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The Superiority of M-Technology for the Hospital Information System

Hee Sun Jeon, Yun Sik Kwak, Hune Cho, Hyung Soo Kim* and Soo Yong Jang*

Medical Informatics Research Center, Ajou University Medical Center, Suwon, Korea
and Daewoo Information Systems, Inc*, Seoul, Korea

Abstract

Ajou University Hospital is a 900-bed tertiary care teaching hospital with approximately 160 medical staff, 200
house staff and 500 registered nurses. They treat on an average 850 inpatients and over 1,800 outpatients daily.
There is also a 36-bed Emergency Care Unit which is the major trauma referral center in the region. To support the
above clinical activities, ATOM-1 (Ajou Total Medical Information System-1), open distributed system, has been
developed since November, 1990 and was implemented in June, 1994 when the hospital was newly opened. The
hardware of the system consists of 23 Unix Servers (U6000/65X19 and U6000/85X4), 300 PCs, 170 Workstations,
and 240 Printers. The network is with FDDI backbone, and also run by TCP/IP, Ingres/Net and 5 bridge routers.
The Client is SUN (Sparc Classic). The client user interface is on SUN Motif (OSF/Motif). The software was
written in Windows/4GL and C for client and Vision, C, COBOL (MF) for servers. The DBMS is Ingres v6.4 and
the operating system is Unix SVR4. The applications include Order Communication System for all physician
orders, Admission, Discharge, Transfer, Scheduling, Patients Registration, Pathology, Laboratory, Blood Bank,
Pharmacy, Dietetics, X-ray, Nuclear Medicine, Physiological Function Tests, Account Receivables, Billing, Medical
Record Tracking, Physical Therapy, Material Management and Cost Analysis. The total investments so far are as
follows : (1) hardware cost was $6 million ; and (2) software development cost was $4 million.

One and a half years after implementing the system, user satisfaction has been high.

However, there are serious drawbacks of the system, such as (1) RDBMS has very high overhead cost for the
servers ; (2) data processing has been relatively slow as compare to that by MUMPS DBMS and server shadowing
is not possible; and consequently the hardware cost has been very high.

Therefore, it's been decided in early 1995 to convert the ATOM-1 to Open M based down sized system from
Ingres based without change of system architecture in order to lower the hardware cost and to improve system
performance. The X-ray, Medical Record Tracking, Dietetics, Physiological Function Tests, Material Management
and Cost Analysis had already been migrated to Open M. The conversion of all other programs is underway.

In conclusion, a Client/Server based open distributed hospital information system with Open M has resolved all
of the above RDBMS based system's difficulties. The M based system is on an average 50 times faster and hardware
requirement is approximately 30% of that of RDBMS.

1. Introduction

Ajou University Hospital is a 900-bed tertiary care teaching hospital which has been established to support
patient care, medical research and training of medical, nursing and medical technology students, interns, residents
and fellows. The hospital was opened in June, 1994. There are appoximately 160 medical staff, 200 house staff, 500
registered nurses working for 850 inpatients and over 1,800 outpatients daily. This is the major referral medical
center in Kyunggi Province, immediately outside of Seoul (nation's capital) and supporting about 5 million
population.

The ATOM-1 (Ajou Total Medical Information System-1) development project was conceived in November,
1990 and began to be implemented in June, 1994.

The database management system used at which time was Ingres v6.4, 23 Unisys Servers, 170 SUN(Spark
Classic) Workstation-Client-, 300 IBM Compatible PC and 240 printers were used as the hardware. The network
was with FDDI backbone, 5 bridge routers, and run by TCP/IP protocol and Ingres Net.

The Order Entry, Admission, Discharge, Transfer, Scheduling, Patient Registration, Pathology, Laboratory,
Blood Bank, Pharmacy, X-ray, Nuclear Medicine, Dietetics, Special Function Laboratories, Account Receivables,
Billing, Medical Record Tracking and Physical Therapy.

However, the Ingres based System showed very high overhead cost for servers. The processing time was
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relatively slow ; and the downtime was observed due to maintenance.

Therefore, we decided to convert the current system run by Ingres to Open M(InterSystem, Inc., Cambridge,
MA, USA) based system. This conversion project was begun in July 1995. We successfully migrated the software
programs supporting Diagnostic Radiology, Dietetics, Medical Record Tracking, Special Function Laboratories
activities in February, 1996. The patients demographic database was still resided in the Ingres database(DB). The
data conversation from Ingres DB to M DB was accomplished by using M SQL and communications between
servers occurred through M Net.

This paper briefly describes the background of developing the ATOM-1 together with that of M conversion of
aforementioned 4 departments. We also had a unique opportunity to compare the performance of the data
processing systems between Ingres and M technology based.

In those 2 systems, the hardware and network backbone were the same except for the DB, programming
languages and communication tool namely Ingres Net and M Net.

2. Philosophy of Ingres Based System Development

While construction of hospital was on it's way, the Hospital Information System Development Team was formed
in November, 1990.

The philosophy of system development by the medical center's top management was as follows :
- Implement OCS for all physician and nursing orders ;

- Implement an open-distributed hospital information system ; and

- Develop an infrastructure for future total hospital information system.

On the basis of these, system development objectives had been formulated.

- For the Technical Aspect : A distributed open client/server hospital information system should be developed ;
an OCS for all orders should be developed ; and interface for connecting equipments should be developed.

- For the business aspect : Hospital services provided to patients should be improved ; hospital employee's
productivity should be increased ; and quality of health care should be improved.

- For the OCS : Physicians should use the system for ordering ; GUI based OCS should be developed to make
ordering easier ; group order system should be developed ; test results and order status reviews should be available ;
system response time should be faster ; and nursing staff should be liberated from clerical tasks.

3. System Development Costs of Ingres Based System

The total personnel cost was $4 million with 1,300 man months. The total hardware cost was $6 million which
includes servers, network and peripheral devices.

4. Ingres Based System Platform and System Configuration
4.1. System Platform (Table 1)
: Table 1. System Platform

Client Server
User Interface SUN Motif (OSF/motif)
Language & Tool Windows/4GL, C vision, C, COBOL (MF)
Application All OCS entry All ancillary support
Review reports Order status review
Patient registration
Database Ingres v6.4
Network TCP/IP, Ingres/Net
o/S Unix (SVR 4)
Hardware SUN (Sparc Classic)
Unisys (U6000/65, U6000/85)
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4.2. System Configuration (Fig.1)

Servers and peripheral devices are connected through FDDI backbone with 5 bridge routers, The system
currently has 23 Unix servers (U6000/85 x 4, U6000/65 x 19), 300 PCs, 170 workstations, and 240 printers.
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Outpatient OCS Ancillary Support
2! 7) (I6512.116513) {46301-M06504)

Fig 1. Ingres System Configuration

5. Strong Points of Ingres Based System
5.1. Technical Aspect
- Open-distributed system can easily be expanded and future technology can be used without changing current
system[1,2].
- Client/server system increases system's efficiency.
- Store and Forward (SF) is used to communicate servers for transaction.
- Automated devices are interfaced and barcoded labels are effectively utilized.
- GUI provides advantages to physician ordering mechanism.
5.2. Business Aspect
- Physicians and nurses can order directly through OCS.
- Nursing package automatically communicated with ordering information (DB)
- OCS information communicates with patients administration package, so that patients waiting time is
minimized.
- Reimbursement request is more accurate and faster.

6. Weak Points of Ingres Based System
6.1 Technical Aspect
- Cost of system is too high due to relatively slow transaction and response time of the
system. There have been frequent dead lock of the system.
- Server and disk shadowing and mirroring are not easily accomplished.
Therefore there is approximately 1.5% of downtime for system maintenance.

7. M-Technology Based System Development
M-Technology has been chosen to improve the system performance and eliminate the weaknesses of the Ingres

based system. The existing hardware, network and peripheral devices should not be altered and open distributed
Client/Server architecture should be supported by the new DBMS. Therefore, the M-technology was selected.
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The migration of Ingres system to M system should be accomplished with minimum work disrruption. The
migration was carefully planned and executed gradually. This M system development started in July, 1995 and the
software packages for the Diagnostic Radiology, Special Function Laboratories, Dietetics, Medical Record Tracking

and Acquisition of Materiels and Inventory Management were implemented in February, 1996.

The details of migration plan(Table 2), development tools(Table 3) and the system architectures(Fig.2) are as
follows.

Table 2. System with M-technology Migration Plan

DBMS :DTM

Program : ISM, MSQL, Visual M

Network : M Net

Hardware : Same

Network backbone : Same

Entire system development 1995.7 - 1996.11

and Implementation

Cost DB $ 400,000
Personnel $ 2,353,000
Total $ 2,753,000

Table 3. Development of System with ISM
Program development tools

Pure M : System programming

BLBX : Data access routine for integrity
McGen 2 M code generator

DD : Data dictionary

MQ 5 Data query tool

M Net : Communication

Back-up and replication system development
- System and database back-up
- Transaction unit replication
- Simplification of data recovery procedure using
journal file

M§501 M4g502

q BACKBORN -
| | I T

Ic INGRES
M6502{ [M6503| |M6504] M6505 |IM6507 M6501

* * ® ® *

* Back-up Servers
Fig 2. M-technology System Configuration
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8. Comparison of Response Time and Hardware Resource Requirement Between Ingres and M-Technology
Based Systems.

The system response time of simple bulk test was on an average 105 times faster with M-technology and the
application test resulted in on an average 2.6 times faster with M-technology. The M technology necessitated only
1/3 of hardware capacity that were required by Ingres system(Table 4 and Table 5).

Table 4. Comparison of response time between Ingres and M-technology based systems.

(Unit/sec)
Benchmark Ingres M Times fasterin M Average
Simple bulk test
Count Query
1,000 Insert 417.5 35 1192
Update 524.7 52 999
Delete 394.0 52 757
10,000 Insert 3,4445 272  126.6
Update 4,201.5 332 1265
Delete 3,223.9 385 837 105.2
|Application test
Order entry 3.5 12 28
Radiology accession 3.7 1.0 3.7
Code master entry 1.7 1.5 1.1
Deletion of Lab test 2.0 15 13
Radiology test list 28.7 40 7.1 2.9
53.9

Table 5. Comparison of hardware resource between Ingres and M-technology based systems
for Radiology, Medical record, Dietetics and Special function Labs.

Ingres M Rate (%)
System
Resource CPU Number 3 1
Memory (MB) 384 128 33.33
Disk (GB) 27.3 ] 10.5 38.46
Utilization = CPU IDLE (%) 33.35 37.60 112.74
Free Memory (MB)  2.51 3.61 143.82
Disk Util (%) 51.16 55.75 108.97
No of users Log-In 107 102 95.33
DB session 141 12 8.51
Database
Disk usage Engine 710 92 12.96
(MB) Data 675 614 90.96
x3 capacity necessary

9. Conclusions

The opportunity existed to compare performance of a hospital information system using DBMS between Ingres
and M-technology (DTM as DBMS and ISM as programming language). The hardware environment used in both
systems was identical.

The following conclusions are made :
1. M-technology required only 1/3 of server capacity to handle approximately same amount of transactions as
compared to that of Ingres DBMS.
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2. M-technology showed much better transaction and data processing speed such as 5 times faster in case of GUI
and 5 to 100 times faster in case of CUI depending the nature of applications.

3. M-technology minimized system downtime because of less hardware requirement and enabling back-up systems.
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HHALT7TE LTOEHFZFTDICHWELTNDEE I ENTES,

¥, BEMIIDBY——%2UNI X7V EEFETALERAEULEHEEATH, VIN
ESOF 7y a VBEICE>TEBICUN I X< o286 - BERTAZ LNARETH D,
7. Ne tWare FOBERER. Avv—U%HM, xy hUV—208E. LV IN
ESOA7 3 VEEFEATHIILITLY FTHRIZZ 2D THBICEREOT VAT A
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HEENAEEIL R D,

5. ¥kt

BEED TWARGERV AT LAOBBELTT Lk, JBRAEER VAT A, AEF
AT ADBARA~LEDTWFHETHD, 7. VINESOEH>EFA— LT
VAT arDSMT PHEER G L Internet TORX v —IFRICL D TRELS)
M B [BEPLOMVWEbEEL) 2BETIHETHD, ZOLIRAY
T VRBVAT LAEBETH LI Lo T BRERTIREEREL T2 D TMOBETE
W Reh % Bl HE B0 TRARAVWMEE LIS,
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DSM/CGL v 737
DSM/CGI programming

S |

Toshio Imai

This paper reports a CGI programming sample written in DSM in order to show that M applica-
tions can communicate to a Web server relatively easily instead of Perl, Tcl and Shell script gener-
ally used for CGIL. The sample includes some code to read CGI environment variables and FORM
data into M local variables and directly write back HTML text using the M Write command. I be-
lieve this exploding Internet/Intranet should be recognized as an opportunity for M technology to
shed renewed light on virtues of M application/database by connecting M legacy applications to
Web servers. Hopefully Web browser will play a miraculous role for M to complement M's imper-
fection on GUI/image/AV handling.

(Keywords : MUMPS, M, Internet, WWW, CGI, DSM)

1 BUBHIC

2S5 4TV MF—ISCIBREOBEICEL. 25AT v Ve —nNOT7T) 75— 338, PCVYV 7 oS
—TarvEBRLER. ISPV TOER, Ay b7—solERE. EF o0 - FERSAOMETE Y%
FhTWwaEl), HRFOBHEEFVELBEICTZ7EAL, L2b, 0S/75 v b 74— LM T, 2B
% Web 75 7 ¥ ik, BFRA»E2bo THRAICHFLTL B, 4. AV —F v P HAOHEHRI V75 L
LTDOA Y FS54y PELT, *OFBRETITHMTILLETFEINS [1] o T T, Web 77 D HI3,
BIfF%ET 7Y — ¥ 3 ~(legacy application)?® C/S ® Fat Client DRIELXBRT 5, HLEHRTRA YT+~
ATY—DHEIFATV MREELT, FIHShBLBbhb,

MIZEoT A5 —F9 MAYFF 53y M3, M AYMIHHEDLPESICHORE ) DF ¥ VAL LTRZ S
WEHDH b, KHT. Legacy application D4 ¥ + 7 % v MEAIC L AHASA~OFIMEEY — EXADHAS
NX3LLTwadh [2] . Mb, ThOHEICTRZOZLVWIBELRERL. MT TV r—arM7—%
R—2ADOfffE%. 1% —Fy PETTE—NLETRIELZL%WV,

LLF. WebH— e BT0Z 55 EDRHEA Y% 72— A TH5 CGI(Common Gateway Interface) [ 3]
#AWVT, DSM 7075 AT, B, Web ¥ —%2, HIML * QT894 v 707055 A2 RAI-DOTHRE
+2, HEyit, CGI TEEM Perl, TA Tz NAZ YT E%Mbi{ TH, LB M 21T T,
CGI 7UusSIvr/NMHkBILERTETT, MZYT.CGl 7u/ S AHETLEVIEII M —HIC
EoTi, BA-b0TERTHRAZLTHY . FIRZLBVES, Web F— st MOFEY ) E{fTkx
IX. Web 75 9F2, 25347 MEFBAOEBE* R TN 255, Web iF5. M §5E/M Technology @ GUI
RAA—ZIAVNAY FY) Y TORBFEZ I N LT haFtFL 252 bMh T A,

o~ E
2 Web #—/\IREE
4T Web ¥ — 1 BHEIZ,
Open VMS V5.5-2
DEC TCP/IP Service for OpenVMS V3.2J
DSM for OpenVMS V6.2J

Web ¥ —/S(HTTPD)IZ 7 V) — ¥ = 7 @ Ohio State University (David 1. Jones )

1 BRFATZINAIA T AV () Digtal Equipment Corporation Japan
BHRE—HESIATLE Network and Systems Integration Services
7530 KRR HZB2TH2H 25 Nichimen Building, 2-2-2, Nakanoshima, Kita-ku,
—FAVEN Osaka 530, Japan

TEL(06)222-9211 FAZX(06)222-9408 TEL(06)222-9211 FAX(06)222-9408
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DECthreads HTTP server for VMS V1.9 [4]

ZREALE L7Z(LLT. OSU Web 4 — 3L IER),

Z D Web H—230tEEY Bl IIRT,

We b#—s3
79477}k HTTP A2 VYT b |
W — % DEQnet F—
Wep |TCP/IP i;)g]:cal
75 8(;1 (DECnet
Internet task object)
/Intranet| Mul t i Seyvar]
Plugins thread Script WWWEXEC. COM
HTTP protocal $open/read/write
Script| ER net_link sys$net
AR
L $DSM/DATA="“"method *
Helper @ G i ;
1 url protocol
Bppt o e ¥ Iy b)) =" v=FY
ation i |
1 T net_link(sys$net)
i BEFY IV
JL— h|2 \
774 iHTML
AR REFS
HTML F¥ 22> b Ja—n\)

X1 0SUWeb ¥ —/ SO

Unix BB TI3EH Fork T CGI ET /UL ATELEMT 545, VMS TR 70 L AREHHFHBEHEL VA,
D Web H—1n0BHE HOPLDWELALTOLRABDOAZ ) 7 M — 5%k BB L TH &, HTTP % -/
DT DECnet ¥ 2 7 H@f & VT CGLORLYELY 27 E ¥,

3 DSM/CGI

CGLiZ, Web 77 7 ¥R LDERIEUT, BT 0S5 25T LAAS Y5 72— T, Web 757
#1238 3 HTML(HyperText Makeup Language)7 ¥ A b % ¥4 F I v 7 ICERT A AW = AL 3BT 5, &
hEFIRALC. BEMT 7Ny —2a v OEBREA 5 —Fy MIRETHI ENWREE %5, CGlLXEEHT
%5 HTML O#& X2 /51X, OSU Web 4 —2\0iF4, Bii707 5 AREY T 57217 OK. htbin 74 L7 PO
CGI 7075 L %IELI<A>Y F 2 WA, CGl 707 5 441E. A7 4 L7 M) IZEME R, *.COM
@ DCL(Digital Command Language) 3~ >~ F%&, 721k, *EXE OFETA A -V AT,

<A HREF="/htbin/DSM_CGI002_POST"> POST * ¥V v F7 X F</A>
Web =306, CGL 7027 7 AER(T— %)% #ETHE. <FORM>Y V¥ w3,
<FORM METHOD=POST ACTION="/htbin/DSM_CGI002_SUBMIT">

</FORM>
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A7) T —NTDSM ¥ 28T 5HbHELZDCLIYY FRUTO LBy T3,

$! DSM_CGI002_POST.COM

$! P1: method P2:url P3:protcol

$ DSM/ENV=IMAI/UCI=IMA /ERR=SYS$LOGIN:DSMCGI002_POST.ERR—
/DATA=""P1” “’P2” “"P3” POST~CGI002

$ EXIT

REEXh7CCl 7O 5 ADSMV—F)iE, #BE. KDATyThL3,

1. Web 75 % ¥ 5 FORM ¥ F CRLRTE7-7— %%, CGl BELHK* 70/ 5 ANEKICEY Rir.
OB, URLFa—74 vy e#Fa— FERYTI.

2. F—IR—ATIEAEOEHTOT S LAEEITH

3. Web 75 UHICHTML 7 XA b2 HNT2, ZOB. A V5 —%v bLOBEA Y E—TYXFEy R
1S0-2022-JP [5] [6] f€> THAT 5.

OSU Web #— /S04, HITP =N, AZ Y 7T FH—NDOSM V—F V)L OB CHERZHRZIT
Server/Script 7o b J)V(<DNET..>a< > F’féﬁ)ﬁgﬁb LhTwa, 2h*HwT, DSM )V—F ~id, FORM
F—& )k CGl BEERIERTIET 5, M T, BHEEH SCRIPT_PATH 23T 556, UToa~<v > F
THHETY .

U "net_l ink" W "<DNETPATH>",!
R A S ENV("'SCRIPT_PATH")=$P@A," ")

HTTP ~ v ¥ —{&#Hi3. kD~ > FTRBIETT .

W "<DNETHDR>",! FI=1:1R A Q:A="" D

.S DNET("DNETHDR",I)=A

1 A?1"Content-type: "1.E S ENV("CONTENT_TYPE")=$P(A,": ",2) Q

1 A?1"Content-length: "1.N S ENV("CONTENT_LENGTH")=+$P(A,": ",2) Q
I A?1"Accept: "1.LE S ENV("HTTP_ACCEPT")=$P(A,": ",2) Q

I A?1"User-Agent: "1.E S ENV("HTTP_USER_AGENT")=$P(A,": ",2) Q

S DNET("DNETHDR")=I-1

GET # Vv F® QUERY_STRING %, POST % v ® Content 7—#% it, URLT ¥ a—7 1 Y7L Ebh
2 7Yy b ASCIH FNETEEXTIICER SN TESLIhTHS, URL 73— FEED DSM a2—7 1 ¥ 7% L
TR o

URLDECODE(INP TAIL ERR) URL7a—74 ¥ 7HE#E
"4"> 1 space, %xx(16 #)--> 1 Code(FEF % ASCII)
Input : INP = ZEBMEXFT
; Outout : PBAEME = BREXFH
; TAIL= %xx TZH ML 2 - 728845 3CF5] null or % or %x
; ERR=0:%xx ]I IF—7% L
: 1:%xx ZIRL S —=xx DT 16 EBF THV %xx x Z0F . BRYEITE T
NEW AB,C,P.ND
S TAIL—"“ ERR=0 A“$TR(INP,"+"," "),B="",C=1
: PiIZADHDCXFHUBRDOBE+1(%% LEF0)
F SP=$FA,"%".C)Q'P D
S N=$E(A,P,P+1) ; %xx D xx
I$LAN)<2 S A=$E(A,1,P-2), TAIL="%"_N Q ; BEXFH»%xx DEHF THYN LI5S
%LABE% TAIL IR 3
.S D=$$HDN) ; 16 #->10 EZLH (T T —iT*)
ID="*"S ERR=1,B=B_$EA,C,P-1),C=P Q ; EHRIT T K. %.. DT &Y
.S B=B_$E(A,C,P-2)_$C(D),C=P+2
Q B_$E(A,C,$L(A))

URL 73— F#, EFa— FERET ). RITREDOHE. SuperDEC EF I — FANOEREITH o BFE
BEBEODSM 7—7 4 ¥ 7R LUTICRY,
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1JP2SDEC(INP, KMODE,TAIL,ERR) ;1502022-JP(JIS) #*% SuperDEC I — FRNOERE K
; Input: INP = ERHZIFF
H KMODE = ZREHDEFE—F  0:ASCII/Roman L:EF 2:¥H%
; Outout: BAEE = TREXFH
; KMODE = Z#RETHORFE— F
: TAIL = ZERERZ D - -BRTFH
s ERR =0: ZRIF-%L 1: ZRIS—=EFIAFNIHFE A FDObOFH 2
NEW A,B,P,C,E,J,STS
S STS=$&%KJOFF
S KMODE=$G(KMODE,0), TAIL="" ERR=0,A=INP,B="",C=1; P i A O+ ® C XFLFE? ESCAPE fiE+1
F SP=$F(A,$C27),0)Q'P D ; ESC=$CENKH -
.D CV(C,P-2) ; CH6 P-2(BSC DF i) T COXFFIFEZE->ZR ConVert
S E=$E(A,P,P+1) ; ESCxx @ xx D5
1 E="(B"(E="(J") S KMODE=0,C=P+2 Q
1E="$B"(E="$@") S KMODE=1,C=P+2 Q
IE="(1"S KMODE=2,C=P+2Q : ¥fs+8zE%L
.S B=B_$C(27),C=P ; JIS TR — FLSL D ESC
I KMODE=1,$L(A)-C#2=0 D  EEFBUSA b
.D CV(C,$L(A)-1) S TAIL=$SE(A,$L(A)) ; XFFIKR 1,51 +B
E D CV(C,$L(A))

1STS S STS=$&%KJON
QB
éV(S,E) ; ADSXFEHMSEXFHEITEYBICES HFE-—FOB, H8BI— FERYTS
IE<SQ
I KMODE=0 S B=B_$E(A,S,E) Q ;ASCI/Roman €— F
IKMODE=2D Q GEAAFE—F
.F J=S:1:E S B=B_$C(142,3A(A,J)+128) ;$C(142)=SS2
; RFE-F
1 E-S#2=0 S ERR=1 RECHRIA TS —
F J=S:1:E S B=B_$C($A(A,J)+128) ; 8 bit off ®F -> 8bit on BEF
Q .

URL 77— F, EFI— FERTHEETAHIZ. DSM 0—# VZEHKIC. QUERY_STRING % Content 7—
TR AR, O—ANVEROXFIIEOHBOLE, 7F—5HDO%nn ORHL, ERAETOEF 2 34 FDg
BT, XFEFIPFEENE Ty — A2 ERBTHHTT, CGIRELHL. Web ¥ —Hh5D7F— 55, DSM 0 —
ANVEB~NBY AD L, #id LERAEZ TV, HTML 2 813 %5, DSM D34, 7754 X2, T ON/OFF
DIRy =T =5 VAXFHIR2BEL. JIS a— FRTHAT 28E8EFH 5, ThEFIATRIZ, 1S0-2022-
JP TOHBIR,

U "net_link":(KANJI:KCODE="JIS":KON=$C(27)_"$B":KOFF=$C(27)_"(")

Z/ET BT, AED Write 2=~ FT, HTML * W3 i kv,

4 o7 ryags

EFANEEOCHEEITT XA PAN. FRLAZV DSM O— S VEBE Y BIRT 2Ky v, u— A NERY S
T— VI I ¥ —(MERGE)T 584, D7 O0— SVt a¥—3300 70— SVBIRTIVY Y v A=2—%
% &% FORM © HTML 2135 DSM 7055 4% B2 IKRT. SO7O5 540 Web 75 7T,
T—F ANEOEE Y B3 IR T, SUBMIT#0, DSM I Y AAZ T — A VEBEE Web 75 7 FIcH X
RLCERENDE B4 IR, DSM IR RAXO— A VEBRUTOEB Y TF,

1. % ENV ------ CGI BEER: R+ 55,
2. EBAFORM ---FORM 7— ¥ (F ¥R b, Fx 7Ky 7 A, A= 2 —BRERET TR,
FORM @ POST Content 77— ¥ BIZ i F#A W70,
FORM(name)=maxseq,
FORM(name,seq)=value
DERTEy M2, BEATT ¥ X2 PADOBEAT(CRLF). 721k, L I— Fvalue)h’dh 2,54 FEIT:E
72Bf. KD seq 5,
3. ZKH % DNET --- HTTP 4 —/S& 22 ) 7 b4 — x(DSM) & O@EE 7 — ¥ 2 BT 5 58,
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CGI002  ; DSM/CGI Programming -- Sample program 2 (FORM Test)
; Copyright (c) Digital Equipment Corporation-Japan 1996. All rights reserved.
; Coded by T.Imai at 4/5/96
; DSM/CGI ¥ X } 2 -- FORM METHOD=GET or POST

Q

GET ; Entry 1 Method=GET
; FORM=GET HTML--A /) EI & (DSM/CGI 4 %)
; Called from [.BIN]DSM_CGI002_GET.COM
K (%)
S method="GET"
D WRTHTML1
Q

POST ; Entry 2 method=POST
; Called from [.BIN]JDSM_CGI1002_POST.COM
; FORM=FOEM HTML-- A JJ & (DSM/CGI 4 %)
K (%)
S method="POST"
D WRTHTML1
Q

WRTHTML1 ; HTML&ZXEL
; Called from GET or POST
; Input : method = "GET" or "POST"
; DECnet object WWWEXEC.COM D% T, sys$net(¥ A 7 Mj:#i{gF v X V)H*
;Open &N, REL net link PEFES LTS,
S link="net_link",crlf=$C(13,10)
O link U link:NOKAN ;B #i2. NOKANJI £— FT Script Server & h B D
W "<DNETCGI>",!
; MIME charset name=IS0-20220JP(JIS) RFC1468 * FIF
W "Content-type: text/html; charset=IS0-2022-JP" crlf,crlf ;CGI header
; Context-type DK A, EFTFLE
U link:(KAN:KCODE="JIS":KON=$C(27)_"$B":KOFF=$C(27)_"(J")
W "<HTML><HEAD><TITLE>DSM/CGI 7 X }</TITLE></HEAD><BODY>",!
W "<IMG SRC=""/www/digital-logo.gif"" ALIGN=BOTTOM ALT=""digital"">"
W "<A HREF=""/www/dsm_cgi_home.htm!""><FONT SIZE=+1> DSM/CGI 7 A b sk — &L R — I ~</FONT></A><P>"!
W "<H3><FONT SIZE=+2>DSM/CGI FORM METHOD=<B></FONT><FONT SIZE=+3>",method,"</[FONT></B>"
Wr. BARIEAMSD. CGIRBERKDIF 7R b</H3>"!
; method . E4THIC#E % (GET or POST)
W "<FORM METHOD="_method_" ACTION=""/htbin/DSM_CGI002_SUBMIT"">"
W "<OL>"
W "<LI>#EFAH 1 :<INPUT TYPE=TEXT NAME=""input1™>"
W "<P></P>"! g
W "<LI>#EF AN 2 : <TEXTAREA NAME=""input2" ROWS=4 COLS=60></TEXTAREA>"
W "<P></P>",!
Wr<Ll>o—A VEH RRHEBOER : "
W" <INPUT TYPE=CHECKBOX NAME=""ENVdisp"" VALUE=""yes"" CHECKED>ENV-CGI REZ KN TR "
W" <INPUT TYPE=CHECKBOX NAME=""FORMdisp"" VALUE=""yes"" CHECKED>FORM-FORM Z O &K "
W" <INPUT TYPE=CHECKBOX NAME=""DNETdisp"" VALUE=""yes"">DNET-#{E A ZE & DFR "
W "<P></P>"!
W "<LI>O — % V%% ENV,DNT,FORM % 70— spilt—7LE$H» 7"
W" <INPUT TYPE=CHECKBOX NAME=""gblsave"" VALUE=""yes"">{i\ </P>"!
W "<P><CODE>M%473 — F : KILL ... MERGE ~...(""ENV™)=ENV, ~...(""FORM")=FORM, ~...(""DNET"")=DNET </CODE></P:
W '<P>t—7 357 0—-/VE  OBHR:</P>"
W "<P><SELECT NAME=""gblname"" SIZE=3>"
W" <OPTION>~CGISAVE"
W*" <OPTION>“cgisave"
W" <OPTION>“cgisave(ENV(""REMORT_HOST™))"
W" <OPTION>"TEMP"
W" <OPTION>*temp"
W" <OPTION>*temp(ENV(""REMORT_HOST"))"
W" </SELECT></P>"! ’
W "</OL>"
W "<P><INPUT TYPE=SUBMIT VALUE=""£47 R #5"">"
W" <INPUT TYPE=RESET VALUE=""{&") & v }"™></P>" !
W "</FORM></BODY></HTML>",!
W "</DNETCGI>",!
U link:NOKAN C link
Q

H2 ¥ >7vsurysa
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File Edt View Go Bookmarks Opfions Direclory Window Help

HEH

Location: |ip://BES 88 DEC.COM/Hbe/DSM_CGI002_POST

What's Newl || What's Cooll | Handbook Hod Seasch || Mot Diectery

mmnau T RPN

DSH/CGI FORE RETHOD=POST. BAZASA. cCoIMATHNE 7X b
L oasAm  [EEE ]

ABCOA/MIMIRFE NI NF OB ]
-G

2. AFANZ : 4 o]

3. v-PATHEFRACOAR : REV-CITREHORR X Fors-FoRIXB Rt K DIET- BT M TR0 FR
4. @ -HZAXH ENV,DALFORRE Y u S -SLETHY ? O
MX2—F : KILL “... RERGE "... CERV")=ENV, ... ("FORN")=FORK, "... ("DRET")=DRET
¥-T¥3To-S g .. OAR:
"CGISA l-!
"cgisave 4
cyzzes M REMURT Hiel ) B

| 7] Ve T T

-1 @27 |

E13 FORM A/ EE

Fle Edt View Qo Bookmarks Options Directory Window Help

[e[=[=e]8](2]

Lo ation: g/ W DEC COMMNVDSM_CGIORZ_SUBMIT

| (What's New! ][ What's Cootl ][ Handbook. J{ Wet Scach J[Net Dectery [ Soltwass ]

ket — DA

2N METROD=POST. BEABAES. COIRXBNET X b

ﬂ
|

ENVET : ccrmmzmgu—sasm — ENVEFR~ — FOREFF~ — DEIRFR~ — AASEE~

[ CONTENT_LERCTH)=255
“ CONTENT_T TP d
il ACCEPT )xmu/m, Taage/a-xbitazp, inace/ jpet. inses/pipot. o/e
TP USER_ACEWT")=Rozilla/2.0 (VinKT; I) via proxy gatevay CERE-HITPD/3.0 libwwe/2.17

)
- REQUEST_ l:rmo )=PO!

)-—- dec.con

EEEEEEREEE] !!!!!!

SERVER_PROTOC. RITP/1. 0
- SERVER_SOF TVARE")=05U/1. 9

PORNZT : Fomny 4 —a FME-paAXE — ENVETR~ — FORNER~ — DNELEFR~ — AASH~

FORK("DRETdisp”)=1
'un( nl:muy' |)a,u

rput2”, 1)=ABCO N MIMAFEL D H TS Hie
FORR("irput2”, )= K 7

DNET (“DATA") =] N?’ /htbin/DSE_CC1002_SUBNIT HITP/1.0

DNETER : mey-fitodnNu-Frxh — ENVEE~ — FORRER~ — DELER~ — ANEH~

DNET ("DRETARG
DRET ("DRETEDR")=
DRET('DRETEDI, ) -Refcrex: http: // B, MES. DEC. COW/htbin/DSH_CC1002_POST
DRET ("DRETHDR”, 2)=Proxy-Connect ioh: l==v11
DRET (“DNETHDR®, 3)=Host: SESSmN. WSS, DEC.
DRET (*DRETEDR, 4) =Accep i..; 4 ma(!/nbh-p, inage/ jpee, ixse/piper, o/
DRET (“DNETHDK", 5)=Content application/rvev—{orxuzlenc
RET ("DRETEDR”, §) =Content-! lavnh- 266
KET ("DRETHDR', T)=Usor-Agont: Moxilla/2.0 (VinNT; I) via proxy gatevay CERW-HITPD/3.0 libwew/2.17
RET (“DRE uwsr)z— .. dec. con
DRETID) =OSU/1. 9 WSS WER. dec. con 80 1894 -1275026416
DRET 102 )=osw| o . doc. coa 80 1894 1278028116
DRET (*DHE: mm
DRET(“DRETI! ” irgut1=12 ABCDAA DX1B%28L IDeX2553C 20xg-
DRET ("DKE! mm =9 s
DEETPATH ) Ihtbml 2
<] 3]
B o] Dane 1L 1 &t

K4 o—p VEREFRHDEE
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5 8bYIC

CGl 7/u” 7 s &4, HIML OHEHILETT. LALLM OI—FICl o T ENIZEEBECLVE
Bwid, LAl AVYTFYAE M 7u7740H0I, BIZHTML 2 #RE2E) pitlopEcd,
HTML 2 »/8— %%, HTML ¥[8 LRy — V2 &, SHORFREATT,

CGI BY—ISDAT—F AV A, kv ¥avHEEGILD L) Web DEBEFI X5 Tna(hoEmkTit
TV TNVENFIE), BREADPOIVEBT 75— 23 VIGEVHT T Web RIH XN 284 . CGILD T ¥
7TX A MR, HEEOMENSHOBETYT, Tho ORERER. Web OCAGHELIET281Z. 4. 4 >
F—%v b, EFECRELTVWAEMTY o Netscape. Microsoft., THEhD Web ¥ — 3\ |cF4 CIEEHE
(Propriety) Z LB T ¥ 45, Web ¥ — /X — 2D API(NSAPLISAPDASREEhTw3 [7] , &5,
Java/JavaScript. ActiveX/VB Script {32 — F#BE)(Mobile Code) b \» ) EX % b o7z, Whif, Application on
demand £ VWH T, HTIML ORZETFEHIELTWE, MABED LA Yy —F v MEHRIZEREL X 2
P MOKZLZHEETT,
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DSM/DASL T AbF - ¥—3IF )V -TIV—%
DSM/DASL Test Terminal Emulator

Sy |

Toshio Imai

A test terminal emulator has been developed in order to carry out an efficient and automated
performance test on DSM/DASL online applications. The learning function of this tool gathers an
operator's key input sequence into a sequential file, which is used later as an input file at a run
time emulation phase through a file re-direction capability of the tool. This tool also has a script
language to control the emulation runtime environments including operator's thinking time, loop
execution control and custom MUMPS code execution. Using this tool, we could construct a lot of
well-managed and reproducible test environments for the DSM/DASL applications.

(Keywords : MUMPS, M, TEST TOOL, DASL, DSM)

1 &I

547 - VAT LOBRFMCAMARYITIEE. FEHEKEDOIRL -3 YREFVWIIEYV T
PAFETT, Bt. BEOBEY ABERTCI T LIE, 2o0¥%hobhicid, KBOBFEME. AEREL
OWEEGE A2 LT, BEMELZD)EOMENEDY . IHETY, 5 KPEHELR DSM/DASL 2—+#7T [1] .
AT LAOWRFMATRABRYERTILEN DY, F0OBOY—LVELT, AL - ¥—3IF)L - T3IL—
YRR L. Y- NLVOHMIX, DSM/DASL 77V 5 — 2 a v 2B EAEEET LI R L, D, mELR
L= 2 HETIERARROBBIERELELZ L TT. ERBIL—Tavid, V- VOEFRET. AD
I U AR TTANMICEE L, RBHIC, MEADDOTZ 74N - VFAL T a VIBEREZBAVT, FOII L
—3 3 %179, L — % ® Thinking time, E&HENV—TEIT. Y—r VA Fx v 7, mKRAPE L OHXBRR
BEAHHT 2. —BORZY T ISELRELLE, SOV LVEFAVAILICLY, BACEBRIN-BRE
DHLEMLABRBRESEY R TEIEESL, 2DV —vit, DASL(SM Application Software Library)[l i}
CERENZLDT, A7 Y=V OFI V54 VTRENRY A DR Eh w52, LA L, EE D DSM
TOFFAIZONTH, WK Read IV FE—FDHHELRZ V- VTERLIT) T LICL Y EBRELIMT 23

2 BIREF#

V= IVOBERDLTOLEBY T,

1. BEBIUSHEER SIS DSMIDASL 7 /) —Ya> - 7uZ7 S5 A0EEZ@N)iTb2 THFIA
W BEMbT A b - V- VERBT S,

2. FAMRER, #EOT77) - v a VEARBIGEWIKREEELES L 51T 5,

3. BMEAANBOARL—Ta vEFBBEEILV-MNABLL. BRARLV - ORNELLLTA PR S X
IET B,

4. [EFT A b (Regression test). FWETA L, BIUEAWRRETOTF A F2FHRMIITIA LT 5,

1 BRTFATINATZA T AL+ (#) Digtal Equipment Corporation Japan
THASE—HEI AT LE Network and Systems Integration Services
7530 KRR +FZE2TH2% 2% Nichimen Building, 2-2-2, Nakanoshima, Kita-ku,
—FAVEN Osaka 530, Japan
TEL(06)222-9211 FAX(06)222-9408 TEL(06)222-9211 FAX(06)222-9408

2 = — ik DASL OEESNBEETY,
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COBEEZERT LD MERANE YT v II N - T TANDPLDAINY FA LY b1 L1k b
WMEANELZIVL— FTB2ARERA L7 DASL iZ—F D 4GL C.DASL ST U /SA VKT BAZ Y — o -
V—F AT, AMDREBIETENRE, LD > T.DASLT7 7Y 5y —Ya v EEF22 42, T3 L —
Va U BEEERBINT A LN REE LS,

WAEAND Y —VATHETERE 2L L), Ty —Yarhb, BEADRICHEIFEL YL I 27T
XF— 2 O—sDFEFR ANWBBEDOD 774N - V54V MABSOBERLELAGALY YOS L 60
b, 2oOPYHO*FALT, BEOEHZ2ML, &%, 2oPYhOlycit, 779 - arvoEfFf7uo—§
H3ZEZONhT¥A, LAL, TIL—%id. DSMDASL 77V 45— a Y ERUL7OEX - av 5% 2 A
TEFTTHE. TOADYHYOT, ZIL—50fl. 77V 5r—YavOREF v 7, ANBEOEE, H 2
YA XM ATy FOETEONEITR b TDIOD, TIL—F~DIER(A 7Y T NEBYHET 5,
DT EICEY, EEHMEDH S DSM/DASL 7 A MREEZHET L EOTREE 2 5,

=
3 BgE
FAR - F—=3IFN-TIL—FiX, FIUTO3IO0BEILR D,
a) ¥—3IFN-F— - 2bO—sFETERE
by #—3IFN-IT3Il—3arEiTRE
0 IIL—Yar-0y-FLANy s

72— X LTD4o05% %,

1. %¥B7x—X T ARV=F AN =TV AREFT B,

2. RIVTIMRETz—X FFBI— Iyl - T7ANMIIZIV—2HEHI~Y FE#IAG,
3. FAF7x—X r LI L= a VRRETEIT ).

4. TLANRy 2 7x2—X 1 X5—Fxyr%05, BEARI - OABERERT 5,

F—3IFN - TIL—SOEFER. FE7—X% Bl IKFT,

4 X)) S 5L

IIV—YDEFTHEEITIAZY T FEEREZUTIORT,

A2 7 MBI 1
FUBI = 133, | 13 T, [ 3 Tvar, L 3B EL

AT b7 7 A NVe=La— FE[La— FfE..]

La— F:=AhfEva—F | EEVI-F

ADMEVI— Fu=ANEIT 7 a ¥ . Ja A~ ]
Tovavae=Trsvarya<xyF7o2ya & 7773 Y5128
EEVI-F#EFI~Y Y FLESSHEHFX ES5IEHIT A~ H]

T 7 v a yEE=EBERE DSM X

&M =E BB DSM X

ITVYava<wy VN 773 5la¥

IABORT[ 5 — 2 v t— J5Ffi DSM &)
IGOTO J <4

/HANG[ #&F{fi DSM K]

/MUMPS DSM 27 > F¥l

/IKEY ¥— - =—%=v 7

VALUE AJ3{E5Ff DSM




BASTER

774N

1. #B7x1—X
DSM/DASL 7 7V s —a~
%RES
T7Vr—vav §
- FRb—ar DASL &g v —F > DSM Read
WERED EEL
e e a) ¥—-Ablo—7 D LEARN~%
> FTHE ——
........... BRAS |
AH DSM/DASL £47
Y= ARV REEHR
Fr7L—} 57—}
A2 )T b rEI~ o
TrAN 77 AN
xxx.DAT xxx.COM
9. A7) T HEkT 2 —X 1 l
TrANER ) X797 g~ o
_— 3 7Tan 774N
........... xxx.DAT xxx.COM
3. 7AF7z—X [
77 R
&EHEHor /v F)

VRS A

DSM/DASL 77 5 —a~r

%RES

DASL &gV —F >~

DSM Read

> EiTHE

plzzv—va>

—t—

D READ*%DASTER

Wk T

) OUTPUT=¥%
........... I OREEED)

OUTPUT=7 7 1 v

DHEEREH or Vv F)

=4
TrAN
xxx.LOG

4. TvAnys7x2—-X

At

v DSM

AR PA
ek

3*
ol
o

M1 EERBELEE7—-X

awrF BES5IEH

#ABORT[ T 5 — 2 v & — Vi DSM ]
#ACTION 7 7 ¥ a Y§RFXLFEH
#COMMENT 2 * ¥ MERFIIFH
#GOTO I~V 4

#HANG( #&Ffi DSM ]
#LABEL 5 ~N)V4

#LINE L a— Ff73K
#MUMPS DSM 2~ ~ K7l
#SCREENDASL 27 V) — %4
#SCRIPT ESIETRXFH
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26 DSM/DASLT7AbF%—3F).x3L—%

ANEVI—F@l 1

06-222-9211/HANG 5

BEFEEFES ANE. 5 BE O thinking time ¥ FET %o
ADELa— FH 2
AA/MUMPS D *XXXX/GOTO:$D(*STOP) EXIT

ANEICAA% LY PL.Ma< > F D AXXXX 2#F{TL, FO0—s9v ASTOP FEHR SN TWhIE, 22)
TFIRWEXITICAN Y =7 Y 2% BT, REHOBFER. RV a— FIFROFEARAE LD,

#mumps za *SYNC($J) s kaisuu=0
#LABEL ODEMO_1
#SCREEN ODEMO

#m s kaisuu=kaisuu+1 h:$d(*STOP)
#goto:kaisuu<10 ODEMO_1
#LABEL ODEMO_2

ANY =R N—TE%, LAV - a V2 BRETT S, COBE. ARL—Va v 2R ELES
LTh, v=TF2ARb—Yary  IY—F7AFEDLLLZVI I, F—FR—ZAPHBEHEOREICOV
TERB T H2LEND 5,

DASLIZfH8LTWwA [ FEYAML—Ya v - YRFA | 2AVT, ¥— - 20— OFF 44TV, £+
DR, ERENLZAZ2) T - 774 081% 2 27T,

FHEARLV—Vavid, TEVAML=2a3 Y - VRAFA O [FE 2=a2— ODEMOF 7 a>¥ - A7)
=) ] %, DASL X7 — ViEE)(DO "%DAS)L. [ piék ADBOOK(F—% - A2 V=) 1 &, [ Ar
Ta— VEE MEET(F—% - A2V =) | OFARL—2 3 v, f7ho7-bDTY,

5 Read O~ > K

T7V 5 —>a»il. DSMRead 7Y FREALTVWAHE, LI L — S OFFREIBHEII A, TOH
B AZYT LT ANET=Z 2T VTREL, BYLAN Y =5 ¥ ZEFIZ Read I7 ¥ FOANELED
AULEFHNET, L L, LTOEERAUICHES T, Read Iv Y FEEETAE, TIV-S0FEF B
LU, ETBEErBr €5 HEFWET T,

T r—>a v OEERA

%3 %DASTE DSNOEBL&IZY » TVvRITY,
(1) ¥ 7NV Read DIFE
R XXX

—_—

D

1 $G(%DASTE)="R" D READ"%DASTER(XXX) Q ;T3 L — XA TS
R XXX

1 $G(%DASTE)="L" D LEARN~%DASTELXXX) ;¥ B2 AT 5




DASL_DEMO.DAT

WRITE "x 3 L — ¥ £f7B§ 4 73 3 ¥ =",""$G(%),"",!
DO INITA%DASTER($G(%)) ;T 3 L — ¥ #1#{Ln

DASLFAF - =340 -x3L—% ¥FAX7YTF 4/6/9516:39:29 4K

?
FERD CPU R (#)

; ¥ERM 16:39:30.27 ;0 ;0
DO ~%DAS
#COMMENT ;
#ACTION /
#SCRIPT #
#LINE 39 fTHS -2
#LINE 40
ODEMO ) ; ;2.8 ;33
#LABEL ODEMO_1
#SCREEN ODEMO
1 2 ;4.9 ;1.06
#LABEL ADBOOK_1
#SCREEN ADBOOK
bl ;NAME ;6.6 ;1.13
/KEY NEXT i ;8.8 ;1.61
/KEY NEXT : ;11.9 ;1.88
/KEY PREV i ;12.9 ;2.13
/KEY DOWN H ;13.5 ;2.15
/KEY DOWN s ;13.8 ;2.18
/KEY DOWN 3 ;13.9 ;2.19
/KEY DOWN z ;14.1 ;2.21
/KEY DOWN 5 ;14.6 ;2.22
/KEY UP : ;15.1 ;2.24
1 ;EDQ ;17.6 ;2.33
;EDNAME ;18.3 ;2.36
;Z1P ;18.7 2.5
#LINE 60
;STREET ;19.3 ;2.54
ZFAVENSF ;CITY ;31.3 2.9
;STATE ;32.3 ;2.74
;BTHDAY ;32.7 ;2.78
;PHHOME ;33.3 ;2.83
06-222-1111 ;PHWORK ;40.7 29
;PHOTH1 ;41.4 ;2.94
1 ;SEQ ;44.3 ;2.99
;NAME ;45.2 ;3.03
#LABEL ODEMO_2
#SCREEN ODEMO .
2 ; ;46.5 ;3.12
#LABEL MEET_1
#SCREEN MEET
/KEY NEXT ;EQ ;49 ;3.68
/KEY PREV H ;50 ;3.8
1 § ;51.5 ;3.91
/KEY DOWN ;MDATE ;52.2 ;3.96
/KEY DOWN E ;52.4 4
#LINE 80
/KEY DOWN K ;52.5 ;4.03
/KEY DOWN H ;52.7 ;4.07
/KEY DOWN H ;52.8 ;4.09
/KEY UP ; ;53.2 ;4.11
/KEY UP H ;53.6 ;4.14
/KEY F10 s ;54.3 ;4.15
0 ;SEQ ;56.4 ;4.19
#LABEL ODEMO_3
#SCREEN ODEMO
1 ; ;57.8 ;4.3
#LABEL ADBOOK_2
BRI A v b T
FTEF O AR (B)

Thinking time FXEDBEHEL 2 5.
DASL R V) — 74—V F&EATEDBFHEZH)

DO EXIT~%DASTER ;T 3 L — ¥ RTa®@
HALT

$! ERT  16:40:49.54 HARKME=793%# CPURME=6.11%

$!%DTE-END

B2 #2797t - 77408
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@2) TA7—THiEDY Read DA

R YYY S TERM=$ZB#256 FUNC=$ZB¥¥256

—
D

1 $G(%DASTE)="R" D READ*%DASTER(.YYY,.TERM, FUNC) Q
R YYY S TERM=$ZB#256, FUNC=$ZB¥¥256

1 $G(%DASTE)="L" D LEARN~%DASTEL(YYY,TERM,FUNC)
B) A4 L7 Y MANBIEED Y D Read DHE

R RES#WIDTH:TIMOUT I S T=$ZB#256,F=$ZB¥¥256
E ST=27F=41;#) ¥4 477 b F10(Exit)¥ — & A%FHEV

—_—

D

I $G(%DASTE)="R" D READ"%DASTER(RES, T,.F) Q
R RES#WIDTH:-TIMOUT I S T=$ZB#256,F=8Z2B¥¥256
.E ST=27F=41

I $G(%DASTE)="L" D LEARN~%DASTELRES,T,F)

HIFRFIH:

1) O—# VMK %DASTE 2 BEREAT 5, 77U 7 — 3 Y TREHES. KillNew ShizwIl,
2) 13CF Read® *X)ix 4K — F Shizv,

6 HBbHHIC

DY —)it. DSM TIESHTVwEF, MUMPS)?S, 3 =3 ¥a—% ETEHWTWREHN, M B
TSSOS Tho=HE., bL b EXFHMANESTHLENL, A7 Y—YIF4 5RO, TXTORE
FEY-NVIEMHBEE o TV, ALY —LVHAMCERIEREZ VI LR MI—FDONT=T v 7
FELTREVI LT, ZIXMOUVEODKELRBNTT, ARIEY-—VELTOMES ) —ERET
VENEHLEBVET,

3L HR

(1] A3k, KEEZE M & TP =% — DH A DA S, Mumps, Vol 19, 1994
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Internet technology and DSM/WWW connection tool

ns {LF. 21U AR
Reiko Jozaki, Shizuteru Sugiyama

BERTFTAZINA27 A4y TAY () BEHAE-HEVRATLH
Digital Equipment Corporation Japan Systems Integration

7530 KFkhdkXh2ZzE2TH2%HF 25 =FA KN
TEL(06)222-9211 FAX(06)222-9408

We have developed a WWW/DSM interconnecting tool which generates a type of DSM CGI appli-
cations efficiently instead of writing a lot of HTML and M codes. This tool is a sort of 4GL tool for
HTML M applications and also makes use of an ubiquitous WWW browser as its development en-
vironment. This means that the tool itself is a M GUI application using WWW browser as a prac-
tical and efficient alternative of M GUI approaches. Based on our experiences of the tool devel-
opment, we found that M would become a suitable and effective language for WWW connection,
mainly due to WWW's openness and simplicity, and M's powerful text processing and dynamic in-
terpreter feature.

LI

A% =3y b HEHOFRT, MIZED L) LAUBHITHY., LX) LEE*R - LBL2D %,
DSM7 7Y —2ar#WWWEEEERETLIIBY - VERBLAERZALTEET S,

i, MOIFFIEEDIZHTML L 0BT, 1 V5 TYVISERBTHLELEEDET,
BRTA7 IV r—2avOEHELZEDLEREE LA LIIDVWTRRS,

5. ERY-VAEEWWWI SO TEMESEHZ LT, EROMOGU IILFETH 5
MWAPIM Windowing API), Visual M % ® Visual Basic ') ¥ 7 ¥V — VICHCE3IFBEDOGU 1 {LF
BLLT. WWWHARIATEDZ I LRI L. COREIR, 2547 MIOFI#HI DR, Fi-
MEDOBEFELIBECE LA THL I L2 bh ol

12>8—%y b EM

A=y bCHASIRTWAHGTY, BBIPICATTIHITHE,. H1DEH Tk D,

A% =%y POEHOIXEEIZ, —ETWIHILF—T U LEHMTHLEVZD, A V5 —Fv b
DERO—RHIT. RVF—RTF7v b 7+r—AIKFELEZVWF— T HICHBEVE D,

FORTHHICWWWRIFELZEDIZBED TS, 27547 MNAEEYARZESYT., 7
Sy b 74 —bERIRVA TR, ROIFAT VL - F=—NRT Y= aviii@edro
185 THY. HLOWGUIRT A r—2a b LTS ERL—BOBHTH A,

—F. ZOHOFT, MEDBLEROBRADO—HIZMELT, CCIPSPIENLIDEFoTW
BIZFERV, @21k, WWWEMOEES*RT .

WWWEZDRBMDAZ ) T FERBCEREINL LA [HELZSERSR] . [HHTFAF
WMEEeH] . [T FLDAYTF7AE] 3, MPb-oL b BELTHLIATHE, WWWE
FAT B LETCMPBEA VT =3y M EROPTC—oDKELMEBERZED. MORF—F X7 v IR
PBEIEDNTELOTREZVE, LTI 2oL TRERLLZVOTREVALELTVS,

R e .
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tXay74

TCL JavaScript!
PERL VB Script
HTML

Ethernet
FDDI

JEHE B

LAN/WAN
Multimedia Data

B1 4¥%—%y MBEREM (—8)

(-
=
S o — —
—C— =
— [/ s ] e
—— REHE X 1~
REEXHADAE
HTML 7 # — & Qb7ar—val~
v—-—Fv (ME:E)

: 4 S
HT TP # — s DB®ENV - F ¥
cCGI DCL (ME:#E)

B2 WWWEMo#sl

MEREIRA VY TYSSEETHY., BRICEHENVBEASYERICRE L) 27— 7L
T TN —2a vVEFBRIAFIv ZIEMEBEDI - FR2ERTAZ LIZL T, ThHDE
B LEKRICHIGTELSHTML Y F UV ARMB IO S A2 B EHNTEL, I, 1B
DAV TRIEECI L — Y a FVBEF— I R— A ZRETIHESICREBRORBLFETHY .

MOTZLXTE) 54 2ENLIHETHLLEER S,
Iz, MEFFAIMNVEY Y IFHFFRELTVERD, HTMLO LX) Z5F A PR—20D 70O}
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INDFVDEZDOTERTH D,

ZDEHIT. WWWOHREMoBH I, BELLTVWLOTHY), BATAZLictoTEbLC
MOBHIETIDTH LI AibhroTEI, LPL. MOWWWH N7 7Y 5 —3 5 v 2K
T25E6. BE. 77V r—3avBBICHTML., TIIWVERE, MIV—F (*ﬁiﬁ%ﬁﬁ}‘ HTMLH
HEF) EEFREFIER L R ER 6% v,

FITHAE, MDA ¥ 5 7Y 5 O late-binding HH EIEH L T, MOWWWH — 77y 7 —<
3 VOBRRETIENCXET 2700V - VERELIZ, 2OV —VIZ—HEOMTHOHTML ER 4
GLTHY, F=% /74~ rERECGUIN—ADFIRL =2 a v TFH)T Ltk )y, HTML &
MOa— FZERT 5, LTICZORBY — VORBRBREEZR T,

WWWA— X DBIRTIEY — I

CORRFEY -V (BN  WebMan) 2. HTMLOADN7+4+—24%, CGIL X LTH»
FIAT5 A%, TV ERR T4+ —LAERTDEIERTALDTH S, /-, MRXEE@EICD
WWW7 S92 EHLTBY, WWW2EE-AM GUITF V- arTddbs,

BARBEERILTOEY TH 5,

e 0OS:0penVMS AXP V1. 5
@ehttp¥#—/S:CERN http server (V3. 0 pre6)
@e=iE:M(DSM V6. 2C for OpenVMS AXP)

e DCL (OpenVMS V1. 5)

E3ik. WebMa nDBMENOBEERTH %,
7+ —LiEHR
ra— v

P Ty
il | R HTML 7 +—A
~\\‘DSM

7 4 A%ﬁiﬁ ~\ W—F
e I —

— T -
0o o

B3 We bMa n#tER

We bMa n DEBEBREIX, LTotBYTH2,

1. HTML 2E@R¥ 27 + — A B
TA—ALEICBLEE (FFAMKv I A, 5TYFKY Y, SELECTY A %) 2, 74+—21D
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ERPOMCERT 5, M4 cEREE (FihA) SERSNTHEORZ R, B
HTML 2.0 \CHEL, YA MHORRT LI EHTRT, EEEORERT 74V Ma. e 5
F=Fix—a, ZITOER LR, BEXRTLCHERTHI CIBET 2. I/, fiiho 7 + — 4
7T A MRRT BB EEEFEO,

2. TA—LEE, TIEHZEDILINAN
[avnNAn] 2EFT2L, BELET7A—L2FRTHEDSMU—F v BIU, {7 +—4
FHRTTHHIML D774 VEERT 2. £, [F—IR—ARBEN—F L 24KT 2] 4
TavidiIlarv I NEFTIE, TA—ADLOREEEEZD LT —FN—I~T 7L R
THEV—FRERT S,

3. MBHLZBRBEN-—F EHERK
ER L7+ — A 0BELE4EDIIIC, HEDRI AP E/EE—E. HEHB® AND/OR % {£5%
T2E, FAFIv 7 REREZER L THREZIT). WANLZ T R—2BRENV—F v %32
#y 2,

4. V—FONUTHL
ANT7 +—adb, BHEDODSMV—F Y E2RTHTIEHTED, 74 —AhbOANZT—
ANVEBELTU—F VIEL, ICEELZ 74 — A NKRTEA V5 72— A% ARL T
%o

5. DASL 7— ¥ EHDFIH
F— ¥ % — A DIKFEICIZ DASL(SM Application Software Library) 7 — ¥ E&E*HHT 5
DT, BHFDODASL T — Y EXZ2FEHLTTF—YIIT7 2 AT 5T LI TESL, T/-. WebMan
THF— Y EEEmMETIRM L. DASLA R TCOHL TV EBE LTI LI TE 5,

EbWIC

b, 4% —%vy OB MoBHE. DSMOWWWES Y — VOBEEICOWTRR/, W
WWH —NZHEELTEFNEZFEL LTV DR, a7y MBS or7S56580) X VT
FUR (FIZHLL) . i, T2 ARSYE., BIEROMHT (BIHWwRT ) PMFICEETH
o MIZFNICENRT WS, E5I2, JavaLtRABIZZSAT Y MITEHETAMAZ Y T b
EEDII LD TENITIEBTHS ),
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1

HAZE DSM V6.4 & Visual M DO#E4

ik HBE
Hiroshi Sato

1 EUBIC

H4<3E DSM for OpenVMS ¥ — T 3 ¥ 64 MR INF L7, /¥~ 364 XY, InterSystems HAHR
L7: Visual M #622°DSM THFIATEEE 2 Y £ ¥, VisualM. BIXUN—T 3 ¥ 64 2 TEIMS W= Hitge
KOWTHALI T,

2 DSM /N\—< 3 > 6.4 DX HikEE

® VisualM H—/¥—#EEOY K-}
e TCP/AP I2X % DDP O#F— b
® OpenVMS V7.0 O¥#F—
e FyylaAE)— 2GB B 4GB kiF
@ AEY—-FYRNV-ITARY
® ANATUY -T7AN- VAT A
®  SCSICluster ¥#—
e DSM £ A=Y DAY —HAROHIRS LU/T +—< ¥ XML
o O—HVEBDORKARIIR(G12->2040 byte)

® Alpha YAFAICBAEHENHEMLE 05 Hidb 31 H)

1 BRFATZINAZ Ay T A (B) Digtal Equipment Corporation Japan
BHEHARE—HETAT L Network and Systems Integration Services
7530 KRHdtEFzE2TH2#H 25 Nichimen Building, 2-2-2, Nakanoshima, Kita-ku,
=FAVEN Osaka 530, Japan

TEL(06)222-9211 FAX(06)222-9408 TEL(06)222-9211 FAX(06)222-9408
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3 VisualM OHIE

Visual M . Windows PC T Visual Basic £ #lAEDHET, DSM IZ7 2t AT 577 ) r—>a v %8 3
BIERT 5200V (I FLVy2T) T :

VisualM ZFJH L. Windows PC # 5% —/3— D DSM 013k A L ike (SEBEE. 77—V R—A 7
7 AMEE. V- FUEE. o< FET, BEETS) LT X TETT,

77V r—ayORRBICELTiE, Visual M & Visual Basic ¥ #lA4bETHEALT T,

Visual Basic DHAY A2 b — (VBX)E& L THENERSATBY., BHAZFEX2ZLIC (FOx5 4
IEERRET S5 T) DSM 27 7 L ATRETT,

Visual M V5T EI2E Y, H— 35— L% 5 DSM MEFOXFFIMBOER S, 7— 5 X— 20O EH
. FZERHFEDE & & Visual Basic A2t 25 D 2 ERREHEH OO EEZEbEFE27FA T2+ /¥
—N—RIOT ) r—ar v RARTCEE T,

4 VisualM 77U 45— g RBAEOEQ

1. Visual Basic I TT7 7N 5= a VIIUBERBETA—LDVAT I/ A VT 72— ARFRLTY
$e

2. Visual M OBREZFIAT A0, 1 TERLZ74+—4EICVisuall M AA¥ 42> bO— VR EE
’;‘60

3. VisualM B AY A3 O—LVOETO)NT 4 OMPEE 7055 4 ¥ — P EICTERET %,

4. Visual Basic DA XY FLEO T v 7 2R T 5, TOA4 XY MAEPIC Visual M OB REXFIFA L7124
T, VisualM AR ¥ A3 FO— VEEYICHET 58812 Visual Basic D 70753 Y7 %f7), (Ov—F
VEDBEFE ANNT A=Yy OREEFFIHELFES)

5. 4DAXRY MAEBOY Y 7z Visual MIZX 5 DSM V—F > DEFTHHHEE. FOV—F D70

TI3IVTET ).

COEFEE, = =20 F 4 ¥ LTIT) ». Visual M {§/8 D M/DeskTop L7 14 ¥ —%FHL TITH »

DELLTHHE,

6. 5 TETLAN—F  BESEIEZETH. 4. O/ XY MBI 20X ET A0y 2% 70r 5
I VY, (Visual M W—F » /BIEIF U L LB D38 n)

T AL 6DEEEARY MREEIZERYET,
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5 VisualM OS#DTS >
1. 32 bit OCX ¥ E—}

VisualM ZAFA3Y bO—)b*32bit OCX ICTHEEZNLZ LIZL Y, Visual Basic Ps o oCcx 3t
It — )V (Delphi,PowerBuilder %) 7% b i |2 F B ]

Windows95,WindowsNT 73§57 (WIN32)F B 7
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