minicomputers from the viewpoint of hardware.

In addition to the course of developing the computer system, elucidation is made on the diagnostic program that is almost in the

same situation as the development of the hardware itself.
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Fotb7 ) s Mén 165 5 /8, 1325 /FF PCCH
M 671-1 330 f7,/4y, 64 S5 PCCH
F4 v 7Yy 2R
Mé71-2 | 190#5 /%y, 1285 PCCH
M 371 FFai47, 4002757 /%, 27em i | PCCH
XY 7w v xR M 372 FF a4, 400257y 7 /B, 75cm § | PCCH
M 373 Ty bRy FEAS, 400257 » 7/ | PCCH
B~y F M 8551 32K #, 3,600 rpm DMA
WRT 427 BTy raee | 131K 3, 1,800 rpm DMA
B b ) e M801-2 | 2.5M %, 1,500 rpm DMA
o e s En
BT+ 27 BB progry | 5.0MEi, 2400 rpm DMA

% F| 17 s ABE=2 7T, Fidk ROM
BArr kA 5| 0.8ps
% @ o R B[ WBEy 595y
= WOk #H k| MKW
o w g | B R =T AK 5% 721k 8K 4
MO ROM | K@
ES F- 1 TTL/MSI
WO A | 2N, 2ok, Bl@hiuh
Foa b LXK 48

7
i & 28

A 41 04

M771 800RPI, 9 TRACK,19.2K <1 + /8 DMA
M772 800 RPI, 9 TRACK, 19.2K »%4 /5 DMA

800 RPI, 7TRACK, 192K # + 77 %

6 (HEE, #HY, 1 vFv X, HMEFLIUVC M774 DMA
TR L R H R nboHlEgL) i
[Ty BRI~ AVT v 7 A A3I=Faxltd PETE R
¥ it - -
b D Bar — 7 MR M 781 800 RPI, 2 TRACK, 6K ¥» + /B PCCH
\ . 2] # | v~ g MES, ¥oI 20K, BERK, 100~
wooA @ o o , ¥ £, R
wem W W | 16 U~ AR A | BAREER)CTO1 o BRS pccH
. s 0.8 s (R-R X)) &4
LA A ) = MER, A-m ek, RS, 2,400
. - T4 s (RSB ol @A AR | Ccrrop | TEEL =R, RN, PCCH
wWoosr B JE = i ~4,800 BPS
P 43 5.6 us &
- R D/
7S 5w | 67 ps | B Y57 «| Ccoms | mEm, R, PR, 2400~9,60BPS | DMA
@O W | PENEAREL IO FA~T IV S —— o
2 256 [Elgr (E-W), 128[@sE (o),
At I XA ) | TG 0 FI VBB X Ak ®ls @ m| cmo | 20EE GO # &=, | pecn
BB O Azven M| BKF—7, AR~y KF4RAD, A=} )2 ¥ F :
PA-F AN -l 4 R2, A—F, Aty + MT 458 7 ¥ x 7 7 4 M 340 N 7Eh7—, 0FEXI6FT, 5X7 Fv b
T B g% | Ay 7k ARUEMRESR 1
= = * Z 45 3 hT—, 805X, IX7 Fo b
TErTh P T % T*fi 7 £ M3 f1519—, 805 x2S, ¥z S
Fodr | BB HE | ~0KE/B v TP05 | M | Ty, oxEE TXTFo |y g
AHI T8 Bom % @ | 16Est g <y hre—F, 1,041,024 7 F L%,
P p— . |l 777427 6561-1 .
DMAF « 44| & % @& ¥ | BH I ME/® 5X7 ¥y b
Rg=z—F | 4=-F C7730 | S, 200K 44 k55, 300 m DMA
B e Fo 2= P BEART T TR
; 5 W AEER | C773) 2@, 200K %4 + /%, 300m DMA
. R | 0~50°C
BREH % | 1090 % RH C7735 | mmEsg, 5~20K %4 b8, 20m PCCH
By 3 N
. (,5,211:__:/) % i | AC 100 VEI0 2, 50/60 Hz, 550 VA BUF S RAAMS, WMBAN, THerA
V| b B b | (W %)200% (480X (RFT)560 mm 7w R AR C7750 | i, AR AR EREEMACL | POCH
iy | #40ke Woo#W ¥ B S7750 ) bfEEkl6 2= b (12=y 1 it 8~32 | DMA

MEEA T v a v

MELCOM 70 & n—Fo1y « BEE

) WAATHE
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3. EHE Sota AN 2mw b —E
Specification of process input-output unit.

® & | PIUI—VA i =4 12 HF | PIU #~F¥4£& <4 24
C7760-1 DIT-t HA NS, BAE 6l 2=yt C7771-2 ADM-2 X & #ADC b3
2 2 BEAAT, LB 164/ 2=y b 3 3 | HMADC KW, ¥v k- ¥
3 3 HEAAD, HiERB W6/ 2=y 4 4 K1 WADC #E, Vv I ad— PR
C7761-1 DIS-1 (| F4 ZAAT, EAR RK /2=y b | C7775-1 AMR-1 ¥ | TH+arAd, ~AF7vry, K@RY L
2 2 K| F4UEAAT, LA R2ES 2=y b B8R/ ==yt
3 3| FavEAAD, GEW Ve y 2 2| TIRIAR, AFTVIF, KAV V=T 4 A FH
8/ =x=y b
C 77651 DOM-1 F AV ENBY,  EAD 8M /2=y b || C7776-1 AMF-1 ¥ | T#uZAH, wAF7vs4, FET Fig
2 2 FAEID) o RpS ==y b 16 M/ == b
G 776601 DOS-1 3¢ 7(4 »ngj’ - 8y b 2 2 ¥ | THusAh, ~wrFrvry, FET ;‘;—_512 e
2 2 ¥ v LI RH =y b
C7774-1 DAO-1 | TF#wuzith, BE 28 /229 b || C7763-1 PCI-1 SARAT, R 28/ 2=y }
2 2 | THerh, BE TH/2=y b 2 2 A AN, VAR 2/ /=y }
C7777-1 AOM-1 3| THeZlR, ~AFTLry 45/ 2=y b 3 3 SARAS, MR 28/ y b
C7770-1 ADG-1 ¥ | WAM ADC PGC %#7 v 7 C7768-1 PCO-1 SART, BT 24/ 2=y }
C7771-1 ADM-1 | s #ADC Jirigu 2 2 NN, LA 94,y

ATAEIC 2

AR OFATERI & e s 72 b O R BT 5,

3.3.1 774 AREEE

NP BRE Fezo BB DWTEERLLH LM A1 OF
”ﬁ@%@@&mmﬁb<umhku*%@wﬂﬂaﬁmww|wu
JEnEh, KER ortLvaFs TO HHEE ik ok 3 L L X0
o

B A R 520 HEICDNT D T 2. LHF A 2EEOK

72, AL 262K R, 3,600 rpm OEMEAEA RIS LS TEIC R ©
Twnd,

3.3.2 HRTF—7%(E

9 15w KHAT 7 15w BR 7-7 EEOBERBIBWC SR

nEEVL, EREERELTT 15y OERBIRN D ORD 5
M774 ik ch b OB & £ ko MELCOM 3100 »y-F %50 +
$3089vy & F-aMT ot b A hbne LTRBEILE
BOTH 5,

3. 3.3 BEMEERE

D D 2 SFEOBE IR CINL T, HIECRK 256 [
H, STECRA 128 AR ARG AT BE 2 22 mIRAELE i @ﬁﬁﬁﬁﬁ%’é
XN, F-s BEMRICEHY 2 MELCOM 70 DR & bic ik
“F2 &L dic, MELCOM 7000 u)—% %3 U &7 2 KBED
OuFIvN 32277 —-vsy JoteY & LTO EAD EH2bitd Lok
oo
T C BRI LWBERE L LTk, &k 4B8KBPS o Ay Rk
AAEE A RBEE ISR s X CAREBRTHONE £+ Wac T
LHEHHEESRD T b5,

3.3.4 F4RFULAEE

ZHALT B IRER O ic B - TH 742511 4
FBRUTH D, 3= I0fa-3 & F2T01 EHEE
Y256 ORENBHICH L Tn 5,

MELCOM 70 icix 8| 2. IK/RT X 5 et ois 3
345, M 395 ED h5-F12TL1 DIED, EREBD J524005423
L1 OEBRBAREC R - T D, voto1y -+ dEDTTOLW

e} (@
B LR

M340N, M

674

TOERKCADEL 5 DI S 7o,
3.3.5 oex AHAHEE
ek B B LBE TUa—~1L TR S & DMA 3439 #%
Jota A5 ATRE 2 IR % TS L /e,
3. WD Jota AHH 10w BART DS, Frh XK EHIO 12w
F i DWTH DMA 7ot fEHTC CPU &35 Cc & WRETH
)

S CRE O

4, FHEVRFL

2 3uCa-a2 BEERT B IC LekoT, FREMFECKEE L,
CNFEHABAEL LTI T % 32 2otfa—s BHE va5s 258
H&#, BSOS R IATE 2 BH D B2 bk 2 1 JEFH Bk
WAYDDH D,

ZO—DDP & L TAE 2 AICSERER 12uf- PRI DERi ©
CHED Y & ICRBIOBT vuooboy IEZRO HlfH » 7-2 I -
fRETR & L CEA L7z MELCOM 70 6 & b7 B 2LFuAT4 ICD
W, % TR « (R & N BHURRRS S 2 & i D i BESE A B

IPLRI[PLPHJRIUJLIIDIPI FL\BJTFHFLI

K4 20Fv256 DMK
Multi-system configuration.
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H+z,

—RUCHE vays HSED EHA 1ok & Totey BOMAS
Kb b, Oz, OFvrn MER ORELTES, GOsoa
R B ®Vud 1usoz-2 A PEMORLABE T Tn 3 75,
HHED 5254 CRUTICBRZHEH b @ @ Fo20 MG HAS
SR LAkoRikd B 4. CRT X 51 1:6 ORGSR L
Tnd,

4.1 HWEVRFTALZHTIEK

(1) EfE 108 m & \» 5 BB AOIMEEE Yo ORI 6 &
O Jotwd FAIEEMEL Jotx A r-JL OEMEREE Y W
blicndns BEREEOER Wi T C L, JotyY HoBHs
PEBEE I 200 m i b T 3,

(2) 271 BRLFBANNEEE R ¥ D 2256 Yy-2 S5
ko ICERMEHRE LT, WA Jotey OMAMRLE Er5 & &
I, v254 Yv-2 DAL L 5BFELY DL

4.2 BEITHEBREESER (CLU)

4. LET T e ZoDERE FRHC 7 3720 1C 1 SRR %
PHRETHD Fotwy B0 F-g IEEICHES d~AnsFoz © S »
EHR O S TFRABRETH B,

T DM THEO v254 TREWICHTD Sotwt & ALY
NBEE L DB T Fean BB AR AL, B3 1va02-2 31,
D5 bHT5~ I IR & U C Fea EEREBUE 200K A1
By Hl L Tn s,

CLU Ok % RLBERDO LBV TH D,

(1) GBS 530 DMA F43

(2) F-aiREwHE 200 A1 b B (Lawtn 2D)

(3)  F-a iz 8Ewh+1Ay5s

(4) IREs-2E (T Jows IEE

(5) Hwmlssy IRk 8 Bl (BRI ETRE)

(6) [=EHlfEE= FTH dvFuvay R

(7) B¥Mgcors-#5  VRC 3 XU CRC 5140

i@ CLU & MELCOM 7000 Y —% O Fp2), {2 z—21"
wh (CIU) & OMICER fuaor—2 LOTEMEZH LT3 ko,
B 5. iIc/Rd X 5 i MELCOM 7000 & 554 L 204 F I FSotwt
L COMBATARER G 2>, CLU OZ[Ek 5 DRSEEIVERTEE 2 5 %
D L7e 2w bo-o iR E D FRETS D, #E vars R Lof
BanFE e LT FIETgECH 3,

4.3 2o H—Frx7

BE vass HRT 220D p~Fo17 & LCHEO B CLU
DiEic MELCOM 70 K3k D L 5 2@ iE s hTn 3,

4. 3.1 {ERETHBEESERE (CLY)

Sl el CLU 23tk < ki s s ol L ¢
DI CLU &l RES : LTI hAbOT, 250

MELCOM MELCOM MELCOM
70 70 7000

MELCOM]| \ [MELCOM
70 v x{m

MELCOM| IMELCOM| __ IMELCOM MELCOM| |[MELCOM MELCOM
70 70 70 70 70
(¢ )7 oy b
N . T K
! (b)3 b7 — 2455 TOA oy
S. BRI SMHE £ A clE vas o HRG

Complex system using computer linkage unit.

MELCOM70 @ p—Fo17 - ERE

| M7O ] \170 | [ M0
i

[ M70 }——-—{ M70
I

]rDc|

}rDc | ]FDC] ]rDc] [rDcl |rDc[ }FDC| erc] [FDC] IFDC[

(a) 774 LEEHF (b)

f%f%% :

BT 7 AL 3tA7 740 AR (o) RETERM

B 6. 420 g020-1 BHEE H 8 2250 BIRA
Complex system using disk cross-call.

Jotwl ME Jodss Bl 5ot TS L, 5~20K A1t
BED F-s GkBETE5 C 5L S DTH B,

4.3.2 EE~vF F4R2 2AaRa—LEHE

2HD Jotey HLIAOHS 7120 HEEILAT L < rota 7
5 CLRTRRICT 2T, DL HBOBE vags 2 RT3
T ERTE B,

K 6. 1K 5022 so20-) BEF S v276 ORI &
To B 6. THRLE (¢) DFETERBR vIP9IF T o710 D
BEEXETTRS CLICL D EDbDTHEEE - 7Y ERT 2
CTEHATELDDT, ICIK Joea A & LCGlEHE S e flnid

o
5 BZFOsr>.4

FEEED N—Fozy BEERHEET 2T, BEOBY o5
6 THEM LEHE R o T L T &1, A-Fo17 BAORETS & 38
Wt BT HEEAYTH B,

&I 22 2uba-2 D XS I, ik 4K CPU D g/ Mg
b, AEAFE 0711 245 T RvogdsouF WBE < 1A- T 5
TR o052 OREIKICE 2 FC, ARSI T 1 - 28 sc s
W, Bl 056 DEREHICD SR i, vrys HE
IS Ul Judss DR THEA X 5 IKEE L Tk BERD
%o

T 5w SIS > ¢ MELCOM 70 O Sodss kD= D
DOETH O TR E T # 7,

AR Jodss
22uF 7o JBRW Jodss (SDTS)
1T zw0 JBRW Jodss (DDTS)

5.1 EHSHIasrSa

RO 720, v-Tosab HBwik CPU @ 44 #EF 52 b
D& 5 BRI T2~ DRBEHC DT RE R % 132 5
&AL, LD Ea-L DR HMICEE A D OR BT 2,

5.2 SDTS (Stand-Alone Diagnostic Test System)

AMH 1u822-2 B4 LT CPU il 33 BIEE, 1
£ OHHEE (C 0" 5%HHE&b L d D2 U TFEN 150254 &
MEE) K2WTid, #HHkahAk 22 (SDM ¢ fi52) 0% &T
B—oF yJvazs BT 2R % AR AT D B L FAa W
b LAEFEARR S NGE, 2OREEEOEREE A>T o

EEREADLE D /DS BACHMNT 2 c L AN E T35, (A7)

7. ¢ SDM {3 J0d52 OREEFTTFIEOEERIL, Fodss
VERTFIE O fE L, BWHERD 2vt~T79 ) Da~2w b OEHEESG %
5 B¢ SDTS ez s vk b o©, MELCOM 70 @
)F%’I—IEE T2 D—2CTH5 BOM % R-2 & LTw3,

2 Jodss
=
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i SDTS K oWwTikE 2. KR L BB LTt eiv?

B0 FiNY 7Y AT L

SDM P, NI Lz J0d54 & LTHBEINLTEY, vars BBICHIS L7
S0ds6 P2 n-Fozy B & FRC 1-F K b XL b,
7. SDTS o {& % 5.3 DDTS (Dynamic Diagnostic Test System)

Stand-aloné diagnostic test system.

RO AT Yu25s & BIRHCIHRT L ERE © BC 3515
Vex 4T, vass e LTOBMEEERRE T L 2 HI

VR Z;i?’;ijfj;t{ LT 0, HEMAE R va5s CRLTHERSH, 0 u256 O
oo BRI Ui az;aa“:#ufaau BT Ao e, HATE z2b, BML ¥
nE — 2k, A-FoT7 MEROHH s GfEH I D, Fle LT a-
T Toe Y L=F 4 F g ¥ e FHEE L a vy,
DDTS %7 & ¢ 5 /e BBk NFozy fkik CPU+8
o [ KW 27580+ U7Lats o090 +32KW BER Fo2048) & % »T
S B, sar ORRICIERRER X UK S0 ORIEEma g
3,
LSAC ] TS5 —Ayt—u thik & 7 5 DDM & DDTS FlicHHc PR S e b et €20
o7 moF %3 RDM % -2 & LT CHICHE S0d56 BO 15115+,

) — I5—Adwt-3 0F—Fu HEHRAMEN TR B,
L VB iy 7y 2 7 L DDM i ik 16 D a2~ & BEICH L Lazou %0 i
7o774) K 256 D 475 220U EELTE ) 16 0D 220 €D TRT
R s A A RHEHVEASTIRE & 72> T\ 5 2%, DDTS L CTHE 8. ICRT & 5
SR v ;TEZZ;x%A/\ B 7077 4) 16 LAL ®35H 4o~y KB LTk DDTS [ D 220 H2T
RiD 4 752 | VS LRTw 3 kWb, FIREIVETAERRZ ¥YJuazs iRk L2HHHE 2

i B TO T L)

ST AT PN R e v v
MELCOM 70 0 p—F917 €2\ THST OB AR & A ic s
[ L7e#s, BUEBWILTE X 5 ic MELCOM 70 Britti A7 =
St Adate = 3uEa-3 ® a5~ £-2 & L TR WERSECH LIRICHE
L0 5’(%;’;7”?2@% cEBEENF AT Y, HHHEOBRBCESTEDC LB

\ 7055 4) LT3,

X 8. DDTS o & &

Dynamic diagnostic test system.
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MELCOM 70 DERY 7 T 7

G SR (o) R AT =y
R & el A& JE BEF

MELCOM 70 Basic Software

Yutaka Tahara » Takuya Kitahara » Makoto Yamazaki

Akihiko Ito » Masaaki Yamamoto

The number of orders for mini-computer MELCOM 70 has been increasing soundly since its debut to the market. The appli-

cation field of MELCOM 70 has been diversified much enough to cover machine.control, data aquisition, process control, data communi-

cation, medical treatment, and so forth.

Ordered configuration of MELCOM 70 varies from a basic one with only 4 KW main memory and a system typewriter to a large

one with 32 KW main memory, a card reader, a line printer and a cartridge disk apparatus, aiming at the equivalent performance to

that of conventional medium scale computer system.

In this paper is described in general how the basic software

increasing in variety, and advancing in technique

of MELCOM 70 supports the mini~computer application which is

L £ A & &

2T Juta—2 MELCOM 70 (1383 LRSS 30 IHAH i i L,
= QTS HEBRHE, i, Sotx fiE> b F-2 BE, E
LIRS bl o T b NForr Bikd 4KW o3Fafgh
B v256 217512 Wi 72 T OIEAM D b 32KW el e
T, b BERGERE, S1u JUos B, h-MoD Fezo BEL OB
BN, HEROPIBEIENMO b O CIEE CREMAL TR S,
TOFRLTH, ZREE, BEET 5 22 oura-2 OIS vass K
#f L MELCOM 70 O3 vobyir 758 YO X 5IC i~} EhTn
5D TR ENT 5,

=

2. BEAVT P ZTERITOHR

AR yoboI7 BENCH AT, 22 a2 LR AEZ DD
B, RHSE, BED oot HOBES DEB EN A HE LTI
B 5,

B1IC A-Fory HIROE» b

(1) FORARINX L, B/ 4KW 2 bEETECT 3 25585
H5,

(2) FEREBIELTC, Frao BEA & OMICRETE R
XNA o5 ERME Nz o256 BEET 5o

(3) EfffH 2ov & LT, Jodss VEBRFOMEMA I
BRI N A vars PHEYEED 5,

(4)  ReRRERLE, EREMEETEAR SZKW, n-t1vud F420
LA R O MB, S -7 HE, h-F FHESHE, 510 Fuz
W, F+302 F42001 HEA L, PRENORK & &> T Tl
SR EATH B,

i ends,

B2 IS OEC R, BIRAEHTEEL - BB T -5 B
- WISE - WBA A SIAMEHIC 2 Y, DEC Hik YT s4-h O
TEHEHICREEZE - BISER - BIEEITR A Y38 o o 7L
THER -2 BEODERELLDUTETRE, HATHERA
OB % - <, COQWCOFEARBCPU S & Tl

-

* FSTHLYEDT

EhTnwd, CCCoOfERBOEOOHER LD HEAR YIIII?
T BRI O EORAZ-THED, TR LOIREMATIZA
UL AL D  OREBRAE T ERD, TR A% DL TH
FIChRnEnws T ETH B,

EIICHFEOIAE > b H B &, u254 Ji5EE OEM (Original
Equipment Manufacturer) |[{#x X U BAUGEE 2330, G Y
2bo17 VERS, v25s & LCOSEEMICT VEERTTA S vr5s
IRFEIC D - T, ZDIEH 254 KB L & T22 ZOMEER X UG
FH votor7 VERDBERA L D20 D Hifi—F y2 917 25 92546 To
D7 A bEREN S, OEM [[i58iIcdH - T, A~h E n-Fo17 &
A votnry OFFHML, OEM hzav 2% uass B B X UG
Hvyoro1r OVERRRTT4 5 ©¢, MELCOM 70 L-¢0 Jps5z 5
D256 EFEFRICER L Avr-0 ERER I 5,

HAICKRIEREE TS C b, BRESIOMBEERY & &2
b yotoir ORE, Ml X GRS ERNORSI A ETRE L & %,

3. EERVT YT OHER

MELCOM 70 D3 vo b1y o FQ AHEh b4 .
(1) 2&uF 700 Y2917 256
(2)  RoF A8v—-5+407 92506

R=2wy ARL~F10d v256 (BOS)

RwF FOtR F422 ARL-F10d w256 (BDOS)
(3) IPLBTL INL-F1ud DRFL

Y7La16 37 w256 (RTCS)

YFPLAT6 T422 D256 (RTDS)
(4)Y YPwBA6 F4220 AU—F4vd w256 (RDOS)
coFoOMEEE 1 R,

4. AV FT7RAY VI bOTT VAT A

28 7ou V2 E0I7 vRFe BEEARRIEE (EERiEREE 4 KW, o2
T4 17512 FHE) © vr56 THIT0 22 Jota-a2 2w iy
rlEEERMELUELNTW S,

ERCEEE 4 KW, u254 8135152 R OB LR TE 5 2
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% 1. MELCOMT0 o # A& v oty 17 &R .
Basic software repertoire of MELCOM 70. i

EA - T 7 ¥ K - F 7 w ¥ T A ¥ 7 o - F v
& x bl N | I - S P
Jm T A £l bt 2] kel 3t i i} 47
SRV E Tay FPBREE | BASIC, =zxFvFy ¥ BASIC | ~SA44) u—x
- #Fr—Fv | 4K FORTRAN, 8K FORTRAN | 16w~ —_— AT Sy & —
ITEBET YRTA L ey ey Ry TRYTT Wkn—F 4 )74
Vo R F T T 4 K
B TIAFYF S TV T T FaAy 2= YT 4 AT FORTRAN
O BOM yv sy u—4-E FATTY FA475Y
o g e <
Iy S Yy 7 %4 5 FORTRAN QUAST < »
FRU=F g v I | b
B . .
YRAT A D ZPRFVF Y F Tv TS Yy¥y oD
o BDM Ve R Z AN ZF 4 K
S yTa x4 4 FORTRAN CAFA TRl X
R FORTRAN
T RTM — RTM =—F 1 ¥ 7 4 FATTY
YTAEA A CS3 JRT
FRU T g Y e 477
R
YRT A T RDM =~ 4 )7 ¢« GDL 395
RDM — GDL 70
2 RS At GPL 70
JTAHA L R RDM =—F 4 35 4
F4RZ D LTI RFYFy ¥ TV T Yoy a—i-D
. = RDM ZrAdn A4 vFFVR
FAv=F4vy O Y 7% 4 4 FORTRAN Farsa
S RT L S YRFL V2R R

% 2. BDOS o #s7 aubto—i 22uF
Job control command repertoire of BDOS.

Syl 700 VIFOI7 IKEDEFDHDHRH 5,

(1) Rezw2 78073
(2) JEDEEEHE $IL-Fo Ry SR i ol e
(3) jﬂﬁfi YT i) ~#JOB Start new Job FLwy g 7O
(4) 3K 1-5495+ #EXEC Execute program | Nw 77 IV ¥ F Fuy 7 Ln0%T
(5) 4K FORTRAN #ASGN Assign 7 7 A MCET BT ROFYT
v — /MESSAGE | Message FAL = FADEFA v - VDU
#PAUSE Pause & a 7 O
i) auAMs BERET, 2wAML 7ol - 23TE S, v2546 % r —— Sy
T o-F 95 &< Jofse wllgelily 5 L AT E &, #EOD End of data 7 R OMT
i) &FEBTH L, ‘ /TFILE Temporaty file | 74 X207 #7 ) 7 7 4 LOBHR
(6) BASIC #DATE Date 4, A, BofEE
1) d—toz K% BASIC % bfTFlB EAS ¥ v £ SEELE #LODG Load and go Furynko— FREDCHER

TEEHEE 8KW, va5s 213512 BREOEM CHERTIRER 22
oF Fou yobeI7 ELTCOFRL DD B,
(1) B8KFORTRAN
i) JIS 7Kk 5000 (C HEL L 7= SEEES
1) aofrs BEEWC, 20AL 7uf J- 8T E 3, va54
FHEo-F 352t % Jodss HEEENESY T2 LRTE B,
i) AFEETH B,
(2) 1225u5wF BASIC
i) BASIC K fFTRImEMGS T AN L 7 SEEHE

) chboa<vr i, RDOSONy 2777 9v F ¥Va7 avie—n Y27
spa=wy FEHCtHD.

E=R [

1———) Ss7avio—u Towyd

IVAFVFy R P TT

FORTRAND »/¥ 4 5

Yz o-%

Trp Al XL FFY R TOTT L

d~F 4 )T a4

5, RyF FRUb—F4 5 ¥XF 4

1-% ForSa

B I

RoF A U517 2256 BEREEHEHTE & C&HE Judss o
LT ORDIC, FERLL Aoy MUl HED TW L T & RTE
% ARv—510d ¥256 T H H, 237 w2574 D 7o ¥ K BOS (Basic
Operating System), F422 D256 D % ¥ Ic BDOS (Batch Disk

IALTZY l ). *ENXBDOS? &3 F7THE

1. RoF #RL~5007 22506 DOHERL
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2. YPLaA L ANV=Faud p2FL D Fod5s VERFIE
Process of making programs of real time operating
system.
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(3) 9vwuzal—-z oo S1F 200 FAvFLT T1F DFEMM
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Relation among RTCS, RTDS and RDOS.
£4 RTMRDM o £-a2 2204
Monitor macro instruction repertoire of RTM and RDM
~ruaw | 4 # iﬁé fi
M:AB Task Able * A 7RI
M:IN Task Initiate 22 7 TR
M:EX Task Exit BA Y IFTHET
M:TD Task Time Delay X R R
M : DA Task Disable KA 79T —mg
M:HT Task Halt 2 AT BEET
M: ER Task Error RRAY 2F—-RT
S:AB Subtask Able P TR R T PRITHT
S:IN Subtask Initiate YT h Ry FTER
S:EX Subtask Exit BT RRIITHT
S:TD Subtask Time‘ Delay YT xRy STBE
S:RD Subtask Remove Delay H TR R RTRE L
S: DA Subtask Disable H T ER YRk
S:CH Subt.isk Chain FTERT F Ay
M : SEGLD Segmgnt Load Fe R f T AV PO~ F
M: RO Roll Out Bickground Area f;; { I3y F R TOr— L
M:RI Roll In Background Area ?j 7779vE xyTou—N
M : PAUSE | Pause — AL
M : CHAIN | Program Chain FRTIAF LV
M: 10 Execute I/O 7 2 AN, T4 2E
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M : DO Digital Output T4 P rAMA
M: Al Analog Input Trar AN
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UDC 511. 2, 512, 8, 681. 3. 04

Modulo-p iE&EIZ& P 3= AV E1—FREITHIRELR

T 5 R =

A Minicomputer Oriented Matrix Inversion Method

Central Research Laboratory

Based on Residue Number Theory

Sadao Shimoji - Kenzd Kobayash

With the objective of developing a calculation system of high operation ability suitable for the data processing function of a mini-

computer, a calculation based on the Modulo-p operation has been investigated. A matrix inversion system has been composed in

accordance with the method of Prof. Takahashi and Dr.Ishibashi process and its operation ability has been studied. As a result

it has been confirmed that the calculation method has a working speed of more than three times of that according to the floating

binary point operation routine of the asserbler, and also that it is able to invert a matrix with a condition number close to the tenth

power of ten. It has been made clear that the device is fully good enough for practical use.
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DIE T & Bk X, FORTRAN % BASIC, %2\ 7tuds
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A, 275-Uud RREETH 500, BHANERRZLERD S,
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&1 £ & %
Prime numbers.

4 b (gnp2pi-1)mod pt | (p1p2--pi-1)"! mod pu

1 32749 1 1
(7 FED) m m

2 32719 30 11997
(7FCF) OE) (2EDD)

3 32717 64 30161
(7FCD) (40) 75D 1)

4 32713 864 6323
(7FC9) (360) (18B3)

5 32707 30240 21239
(7FC 3) (7620) 52F 7

6 32693 9113 25396
(7FB5) (2399) (6334)

7 32687 7553 31921

(7 FAF) (1D8l) (7CB1)

8 32653 12615 3981
(7F8D) (3147) (F8D)

9 32647 16833 13392
(7F 87) #1C) (3450)

10 32633 23845 29770
(7F79) (5D 25) (744 A)
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|
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»|

ML ##kD 3 20-
Flow chart of calculating the inverse of given
number A.
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V=M« Mjte y==ry;, i=1,2, -, & oo (12)
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OSHER P—1D/2 2252, bDHYVELIDT, 2LV Qs %,
Xi=pa+ Qs+ge, Q=P s (Ya—y1) oo (14)
EThe
Y:pl e Do QabPr e QoY e (]_5)
EEDLEIND, QT THDBICEE P X HEHE vy 2HE LT
5, ¥3 BV, QHLTRAD 0L S AHT LTRSS OTHS
2, TOFHE—Mc, RO TED TN D,
Yi=y, @i=»
giz=(Prepar o Pem) 7 e (= Yi)  (mod pp) g (16)
Yi=pi - bo b 4+ Y

JE 7 I EOERIBINL T, pre Par 2 Y 22 LD E =0
LR, TN LR V=KX= =Y, CT—EBICAh %, Th&D
B, Yold £+ po—1)/2 OFBEEEL, Y 2§ 2, - P2 TIHAY
L% 54, A Y3 Y 258 21 - o« ps TR L 2fEE S
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{, ~EEtHBDTH D, LUOOFHFIX_E, =&, , RHE
ORF, Bifp XUNMEZE»ERTTIE I A D, LADEH
WEEE L TR RS L CTEERRYEIN T 5 0 ERTE B,
3 (16) i X B — KRR OFEE o 250 oo~ # R 2. 1,
FFCTHRLNTWD vulfl OEHEE 2. ILRT,

3.2 Z2EWHENH

Modulo-p JHIIC B\ TR £(—1)/2 0 &% 255
BCRLEREORABLETH L, HEDERICET 5 X5
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5 L BEEETH D b, EIELTNTOT RICDOWTHELK
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b A EEODEIERMEAED Bk, — (@1 P2 Ps—1)[2
LY (py - Po v P3—1)[2 OHTAD BAEEE KD & L3 TE, &
P AERE L WGRLAED S OT, COMERIEE 108 kD,
PRYEADDEEL LS, CCTRE(EER EORAR D H - T 10
EHETZ COERBEELOHELTAS 1-F0 L HEH L 72,

# (16) TELINEHRCH TR, SEEE F—20IEE X
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( )OEFETLA
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BOUTTH
WMHAEE S A B
1 —1
¥ MY,
Q1
P(1)——MP*
i

] MYt =) Y(I- 1) modP(I) (757~ IR
i
(P(1)XP(2) X XP(I~1})"'—> PI(D)
SY(D=Y(I-1) = Xmed P()
PIDHXX =5 &(I) medP()
|
MP*XQ(I) —— PQY{VAFT 1)
PQ*+MY:* > MY:* (Vi F7— KhoEE)

MP* XP(I) ——— PR’ (vWF7~FHH)
PR* —— MP* s
RO AT v 7OHAS
MY:* ——— MYy*

2 @HErLILoMzRkDd 520~
"Flow chart of calculating the original number from
residue numbers.

K2 vufrys-Ju
Explanation of symbols used in figure 2.

P ] 1
P #gopr I=l~a D)
PI(I) (g1 X po X X pi-1) @ mod pi TOMWE &)
SY(D) K Y % o1t CHBILCHRE i F—2LLTA YTy b T 5
QM) KA END g $E2)
YO G ERDBRDICHEERD Yk po CHH L #H2)
MY# BB IR TR Yier #3) (9AF7 - FEFR)
MYq* WCR® b3 Y 11 3) (RAF 7 — FER) BN AEThBE
MPp# Pt Di~1 ETCOR (prXpe X Xpis1) (ZAF YT — FHEFR)
PQ* prXpeXooXpiaiXge  (FAFT - FER)
PR* DX P2 X X pi-r X pt (= F 7 — FER)

2V pi, (X prX-eXpi-1)" I mod p O BLP LT —TA L LT ¥
» P LTHL
H2) Y=yimodpiot ¥
@=(p1 e papt-1) X (¥e—Y-1) mod py

& 3) Yi=pipr-p-1XqetYia
2L TFOLDICBEICOZ tot LTEHHR & Lice 10-F 3
DR - €, HEOIMEMEE, FHEME X CERIEEEEOHH®
Khb-> T LA, 2D5 B, HIHO oo- %K 3. IWRT,

MBI X » THEBE LS 38X Lo—F, 32767 X b, e/h&
v, ERONTHRTRHCETHY, Rl 0510wk
T =097 x (32767)1, LMo TH LA EMETE 2HETSD
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Ar X M -~ B«
(N7=F) (17— F) (N+17-~F)

Py 77 TRYLFT - FRAEERT S
BULIELN+L | 150y | Bisay)
¥2UT7TS

I=1,0F1=0

Z1-B15+2z2

TAFT =[RRSI, PO -F Y

BEBEFNEL - F LHEOBOET ~ FORKE, EE
Z2+B(1)—~ Fuw, ERFrvF7 - FFBR
B(I)+OF-B15 TR B

| OF : TH7 — Enbn{El 2 E3sL
SEIEENREN - T

OF-B15: M 7—-E~DEIZ R L
Z1+B(I+1)+0F+0F1
—B(I+1)+0F-B15

OF =+ OF1

OF1' ME O HEHOLENEN £
HHL

B(I+1)V(OF Dbit15)
-B(I+1)

B.LEBBEERL-FL DD -
Flow chart of multiplication routine of multiple
precision,

V ! Logical 'OR’

3, ¥, BERFHRETIAHOEE 1/2 &, BLCHk~7% X 5 i
FGHEFNCHFR S C k- THIT2 C e 2TE 3,

4 fTEIREDOLH

75 o g% Modulo-p HEIC L - TiiA S i, AT F-2 %
10 EROERM L 16 EHFR | L, & bicEpr T3
Modulo-p ZBRICE LT, KED 7LITI2A6 O - CTHE >0,
X TR ONERETOBERKCET L w3 FFE LD, CO 20
- %R 4. iRT,

AN 75 BFFIORBHET, BEDL VT RBRE L v,
1o-FLERICHIRT 2 t RECAR B DT, TAREDE D DL
Rt rsclico TOHEGREAESERHEHEC X - CBEZRD
5o ) F-2 LR ZUFTHIOBHEDOKRE S, &b oT
whid, TOTHIORE S LELETRYTPT L LERTE B,
Do, BICGHENS L5 CHFREEG TR 2 b, R
T, PEZHESIEEHACILRACE BRI S,

BHED 7Liuas EiFEET, Hx s % 7 A v, T0fFF)
{ay} DHEHFEF 27 LABHIC, BHcTs] {a;)! o@EER 2
PP T2 ew SO FEYHA, & 2597 IKET 501 - HE
B LU BREUT 2. 3 Bk ~<AFIF Ik » T, Modulo-p &
TR %, Bl voki, BHEROTHLENEZERTSZ LN
SHIEILT 2, b, HEROHE

ﬂi(;-‘“):ﬂi(f)—ﬂi(/’? . a,f.’;’ . a&)—l ........................... an

KEWT, W L-Fo KX bKdZ a1 id, %14 jicDowTit

Modulo-p JEHIC X 5 22 duta-—2 M ETFIRESR - THI - bk

THOARE =
MPO{EEN : P

rapieresy

FIEET D

!

AHDEE # 105K T
FL T4 TH(MXMI)

BEEL STMEISEHKC
TIRLT, Ny TFIZR b7

Pt—»
ERT 5
THOESRFREPTHAL,
TR~ F »~A B

]

BERIZE BITFIORENL —F >

(k) (ky  (kr (k) thioy
Qi T Qi TTGik Al Tark

HEAERDBL~F>

N: PEOPTOATIRIEIER
No | BEEOIPEERD B

I

E2isaldoe3
WOETEATT7 7 b

END:
4. ZHEBEFTIRE Jods620~
Flow chart of matrix inversion with multiple
precision.
WTHdmb, nxn FHORE*fTA 5 c»ICLER VI OHE
EnElE A3,

TS5 LT o dfTHOBEREGE, kB LCEINE e b oT
B, BEROBE LTV R, HBTH2, BLHTE 254-1
DARCE > THT BV, ThDDL, THIEFK a; 28HLLTE
G, DFBLATHR la;] BEURTE AR5 ay ORET Dy
bLHICERERD,

ay;=Dy;l | ay;]
@yt $ER—Dyy, ag] P BEEL e (18)
lai;l @& 2557 KW THRENCH W 23T AEEE 2 8 kil Tn
b, BEROET LKL TROZCEBTE, 7, (Dyl &X
DEEFCELNTWE {a;)™! OEEIC |ay] T 3tk
> TKD LI B,

SRELUVSTR 20-12 OfBCA > T, 0% ¥
L6 ERFER L A > Tnd, Ao ThaThE, BUATAIKEDSE
2RV, B KT 2 2 LU FOMIEE KD 3, £11C
BT 23D po ICBIT 53 DRI X B BRX AR (16) 0%
TR CEHTE S, 6 ERRE Y 2MAB LI h &5 hid,
TOTTF {ay;} LT EbE D, £, 2 BT 3EHE%ER
Y, 3TLETEAXNEHBTC2ROIDL—HTEALFTFRLC LK
Lo TiE»D LN %, WwThOBEEd, HERRTITE LW,
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5. EEMORE

B AR OBEEER, BRI AEE CT 23 EE, T
) B 22 WL FICL > T E N3, Modulo-p fEH#ic
BT, FFD 2507 CET 2T D B BB AL, R A
REEDZCLHRTEDIL D, BRIOELITHEAECRHARECE
N3, CCCH, BEYRECEDLDTCBREAD 2P, HERE
DR ETR S,

51 FEGL%

FAFIREICEWTE, X<{Hbh3 X5 ill-condition o # &
CIBENZ CAbN D K, —H T D condition Lk »C, BHEAY
TBHEED 2T B, fTIFI{AY D une % JA] 40T, &4
oy

c-——][A][ . HA—IH .............................................. (19)
TH5,

¢ IC X - T ill-condition D2\ 5 Afif2AE b5, Al &L
< {A} @ 2j0h1 KR, TADD (A ATYE OWEHEREAOH
HEEEe3 e, |47 € (A- ATV OB OB
OYEAEAET 20, ¢ RREVENS C L XFEFEORNDD
DEFROYDODOHHBRENC 2 2FEDT, £, [A] & LT max;
54yl B2k maxy TR Ayl 2R 3k, ThiE Ay D
KEXODBUR®EL %, LAaRNoTecHREWE WS T &I,
A =c|A} Ic & 5> CHFTAOEHEREAE L L 2EDT, ob+
v OFFFIR ETik, o~10" D 44 IKEL, SFr5F|0L DT e~
8x 105 ¢ 5 W@ V

AN F—2 OF 2B E PR E, EEOEREPEDTLHIEN
DHmr»ET2HE LT, atfo OFFF) {Ly} @A O LB
3,

Ly=1 , i:l}
=1/(i+5—1), =2

1 1 1 1 1
12 13 14 1/5 1/6

{Li¥s=S 13 1/4 1[5 1/ 1fT peeeeeeeevnmronsnnns @1
14 1/5 1/6 1/7 1/8
1/5 1/6 1/7 1/8 1/9

5FF 55D {Ly)s KOWTRT , FBEOSROR/MAMER2520
BT b 0% Ly, 2OL&RTFE LDy L, {Ly)s I
b or+y OFFIC, chZUEL .
P1=132749 X % fHOE
‘ 3780 -—2443 —15648 -—1453 —5678
—12611 —13205 9836 7399 --8718

{L'D,}s={ —4985 14195 11758 —7935 —6595 mod
15186 —d225 12407 13747 2236| 204D
—2091 5678 14396 —11758 —13994
............... (22)
| Ly |s=5678 mod (32749)
£,=32719 Ic X 5 fifoE -
3780 —2233 15631 1457 —7418
~12641 14855 —9803 12188 8742
(I'Dyl=( —48%5 14174 7817 8077 64937
_ 15366 —8875 —12321 —13905 —2122
—2001 7418 —1324 —7817 —5695
............... (23)

€686

|Lyy|5=7418 mod (32719)

P;=32717 \C & % {908
3780 —2219 15533 1651 —7534
—12643 —14965 8020 10324 9906

(I'Dyj}s={ —4825 —13882 5371 13511 2999 mOdl
15378 —0185 —9603 12602 1954| 10

_2895 7534 —2372 —5371 —7325
............... (24)

| Liy' |5=7534 mod (3717)
T bOERER A bE, 10 fBHERTR,
{L'Dy;}s
- 3780 226800 —158760 3175200 1905120
45360 —1814400 14288400 —30481920 = 19051200
= 158760 4762800 —40007520 88905600 —57153600

—211680 —5080320 44452800 —101606400 66679200
95256 1905120 —17146080 40007520 —26671680

| Ly’ 5=1905120

Ehb, TTTHSGHER BAD FHE LDy it 2w T, |LDyl<
(P« B—1)[2CHBhb, p1FXUV P KBIT 3 0OMHNEY
HaEhbeiciERe, Tbhic by KT 3ENEEZ A EbEAE
R T2, KBTI,

{Lyy}s1=2520 « 1224 15

5 300 --2100 4200 —2520

—60 —2400 18900 —40320 25200

=¢ 210 6300 —52920 117600 — 75600
—280 —6720 58800 —134400 88200
126 2520 —22680 52920 —35280

L hD, BOTH {Lyh OBRREIFLO #-4 DREITH o7
DI LT, WTHOBERIFEA 1.3x10° T, HLHICKE R, L
Mo THile, FHIRE/ANE Q| Lyls=1905120/(2520)5:1.7 x 10~11
TH5,

5.2 HEEE

Modulo-p HEIC X 3| EDOFHFEREDOIME T4 5. HE
BOER, EraRRPELCcE, FLUMNCTTELS,

o PHEhETBHEER, RAN KEE A B L 5 kK, BBR
af ) LT L EFO0R% - B (3P #ET 3) He kU
REY SHECHEOHEALERICE o) - )l 22 2b7 Th, %
NICK LT HEROBIEL TR 5 » b, 88, " EXT#EETh
2, hiklipbn ¥ThELS, HECETIREE Tz 275
z, ‘

TEz[T(+)+T(x)+T(+)]><713 ........................... (27)

rhB, fil, To BERHOEERELTHAZTAR 5 CHE
THRMTH 5,

ESEXPML o, R 16) IKRENDZ k5L, SERMEF-2
DS X UINE, B IUSEEE F-2 OF - REXLETH S,
BAEOR, TADLSER Y my T35, ThEh my 0K
B Feq OEE (i), 3m, MOBREENE NED, # L U
my O BRSETREL L 2 - my HOBERING G cEBiEELw
SEHBTHD, I, HREEOREY X UCEREE LEF &L, 5
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%

%ﬂwf

87-—-F

Floating
’ll (27~F)

400t~

(ms)

300F

Time

2001

100+

5. 7 XU p kT BEMERRE %L

Variation of time for matrix inversion with

n and p.
7k s, TH, ZH, -, m EREOHELHIENRT
fEaisko b, THAEZOH 72 LOWTHAS, my=3 DB,
B Tar i

Tar~[28-T 4y +10- Ty 7Ty +2:Tay) » 12 -ooone (28)

EA D,

HEOBMEICLE S i R @D kxhiBELT 37 Th 3, W
DERIIC I, LCREN % &5 i L % 2 [E5°2, tut
DEE DB, MEMET, WO » MsETH 5,
R Tr 12,

Tr~3« Ty + 13428 « [Ty + Tyl vt oo (29)
i35, '

F, TTAINERIC BT 2L, F—& o initialization < g4
56 FHED 5 BBRICHE T DI - DA R LI LB ORMEX
h, KED, COBLVCNHLHEEINSE bOCHE~RT2~3 %
OREKR S, *cT, MELCOM 70 % F w3288 [/ UFIE
AR LCEIE L, TheET 2R 2AE L. obty OFFF
COWT, 2BV p%FELT, ThENI0ME, HEXTR-
TRDZeHDER 5. WiRT, 7n=5 LU p=3 DBA, 11IF100

Modulo-p fHIC X 3 =22 auEa~2 [ ETTHIREEHR « Tih - /&

ms THo i,

HEER, o-FE X 27 bE D T, Ty=mT-)=5 ps,
Tiyi=Ti=10us & T, Te=25npus, Tx=255-n2pus Xk
G Tr=30+m*4560 - nps THY, ©fke L T354ms A B, iF
BYNBUR BI90—F0 2RV ETHE, TP (1)~500 ps, TF(x~500
us, BIUV TP y~15ms ORE©C, RE@NDICX 2HEMEIL 75
DA, 3125ms & A %, COHEEE®E 5. ik, Modulo-p 1HE
DRAIEE L HH R 7o

6. & ¢+ w

3T Jufa-2 OAEHSEEICHES LA EEROBRE BN E L,
BRI ks ik sh 2o Lol - MBS LU - REXTAS
Modulo-p BT THRZHAT Theo € DM ICHE -
TR %D 274515, Modulo-p FER B LN HERERZEEO
BEHOERBICTIMT 34, B IUTIREOHEY R, i
GBI DOKRE S DL LT oty OFTFF B, HEEORHN 2T
o kBT R,

AR e, BENUETCET3 L EL W B
HEZBDLCEHBTE, THREREDOD 22 & BERD b,
4%, J05:00 RRPLT, HEMETELEX 5 2 bie, #
FHRT 2 E~OISHAAROFRF 0, 22 Juta—2 OFFEESID
[ B L Tw <,

Bbh, COMEEED 2L Do ThAWBTHEHIRSKE X o
Te RS SR II eI — AR I B  BF L L LT B,

(BN 49-4-10 ZZ4F)

Z £ X B

(L) e, 746 < s, 1, No. 2, 78 (14 35)

(2) &5, 45 ] Inform. Proc. Japan, 1, 28 (1962)
(3) R.D. Merril : IEEE Trans. EC-13, No. 2, 93 (1964)
(4) —f JEEE, Z=30 (18 38)

(5) =R, LUWER - BHGRART, arad (15 34)

(6) KE, B4 HE0E, 14, No. 2, 135 (HH48)

(7) TTHL, /R, OKE : BEEERITEE 34788 EIRIH

(8) R : Frdan HEUSORERSET, WAHE 37
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UDC 681. 31

MELCOM 350-7 #l#HBETER S AT A

B OEE B R — B

MELCOM 350-7 Process Control Computer Systems

Head Office ~ Tatsuya Mutou » Kazuyoshi Nagasawa

Process control computers MELCOM 350-7 comprise general purpose minicomputers MELCOM 70 in them as central processing
equipment. The input and output equipment of MELCOM 350 series with a long history of successful results as control devices is
combined with the above MELCOM 70, and minicomputers for process control of high reliability, high performance and low prices
have been realized. In the aspect of software, standard software packages adaptable to a wide range are made ready beforehand for
enperiences accumulated in the field of process control field taken as a base, and the users’ burden is tried to be lessened. Inaddition,

consideration is taken to make ordering the apparatus easier by a similar process of what is called “easy order style”. These aremarked

advantages of the new achievements,

LF A » &

B, BAD 22 0ot~ R ERT 2 2 i X VPRBODEFICE
THEHT IEEHS AR L Tw 5,

y2a7s FEEENE, 19724811 A, A @A 2z 2uE2-2TMEL-
COM 70 # iR & LCh BB LA 22 2vta-
2 TMELCOM 350-7 ) (BI'F M~7 2 8F) #FFE L7

coM-7 1}, HEHE LTEEDEHES > TMELCOM 350 3
y—3| OAHIFIEES, TMELCOM 70 @ CPU &#RIICK: S
Trocricky, EEEE R RMEOREH 1vfa-a %
HHELAbOT, FEYUE, SEORBEEY XL, KK
W sLaA-5 WE, UL T8 vzzs, EEIHE FBEHRO J500 #HiRE
Bl 25, BAREEDNELER, % xEORWEASECHEA
TNTnd,

TR, M-7T D n~Forr OFE, Jota BRI va56 D%
DI ER TN AMNER, 2210t10 92576 KDOWTHRD
Lrdic, EEREEZ YO a0t T uass &, F5ub EEER
y256 DX 5% Jotza AHAABDZ = vars OEBEFAE ST T,
BRICECABRD X v A~Fo1r HRAF 2 52BN T 5,

—ffr, =z JuBa-8 D voboIF &, TtuIs RHWLE L,
nhW 3 1-% -t Fod5s KAB I T 3 20T, IR
3056 WAk W EANADDET 1-f OEFECELEN TN D
DORBKTH 5,

chiH LT, M7 @ yoto17 vass i, 1-Y OEEEBET
27, F 256 T LR SN T W ISHSER Sod5s 2R
HELT, FHEOEHE Awr—u ZHE L, 1-U4-4 892030 % nlEEic
LeC b BRERFR L R-Tn D,

ChE A4 OFFT» LI E COTER, AIHLe %R D
—75, 6 J0556 R EEFEM TS L5 %A, T OfE fur-
S ARTELRRTRETIC LRI o TR EL Vo917 56 %
Mrcac & AHEC LT B,

AT, M-7 oEHE vo 17 vaFs MOSP-7) offsE, FiE
R B L L HiC, KNFKEFCEHT EEHY -2 L 2576 DE
W% HFC, Sotz BEREE vazs ~OERAEENT 5

2. MELCOM 350-7 @sn— F7 =7

HIEFEEEMO N~Fo17 ot L CEsR X kL LT, —
KD L5 R bOBBT bhd, 3. it M-7 @ 254 BRX
R To

1. MELCOM 350-7 (avizt 10 22354)
MELCM 350-7 (compact IO system).
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2. MELCOM 350-7
MELCOM 350-7.
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; e = oM 350— smEs 54 pty
e e e MELCOM 350—7 s BRI
27 XTI 27 AT a7 XEY .
4% & 4k — — /
1 I ] ~ w R 1) o oS AR
TEAL ' ZexT\® = P F-7
- TR MELCOM 70 &-;’; T4 R F
D e b SN Taey PSRN i 3 r
[;37,{} R 12“_/_3_/_J BVhw/131kW | 2.49MW
E V138 T FDMA ~ :
F = [ -y Xz} B ff\» .__.l AL DREERE
A= v S 7 X E U kW &
7a77 A B & & % m i e
0 — FIUR OS5 A oy Lo Fv AL {f?ﬁ’{‘ﬁﬁ
1 [ S5
A DREEE
yE= b
) 7 -7 &k 2 T7xFN
§57 | ZE WEAT) —— =
S s -
Thoix & R o7 TEAN <_®_
A% wRAD 3
T E— NC :
JEET T é‘u\@— A AA LS
: S A G VR SUAEEN T
2= F FlL X=X ABH 323 . .
ik Fen N L—" e L AFIE S S
o
EH - K -
t% 1/5\{%} I %7’ oA 4*/757‘I~._Im__
> — -
N o e L 5 (6] AT ..__I_—‘_L__
-~ o TeEy - T4vHa @/j";&t}\ﬁ fI7TTL
—~!?337 s B e LT [ Ead S
LI —__
TBE R i T A RD7FOZ7tH —}
. % & o ¥ A7 = Iz/i;*o,l e | i
o Tyav| | BERE| | _gosx LR a ALy T
i Ny T7 —
\\A\ — s XE Y a2
B BRI — Foras glazituls
i

K 3. MELCOM 350-7 %, 2 5 ¢ i i &
MELCOM 350-7 system composition diagram.

(1) VR - mlEigEh %+ 5 &

HIH AT — R B S DBE &« Z e DZE IR LT, S
BICHIES 2 yrnats MAER I, B, S0BIpETes
RBBECH B,

(2) mEfEmEEchzce

B SRR % (RO O CTHEOBEE® k3 n 5 & EiRi,
V276 DHMEFIEC X D S50 BEE 2k F5ut BE~D RS %
B5 <7 ®, N=FO17 tLoFzws BIRE, Jxfut-D HRER ML, %
e F—oE b L CERRICIE T ¥ 5 X 5 ket Ch
Twhadhdr bin,

T XY mnEREEOERICK L TR, ZE R vars REHENIKC
HRCE 2 N—Fo17 BEALETH B,

(3) Jotz AT 0T L vars HEORE2 3 ¢
b

BT D 7o B HIH B OIERICHNE C & 3 Soea AMEHEY
bo Tk bihwn,

F-alud T ABBEERIC X 21k o250 & OB, GO
eI s tick s auF 2uba-2 0255, LASEL 04
BECLBMEE vazs B LU F—anto11 L OBERE 2 ¥ O uz5s
BRETRE L 32 p~Forr B BEL XN 3,

(4) 2v2vy d3af-vay BRER T Chtwd o

s S UHIROER, Bl 2 &R BERER Y
276 DR, RS U CEICRER C & 24888 A~FoT770 20
v dzalh-vay BERRETH B,

MELCOM 350-7 HiffIfARI 54 2z s - BBk - BiR

BLEDHISARE & L CnBiafitcst L <, M-7 p~Forr

Db DOEFAET IRICEH T 5,
3. = - SLIBEES

CPU iz MELCOM.70 % L, #1o1515 0.8 ps, ¥ 7410
L2 HR, 2500 HEE, BREVNUSEEEE GJusn) 28k
NFor7 BREE LCEs - BUERNIE H LT3, ¥4 DMA
Fetl Fiw K 1,200k 55 PoIREEE, 4HOER £-F READ,
WRITE, INCREMENT, ACCUMULATE) ic X b, A58
L RO EH F-a ERREN RO,

4 EE BB

EETRAEREN, WREYE, szt MR XU uaTs HIRE AR Y
HHWLHEED LEEFEERERL TS,

(1) g, SEER

CPU, AHIELE LT MSL, pA3uwl IC, FREF~DOF
N SAA-F DERF, 2f-fi~F, KTBHAE h~F 3 X AR
$HT UL tovay AR BERIC X 2 AR BB D Ruof—F 1Lk ¥ic
LR, AR, RS OlMER B o T3, ¥ B
PR E LT, AR h—F Tl _T o548 2 FERLTw
%o

REEHENICE T, B a-F Bl OESIRE, 1-Uu5 BE,
D276 & LTCOMERRE L OB 52t Fodss (MEDIA7) # &
X hS@E OB, BEEILEER T 5,
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100u sec /
PULSE

10kHz
B
ry M ATV E
(12 })
YTWE2A L
20w 7
IT
o W:D-T
gaal I VTN B oo
| aae 3
|;i— —/sN70-— msec ll) i
1 102 (MAX 8192) 3
s
5 - 15% 7
v ARy A . &
Ry 103 #REs 17
' 104 17/”/
 NIT [z o | 7507
=T AR Y-
A=y eTAX 7L 2R L i
w—5> |\ e PPl A
vY AR 101 _ﬂ;
PSt—7 gﬁ%;@:ﬁlgﬁiﬂﬁ
AR~ F v EE (VLT + 5V CPU
F - K /ﬁL_ @uxn
10 yxs= b [/0%vExy b H [5_'__“
BRN IR — F EERE ESE
(40°chl L)
IT | [/ORRER
BEEAER . l
/0
LAY R /0% 4 £ — N A
n—Fv il 7 j{x ___O___
(T5~AFAHZR) = 4 ‘ N
(#7¥av)

4. ozt t-oHHEX
Fail-safe composition diagram.

(2) fratfe

BB E T MTBE 5kEwa bk b bAAMT &, MT
TR AP 3 nT &35 (B BREEHT 2 LCEETH 2, M
T I T IR A T ORISR, REASTIRECD D, ¥
7o Jotx A DTl vzaL- (AE 619 fELESRE  AoST
JEDR BEER D D, dusTy BIERIC BT B Jota AMMERIOR
BSWRETH D,

(3) 2z1Lt—>

4 WWRT L 51 A~F917, voborr B—fkE A>T 2= Tut
D BRI TE Y, HEREEORN, RENROHT,
F5ub ~DEEOEOHEL, JU-A R EETA->Tnd, A
THERICE T B euoFoos B A0 afad-A ORUD, BRAT
BECEs) 3 It HEAE e 2 REER, Avz ks
03 ou-Z $A VR Ex 0 p-Forr Bz T b

(4) w2576 HRK X 2 EEEL

st E oEHeL, KB, RS va7s T 2 EEE
e, EAEIROTRIMARO—BE 2L ->Th D, SHEEE» LD
ZER vaTs PEEWCRRTE 2EHE Aoy Bl RioT e
75, WA RO EEAERD—DOTH 5,

M-7 s \wT R, BEE AvF5s22 2023~ 858, AT A2 8]
DR 2 B, RTMSERED b MR A RS, Jotx HUIED D R BRL

FIA TR & OBHE v~ Fo17 BEH ST %,

5. FOERAHMAEE v T AEROMEYE
M-7 GEMASEOIRIEME, MR WERM, Fua-a -
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Application of Minicomputers to Medical Electronics
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Combination of medical electronic technique and information processing function to form a medical information system has come

in the limelight in a new information processing field. However, there is much variety in the range of computer application, the scale

of system and the form of processing.

system and clinical laboratory automation system which is on the threshold of practical operation as the application of computer.

In this article are explained briefly the computer utilization in each of medical information

The

clinical laboratory automation system collects and analyzes digital ‘or analog data that are the results analyzed with the automatic analyzer,

and further effects data processing for the rationalization of the whole laboratory in parallel and simultaneously. It is under development

with a target to be completed in June, 1974 being a promising system to meet the needs of the world. A problem how to standardize

hardware and software still remains.
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Supervisory Information Printing Equipment

Communication Equipment Works

Shigeru Haneoka « Susumu Watanabe - Masao Ito

With the increase of power demand, electric power systems become larger scaled and more complicated.

increasing routine business in the lood dispatcher’s office which forms the nucleus of the system operation.

This brings about ever

To meet the social demand

of maintaining the reliability in the power supply, the lood despatcher is demanded to concentrate his mind to issue daily operation

instructions such as the change over or stop of machines and restoration of the system after power failure.

Automatic recording of

machine operation and labor saving in routine work are in consequent demand.

This article describes automatic recording equipment to be used in the lood dispatcher’s office in such design as to take care of

above business.

Tt consists of MELCOM 70 mounted on a rack together with a typewriter.
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Minicomputer Application to Small Motor Production Line

Manufacturing Development Laboratory  Satoru Hagihara « Yoshiaki Tsuboi - Mitsuto Watanabe
Sigeo Masada - Mitsuaki Danno
Nakatsugawa Works  Hiroshi Hayase « Taira Mine

Described herein are the outlines of a small motor production line of Iida plant newly built as a branch of Nakatsugawa works and
a computer application system introduced there. Automated nachines have been introduced to the machining, assembling and handling
of materials for the purpose of labor saving of automation of direct work. In addition, a minicomputer has been set up for indirect
work such as monitoring of the state of machine operation and control of parts for assembling with the object of saving labor.

The description covers a machine control system to have sequence control of a group of automated machines with a minicomputer,

a line control system to supervise the working condition and to collect the information of production control, and a control system of

the parts to have exact information of stock.
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Computer interface for sequence control.
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List of logical operations.
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Execution of sequence control program.
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AND, OR operations.
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Automatic Generation of ROM Artwork and

Test Data for Microcomputers

Kitaitami Works Telichi Tanaka - Hajime Kanada

In developing the design automation system of microcomputers, consideration should be taken to adding such design automation

technique for computers as simulators and a cross assembler to the technique for LSI which has been in practice.

In this article is

described an example of design automation systems of microcomputers from the viewpoint of automation of ROM design. The

microcomputer examplified here is a 16-digit series processing system.

Source programs are debugged by a simulator, and artwork

instructions and test programs are automatically generated from the debugged source programs.
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Simulation model for microcomputer,
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ab~vsy DB ICHET 555 <HTTE A ERE (FORTRAN
-V, ALGOL, 7tu75 % &) WML, 2T Judss 2RS35
FETH 5, 10839747 HTHE, ROM i ahCnaEay
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Comparison of compiling and interpretive simulation method.
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(Program Counter and Keyboard Interface) & ALU (Arithmetic
Logic Unit) 2R3 DED 1393 O MOS-LSI ¢ I Tw 3,
¥/, ROM & 1557 5120-FX12Ew | HERTH 5,

Jod5s OUBHEROMREN Suvtryt % B 3.~5. IKoRd, §
bbb, 7ELIS B2 AR E LD, 1Az AT y-230554
D SN B YRbFeT Eh, 242 BCROM a-F MER S5, 7
tuILYab OFZRK 3. KARENT D, v3al—2 & 3 FE TR~
ko, 1uadY54F HRXE L D, F~ A3 % ECR ol
R (Loza, 2Yudo007 2 E) L AHMNEEOPEROZEELA JY
vhroh T b, CORRRE A IKREN TR B, FRE Fodss i3,
DD y-2300546 & 12510 & LT, ZEED v-230554 % 14

BROZIBLBT IR T AR
BERVVIBTIAAERT S

5!!26 P!b’

Aa3n P!ﬁ? PRy Trannzes
P62L. PIE7 265374
FRAZIPIST L PAS3LT
FRRIFLIS7 2B
FRIA PISTURAAT
BEAS P17 72853
#2385, 71577 2063
FEEY pOpd 25600 TE
AL TEI Y
PRS{LPRLE T 127RA
DIAPLAY CHECK Az iomabtanag
N ELERS CEEIRES T 8
Pg4a ReTI AT TALA2NED
BEAS 9NAE.{An8R TRAAARYRIT
Lo MedE pAS3 tespiitauyiian
CONE CHECHK PEAT ODPR2H14D 39
EEAEIE R FA I R R ]
LLBARLTA4R AR T
PRR2ENFZ 13824
FA83 NG 148N
eand’fans {8237 T
PESE PPRD 1382¢
wRae FR4d 14733
ApRY 1417 164a7
Apfn wBad {3324
L fR8Y PP4A3 Ysvs
PRAZ. §LBA R4S
CLBBAY. ponYla3kzalta

HEY

Rard T asA ThENR T

3. FEuILuat OF
Example of assemble list.
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paEE | [z 2o GB)Ea] %

= 1. EREEATRE
High frequency hardening process.

2. 1.4 RBEEAERE

MLl cEEEEATRERD Jows MERT, C T35 HEEA
EE LG, TALI bDEEREAREOHOETEATRE S A
THEHBEME I N TAEABR L WS L LR D,

BEISEASEE CIE, WAEE~D 0-Fud, 9-2 & 211 DOHEE
WEEy, WEANERE, B, 250 R, BEANHS, mhBha,
21 OFER, BWAREE» b D yuo-Frud EFTXCEHDRIICTT R
50T, COXSABELEARBICITAbLE D 72w OHEHICIEH
DFR LW & #EET 5,

L7zHo T, 1ETHEOEEY DY 5 CLFETHY, vy
St DIBBHIT L - THEFBEARBEOWRIARAICERE SN S,

BEITEgEA SR, D EoWils b bEARAREC AL C LB
n,

370, BOMEABEORI, R/ oM EEANEAS
b, AWEEDQAYALEHBIE AL YRS 2, THEDORRS o
—0 BHANTE R 0T, HEEAREC eoa 2lAALT 52
wo VElER DT BT L HNTE S,

DX I AMOBEICHES T & A, BoFINC X - THE
THEWMCHED 5 5 C e, HEMAEBEOKREANTH D,

BED 12k LA O OLFEEOR EED I LT, A
BRI T B 7o DEIHE, WEDHELD e iC ETIE R
AEBOHBEERE »,

wic, BEEREAEROETIELDWT, U ToEAREDT
WD, ,

2.2 HEEREEEALEOEAREIE

2.2.1 BEAEBOESEE YRR+ RHE

9= BFAHCHRET L, THICE - ZBABBOBE* £ERT L
L, EBELATIEA bAWERHFR L, che2ilL T
o—p g b A LS LadE 2 balvy,

ZOEE, wAHRDERETLCHENEL NN, FOBD
DER  EFTRAC BB LTRET I CLREEE LR,

09— DEEIC R 22 BHINACDTH DI b, BicHOEVED
HXCHE XD ATERE - BA S ARSI 25 C L RAKRTD L,

9—o OYEEICHE, HRHFAEIC 7+-¥ LT o~4 CTHRAREICH
ALTwEaL, MTE - BITREE sro bE3NTre-o EAL
TR S E & TRAPRESEL S,

HZEOBEICR, Fe-u SNIEHIRBEND oy OEEOR
W, 5o-0 BRORME, MBEOREL & LHE OMEEELTY 5,
BEOEREICHE, FTEROMN AT -4 LEE X,
Nobiod B OF—3Z h 2T\,

Lal, s1uib3NiEs, sio ol HFoiE - $ikts
BRI LT L% 5 & 5 BT 5, g

E 2. &, A-v7+-4 XOHBPEALEEOHEREO—MERT.

AN
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B 2. 7yud PEALEE
Bearing race hardening equipment.

N
@]

e s

ﬁ“

—

e
—
T—

B 3. wAhiEER
Parts feeder.

4 %
Loading and unloading.

E 3. 1, WAoo —FERT. B4 i, srofbdiil
EO - OFZOMBEAEFIERT

2.2.2 gy~ VY ROPE

2 OEFEATRADIEL LTh, & LT—#D v-ru2 %
B L7 b T ERAAHTL 3 EEMRRAZE b, &F0F)
EE dqbS50 ICE LD, B OBVERERE L OFETHL
L L TErAadREL bE v,

2.2.3 MIBE . ¥4 2054 L0
BIEBEARER, B, W& s o—Be LTEIATNS C
LB, LicdioT, MEEORME & L CEAD 5 &, MR
TERICAKEBEYRIETTOT, BANCHELIIERR, SRR
M, FEESOIIEN - S nEED TTHICRET L, IR
& H1onafs REELCErATNE A bE v,

[T
:3.?2!4
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E a2l ®» U 4 2 i e
L O-gyFevn AXTyT2 bED
: ATy PR 3
0-FUF-Tn /v 20N

I

K7 TV IT=Z

EREIN)

&

717021

o

&
[
]
Bl 3
i}

Ls—22 ! ;
LS=20 LS=28 iy
4%

5. s-HuR B16Fp—h
Sequence time-chart.
5. Ky a16Fp—b D—PERT, 2D Fp-t 1, 2,
RT L7 DUEEH OO L ETD U101 TH 3,

2.2.4 BWNMEEEEDOMKEHOEE

BEASEEZ, T TOWITh Ak o THROELREZ  Hn b
Twb, ZNODOEEER, HEAROBEERRLE EvnoTY
HWETE AV, DD, HFY 4-h 238 < OEER & SRORFE -
FRECHNIE LB 2 S8R T 2. C DA, SVE - HhaE L b
CHELZDDEEZ bR, Fi, Mk - HHE S CHHR S
LDT, H—hliE - PR L 25T b AT EHAESTH B,

b & FEEE E ORE A ENC Frvo TERERD L, F i,
282 Rl L O A LRI RO BB Y ERT 2 5BEe T, &
TG 72 KHEDS W CEIRT 208035 5, WROHEEIck?
REEHETETEER X 5 CHBEE O OIGRREY X
FL, BESMECOWTIHbATNEL LAV,

2.2.5 EAOME

Eiﬂ)ﬁ/\%ﬁ?ﬁ?ﬁéﬂ%?é 0-2 i, WANBBEMIcTARZLSC
LB, B—O&MTH B, BT L o1 HEMET, SERO MR
T L OOFEANICHE, BBLERHTH 5, —FBEAND,
HuMEROEGHEAN DB GRS, —FEANDESOHE L
< 6., 7. i@ mifle #8A o AUECTTA S BATRL,
8. KRE—GETE - BH%TA 5 5E5% 7T,

BT, 21 DEREZRBLERWEETH D T & EEEEAR
THEBEOREATBRG Foul TH 5B, 211 DHEMEIEHEICE
W5 EPRETH B,

B, BT IMETH b, BMclEARRTRL D 2
WO BEEDO—D, HEEhOMER bET B,

SO, WAROEBEEMCH 3, P el SR e LRy
ERPMET 3L TH 5B,

BRE, BAROBEEIETH D, BEENPIE s Ll
EEWEET 5 C 2 TH B, ”

BAE, JAHD 25— EREL, HEL O A T3 eT
BB, TRCHBELS I, EEEMETARSEN Jvbo-L &,
TN ARAEICER L Cn 2 DCRER D v, SR TEe T

EEE AL - B15 - 1BH

RTINS e— 2

O

i

H0EST

6. fmEdriE
Heating position.

NTY S - }

SMELBEDY v

B 7. B
Quenching position.
o - '._J‘*l_m,__)————”‘L_
: EEe="
/ 7 s “

8. —FBEA
One-shot hardening.

AEECE, BHICOWTRBROEARE L, WAEOEMIC 1%
AN B HBERDH B,

B, W ah K1 I L AT RE R bR vk, B
BRWOWETH B,

2.2.6 EBLEORSUDORE

RO L CICHIERE Uk &, CIUAF e Ve R
[EMRIB IS C L, RBMAZ DT IHN B © & ko
TR ERbh\vn, ZEINLEREOTE, s, (#8, JEREl
Y, BEXONBHLWEREXBEL CREMZHERLAT LE
&b&mogﬁﬁmkﬁﬁfﬁ,1%@%@&@@ﬁ@ﬁﬁ©%ﬁ
HEEWINRIET 2 C 2 3£ <, OB ENsL L HOFAED
Bieniebivk b &, WOBARBCEEL G2 5w X 5 Akl
BETH B,

2.2.7 fiEs STESFRBISOVTONE

DDA LR RIOACLTHEN, F— BlokiED
REFPHEEOEROBSE D, chich T LCEETH 5, AL
BT, MAEZEHT 20T, S EESHcRBCHRET 2 ¢
B, 0-0 hbORE, FHEMICE 28R E, B - EEcHE
ZHOEERSZ VL, EANICL S 25— ORELERHERD 2
T e Eh LMo e i L THBEZETT Fouz BB,

T, HEITH 20T, BIREENRZ DO TE L, BSOS Z
FTHL, BA L @A o, ik T OBEIEE, TR, B
AW, &K, B, BERERHES BB, 22T, ZDX5 A
B D e (i NIRBEOERR (R IR TS - BEATE 2 X 5 KK
HELIED, WP HEL, WEZHRD2CLTHY, ER(RS
BRPLELSTICETH D,

BAWIC, BARIKE3R%Ew @ e Lk, HomsT 3
HHzTERTDLRLTE L5 CHH vod OBHREERL, A4
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O— 7 AFREERBOT « 2 & ILHE

454 5 Bk B A

Digital Control of Coke Oven Machines

Nagoya Works Nobuhiko imahori « Kimimoto Mizuno

Work for coke ovens in steel mills and gas companies is rapidly mechanized of late. At the same time operation programs are
becoming more and more complicated as the equipments for public hazard prevention and other facilites are augmented. Furthermore,
demand for automatic operation of travelling devices with control apparatus is in the trend of increasing for the sake of labor saving.
In the place of relay sequence or transistor type logic application to the controller, diode matrix type digital controller equipped with IC

logic has been employed. The advantage of it is the device becomes smaller than old one with easier handling for program changes.

WHPT, f2 &k SICET B 0-ox FOVEERIE, EEEL FEREREN
DB HAEIERHOREASEH DT bh, TRICHES (R - RN R
BOAF IR X ¥ 5 /e CFIEES RIS 1, 3 DICBIET T g T
DIMER NS 3 IS ICK LT RBTIESE IR T 2 b5, H 5

BRI T D EIRIL, EEMEIC X o CHIEERE £ £ 7 el
K7 BEEICH D, T OROBMICHE L A HEEfsbEic 2 2,

X L ICEINED % 0 IV O TR o BB L O TR b #Ino o1 =1 3] [o]
BCH Y, ©C TR b 2-on PrEEIO IR, 2k - HE I
D YL-v-ro2, H3VE v R 09w Kb o TIC #- AR # f’g ”“‘3% T 1{3
e U—FAo) 4eY (ROM) o> S3a1 Jobo-5 <, EFOHHE = 7] 5] ]2
BB v—ro2 (g % ORI 5 HERICK LT b E S S N BN e I

IHCE ZIEETH B,

|
I

2. 3—2 RIFEEEROME g £ ?? g I ES

=02 FFHE—IRIC 100 [ s 0 A SOOI LI, T e "%”*A“’%“*E~*§—‘%“*ﬁ"“
B B - 0—00-0 % & DN & biC, B bico-o2 T & 5ol 1A S
S « B AR -+ 9—ofi1 F & AR 4 BOVERESR () R L N I U (o Ny
IC X D VEREATTADN D, 2-o2 FOVEEE 1,100 °C fii O © 1. il oBIE S0556
s L, WEBOKRT L Te FRER o2 FIPIHESIC X - TP Operation program .of working machine.
FUIER, 0B F D A1F 2B L OHAR~EAENS, 7 )
B -2 BRI L 2 K AR TR, KL, 0-00-2 __ 2-27-7
R E R By —TF, TR AT R CHORIR 2 BEAS, TR e
1=o2 FHIUI L 7D & DIFE~T ORREHA L, FRHCHIE ¥ T IS
Dk b LEIC X D FRADTIREH—ORE LA LYo 3-22 50 | Bk "31
VESEIE B L% 1 91on & LCH_RTOBEBRIC DO THRY bt/
FEeh - TG APL TR, B 1. k&Ko s b 2EE So
550 TH D, EFTEHLD Fod5s IK2wTERERD b, EM{bEh N
B EAREIC YL—v—run I X ) BIEEAEG X w2, ET Exmf)ie i;iiﬁf"iﬁgﬁfj@ﬂn
10D\ TSI O pEIA EAS 100 AL E b 5 0, Zo#ERA S " o
IR £ 5 ~10 mm BELEREIND D, HBET S Specificainl;f{gﬁﬁgwﬁggzﬁmveﬂing.
A A b OER A HEESBETH b, HHHiCE =TI 41 S — I —
25 X ) EFOBIILCHES, T DhoTEE b 5T now s | EOEPE | REEEE B ELEE
e L S EI [ N SR
B o P=FoDws Th - T u-foR AL TP b, EEO A F 15~30 40~80 50~100 +5
/J\ﬂ'%l:, 7‘,[39”5& %@E@?ﬁi%%: &E@EF}"JVG Ic %@@B@K*ﬁ’féﬁﬂ ok m o 55~110 100~200 ——n £150
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L, BEHH SN Tw 3 Jods23L & vota1r KX 3 v-ruz
HEHETDON-FI17 1K X B Rwored &AL 2 HRICEE L,
EIF2DOFHIIC DWW T3, [ 2. & 3-o2 PRIEEE o —F,
& L BRI oETFOEER R T .

3. HIEIREDER

-0 FOVEEBI O A G I O, 2o L, S8
DFETTHZ & OEBIC ZAHIBSHBEEEAS, % Ol A
TR CREEZHAFHEEIS & HES 5 ik 17vUud W bR B,
—HRICGEIER R & W AR O fao, #E 2107 KXoT
BHABRCLICE L0 bR ABBIIRAN O t-a25-2, AL B
TEWEE REIED B IS v FIERSARE X L B,

ICFsPan svbo-5 #ERTIHEEFR, Th f‘ow L% o

B & ERARIAE S DHET B 20D 1ua0-2 WA B, KMy
—7o2 H Uzw b2 fwF LEEROM faurfeF A Y @yrfiw.ﬁ?kl?‘
T 1oa2z-2 BERH LT 0Pwo H~EERAD, 0Iwo B
DO 1v87:-2 Wl LTI of R+ ST ¢, &
FEREHIIEE N D £-225-2 % AT BB 2 BWE X ¢ 2,

COX5IICoTwr WRIE )14 2 bIRFT 220, —fkic
1022x-2 WHBT 21%0, 0Pwo W b0 1-31 & v-LF %
BT &, OB r—I0 ST y—Fu & R4HEL <HifiT-
L EOHHRE b b, F A BITREE T 40°C KR 7eh 3
fifER ORI F & 3. kiR,

i
a e ! ki
b x K 7 pi
i
2 7 v o il
z x L i i
% L % [ 2%
E 2

/_‘
i

e

3. lfRE o B
Composition of control equipment.
4 a—-ZXFRARM(SAF—F = b Yy o)
Fa¥HLaria-5

4.1 Etonst

1-02 BPD FaTan HIICE, FEIE +500280—1 50 A b 100 #¢
BREORREOEC A ARIEIERE 2R L 2 25, IC oM
EESW~OBFELIZT L, 1-02 P b /NBAL, SiEmE,
REFDO LT ERERINTE 2o —FH 3-02 FPEES® FaoaL
HIEAD B2 o RTH B L TRDOREESD o %o

(1) 1 RSB fr B o5 % o HHIZEA 256 BB NITE-F
GTH Do

(2) DERPEUEBERCGR Y, BB AR TIERTH 520,
NBHRD 24— w0 BER AR 2H2 BECTH %,

(3) HEMEMAFEELRS 5, HSHEIFRCEZ bR,
HRRD 0P Bl & B FRA L OCTHIET 2 0ERD 5,

(4) HEREF v-ruz B85 5, BF v-rux HEC & i
b,

-0 2 JFRVESEER O Sea HIFD - S8 - K

(5) FEIR D TEME v BWET B T &6

(6) BRIEMIZTEHRERHREED C Lo

(7)  HHLEEORERE

(8) AHJIEBEED A, 1117\7\71 64 5, D164 idhidt
SRR T B

(9) (rBHOETFEZDTT R85, WAER, houz
BERBERC LB D D, ,

(10)  p-roz EHEHSET L C BB D,

P LofFRe 2 bcRSFo Lot s, BE0EIL Eao
B, ARRRICH LCBICIEETE 3) 2B LD eETEHHSE Y
DUTH L yoby17 ZBEEET, votory WELTH Jods
& BT LwEE GEREERSHEA) 1€ A~Foxr CHEEIC Avs
Tl TE DL SICEREIAEREETA - 70

4.2 £ #

(1) [Egg#+:  TTL, DTL BRI EER— 20 FSugia

2
(2) HI#EAX :  HHERARE Jodss TBEHR FE1d-F 2
Yw2)
(3) deA@mar: HFME NFHgIHE
(4) & E: 1W=16twt

BA512W, 1ROM 17 =128 W
EFUINRE, B HEE SR L

(5) z2zwF #:
(6) wEHR
(7)  o~F g -

l@,%,z;;r]‘ﬁl%! . {
— RAMZEH
1 AL 2ax L FE#
0 BLag — JUMP# %t
— 27 MK
— BhF v FNEy MEE
— ABF o Ry MEE
— A/BL Py MEE
— 1 FK
-— 0 RAM
(8) Lozz: (a) ROMEASIZW, (b) FHiLoz2a10Ew

b, (e) ToFwoarsa210 Ewl, (d) HHE LE22(A, Buoza,
12Ewtx2, (e) RAMI0EwX2, 2% L, N—Fo17 K THix D
houz, BUEANY RAMZEE LTHb 47 A, Brizai o=
LALEY 3,

(9) AJid#: |K64H (1h-F324)

(1) WHmf: |mAR64H (Lh-F324)

(1) FAH&H:  RE0~40°C, HIHEA 95% LITF

12y %% $E: AC 200/220V, 100/110 V

4.3 wuOFHH
5]

(1) ADD (hnin)

15 6 9 0
lo 0001 ]%]%]R'A’Mé,i&'o“ﬁ‘ﬁ' l

@) 1WEsrBHD1l, 0Kk h RAMF—a ¥ 7k ROM 0%
Bz B ik Avoza KFHL, A ik Buza o8 g
L, #8% A ¥4k Buyzg g,
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@WE A ¥k Buizz o LSD b Niwt B 1 2 b,
KEHCHE 3 e JTUMP Sl 0 7% b K ORDFM~o
(20) BSET (A, BLozatsrtwt)

15 11 3 0

[1 01 0 0]k ]
@he) AFXIXBLozaz® Newr BRI %1 tut T35,
@1 OP1, 2, 3 (Zm-FE#Hms

15 11
[t 01 0 1] |
15 11

[t 011 0of |

[Lo111] ——————"" |

@B vobtoI7 T Jodss T LBMHC AR D EE LGS, A
—Fo17 CRAZEEE h-F (ke A ERERY) 2ENTIC LK
X b zo yzazs OBEE UP % 30 kS {ERT 5,

4.4 ROMz Y7 -RAMz U7

A, Buozs MICHEETR 586, 0 Loz K#fid o-F
LadhdEz b, o-F T38REREROESEE ROM 7 b,
T F-2 OFEHRAM 2 b 0-F LA hiEAhbhwk, ROM 1y7
& LER #2Y R0 & T 2 o HIEESEEC I d414-F 2y
wo OFEHCTH Y, OFH» o ARSL2F MO &THB, ¥
RAM 1Yy L BT F—a #5005 fFHOC LT, N~F9I7 TH
57 hood, F-2 O—RFRE LD, d1PL ANEOEIE F-2
AN EE n» 5, 4. K ZOWEFR L Jows ME AT,
RAM1yr b ABLgza ik 0~F 3284, 9CwrEH%2O0KLT
FLE 0~8Fwh Hix RAM 1yy OFFHf LM b LOAD &
ST F-a B A, Broza dwnFhir (A ¥l Buoag 288
FT20R 10 B) W5, ¥4 ROM1y7 226 ABLY
281 0-F 7284, 9w E% 1Ll T &0~8wtr BiZ
B Fea A H ROM CEEINL F~a25 A $icik Buoza
FHIE N B,

4.5 H#HEkHl

5. icc DHIFEEEOHARER Jowo BERT . TR0 EEPE
AZNIRETHE Jovwy ROPRCEIN TS IR H-F WD Jo
I56h0a X 0THY, d14-F 2h)woz O 0FMOmFEHHAL
Tk D, RDM A~F WD d14~F 2bworZEei 2B L THe 7o~
4 KESETEMSORADHTHE~ MBI HH S, Thih
O B VERTTR - CAVERSET ThE Jodsshvua d +1 2 h
F 7ol JUMP ST to b S B 5 LTRD d14-F 2t w2 O
FHZIERLROGEEITFHTOTH 2, H5. KBNWTHLDE
51R L7 ACM A-F REHHED A, BLyzadBAoTwd, 3
LHENCEASALE R bl D h-F FHELTH Lw, ATTL,
ATT 2 h—F REELESZ 0dwo L KB T 2 29 D FuTi-2
TH Y, ATHESLNE bE O dDEBLBIRT 24200 217
JSLot S-INCH - il Ui T » b, H_EEO S-OTCH h—§
BHAZERET 2200 2uwioowd T b, S-AMP1j-f,
FLO1a-F #BLCHI V- PG & D, EATHOMEDRD
hoos B A~ BIEAERD ¥ 0Dwo 10T A S B OEE %
TTHh, BAIEME hvoa 2 10 ik 2 bl 2 4 a-F ~D A-F
H17 CTOERMR L RS PCH-F TH 5,

BLEAR N~ Fo17 OEISEROBITS 52, volo1r HED X
5% DAL D M ETTTAbIE J0-Fe—F O—FI%EK

756

6. ~9. WKLk, COFICEE»LbMB L5 I—2D 21uJn
954 8B YIL-Fu, WIE TIL-Fu, MERD $IL-Fuv =20
$I-Fu 2 DEEREN TV B, A10F00546 B AF EOHE LD
Y DTH B, 2o FOVESSH I - BEAE - AF 8 - HX
BED 4 HEHR—E e 2o TEVELTw 525, €Tl Jodss il
ELTCHANN EOBE AT HR 6. D a(uFnds6 K-> TR T
Do AP BEIBDE 0-02 PO EE Y KBEOFICETL
T #2) MERDETITIE, 102 FOREOFD LT B 5
#6) = LThAR Y MRRT ThEFC 18 25 b5 OETT
%, A4 FMUERES @9, MERDET TR 518 ZakES 2 H
BX Yo a—o2 M LEED, R b 0—o2 WHKHEIC 22
THILH Z R, fMUMLARETTRE AF 2kt ¢ (Bl #19)
S RIFICERET 2 RO MBI 21745 $18), fERDTET
ThiE o207 274 -T $22) K 2FE YT #25) —
DOVEEENTET T 5,

BT 4IL-Fo ERE L e B Ve 0 4 5 BIMEE)A, —Eo
VEE% 1T 2 5 SHTERECIHERO e=F B> Th 5% Fwo
T27DOYDCTHE, HIE $IL-Fu (EEBROFTE & BTEHIL
R b OCENFWET 57B0SOTH 5, FEEFECRES
N3, FRABHRD YIL-Fo XIESHE L BIEM D L CGERS
F#aE LAY, MEEEPRELLYTEREZ L Tw 5,

Bl S0d56 OBER MBICENTHReR, Z00 4I31-5u i

#0 OUT
(CH28)
#£1 CALS
(#37)
w2 Clis, [ srmummason
%3 CALS e %15 CHS
£65) AR I — T (CHI0)
24 CALS [mae == £16 OUT
(277 By T —F> CeH2)
£5 CALS [T amae n-o £17 CALS
(£37) SEERY TV~ F (3
“ 5 S " N I
G 218 Cus | [ immEnon
£7 0UT el
(CHO) HIEY T —F >

LRy T —F>

BERH TN —F

£27 LNCC |[£EB#AN OFF

(CH6)

#28 UCT

6. Avindss
Main block diagram.
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240
#41

#42
£43

INCJ
(2W)
(CHS5)

INCJ
(2W)
(CH19)

INCJS
(2W)
(CH17)

INCJ
(2W)
(CHI18)

INCJ
(2W)
(CH11)
INCJ
(2W)
(CHI12)

3
{Ciiie) @

[ (CHIZ)

Yes o (aa k)

Yes

manl CE N
#22

%65 BBT

#66 LOAD
(AD3)
67
LOAD
(B1—-101)

#68 COMP

#71
ADD.
(Al—11)
#£72 STOR
(ADD)

473

AR—1E$liRg
SUBE

7. 8iE vIu-Fu
Operation sub-routine.
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High-Level Data Link Control System

Shin Isozaki - Masaru Sudo - Hiroshi Matsunaga

Tadanori Mizuno « Hakuro Mori « Shigeo Nakatsuka

High-level data link control procedure raises the conventional data transmission level as far as the level required by a future data

processing system so as to be a nuclens of transmission control system of high level. All the information system are anticipated to be

increasingly higher level and more multifarious, In this information system and its network, this new system is expected to operate to

effect the transmission control of high speed, high efficiency and high reliability and to be standardized internationally.

In this paper are described the outlines of the high-level data link control system completed recently through the utilization of

minicomputer and the technical background of it.
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(iv) SR, XR XU PR 32uF 2 L7 <K Lafor KL, ¥
Df% N+1icld s,

(v) SD, XD 5 XU PD 9ol &b, Lafiuz ik ER 390F %
FET5h, SR, XR 5 XU PR 22EFF 5 CEYIEIND,

#oavul BRIRD LS KEHKE D,

(a) SR (Select and Respond) 2L—o4 Hhffl#EZEL, =
WIRDRFECE » 2B Lafuz ZET X 5 KBS 5, B L2
fivz &1k, EE oLk EEE L Lafvz B,

(h) PR (Poll and Respond) ZRFAIEHAMKIET, Ahh
HHASNE, HEEED vafuz Al 2, TOMOBERTRE
DIRFBICE - 2B Lafoz ZET X 5 K887 5,
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Yoy LES ER S - SIE
FREET4 7747 VARVA

3. Hll og—w b
Control field.

Y NS

. — i
4 TR
5
6 Z
7
0
1 M=6
—iR 2
N => 3 R
4
5
(£ 2 0X=8)

4. 52 DF

Example of parameters.

#F3 A54-238
Parameters.

NG A K &} &
vy ea RO Y cuiithd (15X£16)
SRBOR L= 8T A —aC, 2T— YANVEEOKY

M Tz, SD, XD XU PD o~y Fic LTZRETCRIETE
ZRKEE EICHMT S (1eM=X)

Z BT RAD Y — v v v ARBERT. (R-M<Z<R)

v SD, XD #X U PD =~y Ficd 5 L %8 v AR MR RN
Dy—rv AFECHS (Z<Y<R)

R TRERECIET S v~ vy ) FyA-F awryor

R

—rv e rRHBTHD (0<R<X)

FL— Dy — v s MERT, ~RRATHI T YOy~
N vy e ARE, TRBTRVARY AOY—T Y v tRBL
5 O<N<X)

%= 4. J9ul & Lafiuz O

Commands and responses.

) Y ¥ SR, SD, PR, PD,

XR, XD
TR s Fya—Fawyvk | ER, PA
FvFyA—F a=wry§ RS, SS, DC

AC, Al, AE, AW

NF, NS, NL, NT,
NH

NN, TN, NR, TR

FyNR— T LAHA

VAR A | FrA—F PR d v VARV R

TyvFvsN—¥ VARV A

(¢) XR (eXchange and Respond) JL-4 RoOEREZEL
CRBERERRRETHY, roRgaBEEAsbRE, BEEET
Lakoz Al %, 7C0J1'L0)1§}€T TRBOIRIEICE » 2 HR Lafoz
TIET XS5 KIS

(d) SD (Select and Defer response)

(e) PD (Poll and Defer response)

(f) ED (Exchange and Defer response)

SD, PD X 0* ED i, avuf ki 5 Lvafoz IR R CEDR
xhah, WMOEEHDECENE D AERTE, Thth SR
PR XU ER LE—TH 3,

(2) Jvy=rovel Fol=F a9uf

2D a9ul & U-6 Frws v-Toz REFAREE CEERMERT
b, Nt REFLAALITH I,
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B 2. THERERAReR gL TRty SRR S

Schematic representation of epoxy network cured

by bibasic acid anhydride.
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|
- 9
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b cx, .
| |
¢

Hf~ﬁH——CH;—0%C:>—T~<:)%0—~CH5-CH—CH2
. 9 CH,
Cc=0
e
©

® 3. PA/BA % o 8 B # &
Schematic representation of PA/BA networks.
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3. HREER

3.1 —EIE

FEOBH TR A L & ¥, PHEROBIEEHETD 55,
R OZs (L it B o LFEFR © BiF & LR ERiE I h,
S TEEOLENE L OITICKBIE W Do T X 5 R RAHLRES
FIHLTEE LD F-a BEREIN, 2AVOHAFHFLA T
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TURTRETE OIEETARR S T2 A Lk & ETRAR S 1 5480
ORISR L & IR T 2 T EAHIbI TS, I HMER
€ XiE Jo KiEs FomkR (E) doTRESHbATVIE
DR F R T A

ez bhd, coTd: HE R:GkER, T idiie, e
HEEECH Do FIEE J6 D& 5 K—IRD TP ICKE WE
BT LTE, R & & bic Jo BER (E) FEsimcy
LR (1) RESRI T3 BMbhTR3Y,

Th¥y BEED X 5 KL EBE SuRye DA TREIC X o TR I
LEATHEOBEGE R (1) AUEAEHTHIT Lo R
Sk A v, LasLE 4 KR L X 5 ik &2 BTEE & K oz %

DG HE L THRLLAEBREE O A » AlkES THE O s

TR, ikt 5 8. TREND K5I, E D Fa-valwl &

LT® BA ofiah e & b IcHEHEcE L Te bR (1) OBk
B aERCR LC b B R 02t (RAHc X 287 212G 0
JBRED 5 IEaTUNIC X 24RO A E) RAHEL S 2 RIEE
LCHEETEL LD EEZLBILD, :

TR IC X B T-HE © 200 AREZE(LORIN CE 2T
BsE X O TSR OURGE % k3 5 bt s L UEEEONE %
WEH D FEAHYTH D, FHMEONE. b o HEROHE %
EHSRD 2 T EATE D,

R s X U R I OEH X 5 LIREDWMOTE TRI LD
T L AE, JERE AR WA i ST =R TR S
FresnTh, XS tdiuh O zo0F59y R kT2 E5H
(e 4580 oM CERACHS BB 25523529, 1R
o BROBE b BT B 2H) A, ORI AL
FEBIC LB DD EELONTWER, BELWERBIC DWW
G ERREAINTeEn, —F, ERHCDTRrED
¥ S KFEMRB LN T 5O, G FIC LTk B2 8o
B (To) BROEGEHEE () &K (2) oBfRed 5 C & 235
bhTe b, COBIRIES  ORBRICHL X SBIL-> Tw 3 Y,

Ty Ky In Kap «oovvevereensinminn s (2)

e Ky, Ky BRESSFCEEOERTH L, T, d 4528
Eoby, BEOEE, T.d Ty OEMHIREER2, kel
(1) BB bE, LikdoT, T.DFELEZHNLC
Lic kY, MESROSFHERBED D TR EHELS 5,

O X 5 WEFBHEE X E S & B BRE b o0T, i
X 0 ietd§ 5 G O Lo U BEk E L b . HRRIER ST
ZEME RS (3) TREN S Cole-Cole DR T X 41 2478
P AVSUN

Co—8x)
T+ (o) ® ()

L€ FHESE, & FHEAR, & KRN OMmIEE,
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£t ERIBIC OB, 2 BBERE, 1o TEHERIGR], 8: %
TR O 4390 DIE % 7R s 54— TH 5,
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MRETH 5,
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BlEDESE» b, BEEAMIEL Thty BUED v SRS E % 79
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Temperature dependence of viscoelastic and dielectric
properties of y-irradiated PA series.
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Temperature dependence of viscoelastic and dielectric
properties of y-irradiated HHPA series.
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BRMICBITLCw b, 7 36 MEROEI NI A>T RS,

—75, THPA R 6. iIc7R Lic X 5 ic HHPA 2 & i35 mic
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Temperature dependence of viscoelastic and dielectric
properties of y-irradiated THPA series.

vs. temperature (at 11Hz)

[

Viscoelastic properties *— HHPA Dielectric properties
s+ee0meen THPA

180F & - 180 Ammm -

Te {TC)
g
?
Te (TC)
T é

140F o 140F ©
I 1 1 &5 I 1 1
2060 PO
o 0.6, o
g B R
< 22l e -
_5. o s 5 0.5F e— g
< S
2 1.8f o 0.4r
x
= 0.3F Orerrererren e o
WoLap 1 I L ! 1 L I '
0 32 64 128 o] 32 64 128
Dose {Mrad) Dose (Mrad)
(at 11Hz) (at 3kHz)

7. A -2 & WA R OMI%
Irradiation dose dependence of viscoelastic
and dielectric properties.
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BHEED (@) O 2320 2 le|Ses KHIRE TR 3 & LT,
= OETHBEBIS R (&) 22 2520+ 2% (A. Khintchine)

TERE, @) TDH DY 2320 42 (A, Kolmogorov)
x (t) = /:mzimldg‘m (w) .......................................... ( [} )

BTED, Sp(w) T Re@) @ 28201 JJE, (@) 1 z() OB
METHsW,

B g (@ @ Sa1pa % FIR 5412 THES 5 2350, g(w)
LN REEE 2@ T2 K (9) 2HWT

®
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EHhd, cetl- | B Enclid s #EDL, gk
g= (g1, go, -+ s G T (16)

wHEDT, £l R() RREGHD T AT
H (13) T HBEED NXL Ao 1 2HNWT
a=M* b+ T—~Mr« M) +F e (18)

rEDEND, HEO+E—BACUTIEED LT w5,

*CCCrIATICBET % 2K & A ) I—M* + M ) Hermitian
idempotent e I—-M*« M)*=I-M*-M 2 5 3¢ & T Hw
<

@=M* bt (T e MY g oo, (19)
285, COMBEEFAWCHBICERT 2 28O os 2 54Tk
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: A | ey mox{ _ . g o e
dmﬂ—A:TS[m 1) @mt 1) 11 2 %( @ cos Tl o )}
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—cos ﬂkwﬁlair;ﬂgff (1*‘5/\',0)1 ............................. ©2)
(k=m, m—1, - , 1,0, =1, -ooen , —1m)

LFEDLIND, T, TO 2qpz OFBEEEHER

D, (w) =iw » Q%) (0T e~1omT's oo, (23)
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Frequency characteristic of Q% (9).
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Frequency characteristic of F,, ().
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Sampling data from turbine generator system.
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Block diagram of a control system of basis weight.
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14. HEORERERHED vzaL-vay #l
Simulation example of time optimal control of
basis weight.
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Frequency characteristic of FIR low pass filter.
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