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SUMMARY

1. Title

Development of digital image network for hospitals

2. Purpose and significance of the research

Design and realization of the system which can acquire medical
picture in digital format and archive,process,compress,transmit it in
high speed. Buildup of the system which enable diagnosis of medical
picture in ward through special image retrieval workstation. This
system improves medical service by speedy diagnosis and enables more
precise diagnosis by integrated image diagnosis through distributed
database. In economical view this system curtails huge cost of film
processing and transmission, which make medical expanse cheaf, because
it deos not use film. In technological view, it builds up state of
the art picture information system and improves genenral technology of

image processing, compression, archiving, transmission and retrieval.

3. Contents of the development

Buildup of distributed database of medical picture. Design and H/W &
S/W realization of special image worstation. Development of the
algorithm which compresses and archives picture information
efficiently. Buildup of high speed image transmission system for

distributed database and retrieval of various medical picture in ward



through image transmission system and realization of integrated image
diagnosis. And discussion of the result of the test at the pediatric

ward and problems to be solved as soon as possible.

4, Results of the development and suggestion for the usage

We built up PACS in pediatric hospital of Seoul National University
Hospital and tested the system with various medical picture and showed
that speedy integrated image diagnosis is possible. This system can
be implemented and used in domestic hospitals easily, which can manage

medical picture information cost effectivly and efficiently.
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PRAD W/S Analyser Ward W/S
HIS RIS LIS LAN Server
PRAD W/S Pediatric Radiclogy Workstation
Analyser System Monitor and Network Analyser
Ward W/S Ward Workstation
HIS Hospital Information System
RIS Radiology Information System
LIS Laboratory Information System
LAN Server : LAN Server(file server system ; 386)

2 2.1 PACS 2| Network configuration
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IMGDNLD.PRG

; Database Download Program
IMGERROB.PRG ~ |—— IMAGERROR.DBF
IMGAPPEN.PRG IMGVBASE.DBF

. IMGUDFG.DBF
—— SYUDY.DBF
____ IMGDBASE.DBF
IMGREPO.PRG REPUDFG.DBF
IMGDBASE.DBFE
PACS.DBF
NEWINDEX.PRG —[ IMGDBASE .DBF
STUDY.DBF

LABREST.PRG

LABUDFG.DBF
E LABCHE.DBF
LABBLO.DBF
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IMGRECV.PRG : Image & Report Restore from VAX-750 on Study_Date

IMGAPPEN.PRG IMGUDFG.DBF

— IMGDBADSE.DBF

— IMGVBASE.DBF

— STUDY.DBF

IMGREPO.PRG IMGDBASE.DBF

REPUDFG.DBF

PACS.DBF

IMGJOB.DBF

IMGDBASE.DBF

NEWINDEX.PRG

STUDY.DBF

IMGERROR.PRG o IMGERROR.DBF
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LABRECV.PRG ; LABDATA Restore from VAX-750 on STUDY_DATE
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IMGWARD.PRG WS.DBF

— IMGJOB.DBF

IMGERR.PRG —— IMGERROR.DBF

IMGDISPW.DBF
IMGDBASE.DBF
LABBLO.DBF
ILABCHE.DBF

LABMKD.PRG

IMGDBASE.DBF
— PACS.DBF

IMGRENDX PRG

LABNDX.PRG LABBLO.DBF
1L __ LABCHE.DBF

WARDSEL.PRG IMGDISPW.DBF
‘ IMGJOB.DBF

IMGDBASE.DBF
LABDEL.PRG | IMGDISPW.DBF
LABBLO.DBF
| LABCHE.DBF

___ PACS.DBF

INDEXIMG.PRG IMGDBASE.DBF
— STUDY.DBF

38 2.6.1 Main menu 7|52 FASH= softwear B E
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WARDSEL.PRG ; Patient Select Program

2% 262 BT

WS.DBF

| WARDMSEL.PRG
LABDSEL.PRG LABBLO.DBF
LABCHE.DBF
LABH.PRG
WS.DBF
LABC.PRG
LABALLH.PRG
LABALLC.PRG
IMGDSELW.PRG STUDYW.PRG
BALLH.PR
— IMGDBASE.DBF LABALLH.PRG
— STUDY.DBF LABALLC.PRG

— PACS.DBF

— LABBLO.DBF

— LABCHE.DBF

. STUDY.DBF
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ID_ NO Patient Name Trend PgDn

Home PgDn PgUp
70757925 lalalalnil 09/02/89

70648448 el 09/04/89
15379210 ekl 09/07/89

dededevede dode dede drde ek ddedok
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slede e e e e e ek e e ek dedde ke

Tdhk ke o Hkkk Image =1lsIs1:@ Chemical

STOP<Home>»

SELECT<Arrow Keys> Execute<Enter> 11:26:47
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; \/\K/\A‘/\/\ 205 /\/\MK/\/\
+ +—E 5 + + + i} + 5 + + +
WHG &/ [ 7al 7, | E7AE] [ 743 [ 77 ] 10/8 B/ WA /3 /18 0/22 [ Tz ] 19374
0.2 Nggtraah:l

W n ;T, : : + + +——+ - + + +
1 L) ef1a 9 %, 1nse ] " 1] . 0/s
2AND Te-] /2 1 PLT /23 /! L7 13 ym wm oy
“ M/\\ i \M‘/k
2 19
4 B+ -+ i R + + +—

I/IH ./.‘ oA 13 l/la n/lu ta/8 l);.'ﬂ [ 73] /e 0/t3 174 -] [ 7z 1078

a. Daily changes

Zooming

HGT) HCT

‘
:

8/3\ 8/2 ——o/5——5 /8 8/3 3,2 Ay v— 3/8
wae Nautyophil

5}31 9}2 :<——-:-9/5~:-——>¢ 9}3 8}31 9}2 }<——:gfs=—-—§ 9}5
BANQ PLT

/\/\/\

8/ 92  ——9/5— 3 g 5/ )2 Q—-——is/s———; Py

b. Hourly changes

1% 2.9 ¥ W 2} P G g 9



Radar Chart

Name :
8/28 — 8/21

»ric

29 2.10 2% A4} % Radar chart 29

ltem Value | Unit
Ca 9.2 fmg/di
P i 4.9 img/d
Uric i 4 img/d
Glu | 106 ime/d
L Cl 109 £ mmal /L
Line TCO2} 22 imn
Ling
Yolue



LABDEL.PRG IMGDBASE.DBF
__ IMGDISPW.DBF
LABMKD.PRG | LABBLO.DBF
| LABCHE.DBF
IMGRENDXPRG |  PACSDBF
LABNDX.PRG
INDEXIMG.PRG  |— IMGDBASE.DBF
LABIDEL PRG PACS DBF
STUDY.DBF
IMGDBASE.DBF

23211 84 AbA 7158

34
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e s

2 ¢

Contrast-
Enhancement

Sharply

5

fhar
H

al Gl

Contras
Enhanc
Zooming
Clealy
Sharply

Calibr

t...
ement

Contrast-

ation

Image—Pro
Utility

1% 2.12 9848 z2a9

35

Contrast-
Enhancement
Zooming
Contour
Extraction
Histogram
Equalization
Image measure-
ments
Spatial Filtring
low pass
high pass
laplacian
median
dilation
erosion
unsharp mask
sobel
etc.




A2 3d “WAE 3 Workstation

1. WA 3 Workstation® 7|%

AR W/SL  AohgAtMil xgwael AxHe] glom Zg
71522 49 j9, A%, AP @I,

7t 9449

UAHAE ¥ FF wel 27t4 ¥uE uA D9, 2 suys
HEE& tRAEL A7l FHE ¥ J4Yee] Uuy3E A,
UE&H] Er9 XH #9458 325 DIN 3 adoddo] =Hof 9lx)
%2 CI, MRI %9 A% WFe Yel8 2A S o] F Light Box 9ol
®°} CCD Camera® @stA "ot o2 s 9294322 2y 57
U sl Ve R A video signalel 95+ =& x%7](Diasonic) 2o
U ¥axY7NPhilips VD) 12 ¥ video selector® AA 23
¥ ZHAE WA "Hd. DSRY FSE WA VSSE g
Aol dAse] Qenz 94 xP0] weasid wels 0y 57
WA 2 RS232LE ol §3te] YAhdoA) YA MY V/SE z2FE
UER 33,

v, JdAS
Y o
FEEALGY #iQ) Ethernet 8 F& IAN Server Hard Disk=® A4},

42 923 #AH database filedt o] A ZA39

oH&# A= 1Y FAdol LAN Serverof U&& Yl WALMF §/Se
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of
o
3
of
N
ol
rlo
of
ku
3
it
£

o A

UASIZ 5ol AEE FAL WA4HH Y/Soja F7|Hoaz Magnetic
Tapeoll Back-up& o} 937 wEsim yxo 830 A& oo Tapez
e A3t 8l 4 9. o Magnetic tapee] 8o 125MByte = A o
700% 3o 4 A3 4= Y},

2. WAAI W/S HN Y W 54

WA W/Sel 74 292,139 g

7t D@ A= A2
& 5 Specification Manufacturer
PC 386 4MByte memory ACER
300MByte Hard disk
20MHz speed
Lig= g4 3= AR 2y $FFc= A Btrigem
Image board 512Kbyte memory Image Tek
(PC-VISION+) 256 grey level
Image Monitor 512x512x8bit resolution
19 inch size

# 2.1 3R 74

37



LIGHT
BOX

Us 1

Camera

MUX
Uus 2
video line
Y4
VIDEO 7/ DSA
SELECTOR
RS232C
DISK iy REMOTE
TERMINAL
FRAME §§6
GRABBER MOUSE
Printer
DISPLAY
MT
NETWORK DRIVE
Adaptor
L //
7/ ETHERNET

29 2.13 WA AR W/Se FEE

38




-2 T K )

5 5 Specification Manufacturer
CCD Camera 525 line B&W Philips
RS-170 type
CCD Iens

* 2.2 U FA ] 4

o FBAZR 2

= = Specification Manufacturer

MT Driver model 5125-EK Wangtek
storage 125MByte
controller pc-36
tape DC600A,
DC600XTD
speed T21PS (r/w}
S0IPS (s/rw)
recording GCR(4,5)/
code RLL(0,2)
recording 10,000BPI1
density

3 2.3 FEAEE2e 14

X
o

2. d4d48z

T AF7Ie A29Y Z 2HLLEE AR AFdA 49 A
Age] 7iedEF e FARA £ dAFdHE A" FAEY
E#EAIYGS e ot E  (Ethernet) & A}-83igith.  Ethernet+
10Mbps 9] AFE4EE ZHA= 49 I FAUPLeRA FE AolE,

TAY oldH, W AL SN #48d.

o

39



{1) A4 cable

DIN ¢ & 7498 A(node) B8 BEl3o ARAAFTE Asu]a A,
E A AQoA = olejEe ®FE HolBE AHEHd.

standard cable | thin Ethernet cable
material IEEE 802.3 RG 58 C/U or A/U
standard cable
distance 500 m 300 m
impedance 50 ohm 500hm
connection N-series BNC T connector
connector
# tinode 5= 100 29
Tranceiver | H4000(VAX &) X
3C-102(PC8)

® 2.4 7 HolE AY

(2) AT oldH
+¥%%el4 - DEUNA (Univision )
DEQNA (Q-bus §)
& - 3C-501 (3comAl AF)
3C-505 (3comAl A%&)
NI5010 (Micom-Interian)



3C 501 3C 505
compatibility IBM-PC XT,AT IBM-PC XT,AT
(8 bit bus) {8bit or 16 bit)
on board AMD 7995 |on board AMD 7995
transceiver or External or External
transceiver{3C102) | transceiver(3C102)
on board
protocol PC CPU INTEL 80186 CPU
processor PC memory INTEL 82586 LAN
coprocessor
256 kbyte DRAM

2.5 A2LH0)AE BAT g Ay

(3) BAI% S/w

¥ A FH 8 - Decnet-Ethernet S/¥

PC & ~ Ether-series ¢} 3+
product

function Fther-series 3+
e re——

disk share Ether share

3 + share

printer share Ether print

electronic mail Ether mail 3 + mail
Remote/Route X 3 + Remote/Route

H/W 3C 501 3C 501, 3C 505

# 2.6 PC& A% S/NY AY

4]




3. WAL W/Se) S/W A8

7b. WA S} W/S S/NY) Jls

AL W/Se SN BE WSS SAE @ PCol A5 AHgAL
o] &8t =& S/Nel22 DIN & ol8le] EFox AMgd & UESF oI
71%6& v, WAMdA WS SNE sidsted aeHold AlYge
ot#j g} el

(1) ¥ W/S3t 79 2 database7is& =t

(2) ®AFEY 4o 7H53=S i)

(3) Y™ E 4> Yoz AE2E Fof LAN Server2 Bl = glojof
Lid=

(4) F8AZ2F2t Ao 75 3of 3o

(5) ¥BARFAE $H 94 ABo] 7M53=F .

(6) AEAA UHH BE FAol ot Y Ho] golsie s wrh

(7) VAX9} o] 7}5st=5 #td,

(8) 7I&t DIN %7 99 o =29 A8 & Y5EF @,

(o) : Word processor, Lotus, ... )

YA WSS SANE aA 571d REZR Jddg. 2 shde Network
mode % Ethernet#¢] @] 71535 3+ Network program& =&
S8 Wi o] R=djAlulo] FAAFe] sk, E St Printer
Re2A Network RI=ojlAl Printer®] A% 71%°] mhuE: dXE

42



slEst VAX Eu| @R o]8& 7t5Es sr|Yst fEE  ALgHY
EENHS batchZ A& Fs) PCE rebootingste] SR AAS HPAF| ==
3tk 292,142 @A W/SO) main menud X2l AHolth. 2} menu'd
716 W APL ol i},

1}. Image Database

BE WSS AL 715 A dREA 192155 o] ulke MY %
#95 T W59 batch ¥ database ZTEIWE W Holg. sse
o g} L,

(1) Image display
Y =fo) ®A PC Diskel A8 32 Ao IS #Hslw ads) &

F UAES o,

(2) Image store
Camera, DSA %2 US % sluve] ML video selector® Meg *
FAE WA o, ZAQA GuYFe REA g2l AL

(3) Image delete
Back-up& A3l 47t AR Qleld A4S A E g, Ag
BAL BE JAES ALAY EFS record®E AE & YE 7K

=,

(4) Image Decompresssion



PC Diskell A& FA JAfiled 79 2:1F5ER H4FxHo Y+
Fejolt. o]8 & WeUt Y& B9 5% record? FAN tis|Aut

decompression& FY3 =5 $icl,

t}. Image back-up to tape

dA PCol U= I 5 WHol Bui Back-upHA oo A REE
batch#} ¢ 2= 93 Back-up} EAlof PColAlE= AFH o2 4=,
Mg A FPEE 22392 192,159 Z,

2. Image Restore from tape

Back-up#2 9% F dA| B¥E& a3t dA4d usf tape2 B H
At tape A& A8 ¢ BAHS A JAE BLEAY ¢ §A
3 record DHRO) G L BYsie 7S AxE g, M™%
FY5E W TRaWe 192,164 A,

o}, Image Send to Server
A I8 5 IAN Server2 F WFow AFsix g2 RE FAS
Ethernet & &3 LAN Server= z$3tch. oju A$A|7HE D&317] s
data compression®] o]Foixd. AA¢ drFS R F
ok, o] o HEA] = T2 oA 12174 A,

ul, 7| 7|5
(1) Image Analysis
WE WSS JAAE viwolMd 2FR= = image board A&} 3)AlejA

44



AFste Y42 e Rilities& o|8ste] Image measurement, Zooming,
Contrast or Edge Enhancement, Spatial or Frequency domain filtering %

e AT Z2aPE sdHd B £ U= 3.

(2) Patients indexing

AF7A =" e gAe JAel dsl A4 & 5 & 7150l
8x0lE, BAUE, sI°dxA, IPBFTHUE 42 AFEslo ojF &Y
' T xS g

(3) Lotus

Lotus utilities® o|8% = YEE Fr}.

(4) Hangul Editor
BAIE 0|88 & U=F i,

(5) Optional program
ol AR %" JAe v datas Hard copystel BLAst7] 93
ZHE dFe% Tyoz s record HE  &Ysiz] g%

g2 1o},

45



AR5} HATN MENT

. Image database

Network mode

=

Rebooting for priter

2. Image back-up to tape B. Image send to server
3. Image restore from tape C. Patients indexing
4, Image analysis D. Hangul Editor
5. Lotus E. Exit to system
{a)

Priter mode
1. Image database A. Rebooting for network
2. Image back-up to tape B. VAX terminal
3. Image restore from tape C. Patients indexing
4, Image analysis D. Hangul Editor
5. Lotus E. Exit to system

(b)

g 2.14 wApA s W/S5e| main menu
(a) Network mode®] v+
(b) Printer mode®} il




1. Image database Image display imgsel.prg
imgdsel.prg
1.bat

imgprad.prg - Image store imgstore.prg

] Tmage delete L A3 gAAA AR

imgdel.prg
A g HArecord2t A
imgddel.prg
imgdelet.prg
- Image Decompression 1mgdecomp.prg
—1 Exit

(a)

2. Image back-up to tape 2.bat
imgtback.prg
imgrendex.prg
imgdbf .prg
imgprt.prg

(b)

a9 2.15 wAAE SN vyE 74
(a) "Image database" o} 74
(b) "Image back-up to tape" <] +4

47



3. Image restore
from tape

Id_no Restore

3.bat
imgrest.prg

4. Image Analysis

5. Lotus

19 2.16 AL SN v 24

-1 Record no restore

(a)
4. bat
imagepro.exe
(b)
5.bat
123.exe
{c)

imgtidno.prg

imgtrrec.prg

(a) "Image restore from tape"<} 14
(b) "Image Analysis™<] 4
(c) "Lotus"2] 74



A. Rebooting for printer A. Rebooting for network

al.bat ad.bat
B. Image send to server B. Vax terminal
bl.bat b2.bat
imgtrans.prg tgvt.exe
(a)
Patients indexing gA ol FEA
c.bat
display.prg BAHI A
R A
45w
(b)
D. Hangul Editor d.bat
(c)
Optional Program prt.bat

imgprint.prg
(d)

39 2,17 WAL S/NS sl 7

(a) Rebooting menu¢t "Image send to server"
,"Vax terminal™ ®ily7e] 4

(b) "Patients indexing"e] +4

(c) "Hangul Editor"¢] 4

(d) Optional program



A 3 3 Analyser

1. Analyser®] 7%

Analyser+ AHd3t W/Sat ¥-F WS A$Al F=271 == LAN Server
Al @A ojFatas Jol dzlse] k. AW 1989 AlHEEE
A& DIN o] HA ¥ 19899 12€¥ 7Al&= A W/SH ¥ W/So| Host
computer X FAAE2] ZHZ24 VAX DiskE ol gsiglcdh WY AAYF
%z 3y FHee s gito] Networking 241 A12te]l wig Ads=
BHgte] Q9 T4 o Network AWl Network 4 o] €834
Hgich. wau #BEds, JAAAEF So] VAXE B3l AH BEoR
Y= AgEeny Wy Aefyzel "ert Fsgg. o™
202 hnalyserZt d2j=gich. 2 % 1990d 1¥ %€ LAN Serverzt
DIN Network =g didstHA FAAFA|N] Gr|zee GHSA
5 Foivh Al VAXE ol 83t dotx SHA HRAh SRR A3
VAXE 7izolut st 3 w5dihd JAHA @AY Y& WE
W/Sel ©2s7id 7l Network AAAIZL wiite] EBielsle F2t data
A$F42249 71%9] Analyserol +7 %3k, 192.172 Analyser?]
main menud A ARojch, Analyser? 7|s& LoFslw ojejet U,

(1) BF2} Network 2 488 A7,

(2) AR WS Network 24l A ¥-& FH .

(3) W5 Disk ¥elE FHwch

(4) §59 DIN o8 del 9 S+E HH A

(5) %9 database file® %¢ SYHeFAy, &5, BEPAF,

50



d2ddAs & &9,
(6) Y¥WE 3 VAKR Nd duziAl 2348 Agwol LAN Server2
Heg.

(7) WAdat VAXE N6 wsdd8 Agol LAN Server 2 A4,

2. Analyser®] H/W 3%

Analyser+= PC-ATH processor2 3t ZEsin BEE3 Fwz|7=

Networkdd & ¢ %t 30501 Ethernet Adaptor Card & vj#st 9t}

3. Analyser®] S/W 74

AR ¥/} npAZM AR AR TR 0.5. 8 WA} A o) g5
A& sA "Ad. A, $AdI VAXSe] AZBANA PCo
2@ AAA MS-DOSol A Decnet& &Y 4+ 9+ Decnet-Dos v1.1&
ol §3t] YA file copyxAL F¥stn o|F oAl LAN Server=
A#sAY HFe A8 FHst7l M s 3+ Network 0.S. 8 o] 884
53 A4S siAEd.  Analyser S/WNS} AL zA A Jleem
FEEEY 132,189 B %ol Monitoring 23]} Download =H¢]ejct.

7}. Monitoring =g

3+ Network 0.S.= rebooting® ¥ $¥%rh. 172.18<] monitoring
]9 Fg wlwrl A1) i),

51



(1) A48 2|

B WSoAM LAN Serverol F7]5oz Network =%i9) A8
7153 5% =oJg9l: database file?l imgudfg.dbf, repudfg.dbf,
labudfg.dbf & AU & 715825 =0yl vs.dbf 283 WHe] /)&
image database file<] imgdbase.dbf & Analyser PC Diskel copy3dt *
REUEHYOR &5l o) WE, WAHAY Network =4, o]$AH
& RAFEE i,

(2) 93u527% 584 A Y8447 32

WMAIZEY 30 PEH AFHeR £953EE HoislE Network 490l
Yol 2 Network 24]€ SIES &: 7|5 & Ztd. B3 g4FAAH
&2 54 4,99 data filed VAX Diskold A4 5= A sigich

}. Download =4

Decnet-Dos2 rebooting® * VAX Disk® %€} NPFT(Network File
Transfer)8& o] 83l download24l€ WU, VAIEZ HREHe
download &12 47tA] file& copysl 271 SIe]l BFojg, =,
AR 2 RE  Ql9E wEZds filexy} <dyWAR 3 g9d
dAHA, HatHAEH fileolr, W2.72 VAXRE %g copysEel o=
471%) filed] o|F¥ES AZF4L U UYg2 ez Q. NFTE
o} 838l olF filed copysl L+t 49AE 74 Hd,

1A Y% W/Se databasedl 9= w=d3, A9 edAd# liste
374 9 VAX=2] copy.

52



2A ¥A VAX Diskol] dldd w=dsd, 9o siagads fileo
access W PC database 2¢] ¥ & 9 5] VAX2| database ¥ €] ol A}
VA listwhe o] filex H@shE batcha3]& AA|ghe},
(#5274 7 cvseq.com, YA AH49 ZS text.com)

39A 2A batch A1) s =tEolzl 47tA file® PC Disk=
copy & ct.

437 PC Disk= copy® file2 VAX Diskoll Al A4 §tc}.

Zt 2A2 RE 32 Network A ele] error# 4 Al Aele s 7HA
Ar st} A0E FYSEE sigia VA2 R B wEzde] 0 2949
e I=HPLS WEN/SY download 3R] SPs=E s,



Bl 9 HAY A 9 Ao

A2 29 7]

A FA A
H A E
dHu5dL 33

WA DG &

(a)

imgmon.prg

chknet.prg

chkward. prg

imgtest.prg

imgrecv.prg
imgrepo.prg

labrecv.prg
labrest.prg

Download 3t

(b)

imgdnld.prg

imgrepo.prg
labrest.prg

2% 2.18 Rnalyser S/W2] 34
(a) Monitoring =}%j
(b) Download =g

A4+ | file name directory in VAX gy g
B5 |Tyymndd.des | imsa"rev ward"::dua0:[review] "vEHI g
Nyymndd.des |imsa"rev ward™::dua0:[review] Tyymmdd. des
o ¥
¥ Y | Hyymmdd. des Jjinb"PACS BME"::duaO:[TPACS.text] | & A QA&
2%} | Cyymmdd.des | jinb"PACS BME"::duaO: [TPACS.text] oty A g

® 2.7 download #}]A| copyst= 47}A| file
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A3 H AEEE d3 U BAA

1989 88 HE £ Aol 4wt DIN B Meusta Lopyy 73
FTRFol BAstel F7 350 QY PolEo P4, YNAAE FAOR
SotALAs, 2o FetaE Adste] AlgLesig. DIN 4% ¥ 809
TUAA HT 3 FUO DIN o] %) B FA4SE sz =z *I‘HI-%%‘#I
#e dHE aas w3, DIN FA9 Aol B P @ opv &}
DIN o} A% o)A #Y Hoxe} EZASL Foo] 7AHs o Aol ¢
EAYA ALY gel dsjAE 28] BAc)

Al dDIN AA9 4% ¥4

DIN AAe] 959 Az2AM 2P An: oy Jdg:E A¥Y
o] dolElE My 9 PP 5o Yo @ 45 Networka}gj 2|
HE 5 Netvork&tglol oot RHAlZlo] tist A28 =2 DIN ¢ Y5 &
48 B,

DIN 42 & 80Uz 28lm  HZ 37470 A4, wB=@qH,
YA, 4523 data S B3 Psh W31, 2W3.200 M2 disk
spaceo] Wsto] wy AT 19333 Yo}, data sized zAHA
HEs HUd 8o di¥ A2 T2 PYAAGE e =g FA49
Ul #€ Heoz g, off Exzyy Jmmel A
2o R E7M5st AR O B4 REEALRY FAF

95



S84 A5 Hse 24U = UL, =, PFH ETEAD 2y
Gaussina W=#48 #4832 Gaussian #39 4o wat HF + 3 x
TR A= AP5dold 99 o AY5He MG NS 5 £
Atk 2 ARE E3.lo) B Yol wEw 99 o YIS 27
AMA = BAHA 35089 F4E AFY = glojop @, w4 @
P82 &Y Yoo 512 x 512 x 8 bit FA L= ulek 170KByted] 7|8
oo, WA $ 27HE NPSHe 3508 x 0.17M = 60Mbyte o]},
AA 'F W/SS Hard Disk & 80Mbyte: o] 8 2¥3| Lasioz DIN o
AFH e Fsicda dg 3+ o



2. Network 4%

-LE3.4 W Network 3ef o3 XedAzte] A G AR Holw
TH3.5E HY BT W) Yo AEHE JAEE ygd oo,
TEEA weE J¥3.400M AWE S Qe 1M Network A9
A% AAX)Zre] VAR Ha0lh, ol [AN Serverst 57| M9 83
128 7AAS A<} 90d olF9 MBZAN Jelyid VAXE 8 g %ol
ALY 830l i= ¥ Network2tdA| ¥ o)yo] 45w Aol 904
ol Fofi= 2% olu= ¥AH Holt. IAN Server7t 2" Fo= 149
Network #qix|zte] Brjgozs AW Wele =zag whgosz o
error =4 o] WYEW x|7)o)o)M M4E FAbe) 3 index image &
M= AUAMY errorzt =Y Aol AN Server7t 2 error o]

FAHNA W 3Y olFolt YAE Ysoin ©x 2P 5ohA BE Wy
YA 8957 B A Zo) Network 2 AAAzte e
MBFE HA9sA Ak W5olA Network 3Ae wjA)7H ofu} Al
14 104 #8 2F TAAA(Y 2F42)E A9)) 99U 24siig
14132 waiting timeo| 2%-91 ZHijo|t}, Bm= A3 waiting timeo]
712 WEH  Networkzt3]-2 Back-ground = TEA A B Aol
TIHA BHIAAN ol 5o HAolth, VA oA 289
vaiting time2 A 22A)7te] of 3uo] Y olof APy o
FES Aolt ANEE Pl Fx AFAH A17HE oy Ho2 K,
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350 r

300 Image

250 ¢t

200 |

150 }
Report
100 }

50

0

8/1 8/21 9/10 9/30 10/19

a. Total numbers of Images and Reports
350
300 '}
250
200 |

150

100 }

50

0

8/1 8/21 9/10 9/30 10/19
b. Total numbers of Blood and Chemistry Data
2% 3.1 Data =7]2] w3}
(a) B8+ A5 data 9 w3
(b) €9, tizlAl datas-o| WY

58



Mean Number of Item Standard deviation of image

Items Stored Downloaded stored 40.44
Image 229,20 16.98 downloaded| 17.69
Report 83.17 4.32

* Required Capacity of 99% storage

Blood 211.65 12.15 229 + 40.44*3 = 350.32 (Imaggs)

* Required Capacity of 99% Network Speed

Chemica] 127.41 8.17 .16.98 +17.69*3 =70.05 (Images)

# 3.1 Data ol @3 A

29



(a)

a9 3.2 I 37192 Data =719 W3
(a) Y47 w=5A data 52 ¥
(b) ¥4, 3514} dataso] MY
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«Y8 W, % W Yoy

g
Record

(b)
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(U NSK SMCE Hejet U W2 0

oy

g

—_ N L e Lm e -3 oo e BB RS

23 3.3 Disk space2] w3}
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« .étﬁ 7} n=|;_,l »

ol
9

g
{

2% 3.4 49 Network &do] 2gt =o3x)zt
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€ g8 Ul lnage 2

oy
8 9 B o ©# 1 2 3 4 § Uz
1999 19%

a9 3.5 48 d48Y 59 8%
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A2 A e HEZA 9 385 B4

SoHEAL AT A DIN o) HA¥lo] A|PEE Fo FIHEY o4},
AsAL FRAYE o MR HERA AAE Za W DN o
TEXE 2ASto] Bglth,  DIN o] ALgulso] uisjAs 100%7} Al883
UaY W ALgetcs ool 67%, WA AgUCDE AL 20uglch,
AH2.62 AW FFDIN A8 U5 F =AY Ao of- Y= DIN B
o183 UeAE & 5 Yok B8 User interfacest BAH Al
DIN of =3 do]xo #% HEGME 60w nFoltelz Sgagm
G2 3 AME 3BwA 1/3WE] A¥L uj$ HA DN o z3e
S8 AL8 32 2o ur. DIN o Z&oh dsil: 3%} Aae
Hastata §uet vt 20%0to] W) ek §sle] User interfaces
# U 7iHe A7t Y AR B, dolE gl o} talA ol
A=Y BAo dsl AHE 1 ¢ A9 olFouy we} B &= g
BHEARE 100% 2 g olFou gi¥o] Hi oz ey, [Lab
data®l B+% uld7tx|ojA] Lab data®] F 9L DIN B 58 Ml Auogs
sheet2 ¥+ A& ofx> Nz Hoz ey, e @9
dESRE 47%E 7ido) MRS 47%d A2 RS NI L Bo
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. for| | chage menu

PgDn 1 page down
Pglp 1 page up
other

key




Enter & 1

Enter & 0O

precno=RECNO()

all WS TAPE=F

precno?} record
o]l %2} WS_TAPE=T

|

do imgprt I

|
RETURN




| 1MGPRT |

use 1 imgtbase
2 study
3 dest

l

"N A AKEH (), EARH(G), BYUAYYWDE BY

[

readkey

y

41;_%_1r,,

set device to screen

RETURN to imgprint

<iE§£:§;s ? .

po=1

]

set device to print

imgtbaseoj Ao WS_TAPE=T?] recorded locate

/Qj\ ”
=19

EAEH

\‘M\1ﬂf”

s

or end of file ?

— set device to screen

n y
po = 28 1
(1 sheet?i>

F &9 & po=l

n[

THEDE, A, Y., ol e, e, 50, 09Y
tape® ¥ ,ul 2 —> printer £9

|

po = po
WS_TAPE

next record

L

n =+

1
F




I Imgrendx I

iagid. idx& delete

use imgdbase

ID_NO2} DATE®R. indexing

|
imgid.ndxof A #F




I IMGREST H

|
imgtbase reindex

use 1 imgtbase
2 imgdbase
3 dest
5 study

|

ingtbase2] 1 page display
(1d_NO, name,date, tapel ¥)

inkey
-~ home RETURN
..... $ 1 line up, if top, go bott
----- I 1 line down, if bott, go top
..... PgDn 1 page down
PgUp 1 page up
----- Enter —| save screen
i .
1 ” Id_no Restore
2 ” Record no Restore
O "thE Bxp AY” &9

1




inkey

''''' Enter & O or honme restore screeni—
----- Enter & 1 idnum=ID_NO -———ﬂ do imgtidno
.................................... t ape nu n:PT_NO
................................... T
----- Enter & 2 idnum=ID_NO do imgtrrec H
tapenum+PT_NO “
1 menu up

il menu down




l Imgsel u

-use 1 imgdispp
3 dest
4 study
6 imgdbase
|
PCof <34tsly 8219t filtering
I
BziList &Y

_ key i Hou;m‘ RETURN to Imgprad
l ! line down if bott, go top
T 1 line up if top, go down
PgDn 1 page down
Pglp 1 page up
.NE;;;;mi—i do imgdsel.prg I




I Imgstore ﬂ

Database file, BIN file loading
Defined format ©. ¥. Display

Id—No edit

R I

- no

x\idefined f§rnat ? defined formate & &9

s s
T Yeu
1

imgdbase, imgtbaseofr 7}2 ol{ ¥
8l .%-§ %tol store.dbfof] A

DATE, DEST, STUDY_CODE edit
-~> gave to store.dbf

[

imgdbase®2} imgtbaseofA 72 study-codeof cf
serial no, HAt —> seriall

img baseof blank append
NAME, ID_NO, DATE, SERIAL, STUDY_CODE =7
SEQ_NO = 0, PC_DISK =T

%

ol ofn

13, A9, oelx, PJA, AL
A} 2~ (SEQ_NO)-& DISPLAY

S ——

serial no. g #4ts}lod new filename-& "HETT.

I

3z disk space® display
|




Yas
callbratl n ? —1 imgenhan
L
I
- /\ yesr
e
7tz ‘o2z, image grab & save
dAFE 29 |
1 l SEQ NO ZF7}
: key input o3 A+ 2= Diskspace &8
1 shift up
! shift down [
-------- Home imgrendx Return
imgdbf
------- Return & ¥ F 31
Return & 7r-2 %z}
Return & c} &=z} store.dbf§ clear




ﬂ IMGTBACK ﬂ
I

password ¥

~

password correct 7 —

iy’ae

no

RETURN

use

1 imgdbase 4 imgtbase 5 study

I

imgdbaseodA] PC_DISK=T<2! record?} filtering

l

PC_TAPE=F2! image 204 --> imgn

~ _lmgn = 0 7>
-. no
1

vos

RETURN

go top & test image skip

Back-up+tape N ¥ 9 ¥

2 tapeof AMAAY <FANL > timgnun

|

"# 2} 7} 2] Back-up® image 70" (timgnum)
"% 2z} Back-up H image 74~

“(imgn) &9

A

' .
: imgn+timgnum > 690 ?

- N
end of filg ?

\‘\ .

- "JLQ\
_PC_TAPE = T ?
\‘“ l no/

™.

yosa

yes

vos

pack

| -2-2r&Z 7] message RETURN
do imgrendx RETURN
do imgdbf
do imgprt

imgtbaseod imgdbase<]
¥ record® copy
PC_TAPE=T, WS_TAPE=T

3% recordof sl
image fileg 2h=A

¥ record delete

l

next record




IMGTIDNO

{
use imgtbase

l

idnumg} tapenumz} 7F-2- record?t filtering

P

s “'\\ yeon
-..end of file ? tape ‘4 x| message
™ ne”
1
&1 recordoj s}l N ]no
image filenameg& ~._any key ?
imgtback, txtof 7] % “‘x|yo;‘

do imgrendx
do imgdbf
#F& record”} imgdbasec]

9l e m pC_DISK=T I

¢l2.® record® copy & copy imgtback.txt to tape.txt
PC_DISK=T l

I QUIT
next record

|



IMGTRANS I

y

i DO IMGERR H
\’"“\ . I
n

~._ error %

imgdbaseoll A4 PCof
Ne A filtering

l

sum all SEQ_ NO —> num
N

. y
. =07 — clear RETURN

e

-.__n'
i

ﬂ do imgcomp !
I

use e:imgudfg

wait 5 sec,

e y
\file/lock ? —clear RETURN
n

|
ST_TIME = 8iz)Ajzr
WORK_AREA = ’ A} g}
END_TIME = 'WORKING’

use 1 imgdbase
2 etimgvbase
3 study
4 e!imgudfe

imgdbaseod A PC_DISK=T<) 7=t
filtering




n

end of file ?

o,

- y

b

— VAX_DISK = F ?

\yy

e: imgvbaseofj A
VAX_DISK=F<2!
record delete

l

ID NO, NAME, DATE, STUDY_CODE,
STUDY_TYPE, SERIAL_NO, STUDY_NAME
SEQ_NOE ¢ ¢t

e: imgudfgel
END_TIME=%1 zj &] 7+
s IMAGE_NUM=71 423 AY 2

|

|

e:imgvbase®] ID_NO,STUDY_CODE,
SERIAL_NO7} 7r-& recordel locate

RETURN

A
PN, y
end of file ? sceeno] 5=}l record
~ display
n
|
2 recordel] ¥ ko BE
image file® f: of copy
I
imgdbases} e!ingvbaseol record@ 7| %
VAX_DISK =T PC_DISK = T
WS DISK =T
VAX _DiSK= T

next record

I




IMGTRREC H
I

use 1 imgtbase
2 imgdbase

imgtbaseofj Al 7Z+-2 idnum, tapenumol ©jEt record &
1 page display

'wé home g———- RETURN to imgtback

----- é 1 E————— 1 line up if top, go bott

! gv—u~f 1 line down if bott, go top

;"é Pgbn é——- 1 page down

~1 PgUp i— 1 page up

- % Enter §—- A el 8t record?] image filename-g imgtback.txt
e o 7=

l
imgdbaseo] 4 &8}t recordE copy
PC_DISK=T

l

Tape “d %] messaged 29

n'- any key |——| do imgdbf QUIT




3 o
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