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An inexpensive remote terminal, consisting of a teletypewriter and a TV monitor, was set up in
the meeting room where the radioisotope image can be processed and the information therefrom can be
used as a diagnostic tool.

For the use of mini-computer system in radioisotope laboratory, a large amount of time is required
to collect the radioisotope image in a magnetic tape recorder. During preparation for next patient,
the computer is at a standstill. While the data have been accumulated by a MIC (matrix input con-
troller) from the scintillation camera in the core memory (64 » 64 matrix), the CPU (central processing
unit) is at a standstill. A control program is required for effective operation ol the mini-computer system
in the meeting room. By the use of this program (a two job monitor), the remote terminal can process
radioisotope data whenever the CPU is at a standstill.
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Fig. 1 Block diagram of the mini-computer system

P> mini-computer system!®18 - [l
(9% {7z remote terminal ZE¥[E L7z, F7-, =
DR 1 H{EHHEL > A 5 A%, single job system X
LTRSS hied’, 4ali3 remote terminal o
FRE % EF 5 BT, 220 job 24T LTH
{73 % scheduling program #P%E L7z,

VAT L ORREINR & W O B
KBLT=2AF « 27 4 —= v ARRE > —T]
BilEL bhiOCfETS.

L Y257 ALERK

R IBi{$ARE%, R IBEEDY AT A0 b
120 i fc PSHREHCHAT T B fodic, remote
terminal %3 Lic(Fig. 1), LIF, BffE> » -
2k OBERER BRI o\ TR

1. f&X RI BEifRLIEY 2 5 A OBIR

YvFaisE (RIKLEET) %, 1) MIC
(matrix input controller) ~C A DZF{fi, addressing
(histogram mode) 1, 2) mini-computer (cycle
time: (.66usec) @ core memory |= digtal image

(64 %64 matrix) »—ED KSR+ LT,

sampling L 303). %o, image |33) MTicis

2%, filing &h 3 (LUF, recording Liid). 4)

image file E{F1® (Fig., 1 ® FHBEHEA) ©
¥, ¥ vFH 23O analog image % I T Vi
{4, comaputer ) BDO XY Z{5%5 0 analog buffer
~OFALEERE, VT RD 2 < b &R HED
addressing, random access fIff]l 7z &> B, T
U, 3RS computer 1 X B B A T
5. Tigib, analog image ofLEifE Lo filing,
TV display %7725 . ¥ A7 A4efko fil{HiL5)
C-TTY (consol teletypewriter)
o TiTbhvs, iz, 7) CST-MT (cassette
magnetic tape) /5 roll in SHf-Bfli~7 = 75
A DY, 8) GD (graphic display) |z Yo
WHEhs, Fiehs, GDiLEFRLELS
= 2 AJ] E MBFER D RIRETIROTV 5.
2. HEEY - remote terminal

control panel, )

Remote terminal |}, R-TTY (remote teletype-
writer) L R-TVM (remote TV rmonitor) } TRl
L7 (Fig. 1 o LEBHRPY).
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Fig. 3 Transfer of data (1 character : 11 bits)

dAZLGEEE (Fig. 2 o attention) % 4579 % R-
TTY o interface A {E#L L, #100msec/character
TF — 2R X {Tie>tc (Fig. 3). 8%/ 1 X0
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BFIEWCE 7 5 b AT 5= (KT o h 75 =)
Wi, Fio, R-TVM A0 713 image file
it T VIR A2 L.
Il. scheduling #1318

BE#+ mini-computer system o OS (operating
system. program) (2|} time sharing 7¢ & @
job A4FHEE3-% system program | RS T
fews, L L, had ficix, ifo o @ihfEHS chan-
nel HETEHEA{Tc 5 B~ 4 L, AMNGH
7% computer ¢ channel | FF X hiuf, CPU
(central processing unit) R EIVED SE G
TRE., F2T, 2OCPUD “5 B #iE
JALT, CPUfll ® job (main-job) » remote
terminal {fje> job (sub-job) k%, RERZIAT L
TEMFL, B2, YA T 4 DILAZEE (single job
system) A ZEH Lig\us FgEC EHET 5 ks L
‘T, 2~20 job @ scheduling 4FPH% Kzt L7z,
iz, Z o scheduling program @ #¥i )54 %)
T % (Fig. 4).

1) fE3ko single job HifEA o7z, 2 job

MAIN - JOB
(RI IMAGE RECORDING) ATTENTION | (

8UB - JOB CASSETTE-MT
BEMOTE)  ,ppoweror | EDIT PROGRAM

RUN  STOF (DEVICE)(PROCESSS)ON  OFF| BUN  STOF oy  OFF |RUN STOF

— . p—— e = = = e e _——— e e e ] e e el
GD
CPFU Key In
MIC Sampling
IS S A I 1 S F
CFU Recording o
| Doy = e i $----- ST (3 2 ) [ = A= L) ey
MIC Sampling
b~ 3 & & t-3
MIC Sampling T
S| s aed P S ) [ TR ' = N E PR -
“[ MT Becording
(5top)

KT Recording

T Twe ;;#;11;; IR o
H & .

Fig. 4 Two job processing of the computer system
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380 LT scheduling program (LIF “2 job mo-

nitor }3a3) # roll in 4%, BWETHIE, 2
job A OBAPTLEB, MHEENC C P UM
HOREEET, {E3JED single job system |z b
5T h. Hicii s v —k R fva.
2) main-job (¥, CP U®D NHHKHHD R
Arigw “RIBOMTINGE” wlRESTS. 22T
RIBOMTIUEEZ, 1) GDhrboEEAK
Yo filing index 4k key in, 2) M

ICIXsRI{d sampling, 3) MT~®D re-

cording DT T . T, CPUD “bZ
BEE” 1%, MICic X% sampling Bz 4=3°%

(Fig. 4). %7, JRIEFEP, KOBED K
e, YAF ALESARELTOSEHD S

3) W main-job DEATE T S X 5 I
scheduling §-% . /i, sub-job HEfprhT
3, main-job DEFAZL A F L, main-job OFE{Tr
IZ 3T 5 sub-job o iy (Fig. 4 & atten-
tion) |k, CPUD “B»&WfH" 25 < % ¥ THRY
T5.

4) 2 job monitor | %, CST-MT © 7w 7
5 AR D, EED T e 75 8% FRL roll in
X% L —F v (cassette-MT edit program) %
HEL, RTTY » o Key $#E i X 2T sub-
job DU A T 5 . M, = OFEMERRTIL, main-
job DT RE (% <1k, HOBEOIERMRERE) 12
RET %

5) sub-job M¥EfFIC LBES 5 — 1%, R-TTY
7> tape reader B AL, FHHE (key in) 73
MALRCIHETS.

6) sub-job » FfTrhiL, FfiC main-job o 3
MR % EHRL, GDO key in B, MT~®D
recording [ iL, [EHIC main-job & EfT4% &
T. ZD¥, sub-job DS e S AL,

100msec @ FE{T4Eic 2 job monitor jz “HATe
n—Fv" ®iFATS. RTTY o AR B\
Tix, 1 character DRI HERC “EiAts
JL—9-" % 2 job monitor [z FiET 5.

wie, {ERE L7z 2 job monitor ¢ scheduling 4

HARE S R &M 5% B12%

(stet)
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Fig. 5 Control of the 2-job monitor
o “Wh” ik s (Fig. 5).

1) main-job @ “R I OMTINE" 7 r &
5 a L, sub-job ¢ remote terminal JLF 7 = &
5 & L%, cassette edit program #EHfEX T,
computer [z roll in - % ,

2) core memory |¢» program area, {ifi -3
% JA%EE o device number %, 2 job monitor
w. save L, 2 job K XBEBUEREF = v 2T
4. %Fif-, % job o program count 3, save -
%.

3) job DRHEIR % H%E L, main-job iz 75
AA V) F 4 =% 20 CHIET% (Fig. 5 OSTART
MONITOR).

4) “RIBOMTIRE" s\ Tk, 1EfR
¢ sampling time H5 computer ¢ timer [T 4
b %¥h, 10msec ﬁ; (timer ¢ cycle time) i
AL, timer 23 “O0” WELI £ &, MT~D
recording 7% 474> j-a, A, 1E{# (64X64 matrix
@ block data) MEEEf 4% multiplex channel

(Fig. 1) 1={53#1%, 2 job monitor (Fig. 5o
MAIN MONITOR) iz %|;A % (Fig. 50 E),
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main-job > program count @) save, sub-job
EBEROHERTTRS. ZDL %, sub-job
BEER A HIE 2 job monitor |z save X f-
sub-job & program count (Fig. 5 P Q) =&
T3, Fi-, sub-job o EEFHTR A feld i
timer /% “0” T Vg B DREEOT, save X i
main-job ¢ program count |ZSEfFA BT,

5) sub-job %4Tr> 2 job monitor (Fig. 5,
®» SUB MONITOR) ~o %;A% (Fig. 50 B
A L) Tik, sub-job o> program count ¢> save,
main-job OFLEHTER DY, timer 2% “0 7 T
POHER{TIR 5. Lk 2T, main %t
sub-job @ program count |z ZE{TA BT,

6) main F (3 sub-job o TR CIE, 2
job monitor (Fig. 5 MAIN END MONITOR
F 7zt SUB END MONITOR) iz E;AZ., job
DREERZMRIET 5. LT Licga,
C-TTY F o R-TTY iz # o 42— 2% type out |,
R-TTY b5 sub-job OFH#4Tx 5 & 51 Lic,

II. remote terminal JLIPDEH & iEE

Remote terminal CTHPEA {77 5 854, 44,
TERD O S D&H D FHT T single job % Fjfi4
Hpy, F¥izik, 2 job monitor Z5EM LT “R I
FEOMTINE" AT LI U A ER i35 2% 3k
ETH. Wi L7z remote terminal | ZEEHER I
s <, Fio, LATRPC image file 3EE 4 off
line “CER LT gWR D, fi] 5 single job 8
MV A A fe pilk e dy27e . LUF, 2 job monitor
IC X 5 WATIBE T 34T Ui B % dhine 383
B

1) RI (&) MT 353

FHEDX, EE 2D OMTING kv fEPic
IGCTEIRL TS, Ticdd, core memory Y
IZ, matrix image %  sampling 4~ % buffur area
LM (4kw) o2, 2MHFF (8kw) & 3
DTHS. WEE, HIEERCREREC LR
WA =S TRRT 2HATH, MTAD
recording (#] 0.4sec/matrix image) BfiZ|LR 1
& sampling (X 7T Wiy, #H#Fx, RI
angiography o X 5 M\ 1 v & — S0 TO

1111—(43

dynamic image DUz L., 220 buffur ¢
AT, matrix image ¢ sampling & MT -~
recording % { h 4. computer ¢) core memory
(X16kw TZ b remote terminal {] & & JF{THLTE
ik, BEOHEN S, Eic, WiHOHETHA
7z. Z O, program area |1§J0.15kw, data
area [7§74.04kw T % b, working area Ll T
i o4.2kw PAQRETH O,

2) remote terminal f178

paper tape data MT file: [H#&4,, 24,
Vv F 7T AR RERTL O S, iR
Rig L% RTTY Ci57 — 7icfl. L, RARHE
iz T RTTY m 8%, MTAO filing 47
BRAT., SROHERBW IR E~DT T —-F%
A& Lic 4 O TH%. working area L | T T
# 0.5kw HE L,

MT file data D#FEAY4MEE : 20 MT file
data DEFF, BT EOMMHERLT-. % 4
@ working area 3§y 1.5kw LT CZ o8k,

RI (B OBAE : MTIZI4F & iz matrix image
% smoothing, enhancement |, R-TVM 1z 11
level o> gray scale ¢ display | 7- (Fig. 6).
working area}}#9.8kw (program area; #1.5kw,
data area; #J 8.2kw) ‘T BH-ofc. Fi-, image
file $E gt St analog image DFE 4T
feofohs OB D working area 1§ 0. 2kw T
Hotc.

B {&[E D subtraction: matrix image [§¢>sub-
traction (JHE@|f£ max. count ¢ element L
[A AL {8 OB HE G 0> count s B, subtraction £
PR BB YE L, AR % normalize
HHE) %, RTTY §lfc X b Rai. o8
47, working area [3§J 9.0kw (program area; #
1.6kw, data area; # 8.2kw) THot-.

functional imaging: 4:[a]¢ remote terminal
ik, (ZEREH O AN, ok
R IByEO#HT# R O 1 A T/ 5 W Iid RET
H%. TZT, RIFEOFHEELRTEEZ bR
535 2 —x (Fig. 7) %, 4 element j= o\
Tk, D 44 (functional image) o dis-
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Fig. 6 Display of *™Tc-DTPA images on remote
TV monitor. Serial matrix images(0-100sec, 300-
400sec, 600-700sec, 900-1000sec) are displayed at
the same time on a TV monitor. This patient had

hydronephrosis.
] iT ' -
b WINT— W1
® hir | I
5 '/§7T\ ]
) |MG-AG
A MC-MINC
[T ‘\ - MC
e A
M m@
. A2/3 7 D23 Time(frame)——>
A2/3+D2/3

Fig. 7 Schematic illustration of **™Tc-DTPA dy-
namic curve in an element. Characteristic para-
meters of dynamic curves were computed for
functional images.

play @A te. FERO—ME LT 5

Fig. 8 iz ;3% functional imaging 7% ZEff
Li-fEf, Fig. 6 LRA—FIT, mfiEOKELE
THDH. MT~DINEL, *°Tc-DTPA 2 mCi#
E|$ﬁ5,1m@ﬁﬁ15}ﬁﬂﬁbt.ﬂﬁ
J7EE1132 X 32 matrix (T2 L, 4% element {0

BAEFEHRERESEE B5E H12%

Befh 25 2 — 2% R, 24 level ¢ gray scale
= R-TVM jz display L7-. = @B, memory o
BRI DAELE BN D 2T 2 — 2R BHI LD
BEL, 1EOCAETLAED T 2 — 2 ITRE
t/“{j&ﬁ I_t-. functional image Tk, WilT &
L BRI T B0 ERER O BRI
Q%T#MMbn dt,ﬂ.kmemkﬁw

HADPEBIEL HREE S h 5 .

functional imaging )_LJ-_EH) program area [}y

1.6kw, data area |3% 8.1kw T4 b, working
area [3§J10kw Ligh, Fm 77 AfERRE, me-
mory A HICHIFIT B TLABETH .

Iv. % &

JhEE Liz v A5 &, hard ware, soft ware Of
B, @pncontiRaT5.

1. hard ware QO

1) teletypewriter ¢ ¥ — & #5268k, W ©
on, off (E8-CH b, interface DBEWEIC B2 T,
noise B, WIBOELE EfT D LI L,
o, ERREOEZR S —ELTwATcD, K
B 5 — 2RO Fob D KD HET fedo
72. T, RITITY o interface @ BUEIT
RS TH oI,

2) teletypewriter [{f, print, tape read, punch
2 BT Zliie A EBETH Y, 2 job
BTk, FHRFEC X 2REERELRET 5
B, B 6 LS Lickt7 — 72 X 5 HldEiEH®
REDF -2 ANk oot LinL, THEIEF
i3, R, HEE, EERSHEEALEL (§9100msec/
charactor) ¢ Folffdid A b, X bhiEb); term-
inal 33z bbb,

3) terminal ~® T V{Eps, display # 3 Az
n, JLBRRS IR, ﬁﬁiiﬂﬁIr;"rﬁ‘ac@iiﬂlm\jjfl»ﬁ'm:ﬁiL
hThy, §HRED
L Zfii7e display HE2 I I DAL DH D
L5 Bbh3.

2. soft ware®D &

2 job monitor j= L % scheduling QLI % 41T
L, EhERoRinc oW TEE, BET 5.

1) 7w 77 s EDORHKY

7 analog buffur #J§5H
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a) AC (arrival count) image d) (MC-AC)/(MT-AT) image

i

e) MC-MINC image

R
]
I
4801
b

¢) MCT (maximum count-time) image f) A2/3 image

Fig. 8 Functional images (characteristic parameters shown in Fig. 7) from the same patient as
shown in Fig. 6. 32x 32 element were normalized to match 24-level shades of gray scale.
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sub-job 47k, 1) i 100msec LIF D fH
f@T2 job monitor I #liAty, iz, 2) MT,
image file #{F 7z & @ channel iz, AH a4,
He AR ZEMIC 2 job monitor ICEATs, X
51z, 3) R-TTY o1 character @ EpEfEIC 2
job monitor O 7 —F ICEAT. T HAD

“EAZ” 13 sub-job DT m S Ak T —F 4 v
FBEEET, e /7 AahiciBATALEND
5. L L, TOFBART =75 A0 BRI 1
2 1 THRHE L7z assembler T BRD, B
Tl A fEin bl o7,

2) sampling time OFAZE

1) sub-job ZEfTHE® 2 job monitor ~d E|H
AZEFE (% 100msec) r, 2) 2 job monitor
7% scheduling 1z 8-+ % Wi (30psec ~40usec),
3) timer @ cycle time (10msec) & DF, I
0.11sec A% 1 [Hiff: 7= h @ sampling time DFK
BETHOIC.

3) core memory OFF

2 job SEf7Hf core memory map [, O ST
1kw, 2 job monitor {2 0.8kw, ¥z, “R1I
BoOMTINE” i 4.2kw 28 L1z, Tiobb,
core memory Zfr16kw @ 5%, sub-job ¢ work-
ing area » L CIXfUl10kw 23FF S hic.

4) sub-job SF7ORFRHEIAIHIFY

2 job monitor ~%E|hALALH, timer FFE]
7z &0 scheduling (3 % Rl b THED <,

“RIEOMTISE" L OFETUET, 2IFER
MIFIFARRTEETH TC.

5) Fwu /75 sFTHEROHK

S{F L7 remote terminal YLl 7w 7' £ %,
CST-MT #:% computer |z rtoll in FAHIZEL
FelREE, #910~30BHETH b, KDOEFE DU
RN TRAERTE .

LIk, 2 job monitor ;215 “R IDOMTIX
& L oWfTAIY, KEREEM 2 ) —%
£35 v A5 AD multi-task QBT A~ EFAH
%\~. iz, core memory AR OHIKy, sampl-
ing time © FFAF|ER 2WTUL, FHEDLS
7o R 1 E{§ME S LHED &\ 5 RO TGS

HAE SRR SMEE M5k 125

Fu, F1-, 2 job monitor DEHHL I E DX
THHH L ELDH. T, memory size H
64X 64 matrix [J B Hds, R TR R ML
EOH#E, ¥, 7 vy -HMyvFarsic
Tk, fEREED dynamic image i< X% R 1)
REDE RACAAIEOFN, 7 & 4BBEIC R ey
e b WEEN S VG X S B bhs . Fi,
h F).fD BHES1E original scintigram, 35mm< v/
7 A5, VTRTO analog image 7 & D%z
LDHBOLETHEE b 5 X ETHHD LEX
5.

3. YRFALIRROEKE

WiRBEO R 1 Ei{§AHE Y A 7 2 BB OB,
R 1{ONENEHRBRE O ok G, AHED
WY, e 75 ABBENROEETHED. S5
¥ b R 1 2WiEROMIN T Eh 5 eh TR
Byt v A7 L OFIFHESBRE S hitd il b
oS E WA, ¥, RIZHOBET,
SAENT IS U R O /IR, ALFE S display
SR BE 2 TRATHNDBEILHED L. FHCER
shaz i, »A7eXRER EOBETFE
PEEIBHTOMMEALELIhEZ LTHS
5.

FE A FrariE, mini-computer system (2 J T
ik, RIBO L D > AT A5 Flaed
HT ENWEE LV, F7o, Xbh K&7x computer
system | X 4 remote terminal, multi-task JLE!
RYlE L\ LEBhb. LiasL, mini-computer
system {2 AT & Zilife bard ware DR, ¥ 77,
FEffife O S DB x &% B HijfEe soft ware
OPFFC XY, AT 2R BRENCFIE T2 TR
CHETLASRMA S D X S TEbhs.

MR TS BN, functional imaging {=-2\ T
12, X BIEAT A — & DIHHELOOIOW L
BRI 2 B L& T2 TFETHS. 32
X 32 matrix TOHLEEA core memory O HifY i
YinBHDT, Hx THIC L.

V. #& i®

Hl45 0 mini-computer system (2 %ffi 7z hard

ware, soft ware @ JLEE# fTic\v, ¥ A5 24 0OF|



M F504£12 4250

FRR A EDD = LR T &,
(i 2 e 22 o e rP U R A D IR, bk, KRB

HE,

B, HEv 274527 /7w —-KKoJf,

B, 747y 7KKOEFoOHRCHBEERE L, %
fo, ABFE MRN8, 4998 o M ERIENER] o
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