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500 kV Transformer Protective Relay Panels Delivered to the Tokyo Electric Power Company

Studies have been made of late by various quarters on the protective relay for 500 kV power systems. The illust-
ration shows transformer protective relay panels-one arrangement of protective relays delivered to a 500kV commercial
power system for the first time in Japan.

Referring to the picture, the left two units are the main transformer protective panels. The middle two are back-
up protective panels installed on the 500 kV side. The two on the right are also back-up protective panels but on the
275kV side. There are six panels in total. These transformer protective relays used on the panels are of a solid state
type. They are not only designed a constant supervisory type but also an automatic inspection type to cheque the
operation through the impression of an imitation AC input. They are further built fail safe to prevent false trip_ by
malfunction of one relay element. Their features are separate differential protection for the transformer main assembly

and a regulation transformer, and the employment of distance relays as back-up protection.
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Outlook of Power System Protection
Kenichi ADACHI « Kdichi KITAURA « Akio FURUYA

The electric power system in Japan has been on the high road to a larger scale and a higher grade. The elevation of reliability

and economy of power supply is a vital problem of today. Accordingly the protective scheme of power system is in the trend of turning

to higher reliability, integrated system, unattended operation, labor saving and compactness. The article describes the attitude of Mitsu-

bishi to cope with the requirement of the age and the outlines of the fruits borne by the Company’s effort.
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Effects of solid-state about directional comparison carrier
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Automatic Supervision and Inspection of

Protective Relaying Systems

Akira TSUBOI
Ichirou MIKAMI
Kobe Works Akio FURUYA « Kenji SUZUKI

Sunao SUZUKI - Toshinobu EBISAKA

To turn the protective relay equipment to high reliability and labor saving is a serious problem in the electric power technique.

Tt is discussed earnestly in the Society for Cooperative Study of Electric Engineering. Mitsubishi has provided automatic supervisory

since 1970, the application being counted up 15 cases and 80 installations and all proving effective. This paper deals with the consti-

tution and new technique of automatic supervisory, and also describes the method of calculating the reliability with electronic computers

backed by examples. As a result of such efforts, it is repartedly successful in elevating the reliability of the system to 10-100 times

the old one, while reducing the personnel expenses to one quarter. The protective relaying system with automatic supervisory is pro-

ved very successful in operation.
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Definition of supervision, Inspection and test.
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Automatic supervision of solid state type relay.

Automatic supervision and 1nscht10n at various line voltags.
T BB OE OB o w | oW o
5oo)kv A. FTRTOBEIO B BRI
75 kV B ZIAUE, BEEHABA 1 S ey A 1 B RRA &
!54?kV SRR ik e Loe #TRALE AL
66 kV T b BB % B
BLV A ZHRAEO BB A e,
LU HBEL vy v By FIC X BEBARN 5
(L) B, ESHORMCL 2RI OEBE (= x b
® 2.3 FEHN R OHDER SNtosLl
Automatic supervision and inspection on various
protective systems.
® OB 4 B wo# I ow 7 ik
S00kV, 75kV 77 xBATELE | HbL S 248 b,
For VT | BAER, A%y v v VERSRR | KRS oTwn
HLTfFe.
MR, i, SWOAND HK | SR L AR E R EAG bYC,
Y % 7 oa ZHED, AN LOHBARER | FILE T
. IR LT By, 275
bd HEE®S.
Bk, HAMOHDERESAME | 2% G0 cRBONN LA
o | TTED. OB RBEAE | o Tk
PR ”

FTMLB T LDRIELDWTH,
UIICHE £ T L TERD 3.

B AREAREAMEIEI LYY | HFROSL v 7Y v i fh. —iF
MBEEREBRL AT T, T~ T | HORBE~DRLSE D T
BB~ EL T ML B v % | we

LhREoTn.

K ¥R B
(FFH&E)

By~ v xOfAGbE0kd,| HIIMKR, BHICY3RSEN
HFHILBOA D 5 bk To kb 3k | kERbo TR,

BeiyH o8, @l tabeTH
BEREHEL T Er.

K )5 B

By~ v 20 L EbE 0y, BHMAGE, EHICY S ESE)
SWIEEOA Y » bRTSEPEL | KB NL->THL.

ZeR B, HELEdbETh
BEREEL T T L.

it A

BEERMALL, —EARE v E | BRPHMEL, —EAREN

AFEESTHL, SELFEE-TRS.

636

IR

(2) B EOEBXHTELUT, Hifk: s 1R - 7
WHR Lo HDEROE L F,

(3) IR L LT, Wi SR et S 2 L 2 o 2y
SOFUSD Sk, IR D F & D, BN AL o o b Bk
FC oW T LT R ;

2.2.1 BHEROTEHEIZOWT

PR uL— OTRE IR o i i, mwﬁaammm&bm s
A & UORBIER (p) o e, &%@mabf&ﬂW¥
@ OF FICiT> T3, BBk bitbhidc OlE 4 &beT
B AR & W S B hEliie Tn e ss, HEERESS R,
ZOMEOBREL R LT THBEER & &40 Tnw3,

TAILD EMEH & RO BB E OR S E WL A LD E LT,
g2 12T 3,

2.2.2 AYERERLOZBAFIZOVT

(1) Mk Y- o BT

—HRIC Y, WA E LCE A T w AR, R -
EPFFIEA B BIRICD W T, 9B YL~ ORI INE w3 ©
ERBDL. LaL, FSvirali- B XN AIOB R ) ki
l_@f‘qubttm EhoTETnd, Thbb, MitoMicksl,

IR 35 T D00 T b5z L- R ENL C B, REHkEO
FSovuRa KEPNC d—2 % AN TERESE 2T kD, BilgSW
Ik BRI A (T w2 Y LTk, rsudzz HY O
BHEER LICX D REZ EbDTHRL, L5 RS 3ED
SAEDPFEL:, 20RO XS RABREBLIY L, LE
S Yo~ EMFNCE 1of—dor OEIEE % B L <R
B ICED - TE Ak, (F2. 1E5H)

i, FHCHSETE LC— B R 2 TR o T3 551, #
2D Y- ICEBHOBEZHEL T3 00 5 5

(2) HEHEEEEOHMIcOWT

MR & L CHEREELEE 2 > T3 e, SR -
(F 7 EBET vo-) Z20HHL, BERETEBERELTA3 2,
B Y- 2 LT 2twAL— 2 Yu— & 2x 0BT,
ENENPEOLEACER 21578, = 0o ORIFER 2By
Abha\NC i LT3,

(3) BHRH LoECOWT

Fethlic HBEROBHIEL L CH B L, LS ﬁ@MﬁU
U— EEEER L2 EME LT, TRREOHHE yo— X o
THLEEME LTELLDRTWS, T4bb, ﬁmeUM£§
2.2 k3 hELFHBRENTHS,

(4) MEFHX o BUEREROE 2 J

MEH b, HEERS XUENEK D W T E 5 E L TITn K
DN TIHREN RS DR AR, HHOEL THE—D20ED L%
# 2. 3R T, ‘

2.2.3 HEEROFEMHGEAF

(1) ZhHsais

HEBPICRESEURTEEL L 2 &, T2, F0MEAREOH
HICIEIRE 2 C ERLTETH D, cDC b x TS %L,
TN A%, IR X ¥ 2 oMM BIeT IS & wb i,
100~200 ms FREFICEHE I N T3, 0 AdomEEstticon
T, RBRIIOBCIVELFRE->TL S, ThabL, 1%5]
Db OTEREH IS LETH 55, 2RHM0 D 0T 1RF
TOEBMENS CETREE R D, T, BWHTISHMOBERR

53

HIE

ST - Vol 46+ No. -6 - 1972




22 Z£EA 0%

Z

How to change the malfunction factor and

non-operation factor on various multi-systems.
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Effects of automatic supervision and inspection.

D - CEST P
B ommms () o e KEICEF T 3
i K (p) BEALEELARC (1/10~1/5)
I
& e e s KEICE T+ 3 KK E TS 3
L BE Mk (0 (10~112) (1/10~1/3)

B O m BEEAEELRW 30~502% 7T v 7

_ = " H* ¥#OF T e 7 KEIWT v 7

. (5~20 %) (50~ 100 26)

SEWT 2 bR E

REFE e D B
PTG AL @ 5 R (BT = » 7 D7D)

HBOHEEICE L5290
K L0 B RS
Fed bAL D I b E DM
HEASCAT LS.

SO BHER A R BELEE LR

50~100% T v 7

DR fDF]iﬁJJ Bt - E - =k -

K - 00K - HiFEN

SEEEOIET, EEENROBLUNEOIRE, BIFIRE & ORR
ARG e S ha s, Hiko X ) CiEBERTER TR C
ORI HEVEEE IS TH B,

(2) ZEfL, ZHItOFT 5%

BRI, 2. 20X 51, $EL3C HEMEDT hT
w5, HEEMEE LT, HBERZEALL o7 LLTE, &
2.4 @T %, AND 3t (FAIL NO OPERATION H30) 73
LB EER B, AP, SELRIOBLHELT,

(a) EREZ2EFET2H6E, 1EOBEFFAEPEBIC 2210
wI KEEROBRVI DI, MR YL~ OB, A EE
FiuL— o 2 HEFIEHRLEL TITE,

(b) ABmEBEEReI 285, AP0 yu-oyr DLERD

L, 58422 ?f Wik, B, HmIRESERSEE W owo

X5 EBMESEEEL THILERD S,

(3) HIEEZEE (1) Lo f1ub

ko AT OAUERE N A C LT, B REL
TWw Lo frub & LTTFRRD Tb:}‘LZzo

(a) tsvvza iEoHnLF, ANMORRBATE 5 H
TR RE L Tw <,

(b)) WEARE, HRERTADT LTI S IREGIT 5.

GBDTRO & 2, SEATRRICAD ES1KCT 5)

() BECSIEHER, SERBRIMEC R w B DILE N,
B ST % 1R o TH Rl v,

(d) HEESISEESOFEREE, AfLRBED Y OTHR
v,

() HEMEEHER L, Rtk & oFHS G iy
%o

2.3 BAHEROSEOTIR

(1) FEREKE tsvrg & D

BRDZ L THELM, KDT EHRER D,

(a) psvyza REWBHHEL L, BEEHRSLDISIT L
b 2 OMRRAFEETH D 70w, MIIRWIKRAL Tw R % TH

(b) EEEUIRERA L, ARELX 5272 el AD
ZORLHELIC S v B b o ENRBRO SR, s
FREm OBITE & v S AT T H 51 5 BRI TH B, L L,
RTINS I S Rk T B b DI, TP (1\5 |7
EOEED T B A R LR E LT Tw 5,

(2) BEWEROMRRE

Wit Sz BTy, ﬁ?‘u%ﬁ!’)’ﬁcr}i DIrAnh oRER{LEh

e BEEM LV b, BRoSTHRL, deoU
T P, g FRICH L& i ns, isii?f'r WET B EP bV A R,
5, T BBREO oxb HIEKFEICE> T 3. Tk, HEOH
HBREHAELDPAVEL AL, THesfirb, Gk [Dhw
T!Uﬂ'c"/xwv‘%@"k% WIEE TSRS IR S, BRICEE R ELR O
MWITicE EBRECOU 5 twnwi o enELLRD,

BEF TR, M EHROMRE Z oL L <5,

(3) HEBEESIE AR O

B, bhvbil a-h 1K & - THE LN R AORMER, (L
OHMETH B, BEERE, %@fiﬁaﬁ%zr#m%mf,

(a) FERTIFLSBETHD, FHEN A v Dy EERA
£ EE LT hicd v,

637



2.3 gt T BENESZEO N
Standardized automatic supervision and inspection relay
unit on various protective relaying schems.
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3.2 HFEE v0-Fe—b (CPC, TM 53)
Flow chart of CPC FM carrier protective systems
supervision and inspection scheme.
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Various automatic supervision and inspections schemes.
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Test inputs of various inspection systems.
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Automatic inspection circuit of voltage differential bus
protective system.
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Inspection circuit of current differential bus
protective systems.

o MiE—HHR%ERL T3,

(a) AC 200V o filgETIc kY, —HI R/ BHIEED
120 9% AJI%EDMIL, Yu— QWL HEET 2,

(b) R K ZHERARCE/NEIEED 80 % AJZEIML, Yu-
TEWE%HERT 5o

(¢) %L CTEEEEDNIE, HBRATENL T B JL-
TWee b, BHIEh3, ¥k, CT ZEHRIMOUBROEE Y H
HTHhH3,

(d) CT 2 IRIE B (ZEBEM 2 & ¥ 4 v) KRS 2K

ORI X DV EEEEAREL, BR - IWELREEZR
Hﬁ'éo

(e) A%k, LEoRBANIZENTEHIeLT CTo2X%
Bl ENg 2 &, 10 FERRD AL IE 2 DI 1uE—duz 23EL
b, REARBEEREZLELET 54D, 3.3 {EHRR
FMLCEHAT2HREERAL TS,

(2) BRREEERE 08 V- ENEXEREH TR OBR)
BIED () ARz E-AoHE - 0BEa2R3. 4k
- THHAT 3, ME—H2E2RLTW S,

T - Vol. 46 - No. 6 +1972




(a) E3.4(a) Tk, FEHEBS X U] SREIRIC A
BAHE AN, (b) Da~d, D4fq1utFzwr 2TTR 5,

() ‘/MEWEED 120 G ANEIN  BHERERR
(1) B/hEEMEO 80 X5ATIENN  REWERERR
() i)+ v e AV EN B EHERR

() WRHEBWEAS CREWRE B REWERR
() (@), (=) oA IIE, AN v X SRBERL Y VSETFOLCHIL, A
HEREF = v v F B

(b) %L, CT MEcEESNE BBABILCTS, £
U- REWEE A2 D IR S,

(¢) ZHBCT BHEBEHAFRHRL CAne & 2 ER

(X 3. 4 (c)87DF)

() EATISEE 2 kB ORI FIRIEL L Tnn e
&R (R 3.4 (), chickh, CTjalkclm Ridbh
BT 5,

(e) SPRABEEOMEIIN DA ZHFHL Thb C &,

3.4 (d)icxb, FHEANMEAESC XY ADEEOER
FiEHRERL Cn 5,

(3) BTN LR 2 i

oD, MRS GEWZES) & FC, B a1, B o
I IR Y, FCWCEBANESLT, (FE3.4(c) D
HET), E3.4(h) LB LEsREH: h-T Licis 3 500 2 M
WAIITOEE, RIEERET TR > T,

(4)  FEMEETE SR

ERAFIF L C, MR OB R fTAbEs DL LT,

RiERE X2 by BRI X 2R, RN AR5
EHEHE BB D, COEMAELT, 3. 5 oA A TR
Wicxw3 30, 3. 60 yrozuza Rtk bElHic X 2TE AN

s
. T E o
g Tr L
U.RJ_MJ
) 0T O
— O.R_o_
15
&

(=]
oo
=<}
!.x:
o

e

M
L
o 5%
-

= £
# £
©
X,
- R
|

BE AN AEIE
sSEAYL-TX1 32 HRTX24%BA0T
~7 P UVERETS . HEESA
BER L 12 5. (BIERR)
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Automatic inspection method of distance relay.
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Automatic inspection method of reactance relay.
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Type PA'T portable type auto-testor for balance
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protective relaying system.
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Fault rates of various lines.
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How to change the failure rates in various
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Protective Relaying for Systems Bearing
Zero-Phase-Sequence Circulating Current

Kobe Works Kenji SUZUKI » Nobuharu TAKATA - Hidesuke SUGAI
Katsumi NAKAMURA - Yasuhiro NAKASHIMA - Yoshio SHIMOSAKO - Sunao SUZUKI

In the installation of multi circuits transmission lines on a common rack, a number of effects given to their protective equipment are
observed. The following is one of them. When one circuit stops to operate, zero-phase-sequence current due to the remaining one
circuit circulates on the other circuits and causes faulty function to the protective relaying scheme. This article describes in this conne-
ction directional comparison carrier protective relaying equipment, balance relaying equipment and pilot wire protective relaying equipment.
As for the directional comparison protective equipment, description covers a countermeasure by the use of current-time conversion
relaying applied to a three terminal system. As to the balance relaying equipment, an AC memory method is used for a countermeasure.

Regarding the pilot wire protective relaying equipment improvement on saturation ratio differential characteristics are esplained.
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Sequence on the circuit of zero-phase-sequence
circular current measure.
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Relay input current.
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Malfunction by zero-phase circulating current.

652

KL Twn3,

CoXsicihiE, E3.401¢G IR F, Gkt L<iPiio
DGI Bhk, Qo> DGO BifEe 250 T, 3. 3IRT L5,
Pi{#lL DHBL«WiEnzH, 2LR3P QisdicLeBiEs
72 Pl QupodiR REFSh e e n s, Ak, 3.4
D Fy .s.% 1 ¢G R LTk, Piio DGLREWE Qio DGO R
VEL220TR3.30L5KE3. 20QUH2L T L « Wi &L 32,

PHilL B L «WiE4aa <, 1Lick - TP Qo diRid (4
Thacklhd,

COX5CHERIC X 2HERH LB, 2HE#O5 51
[FHTERL « Wi XN 2B 2D B, u»k;tﬁab O L [AFRT R
hacricah, —HOBRIL- DEEES3. 2) &Ltq&@“noi,
) EAWIE T e EL LR D,

3.3 EBREEEREICLIBBERMR

AT 2 [ARROFR Y- ICE TR, TR D 2EONR 1 ¢
GT, —DBER2[ERE DIC Lo W3 Ba255 Y, FIEK
Ju— K L D HER TSR, LHBOR Lol Xh 3542
35,

R B b1, EEREHOARCr 2 Db b I L oG TR
L+Wit3C Millﬁla*ﬁ@-?}kwik BHELL A, TDX 5%
HET TR e W o, EHELERHIC X 2EREFS R TDH 5,

ERELRBREAR O REL, Rt 3. Lok 3 @b

F 3.1 [AlEER yu— (R o AJIER

Input current of balanced relaying.
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Relay summation current of 1L & 2L.
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Protective sequence using summation current.
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Diagram of ground fault.
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3.6
Method to get displacement current.
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Circuit diagram showing the principle to get
displacement current.
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Current distribution.
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Equivalent circuit of current circulating
pilot-wire relay system.
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Ratio-differental characteristics of circurating current.
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Ratio-differential characteristics of three terminals.
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Ratio-differential of standard “HCB” relay.

SYEEHPR - Vol. 46 + No. 6+ 1972




Is(A)
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Ratio~differential characteristics of “HCB” relay with
countermeasure for circulating current.
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Ratio~differential of phase comparison “LAWS-3”
pilot relay.
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Zero phase compensation of blinder.
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Current flow-in system in case of internal fault.
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Qutflow current in case of internal fault.
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Phase characteristic of phase comparison relay.
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Equivalent circuit of three terminal system.
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Fault impedance for distance relay in three terminal system.
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Equivalent circuit in case of arc fault.
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Phase characteristic of negative phase-
sequence directional relay.

a long way back-up protection.
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Operation of sampling phase comparison method in case
of multi-faults.
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Vector diagrams of charging current compensating by
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Analysis of and Countermeasures for Distorted

Kobe Works

Current of Protective Relays

Nobuharu TAKATA - Koji MAEDA - Yousuke TUJIKURA

Minoru HATATA - Toshinobu EBISAKA

Almost ten years have elapsed since the solid state type protective relays have come into regular use. One of special problems

imposed is a subject of distorted wave components contained in the input current of the relay. Of them, the undermentioned three points

are particularly in the limelight. In this connection an analysis of waveforms, questions of protective relays, and countermeasures for

this trend with these relays are discussed. The three points referred to are :

(1) Consideration on the problem of CT saturation based on the example of bus protection.

(2) Consideration on the question of one line grounded needle shaped wave on cable systems according to the example of dis-

tribution line protection.

(3) Consideration on the subject of distorted waveforms in load current in reference to the example of thyristor load.
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Explanation on the principle of the type TABS relay
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Block diagram of the type TABS relay.
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Ratio characteristics in-phase of the type TABS relay

gk 2.2 TABS B A Mg besp el 7y 3o R
Performance limitation of the type TABS with
phase-ratio characteristics.
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Phase-tatio characteristics of the type TABS relay
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Needle-like current wave form with only one polarity.
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Block diagram showing the principle of solid state
directional ground relay.
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Large Apparatus Protective Relaying Equipment
kobe Works  Hisashi AMANO » Minoru HATATA - Tadashi MATSUMOTO - Yasuaki MIYAKE

with the enlargement of the capacity of electric apparatus such as transformers and generators, the effect on the system in case of
failures become serious. Accordingly, prolective relaying equipment used for the machinery is demanded of much higher reliability.
This article introduces actual protective relaying schemes put in practice, and also describes solid state protective relays with automatic
inspection and supervision that have been developed recently by quoting examples of application to generators and transformers. Of
them, the one supplied to the Tokyo Electric Power Company is applied to a transformer of an epochal capacity of 500kV 1,000 MVA

and provided with a separately installed regulating transformer, so the relay equipment has a number of distinctive features.
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2.1 HAG-2-D iy g ssmhilk B as st
Connection diagram of type HAG-2-D ratio differential relay.
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2.3 LO-1B-D ¥ gy
Type LO-1B-D relay.
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[ 2.4 COQ-D gty BEAMEREE (K=10 Dg#
Type COQ-D negative phase sequence component relay
characteristics.

2.5 Jzuuz GIREIEIEE O A SRR D

Ground protective relay system of brushless excitation circuits.
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External connection dlagram of ratio differential relay for
four terminal transformer.
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Skeleton diagram of main circuits.
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Trip circuit of conventional generator and transformer.
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% 3.1 -

List of relays.
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3.3 BB & Sl R B Rk

All solid state power station protective relay with automatic
inspection and supervisory scheme.
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Doubling of transistor circuits.
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Doubling of 3 phase relay.
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Doubling of sequence trip circuits.

3 3.7 EEHEAHEE Jows
Block diagram of constantly supervising circuits.
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Circuits block diagram of automatic inspection
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Grounding overvoltage relay
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Main transformer and regulating transformer.
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500kV main transformer and regulating transformer
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Back up protective distance relay system.
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Block diagram of current ratio comparison relay (61 TR).
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Construction of Solid State Relaying Apparatus

Kobe Works

Shigechika YAMAUCHI « Yasuhiro NAKAJIMA - Kinichi NAKAMURA - Shooichi SAKAMOTO

The relaying apparatus in the future is considered to become more and more solid state, because the demand for high performance

relays to be used for ultra high voltage installations increases, and further the employment of automatic inspection and supervision in

line with the trend of unattended and labor saving service and the transition to reduced size setups through compact design become

indispensable. This article describes, in regard to the solid state relays, how reliability in operation, labor saving in the maintenance

and inspection, and compact in design are embodied. Also discussion is made on the future problems chiefly of the construction and

mechanism of these devices.
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Photograph of solid-state unit relays.
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Example of relay panel having input circuit
within each relay.
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Example of relay panel having only one-set of
input circuit within the apparatus.
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Construction of relay inspection and indicating system.
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Block diagram of automatic indicating and recarding
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Example of record chart with automatic indicating
and recording apparatus,
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Field Operation Results of All
Transistorized Protective Relaying Systems

Kobe Works Kdichi KITAURA - Akio FURUYA

Solid state relaying equipment was first built in 1964 in the form of portable protective devices. Next direction comparison carrier
equipment was completely transistorized in 1966. Since then various relaying schemes of all transitorized type have gone through field
operation tests and their application has now reached the cases of about 700 terminals and 900 installations. In this paper are introduced
the transition of technique in the development of there solid state type relays in the points of ; (1) direction toward all transistorized
construction, (2 ) practical use of all transistorized relay system, (3 ) high reliability and labor saving (derived from automatic super-
vision, ultra high voltage operation and compactness). Next descriptions are made as to what operation results were made available in
their application to actual systems with what effects found with them. Also the statement covers the maintenance taken into considera-

tion in practical application of them ; contermeasures for surges, and tripping with SCR.
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Summary of supply list of Mitsubishi all transistorized protective relaying systems.
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QOutlines of Mitsubishi all transistorized protective relaying systems.
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Typical characteristics of type PHR (Model I).
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2.3 154 kV KB FeubyL— B (b 1y
Directional comparison type all transistorized carrier
protective relaying systems at 154 kV line (Model 1).
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Various protective systems of PHR, PLR series.
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Panel arrangements of 154 kV carrier protective
systems.
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distribution protective systems.
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All transistorized directional carrier relaying systems on 275kV
lines, using automatic supervision and inspection scheme.
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Featurcs of all transistorized balance protective systems.
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Example of Fail Safe sequence on solid state relay systems.
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Au, NiCr, Ta(Tua:N) &
ZyFry

/e
Ao/

/,\ NiCr Ta or Ta:N
Ta{TaNEE d

14

B 2.2 # 4k ®ETE

E}‘Ei§~‘.4
AR TR K T N S
HERRIEEEEN

.
X 100~ - ! t 3 4 ¥

i | | : | | | i | { \ i {

\(2‘} :\EH,F-H*INOg%EI\y%77’55;"i
B 23 o/ te0FEmMDO D b X
Surface roughnes of glass substrate after Ta film etched.
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FuBl D TwFos B, 100 pm @ fa—y KL 2pm BFC
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VEL 7k, Pre-Sputtering 2 10 9% 2 >4 b DT H 3, Pre-
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Sputteringrate, specific resitivity and T.C. R vs.
sputtering voltage.
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1.8 2
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Sputtering rate, specific resitivity and T.C. R vs.
sputtering current density.
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Sputtering rate, specific resitivity and T.C. R vs.
total pressure.
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Lihoke 3.4 (b, fEWAR A-Ta o XBEHE %25
T

4 ZBRICHILE
A-Ta % MERTFOPEHCEAL TH, NiCriz & oEHRT

=TS - Vol. 46 - No. 6 - 1972




Lf‘\.mmﬂ._mf_m_r‘m.m ¥ r't LT nrjx
(a) Pre-sputtering % L
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tantalum thin film.
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Specific resitivity and T. C.R vs. the ratio of nitrogen

and argon in sputtering.
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X-ray diffraction patterns followed by the ratio of nitrogen and argon in sputtering ()
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Kamakura Works

UDC 681. 142. 01 : 007. 3

MELCOM83 DEES 25 4
G IR HE MBI R R
MELCOM-83 Language System

Kiyoshi KUMEYA - Yutaka MURAI
Head Office Takeo KOSHIKAWA

In MELCOM-80 series the programming had been all made by machine language until Feb. last year since the anouncement

of M-81 in May, 1968. To strengthen the software M-83 assembler was made public in March last year and ACE-83 in November in

the same year. In this connection description is made to explain the machine language that was in use for so long a period as the

programming language and also to explain about a newly developed language processors. Thus M-83 language system is introduced

herein.

L MB3yopx7

b RERIIT BRI, M-83 0 yoraTy FEEA

M-83 > yobazy i, R 1. 21CHE3 &5 A2 b OTHRE TS5
JEEELL T 7tuds, 2ui1s 2SR s u}’rLlon;m}x iz o

X 1.1 MELCOM-83 §E2E& u254
MELCOM-83 Language system.

MELCOM-83| |

VTR T

A
1.2 MELCOM-83 vy 17
MELCOM-83 softwere

706 % BTIERT #F R i

M-83 yorary ORBEHTH 5 »3Ur-v22F0554=SAPP (Stan-
dard Application Program Package) o#BsdAsiinEE12 gv
ORICHAY, M-B3DRELZFEENZCLCH D ¥z, J055
2ud DR BE LM A NE 1-510154F0554, 49507
0546 1, Fr2o9vy OPTH &Y bITREROR W o054 & LT
PISHIC 3T & B L 720
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TRERDPLERYZLOKREEHET 5. UTFHEHKC L6 0BT
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O] M8l M-82 M-83 M-84 JRERHIE
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ASSEMBLER
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43/5 44 45 46, 47
46/3 46/11

2.1 MELCOM-80 n#fs
Development of MELCOM-80.

ST - Vol 46 - No. 6 - 1972




(2) 7euds3rikiicig 37, COOL

E_E_al 8% DA E T D EFWAL T B,
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(2) votozy EFROMEL

TDX5ARC Emb, COOLLN®D Juiszus Bl
75, ACE-83 z’;iﬁﬁﬁﬁ‘éiﬁco

2.2 FYFUESE
M-83 700 BEbICHR, ~-vwortuds & 1oa5uFulrtyds
Y, RoXskcFHELEH I,

(1) J09546 D AavsFor &ML

(2) R-zwovobory ORXKAHEEHE

(3) Jodszvd oFNL

(4) RARESME (azwob{b)

(5) #HEOH—L

(6) FFadvb OEH, H—I(k

7EuIs DFIRE, JTodss OMHEICH X 22, RAREOEE
EE7% J0J56 AvsTua DUVAEDOE D O YEEICE DI D,
HAMNCEOXRE T LHELER2. 1OL5Kh 3,

2,21 M837ErFIUEENER

M-837tuJs &, KD X5 AigEL2FHD

(1) F4zo 99y OFTH EhbY, 7EoIL ats BB, 7-
IuY—5F BT dqLobrota HFRTH 5,

M-83 7t

= :h
=R

MELCOM-83

7L DO

N UNEXT INSTRUCTION ADDRESS

M-83 R—zwo 7Euds B L U 102505y
Fytods © 92546 20-Fe—t &, ZILE
HRI2. 3 EE 2. 4 1RT, chuhbbhh
LY CiliFEe b, M-I TUBML
CnHLETHB, ik M-83 234 5—
Fywy THLHT LhbETnS, WHGKOE TR, "~vvo 7tud
5 ik 1 PASS 1 PHASE CHE— 475=2r LT 5 KT, 7EoiLat

EHILTCwB, =k 1927050t 77357 TR rEuiLats &
D, Fodszus DESHME WHE L 2 1 PASS 2PHASE It L Cw 5,
L7eio T a-Y & Jodss OWE, &, RAOEREERL €
O X5 28T 5,

2.2.3 ko= o b

R-bw2 PLuls, 1025059l PEuds Kl EhEN® 2. 5, 2. 6
GRS &5 2BEER S 0, 1~V BREHICER LA TE %

(1) SOURCE CREATOR

I~Favdoa—b b V-2 F-F EVED,

(2) ASSEMBLE A, B

ASSEMBLE-A I, #ijlEER & +172 NAME TABLE %31
ASSEMBLER-B {1 {j:59 %,

£ 2.1 M-8 reuds ok
Merit of M-83 assembler.

p:) H % B3
H i 1. EhEE 90
. Zu—Fo—t 2F o7 80
(=2 AF 7o F)
SusG ey 2. ThrIFALLL 50437100 3¢
3. R 108,/
(COOL 5 #,3)
1. #7Yx 2 b OFEMSLL 105
TursagE o | 2. GAME 800
3. AvrrvRERE 70
BN O R L 7oy —npl 200
) COOL % 100 £43

CODING

m; M
r1| 'I‘/\\'

M-83 1K SOURCE CREATION
pil  w

i

ETIEX
R /W

N-83 1K PHASE 1
P1 T/W

i}

B 2.3 R-vwy 7tvIsvass
System chart of basic assembler.
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#* 2.4 ACE-83 oxht
Merit of ACE-83.

brs] 2] %l *
# #H Lo EEm 80
I JueFret 2F 97 60
vt 3 4
T I N YR 201}/‘991
V- YRR 45 B
(COOL §#./3)
LoF7 Ve OEE 10
FursagR | 2 BARE 500
3. R YT FrRAESE 30
BOE OB R L Tev-a | 300

%) COOL % 100 £33

2.3.1 ACE-83 qitE

ACE-83 i, BiE®D a-Frud74—4 LIC (545 BHEWTY K
IBEREEOREOMICROER 2> Tw3,

(1) auftrats RN

ACE-83 T twt T3 A34-2 OKHERZ Mo~ THEL TR 7
-IWH-F &, tzdiLotrotz FTH 5,

(2) 21-%#y1o5uf

ACE-83 0Z B0 iEIc H 7 - Tk, SAPP 0 bkt
D, E41F D Jodszod RAOTERTTR - 2o TORRED 3
0~ IS L\ Aa—u 2ERD b,

(3) EfYEIEH-

ACE-83 » #J3x 0 M 05, SR, B COOL CcilA % 5
0756 & WL T, #15~109% BEOETFCiF,

(4) MBEoVeEERSE

Hil, FHAFHETE 291, AT Lo-F, AW, HITLo-f o
4 FRITORESE A b 2 B 43, ACE-83 -GlE, © Ofluic/rigsEsl, ¢
Yol OB DR 235 ) YROE W 4700 FEDHL T
%,

2.3.2 {e#EiRTE

ik o> X 5 ic ACE-83 (it 6 @T’ﬁ;ﬁi@f’lfé’z«#mr,*zrbxzo 3, EDH 2
P AL, UL D& ER — Db D & AEIC 75
tAawv, 2. 11~2. 16 ic ACE-83 o)f:%s % w3, ACE-83 it
Bl DT D W CEIHT %,

(1) Eyos fke

M-83 D2 Jo 25 &L, 7 AT o TR BICh b
bbb tyvdovy GERBIHRITE) dLTEbhsc ey dhin
v, ACE-83 TR D0 DEHERE 4T 2, T OHEEERE,

L R EETD L &b WL D yus

AEHICTAR C & Do 1HERI & 1mseid 1 hn L 35

%, Znn L Eimi
WER LY A, FRC Fo200510 B, 4rHHLET
PEFHTIE, 2250710 DRKRE X Uﬂﬂi’%ﬂ\@%ﬂhn‘f"if’e E
5o

(2)  SrYESERIHERRE

M-83 DL E OFIEEOMWE b, Uruats WAEERD 5,
Thbb, suds B F- REE k- AJ LRI s S8EE]
T 5, ACE-83 CH 2RITLETD 7—I1 ~ F—a 20 ERE T 5 C
LRTE B,

2.3.3 #4H

ACE-83 o LR ICREIR T 5 D TF 2. B IR,

2.3.4 avaRfALSRTA

ACE-83 3y 15 ® 9274 20~Fe—b ®K 2. 17 1IR3, AR
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2. 11 ACE-83 {43
Coding forms of ACE-83.

oorbDH XMAY i ey

vaxal ;L:‘vn’( : L i
Bedo D LT CREEY 5‘ e e fe Y r«mf#,‘

0pspT 3 RECRDELAL
80507 3 AT NAHER JE
300500 3. ToABDR2 G
Bopgop L YEAR L
020l i HRY

200150
307800
[y 'T
07380B /SR ES
Go/a0 30 SewAreR R : /
sig00 11 SuRYE 208

2807 A TARRA L%

Sefdel { KINGARS §

2. 12 ACE-83 {148
Coding forms of ACE-83.

fooETTLCEDESG hoooizonmes
HOLRES-CEDERT : fEng
Ero e . S

2. 13 ACE-83 {{:kpit
Coding forms of ACE-83.

3061608 FIALT i NEAR g

fsoozet s KT FIENTH £
5003608 ALT B DAY,

facdn TEEYED NEP : :
sonhe - C'"JT CaDER- C&u&?{{’“TE{ Rt
Sue b L BoCEOE &
FeeVsl :73‘1? i TEENE

50880 CRYRTR ONEP h

50080 g CEAT S LUDE S CHBESS NAME i
Sefen MPYISURY R ISURYR IKINEAK

5542800 ETCTUCRDETCRIENINFAR

Sod2e; " iinBp. s :

prre

2. 14 ACE-83 {1
Coding forms of ACE-83.

5 2. 15 ACE-83 (hfi
Coding forms of ACE- 83.

2. 16 ACE-83 {:kf#
Coding forms of ACE-83.
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%= 2.5 ACE-83 f4—i4

Operation set of ACLE-83.

G 3R ETERR U Ak B TEEERREL PR (R L 3T 07 VBN RE TR

o0 BARM, 2 LA T 6T AR A BB

O TR bR 2 T S RV R 0l TN

Bk 7euds EFBEE 70 TH B,

(1) v—257-3 {ERL

v-230056 DIEXYED Frwo & LODVERT b0 VR Fzwo
CHPNEHBAT e-F Kb fill 22 €2WTHE, fERACD
LS 53 OVEBGETRICITIET 5 C A TE 5,

(2) PHASE 1

V-25-7 Eieh, HAOAGER - HIEH Fovo & L, SYMBOL
TABLB %453 5, FRCAIHESRTO Jotsar 4, Ji5E4
€ 2w T % E Frwo % L PROCEDURE TABLE %{REKT %,
¥ B D 7> @ CONSTANT TABLE 2:E b # 2, —7, 4
PHASE 3t/ ik COMMON TABLE i€ twb 03,

(3) PHASE 2

SOURCE TABLE %5 125~ tauh325[%HiL, COMMON
TABLE, CONSTANT TABLE #Z¥d L, =»{#l ® COOL &%
SEQUENCE TABLE ic{i:2, %5 %A RPG BT o4LB 20— I

L7edin, HHHE Jowy WBBIRT 3 v-2 25~ itvb & EwoFwd L,

Z DEEBE Jowy BANIIC 479200 LT 5. ACE-83 TIX, #Jvzot
DRFTRBOET 2T 220 OREEAREN TR S, T
DEBETIRITRE 7FLz ZER{ COOL 44558 KT %,

(4) PHASE 3

SEQUENCE TABLE ¢ PROCEDURE TABLE # 70t2 L. <
SEWM LA #7920 0056 % OBJECT FIELD ~EH3 %, %&b
%, PHASE 2 ¢3 <T@ COOL 25 ww b S50 TH% 7L
gL, PROCEDURE TABLE i€ 73v4a—t7FL2 % twb T3
CERTED, LT, KERTH->2RL rroassgEdh
%,

MELCOM-83 DEREvaTs « &8 - #13 - &1

i BRTsh v smeo G

BEAY -t

2 CODING
E FORM
S SOURCE
v CREATION
RI[T/W
M-83 PHASE 1
P T/w
NAME CHECK SYMBOL TABLE
W SOURCE  TARLE
LOBJECT TABLE
RIT _T7W
M-83 .
ST T PHASE 2
(SEQ TABLE
\SOURCE  TABLE
Ri|_T/W
M-83
BT W PHASE 3

[s £EQ TABLE
OBJECT  TABLE

2. 17 ACE-83 3uA1502754
System chart of ACE-83 compiler.

2000 COMMON TABLE

PHASE WORK
AREA

SYMBOL TABLE 2

PROCEDURE
959 TABLE 1
£1000 PROCEDURE
TABLE 2

SYMBOL TABLE 1

L SEQUENCE TABLE

) (OVER LAY)

]coxsmm‘ TABLE

SOURCE TABLE

OBJECT TABLE
£9999

2.18 aufAtuowd
Compile map.

FER L A09z0b 30056 X, RBCHDNICHK 7-3 KX
Nz, CoEE 490zt OHTIZBIFET LB TE L,
Bl k% PHASE THHT 3 2710 JRiLEE 2. 18 ITR7

2.3.5 #F7VzsboA~ FEET

ACE-83 @ #7520t 30056 & 79vVa~t b OCHIEN B,

o—F CEE LTI COOL #Jgzot LA K o-F % 22270
wh LTEFEENRER W, ACE-83 © 4 JUzo b EfTCH A& » T,
1o/ BAD #7820 28 0=F TNDEDT, JodsazrteF Xl
FORICREL T B, —JF 1HL-Fo KL TE, 7I9Ya-b7F
L2 TEEED 7FL2 (PFL-Fo BAHED KllIh e b o
LT Yoy TE 3, (RET & CAL@$ICX%,) F2. 191
BTHR7,

711
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INT.

#001
RET  A,/999
CAL %00 ACE—OBJECT
#9001 N j
J SUBRUTINE
%999 RETURN J

B 2. 19 #J9gzobJtodss 09T (ACE-83)
Accessing chart of ACE-83

.t ¢+ v
Dot hbi b k5 M-83 & COOL I i3y~ lEs
HY, 120 RBFHELTCEF2ELTEALR, fneT s
Db Sf-T70twY OLEEEZ L ok o v 5, L
L, e TNEED & BBIAEABEL, Suf-vT0tut @
VTS E 0’)’%@ Do RexlE, ANMfHi—2toTHhThbh
&m0, 5 LS L WESE LA SRCH URESHEITES 10
‘V@ﬂub/ﬁiﬁ#i ALTVWIEETH D, coXsAaRkFTH,
/M3 7LT5 OREPBIUIRETER IC KR 2 b ORTHETE 5,
Jods? B AR L Twd yotorr EROMES, M-8 rtuds,
ACE-83 e 27 ¢ 5 MIFICIT K E b DD 5,
L% M-80 @ 1-% & Jodss oME%EEBE L, COOL, rtuds,
JuA1s R EHHIGERTE 20T, FRORW Jodss RfFcE
5o
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= 2.2 @ dE k4T AL A
Anhydride curing agents.

el
t % % L% 5 oht)
% pa # N CO,
FARE f
];; (}1hthqlic anhydride) QICO/O 45
N O !
MA an ¢ o 30
{maleic anhydride) e
| et HC—CO
Wi )
%! opsa CHs~(CH:ly =HC—CO_
(dodécynyl succinic anhydride) 5 /O 139
i H:C—CO
THPA
(tetrahydrophthalic anhydride) /ﬁ" CO-- 20
\/ C ()/
HHPA
= (hexahydrophthalic anhydride) r\— COw 20
o Lo
3
g
15| NA ~
f){) (nadic anhydride) !/CI\—‘CO\ 80
* LA co™
MNA
{methyl nadic anhydride) 80
€ HET
7 )
it (chlorendic anhydride) I 1o
§

. ERCER

3.1 FRHHRINAR~NZ b LK

3. 1.1 HEE&AEE

P TR-27 A BY (Bydefipeiil) = /L, KBr gisfiiks X OF
HEEAEae X b JE L o

(1) KBr gk

TE LG 2 0T U A2 200 won DA BW0IhE, LH2bIiei
BB e Lo #lEL2BUHY 15~2.0 mg C 54{L huds (KBr)
% 1 450 mg JJf 1%, BERIEHBRIC X » T Suwh 2T 2,

(2)
T L 7 Bl £ 06~1.0 g [P O BEENEN I A,
WK DWW TIHRNIBIR 282 b 2 ET 2. Tabb, SEBEIIC
B fAs2 B E awo €A% Ltk SO IHPH-C 550~600°C Dif
ETHo XS, FBRENCHENLARER * BEHIRE v T

Sandwich FCHIET %,

3. 1.2 7§ wIEdiEtis

7o WY IR O B L HIORE L, FRABIL 237 i X - T
FhabTn sl H 2309, WEEIEFFCHETH 5, Bt
RIS ITHRE L CWEREL 2RO 5, TAEMIEE KIEL <L
CRBRABRIENRTED LS Rb D, k& 4ld DDS, Dicy n ¥R
MBS S IC BN TIRET S 5, 3l(a) bbb Wb ks
[ 73v R EFIORFKBE D%, 7z & 2 BHFR 7o LIEIER

2y ORFIE, FARIN 232 My )K3BH % 1,600 cm™t & 1,500 cm™?
DORITHRIE Heds b A HET S 228, MBSk 720 @ EDA, DTA,
TTA OHEFNIHEECH 5, TEHO 2300 DITERLT X 5 A2
REHX 205 THD (K31 (b) B, Lkdo THRABIK 2
Ko by EEEICC, [FRERTAER 720 BB E#I DDS, DDM, Dicy
BRETH D,

714

wOE ()

IR

(a) KBrgghli: (b) R
3.1 p=u BHLE ofFy BIIEORMNEIL 2-0 M

Infrared spectra of amine cured epoxy resins

3. 1.3 BRmsKAHRE{LHEIRE

R BRI ERIG, BRI U oEHe g p2o RIML
RlUCHE~Thh Y 2 HHT 20885 5, TAabDH, Epicote 878
CH L THR WS OTY 30 HMA), £ b o-Clk 130 # (DDSA)
{bWwTHB, LadoTohbiLElag, Bk omEiEc X
- Thh D EBBNATRNRIL 230 by 2ME LI, LRI R E 7]
HEL %, BRI LB 2 BT 5 Lk X »C, EHETIC
HEHRICR & - TREADME S, FHERIOWRINERZ T L
b A7 D R ER AR DRI 230 by 3B o B,

B 3. 2 KHFELHEFR & LCPA, [Elhske L< DDSA, BRIE
Wil & L HHPA, 2 ofine L ChFhicii®Rs &A% HET,
LI A FEOFRNEI 230 b 28T 7. BOEB OO LBIHICDOW

THETNEKRDO L 5 TH 2,

(1) PA m{r#ig

1,745 cm™ i Epicote 828 3 X 1f PA M BAFMEL 7 IR
AREbLW S, T ORTEE I HEBCELTR] bR S S DT,
BHED 1h+y $EMBAMORKIIC XD 1270 FEHREREN L C

LI X AN TH 2 ¢C=01271L),

BT & L€ 1,280 cm™! (»C-0 1271), 1,065cm™!, 742cm™,
710 e (3C-H R+ ¥ s BAWIMEESG) OIUoTH 2, RIS T
b PA OUEHERIERFEEICE DI TWwE, Tabb, 1,845cm™,
1,763 cm~! [kdmsk (:C=0), 1,020 cm=t ¥ oty BAMD il S125H
JEE) (3C-H), 900cm™ FEEMEADIR I X 2#EH) (¢C-0), 712em™
Aot T Ay BB GC-ID Th B, Cilb DEIRPDL L CF
A DFEERTEEE B b

(2) DDSA WE{LHlE

KBr gl CHIEE L 72 2R0 L 22 b &, DDSA oRsINE; &
LE P RIEEA YRV, BN THITFNRE 2940 cm™ DEH 47
Lo itk B C-H OB oM ik & vwe &, XU
Wit 12570 BA ORI AS 1,180~1,150 cm™ [ bW TwB L & T
HB, —FHEBHD 2R T, DDSA D Dd DEHERIT
HFE BN T w3, ThADbb, 2,940cm™, 1,460 cm~t (3CH,, CHy)

OEIURER AL D) KEWnr & L, 1,060cm™, 915cm™ [TV A
HPNTWwBET &TH D, Tith WL L 7z DDSA DY
LESHELFELTS 5,
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£ 3.1 BEe it ity BHGo R

Characteristic infrared bands of the anhydride cured epoxy resins,

il
ﬁ%b P A DD S A M A THPA HHPA N A MN A
EA H , r\ Co.
3‘? b (\s{—CO H,C{ CH«“‘C CO H(S—CO\O { CoO. ﬁi\rc()\o ﬂ\rc()\o /\_,/(()
/ H i ¥ HERSE 8 5
1 (“0/ HaC co HC—C0o” K/%o/ 007 L0 T HLC
1 i
1,280em™ 2,900 cm;l 1,635cm™ 1,600 ™
KBR 1,065em™ 1,250 em™ 1,250em™ . ! 1,120em™
742em™ § § A L % L ~ he " - 1,070em™
5 7100 1,120 1,180 e 89Gem ™
1,020 en™ 2,90Cem™ 1,635¢em™ 1,09Cem™t 1,320 em™ 1,09Cem™ 1,090em™ 1,070em™
i 900 cm™? 1,465 em™ 910em™? G95em™t 1,110cm™ 1,055em™ 1,055 em™ Q45em™t
SRy
< o 1,380em™ 870em™ Qb65em™? 1,03Cem™ 950em™ Q45 et 820cm™
i 712cm™ 1,070 em™ 930em™? 975cm™ G12em™ 210em™ 693em™
5
~ 915 905en™ 735en”
1) 712em™ 15 1,600em™ Ty 1,635em™ Ky | ) NA X MNAOFR L2 % 0 1] 1Y L50Cem™ ko
R 1. 520C1n”1/) WL ik I Rz kO UNAGY 7 3 5em™ DML W H A s, (i
fi =% 3 12 Zlilsg g Erboki sy
L)

(a) KBrggifk (b) WEHE
B 3.2 Eeskipil oty SO RAMEIL 2:0 b

Infrared spectra of anhydride cured epoxy resins.
(3) HHPA T LilE
W LEEx 2 0¥ ¥ KBr el cilie Lie 2”0k 1k, Btk
PR & A E v, L LARD, FLRIEOEEYD 215t
L TRBEELA OB A ED b . 1,110cm™, 1,030 cm™, 970
cm™, S00em™ A EOWIITH 5. dB DA, FREAPICXBK
Y ps 1,840 cm™!, L7800 cm™! b Tw3b, Likd-oT, HHPA
LRI B W R A W IUE A S I FER T & 5,
4) HET Ji{bAstg
HET @49 FHIC A2 OEELH L Th 50T, Lo BRI &’
EHL 3w LIRS KBr gL T filE L2 250 b1 326 C
BHFEETE S, 282 KW T 1,120cm™, 1,070 em™, 890 cm™!
& C-Cl#Eollnisd s, LALAaEL, ThEEHEHIO 230
BRI S L AT NS REETD 523, HEEE BB H
BTk L, W 4/1@ 2370 i, HET o 4 Ao I s 5
EHhWbNL T3, Tabb 1,070cm™, 945cecm™, 693 cm™! %
ETHY, chb @%mi C-Clihzicd & o“< BOTH 5,
Ll_EBAokd o SRR I 1T B BN R BB ERICHE L L 72 ¥lllE

L 2+ RO BRI OFE - 515 « L - k- A

DT DEEHZ 23, OB EFHNC D w T ORI
3.1 IKRT, aBES3 1XIIKDT LHnwE 5,

(a) PA, DDSA, MA, HET i3 KBr gk o ClRE A ik

(b) THPA, HHPA it KBr geflihCRIFAIET & v, i
A i U R A3 A B

(¢) NA, MNA & KBr g5l @

IEERIER I TR L v, UL, BEE 2°000 &S L
PR RIZFIER T RET S 2,

3.2 MpRizRsAv S5 7% (PGC &)

BRI i~ e & & < AR EACRE I, 9 SF BRI 230 b 2
(KBr ek & 8500 %2 Mg & A & O AN e
BHHECH > o LBLAAD vav RH{LEIETREHLZ S O,
P& REIENEO S 3 D, B 5 ko Tcdkiaiidd Whtlk
FHLTWD DS DFRATE, RN 232 by BHC X 2% 283
A EHEETH 2 EHBEAL A28, PCC 3% Hnh@eka h o
7ru R LEIERRETCE &,

BAOMEO $22090550 © Ra-u b, WHEREET % C
& % —fic it Fingerprint Pyrogram }_’“T‘&iﬂ’tlﬂ b, AWHETY
COFHER e, Aodse KD bilx O B~y ORGERTTAD A
ot

3.2.1 FHBr#S\HIVAR OZME

(a) % H®

ETELYBAHADC L,

Gas Chromatograph GC-1A (Shimazu)

Pyrolyzer PYR-1A (Shimszu)
(b) BBl
pyrolysis temp 7000°C
atmosphere He 40 ml/min
decomp time 2 min
(¢) #izoo &l
column Polyethylene Glycol 6000 (2.25 m)

carrier gas He 40 ml/min

bridge curr 160 mA
column temp 120°C
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Ipicote 828

be g [ L1 ! ;
PA O 70mmA%ELER
CO O 26l - I AV W
K ip® L1l | Lt 1 L -
OEpicoteB28E 13 L A EBIL
MA O EpicoteS28 & ¢ 53
H (K:-——C O
HC-CO™ Loy I 1 1 1
DDS -'\” O 28mm, 30mm, 32mmGtr
CHACIL=C-COL G 47mm,  70mmI N3
Ha-{Cilg ‘1;10 l L l [ ; L
H:C-C0 D47 HERICAE W
THPA !
. 2 2%um & 3lom & @ doublet
Cro L1 l l
CO O 4Tmnds
HHPA
. . O 2%mASEEERTA R (), single
Coso iy l L | !
€O O 23mm#At
NA N
0 l O 31mm>> 28mm
g@ - U)u i ! I L I i
v G O0mm,  2mm,  2%9mm,, 47mm?)
MNA 4y vl 7 AR
. Lon
(";Q Ll 1 Lt I L ! 1
0 OO0 ~40mmit e — IR 2 AL
HE T s
oS _co ' (FpicoteB2BIL 0 T E A 445 5 )
“eret o 1 1 1 !
Gl o
¢l | : i | 1 3 ! : L 1 | ! 1
20 50 AN 1 150 170
Ry ()
X 3.6 MRl hsy Bl Arodss
Pyrogram of anhydride cured epoxy resins.
0.08
l/
- ::Qé:? 0.05
No# &
Sml/min g 0.04
Z 0.03}
< 0,02
o S 2. 5mme 001
15 mm— 15mm— o Ly o
NH, co, 300 400 500 600 700

i

@
K37 4#@EBELHSBMNE
Pyrolysis and compound gas detector.

3.3 BREHEE

B LRIER O LRI OREEFRE & LCl, 43 TICRMRIL 21
g EE LB R Azooe g0 R ERICHEN TR 20~ h
b DHETHEMARSRZEHLAThERb RV, CTTHR<3
BEEER T OB % b A WS IEYTH B,

AL i+ SR OB HTEE Az 1, EMEMOEEI XD RA 3
B HDETEE 2 ORICHERD 5, thb OFEAE iz Kl
L, #EX D BE A2 oRMICE FIHE N Ty 201 E &
ICHT 23 0TH 5, pav BUEIETE roezy (NHy) %, R
FRTE LI CRIRER £z (COp) KHEET 2. X DWED no¥y &
B A0 R EDTREYEAT BELRIE 7 & 21F HET FE(L#
fECikigE(tkx$E (HC) 2z, DDS FE{L#IsTRTEE(L 149 (SO
FRET 5. B3, 7 o R L EERREL T T,

Bt i+ e o B LRIORAE - I - L - k- S8

Temperature{C}

B 3.8 pzo Bk o+ BIlEX b 843 5 NH; 52 [1]
Ammonia produced by pyrolysis of amine cured
epoxy resins.

3.3.1 HE&iER

(1) # &

Stk 30 mg BBER T 5 FOREL, BRENKCBLAE Nojz
THIBOERE BT 5, No 2 OF#E 20 ml/min & L, Jofy
AT ETERIEEFR 5. SR 400~500°C, SRR 2
SEETH D, HEETHRNZ2OM Ny iz & L34 2 2 BE
BERCEY HT,

(2) #HabmeE

BERALNRREOBEFIEZ £ 0¥ ML TERL 2o T
Abb, BPBMELYHRILCY5 roEi? B, K@ #z2B
W oBEaE % AR 25 mme, EX 40mm D 52 B~F 3. 7 iR
FTIXSRBL»A THAL Z.
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UDC 681. 142. 01 : 007. 3

MELCOM-7000 2 Y =X Y TP 4 4 L 78y F &= 4 — (RBM)
S R R IR - R

MELCOM-7000 Series, Real Time Batch Monitor (RBM)

Kamakura Works  Sumio MOCHIZUKI « Toshihiro SUEZAWA - Akira TAKEZAWA

A MELCOM-7000 series comprises computers which make it feasible the four dimensional use of batch processing, remote batch
processing, real time processing and time sharing processing. A real time batch monitor (RBM) is a general purpose monitor among
them to execute the real time processing and the batch processing at the same time. Especially the real time processing of it excells
in the point of high speed and easy operation.

In this article the applicable field of RBM and the outlines of the function are dealt with, and further examples of RBM application

system are quoted and how to make the use of it is explained.

(1) INSTRUCTION SIMULATOR

g A FRINEOREREE, 10 0HEEN. A akuud, 2uA-Tan O A-FD

MELCOM-7000 &2 i&, HIEH b KB ECH hA- 7 280 I7 A% vars B e LTHEMLTu AW E &, Thb i yobd

TR 2270 (LJ‘F%EEH LMET) THD, AwF L - mhﬁ% A I7 I va3L~b 35 Lb-Fu TH D,

wF MU« Ao STy YT 216 AR« a1 vxy o PLEEA RHEIC AT (2) JOB CONTROL PROCESSOR

HEET % 256 TH B, P27 avbo-u J9ul O &AL, Fe2o FURSYT DT OF
ARL-F1od V276 1, RBM (REAL-TIME BATCH MONI- M, PhoF«vd RED RoF PaF -2 OFlETTA S,

TOR), BPM (BATCH PROCESSING MONITOR) ,“BTM (BA- (3) RAD EDITOR

TCH TIME SHARING MONITOR), XOS(EXTENDED OPE- F422 LD or AL AR Hibk otf- R FOBEERB D, Fia

RATING SYSTEM), UTS (UNIVERSAL TIME SHARING 5 ED 9o{l DAY T B S0tet TH 5o

SYSTEM) RRHEZENTH Y, vars CERENBEEECL Y, & (4) OVERLY LOADER

WAL OFERT B eRTES (EL 1E5MH), R 55908 @ AwF MIET 2vif, 2wk peodn ThTill
RBM i, IWRFTTCOMMED S B, YpL 216 s X8 AuF 4L J1&#ie #7920t EUa—1 (ROM) *r%’%’r% L. 27 14-3 O 7Y

H—FC, EEISEZEREND Y7 afs AL A ERURIC a—b o-F €02 KT 3 Jotet T
THEEI &N, auiot pOoERERRAH E-a-TH D, TC
Clk RBM o#ggicfith, X bk Z BT WwWTl~%

) 2.1 RBM vopo1r (K%
CErt B, ﬁ«l&ﬁ?ﬁ@%ﬂaj;, SR DI AN 4 X 3 2N & = BM voro17 KX

RBM soft were details.

# CERRAR N : -
5 o AR - N SEaT 2T
2. RBMoF R —F4 5 v 25 LFR —— }
=g~ (RBM) 5.5 kW (f M
# 2. LIZ RBM #d 3 votnryr —HTH 5, INSTRUCTION SIMULATOR (4 fi) L1 kW
S o - TROL PROCESSOR 47 kW
#voroTy OWEEBINE, KO EBEDTH 5, v mypnl OB CON OCESSO
RAD EDITOR 4.5 KW
P - N
OVERLAY LOADER 4.6 kW
. t -~ 0 =1 TN PR, ==
® 1. 1 MELCOM-7000 53 & 45L—5r27 274 SYSGEN ROUTINE 57 KW
Operating system of MELCOM-7000 series. i ;
; SYSGEN LOADER 3 L1 kW
e MACRO-SYMBOL 6.4 kW
PR PO
ARl SYMBOL 32 kW
' RBA . EXT. FORTRAN IV-H 9.0 kW
! 16w : Futyi vy | EXT. FORTRAN IV 12.5 KW=
i Fw#3a | SL-} 12.0 kW
BIAM/BTM E -
{22kW i COC HANDLER 1.5 kW##
LM . SIU HANDLER 1.0 kW
NOS K XY PLOTTER SPOOL PACKAGE 1.5kW
{ABKW i _ I : ‘
O E * 000 RF ¥ T DT B Y I AR Ty AL AFBICEF T =Y TELTELIC
UTS T ILW 2.
(B4W) i
PENTA AR o fiATE e XS AOEWIKIVIT 2 ) TREDS.
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( RESIDENT MONITOR
]\ MONITOR OVERLAYS

OPTIONAL MONITOR

Ny s FTy .- .
ey R, LANGUAGE PROCESSORS
AV 4

BASIC PROCESSORS
USERS PROGRAM

NON—RESIDENT FOREGROUND
PROGRAM

(24 b Oy r=01)

s

PEN A AV
(/x) 742 4 5303%) [ RESIDENT FOREGROUND PROGRAM
NON-—RESIDENT FOREGROUND
PROGRAM
FOREGROUND DATA
PUBLIC LIBRARY
| TOEX DATA

N
~

PPN

HIGH
2.1 RBM @ 37 AFY LA7Db
RBM core memory layout.

—

e USE B00TS \/\"y
Sto.
1\[ M pp()(‘\\

[ MONITDR
BASIC PROCESSORS
LANGUAGE PROCESSORS
FORTRAN REAL—TIME LIBRARY
USERS FOREGROUND PROGRAM

o
pp JREGROUND
GRAM ARED

B4
f)p CKGROUND

!
DGRAM ARED
D4
PATA pppa-t
BACKGROUND/FOREGROUND DATA

J,\
[I

USERS BACKGROUND PROGRAM

OEXF DATA

D,
OEX papa aREM

- J_B;’\CKGROUND CHECKPOINT
Cliperparer 205 ]

FCRPOINT AR ;
],A:\!I\]{GU.‘\GE PROCESSORE TEMPORARY
FILE

ODERLAY LOADER TEMPORARY FILE

Baep
KGROUND ISER'S BACKGROUND TEMPORARY TILE

TEApoRARY ARED

\__....»/

2.2 RBM @ 51270179}
RBM disk layout.

(5) SYSGEN ROUTINE
SYSGEN LOADER

256 MK B LU vare FAHEC REAR Toa- 2RO T D
ot TH D, vaFs ERICET ZHREIZNG20~30 T, O
B 2254 TREWE VI LS,

(6) SYMBOL, MACRO-SYMBOL

MACRO-SYMBOL &, @ A% & 7eodL 272X % 2 A2
7t.35 TH %, SYMBOL {3 1 A2 7£v75 ¢ MACRO-SYMBOL
EFED YJtwh Lo T3,

MELCOM-7000 3,9—2 Y7L 214 fAwF E2a~ (RBM) -

(7) EXTENDED FORTRAN IV
EXTENDED FORTRAN IV-H
EXT. FORTRAN IV/IV-H &4 JIST000 L~y Zi% 25 1Clk 2
BRI A > T v B, IV-H 0F CRPEEE L o8 IV
Lo Tnd, IVIV-H 23 1o51u 7tv7"5, FAwo BEREZ (X
THD, LI YIvbsuh A& S0956 HBWIE UFL 816 Jo5s
vﬁ" 753‘7'1{?15’0395 IV oife & LTk, o IKECHIOKECHPIOE
AREH, B, Ao uab RICR AR C LB TED R
E, #£ L 0)3‘ <"9/L7‘c4?ﬂ§-%r HoTind,
(8) SL-1 (Simulation Language-1)

HEERD v2al-v2u BT, 5qval BI U N TUwF v2al-2
JHCEF ENTH Y, W70 afe BE BE SRE 5000 HRiE
REDEEAD > T3,

2.1 a7 A€y, F4RZDLATUH

RBM it} 3 27 AT LA79F, BXT Fra2o L1790, B

2.1, 2.20:BYVTH 5,

3. RBM oisfREytEE

RBM i35 ORBEWEGERD Y, R AR 5
Tk, BRIV v7s BEIT 5T TR 5. KT,
D5 BOERL DE BT, Wik Jodss e beBELTHES.

A

% 3.1 £2s- Joviay
Monitor procedures.

HA ;k{):\l M ,”‘YR

BB | FuvvaT | 1 e
OPEN DCB(F—X oy humit Ty &) dd—7
CLOSE -DCB% #n—%
READ CF A RS T v A Ad T B RRAD
WRITE CFe B ETSARST v 4 e~
CHECK CHRS S BHLBEDF = » 2
g PFIL s T AN (BRF-TH) ONMEYY
10 mg PREC -774»;@@;&&3:-— ORI E S
) " | REWIND CRH T - T HOERL
UNLOAD CWRT - TBRELE, FoAARRAT T4
WEOF c 77 =~ 27 (EOF) gL
DFM v F, La— FORIGEZRDD
DVF AT vEDF ) Y ayiu—ni I D
i;»/Lﬁh#ﬁ'z‘J&%Z:
Ay~ L PRINT . R /—L~/&/4/7J/ ERaXil by
¥o# L TYPE A= TB AT T4 E TS
CONNECT Cxaz WA oS
ARM 1
DISARM ) oA L LD v ba -
ENABLE . .
DISABLE .
TRIGGER SRS A E RS
7 » 7 | IOEX T AAEER DT, BEC O 4RI
sIv v 35
Z %7 ~D | START/STOP ! « #44 =% IOEX $hik» 4 790y FHEINC
Yo R P 5V LA S5
MASTER RS & = e e F GRS ST
SLAVE CEHEEE AR - - P bR
RUN CT N TYIY v I us Ak ar iwe)su—
Fi43
RLS ‘ T TVIV YR IRy IRk T AT b
5
| SEGLOAD A mNUA RV AV bR T A Y ~a—FEE
DD - R,
Fetx TIME « BUIEORH], A fﬂ;ufo
TRAP cFTy TMERE LTS T LR
EXIT 1
ABORT i
TRTN C b F oy TR, b E~RD B
TERM CZRAIEMTH, FAOBEERTART TSI |
k gy R FussnkaT AEIHLIHET |
WAIT | my2759 v F v=7% ATTEND 2—F¢ |
‘ | omfiLes B REE RS {
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MONITOR AREA MONITOR AREA MONITOR AREA

FOREGROUND
AREA

AREA

JCORE MAP {LIBACKG ‘\“L '\D

3.4 a7 ATy DATEFI
Effective usage of core memory.
EC, IEWEED 947 F39uF Jodss REFTT RS D, L
Hh 0x7 I30uF HIKTIUE L Eha vk, Ruo Js9urF i
I o~F INYEFFIIND, D&, Ruo Isouf HlTckfFhT
Ho e Ko WP T0056 1, 18- 1ICK Do e ARSI, B
256 74227 (RAD)~ s 5, (CHECKPOINT) % o4t K
3. 40 iR T X Hic, Eza- HELUART T ox7 J590F Fod

o

S K DVHIHTREE & B X BT 227 F390F F0F56 55 T OFFEL
AT 2 BB AL R ok & &, T2~ BEDIIK Avo F590F

J0956 % 07 ATY I 0-F L, Pl & i i b 9afT & Bl X
4% (RESTART), o7 28y 203 BRIt EE D &2 % (®3.4 (a)),

T, 237 J50uF FMOFEFEOKE X LT v viEIc,
Y256 215512 b d KEY-IN ic kb, e {td e &
TE3, (M3.4(c))

TOXSICLT, 247 F390F ik, Kwo J39uF MO &
ZALTEICEY, Wbl 27 L8) ZAMICHINT 2 C 24 TE
b0

3.5 YZr S b A—F

MELCOM-7000 »y -2 1k, 230 Lozz (16 1) Bl s v
FO, Loz #MH L Yzubsub b—Fo BEHICVEKTE 5, X
HIC pn~Fo1y @ PUSH-PULL STACK e flis c gk b,
HIC YT bSU b L~Fo ZVED T LD TE B,

Thbb, 3.5 B az0- 1M 220 BCTHAT LT B 4
Th—Fu FHETPIC I D EBRED a20-2 BREALE & F 5,
227-2 B HI-Fu 2 LT, PRI i azo- 1 O (35
W~Fo ST O dEEEAL 22, PUSH-PULL STACK 4~
T, g0 1 OFEITHHAEREE 2 B,

COX S Atk S LI 14 (PUSH -PULL) T fi
BICTE DD, Y1ubSub u-Fu O Fods52

3.6 F—sL A FAFSA

J0956 & A-ALa KT 2 XY, a7 48 B XD
ES{HifTE 2, &<, OVERLAY LOADER (5256 Sotwt)
FMT ik,
IVERT 2 W TE S,

3.7 73T5SULF X4 ARy

2475300F AT hwoa i, vaFs ERICHERE N S, cofl
Bk 22793590 F Judss BT Fea OZCHICHEHT 5 C &5 TE B,
Thooh

Rwod5ul 927 OEITAR, HHAk, £
Fud T HEEEETH B,

VIBEHTH B,

BRI ERED A-Au1 Fodss 2R S

3.8 v37
i, 927 4% o

MELCOM-7000 =

DY —Z YL A0 AwF EZ2— (RBM) - 2 H - KR -

YURIN

i e

FIRST IN/LAST OUT

};za—zmﬁ’s«; 2

} H Al HpEIAER

PUSH~PULL STACK
3.5 yrvbsubu—Fu
Reentrant routine.

3.9 a7 XEYH LU RAD OEAKRHE

MELCOM-7000 2,4 % @ pn—Fo17 &, feidisadins [lmif 3
%, RBM gl
AERNVI S, EHIC 2479590 Jud56, Awodavuf J0J56
B Lo ECHE AL RV L 5, #HARREER L Tn D

$7, RADIH LTl A-Fo17 OFARFHE 210F, L Uﬁ:i-{i
IABIERIEIC vobo17 KX B4R Frwo itk D, RAD Lo 3
00356, WA F-2 2510 OREEEL LT 5,

3.10 774 L

RBM @ o511 HHE, O WURIED £-a— d—A-~w (KHE
LU a7 ATY) A TEBEGHARLT 2D, 2710 FHBHED
KB Rz 5590 F w256 Foksy (RAD EDITOR) e T
FThabb, Jwn BEOEM CAN, M) @& RAD EDI
TOR 23155, F-2 DAL T2a- WL L~F0 21T 5. KT
RBM @ 251 FHESHEIC D W Tk~ 5,

3.10. 1 74 AEET I X E-F

I WSRO R HHET

CEED B0, 1-Y Jodss B3 w2a- flilkic

w5,

H5,

(1) Fowp: 1024 811 O 200hL Fowy i€ Fowtod TS,
(2) P Jows

(3) 2u3uat (EBCDIC $-2 ¢ J5u2 & 2u0JLa Licd @)
I2 ML D o2 T-F EKDTDH uI ETH D

(1) w-~ruvvel

(2) 410t

3.10.2 FARL R A rFESRLFY e AHIRIE

AU F DCB (F542 Jv o= 7-I1L) 2 LTy
543, DCB & #RL-vafL 3”0 (oohn FA12),
I7 1L DU & % Jodss ETMICEETE S, Licd->TAH
T ET 3 Sod56 B FAIA OFEB LT o» 1L BT 2 4
R,

3.10.3 x4 L2 b 1JOHLIB

RBM i, £23- D #-A-~of b #ET X 54, oz
B UTzLats WEEE T 3 B L oot AHJILBIEGE & 5

245hL FAA 2,

3, 41000 JO BT 20, [HHEE FA12 2 E8L, 7
Az ent LA a4 (SIO, TIO, TDV ) #ili3c &»

AEETH B,
3.10.4 FANAR, 774005 RIETOEREH
YrLats BT, azo MICRA—DCB 2@ LAY, MAa -7
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READ/WRITEZR
AR 37
/ S~ N
DCB S TaTHhL
FEAT I
e
ASSIGNz 7> F(EE (&

)
STDLBz % -

3.6 DCB & $812, 251l OD2HNY
Relations between devices, files, and DCBs.

DCB %L T FAT2 ° 25 (L ZdLEMHTE 5, Span O o-ro
vl AJDOHIRZR AT, 22q0 ZHHT 2 Eick D, 220
}\m F_a OWWNRTAFETH b, —HD 220 T F-a & 2711~
LEHIL, FRHCL)T D 229 TH— 27111 D -2 T HR AT
E‘;ﬁ"ﬁ'é TENTED,

3.11 FORTRAN @ ‘RT $&%

FORTRAN Jngs4 % avfqL 3% & &, RT ofrsd s
kY Jodss AEHIC YTubsub T AT e TE S, FOR
TRAN JoJs56 # 2w T 5 & D avbo- 29uf BIRICRT .

!FORTRAN SI, LS, GO, RT

3.12 COC (ZERIEHEER) ~> F5

RBM D [ifl#1%, 2256 1€ COC puls RHE X T 30T,
HHIC $+502 F42T01, EWE 217512 #{ifHT% 5, COCaup
sk urvbsvb L—Fu THY, a7 L8 HHREADRL, ik a-
¥ J0d56 EDMEERALTH 5,

3.13 SWU(VRFALA»H—Tz4Xazy b)) FS
MELCOM-7000 3y~ ik, SHil%es & ki s 5 e ok 1
Zwh B SLU) 233 %, SIU &, &k, B o 7rod AT (A
D 288 5 us, REIE 15 Ewb), SHEICE L Fodan AT EE L ®
& T B OESRERFFD FB0FED ' B b A Y, chEo
5L b OB, Hewsciickh, HHWIEERSMC
BT eR8TES, SIUpufs i, coX 5% SIU & FORT

RAN ZREC L Y lEs w2 C B TE B,

4. RBM @A 75

RBM @y a1s ULEHSEEY, @Eoiczs(Ld 2 /8R4
BT BT EDTE AMHAERZ ST B, X biC, Yru afs WUHL
D7 EIFEE, HEIMIC Avr MBI B THIL 372, HEREEEH
SMCHIAT 2 L RTE B, DX S AlkE%ED RBM 0XxnH
FDWFE LT, 5—2 N8 - 0T, Jotz HlEH, HH0EL RBlIREs
MiETE%ER D 5, Wi, BEWAIGH 0256 %W DhEEFTH X
5o

4.1 =AU SKRSPY X5 L4 (FISEEFY X5 4)

{E%ETE, AEHTESOPRITCR, 8 OoIReAMRE
NTEY, 20 5F-x QIE, He LTANCE- Th 358055
n, CHEFBABICHERL, BN F-2 &, AWH? 3823
ek, ANNOHNE FHBEOM |, ERRREELETD
BRI, MAEOBRS*ERT s eHFTE S, BREEETR,
T & ER IR HITET HE D Aws UWHIZ{TAS T EXTRET
5o wWhW3 b2l Shst yaTs AREKT 5 C LR TE S,

4.2 ~4FYy FHEHEY X574

REM 0@, »OFTRECE L UrL 214 AHBEERFIHET 2
crekh, HROBW NIVl 256 ZBET 2 R TE S,

724

AMIVwt o5 J voborr & LT, HEL (HYBRID EXECUTI

VE LIBRARY) A& <TE Y, vrod il B OH#E, f5ovs
A= OFIT, 7T BIEE L O Fen THE 2 S ATl B

3056 % FORTRAN FHEl LAL TS 22 e B TE S,

4.3 FotExXHEAERY X574 (PCCS)

{L5E - Bk - EIEO Isut 2T 5 Jota BIEAERFE o2
F6CH RBM @ Tdh 5, Jout oMW aiilliL, 2oy
B2 5o OIKEEDTE, Tl HET TR . {U)h'n'/} o o
~F Rwo T2 EIEY, Foot ORI F, HPREEL A BET
FHERT A ENTES

4,4 FEIRAFL

I A, SRR BN 2T Cn s, T
OEVE, FHl F-a DML, AP T3 BERE N, T
NEBEBICEEAX 5 LIck Y AROHIK, IO 1, BK
D AE~F Fud BEML T ENTE S, B Aus, ERGOEE,
Eol, HRSZET Ff-a LML TTAS Click Yy, o d9shE
RAh PTEMEARPCT D ERNTED

4.5 HERWHEYRF L4

RBM & Ao YLEIEEREZ T L C, BERHINE o250 4 HERE
+hr ENTES, RBM Oy &, MACRO SYMBOL (ASSE
MBLER), FORTRAN IV-H, FORTRAN-IV ZZRFIFCE 3,
E b, BEMT, RN O 1—5o (NSP, MSL) ¥ X Ui
G SL-1 4%, IS Jodse BEMLTw 5,

FD u3al-bav ]
5. RBMFIHY 274

RBM & 4NCFIHT % 3 vass W&, SO DRELLILELH,
Z0 5 LYY ARG & LTHMET va5s 25, EHIK RBM o3
ETnhR D Jodss KRR ELLNLIh ST L X 5,

5.1 HAEEA¥ X7 46l

% BFYEETC, FIEEER F—a ABIE i v oD FIRHC v ALBYE

HEBE vass PR ok & T 5,
DR F i T vars OMKAER 5. 1 IGRT, TS
b it i’bfcﬂﬂﬁ@klﬁi Ik, iz soe td524, 92 232 toA-42, ECG

(DEED SoFHSHASHLTEY, ChS0 7405 F-a i,
AD #a X N CEFBIC AT TN G, FEBREICEEFR 217312
PECE X, F KRS L i AR —a-A A BB EN D,

AT B, ANL-2 MIKOBEC X Y EREfTARS C &
MHTE B,

(1) SRR -T, &R 217512 » b EH A54-5 & 4tq7
- TAHNT S (R 5. 2),

(2) #Ru=-z2=Z A2 O 25—t Rz 2T, G2 LG

(8) z2twIhay 2T, F-2 WEOKT, T - HH DB

TG ORIECHTINIC F-2 UL, WHTPBRBEN, Ok
REEa1Is12 KHIIEN B, CD kD &?ﬂ'iﬂuﬁ%ﬁ F—2 WLELD
B, B C wesltnie, AOoWTL T, FilkEhd,
i ERICEREE T, UrL 216 AR % o & S ERE T
Hchd 1‘5‘®%’ﬁ%’&[.1% LTwah0X i Avy LHE B H
KRS C ENTE D, TDES A vass &, UHEEHTvays O
HENZLBETHDS,

5.2 77Y4sr—~vary FASS LEE

RIS Tl w256 KB B 7I0r~vav J0d54 KDV TEL
THhED. 7IUT—vav Jodss 2T 5 220 © by BRI,
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; MAX 128kw : : 3 °
I ( I ol 1o
H =i 1t Ei
:4~16}:\\'J A =Y .. A=Y : § ARy -2 §O~
] [ wva-n] lEva-n Eoa-n | Oﬁéﬁiﬁ;’)“’h AT o
! 1 i . R - i
| _ | ! o CH.NO.= 1 ”fﬂﬁkﬁ?vaiib“ﬁﬁ:o
| ! S| o INST.= GCre i 3 Lo
) { &7 %* o) SCAN RT= 20w Axey LARNED 1o
i t T &) |o! EXP TIME= 3 o
| A -
! : £o3 o | METHOD= PERPE
A R
: i o8 o} CUT TIME= :O
I
: ! - : o
H il o]
) ! T :
; | O | COMPONENT  RETTIME PEAK MOL% , ©
: : 0! AREA lo
: I o : BENZENE 1204 199.12 16.5 1 ©
| : 01 lo
| 1 ol " ; ‘ o]
Loa { TOLUENE 3318 384.23 27.5 :
H
I 1 ©
7 0 Pt . 1o
v | P—XYLENE 3536 211,96 14.0 !
;?\ ol 1 O
i i
b1 |°10-XYLENE 422 38.€43 26 |©
17 O: | o
1
O | UNKNOWN 1 4685 45.532 2.8 1°
ol lo
i !
o f STYLENE 6277 252.41 6.1 1©
o : : : I yo0
o ; ; o

R 5.2 wiliaris(sic kb 925 Asa-a DAY, I kU5
ERIFAT Lk~ O DI

An example of input to and output from the remote

O O
IDLE RUN ERROR

typewriter.
STARTSTOPABORT O05vy © ssxsy
ot e TN F)‘ OPE. P;-\NUW@LF}?;’-"/IDEX G 1/0 i/}‘\')"ﬂb XA
i ENDACTION
5.1 DATA ACQUISITION SYSTEM Rip | | i %w T v e
An example of data acquisition system’s structure, ! , ROUTINE MJU T ».:?":1 ROU TIA\LJ‘ ----- S| A/ DRSS
I i )

TRIGGER

XEIXERELONEE, 20—H#K5. 3L TUHRS LICRT, A SCHEDULER| FIRoTINE
% 820 BENERAIHADL 1AL ICEEE XA, AR MBI | AREAL HICGER :
LGEBHEN S, y i, £-a- HEK, P T S S =N | e, TRIGG ER]

“ ) “ 7 A'Y &, Toa- fHE, Dx7 J50uf fHiEL A T [RET5] ; FORE GROUND AREA
wo F5 K FEEIC 3L CTHAE N 2, v 5,;;ff§fs,BACK GROUND AREA

az2 D5 B, 37 EHEODOR 247 J59uf AR TEFEN D, AREA
JEREED b o, WWEERv2rs Fe20 RAD) PICERE 1, ,
BBICIET T fwo 5508 R ($7chk, 247 5500 B ic o [DATA L —~-lll»~—--f o JPARAME e
CF RREFERD, AwF M, oo S500F BRCHADIL B, ‘ ROUTI
(2. 12

5.3 #4446 Fp—+
4’5‘r 222 FHEASFHCGED &, FEIFCEE) S el o 220

l—___l AL RBM®
s BRI S OAbIRICIFFEN S, Wb 5, PRIORITY MONITOR PROCEDURE:
SCHEDULIING 0 % & ic 5l X412 5.3 DATA ACQU}SI TION SYSEM #jo> APPLICATION
4 PROGRAM Kl
Y7Lafs M L CPU “‘«HFWIJZ, PR Ry J500F D Application program stracture of the data acquisition system.

a7 OEFICH LIS,

=

e T 2 DR

f c AB

66 T U 1l b
RBM (F, MELCOM-7000 y—% @& n—F91y olis | 4pic: P i |

B LCHIICE 3 X 5 I SN2 B A T2a-CTH B, RBM 5 i

FFHA L% 2256 &, T4 OHEHCERP TS 2, . : ;
¥, RBM itchziie LOSHSTHCEL & U7 216 1580 P ERRAT - : ’

547 ML A ARV=F1ud DAFL DT TN O#%‘%‘S h, &= lz] 5.4 535 @ PRIORITY SCHEDULING

itEhtns, (LOS—LABORATORY OPERATING SYS- Priority scheduling of tasks

MELCOM-7000 2% U7l 814 AuvF 22— (RBM) « #A » KR - iR 725









£ 5 BE B ipibibabibibbdbdbebabdbabdbdbdbdbdbdbdbadbabdbdbdbdbdb

LY, a OB IO 2 b e R —FT 5, ©
DT R Aob MEHLGCIFFLBEL AL CETH D,
¥ ah HEEER,
Vot Vit Vo= Viyt- a2V +-aV, }

) FRRY Ry AP § AR SENPY £ T USRS (2.9)"
Iy+ali+a?l,=

L, b LT,
Vi=aVy, Iy=0, aljm=—alyeocemeviiineanaann 2.9y
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