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Kanji MUMPS -- Resolved and Unresolved Issues

C) Donald A. Smith and Ichiro Wakai, M.D.

MUMPS System Laboratory, Nagoya

The MUMPS computer language cannot survive as a viable
alternative in the Japanesé computer market unless it supports Kanji
data processing in a standardized way. In this paper we shall review
an approach that, we think, is powerful but simple. We shall then,

more importantly, point out those areas where work remains to be done.

As a preliminary remark, 1let us consider that some people might
argue that even if MUMPS standardizes support for two-byte JIS
characters, still Arabic, Korean Hangul and other alphabets would be
left wunsupported. These perfectionists might even go so far as
to suggest a three byte character code to enable encoding of any
possible earthly alphabet -- but then what about alphabets for ©beings
from other galaxies? In this paper we shall assume rather
nationalistically that the JIS codes are adequate for use in Japan.
The MUMPS community cannot by itself revolutionize the conventions of
the computer industry, and nor can the computer industry please
everyone,

We have already explained our ideas for Kanji MUMPS in a proposal
(presently a Type B MUMPS release) before the MDC 1last June in
Philadelphia. Please see that proposal for more details. Clearly,
MUMPS should support Kanji and other two-byte <characters as data
values of local and global variables. (From here on, we use the term
"Kanji" to include all two-byte characters, unless the context implies
otherwise.) This much said, the questions arises "What is the maximum
length of a Kanji string?" The current MUMPS standard specifies 255 as
the answer for ASCII strings, but 255 Kanji characters would require
at least 510 physical bytes, more if shift-in and shift-out are
necessary. We think that most people would agree that "255" should
mean 255 physical bytes for the following reasons: (1) The number 255
was chosen because of the almost exclusive use of binary computers in
which an 8 bit byte can express values from 0 to 255; hence strings
can easily be represented by 1 length byte and up to 255 physical
bytes. To require 255 logical Kanji characters and thus over 255
physical bytes per string would unduly complicate the 1implementors'
task. (2) While we have know of no quantiative measurements here, it
is «clear that the information carrying capacity of the average Kanji
string is higher than that of ASCII strings; for example, single Kanji
or jukugo would require many syllables in ASCII. Hence, the limitation
to 255 physical bytes (or 127 Kanji characters) is not overly
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restrictive.

Kanji should also clearly be allowed in local and global variable
names and subscripts, as well as in routine labels. This requirement
is easily met by implementors, too. As for Kanji routine names, they
too should be supported within the constraints of the operating system
environment. (CP/M and MS/DOS, for example, do not allow Kanji routine
names.)

It is also clear that the standard MUMPS functions $EXTRACT, etc.
should treat Kanji strings in such a way that single Kanji are counted
as single characters despite their physical representation as two
bytes. The individual bytes comprising a Kanji are not "seen" by
$FIND or $PIECE, for example. $EXTRACT and $LENGTH count characters
LOGICALLY not PHYSICALLY. Please see the above mentioned Type B
proposal for examples. Similarly, the READ command option "READ X#10"
should read 10 logical characters by default.

$CHAR and $ASCII need a 1little more special treatment.
Specifically, they should be based on the JIS codes expressed, of
course, in decimal. Hex-to-decimal and decimal-to-hex conversion
functions (like $ZHTD, and $ZDTH) are useful. Pattern match is a
simple matter of deciding upon pattern codes to categorize subsets of
two-byte <characters. These pattern codes themselves should be drawn
from the set of two-byte characters. There are no difficult
philosophical issues here, just the need for a committee's decision.

One more point is that there may be times when one wishes to
disable the default Kanji processing for functions. At those times,
one wants to examine the ph}sical representation of strings. For
example, one may be handling binary data, or one may wish to know the
physical 1length of a string because of storage or file transfer
considerations. For those occasions, a special variable can switch the
MUMPS interpreter between modes: logical counting mode vs. physical

counting mode.

Let wus turn now to the more interesting and divisive wunresolved
issues pertaining to Kanji MUMPS.

1. JIS, shift-JIS and other representational issues.(Affects
$NEXT/$ORDER sorting sequence, READ #X.) Microcomputers have adopted
the shift-JIS two-byte encoding method as a de facto standard. But the
MUMPS 1language is still most used on minicomputers, which employ the
unshifted JIS encoding method (with shift-in and shift-out bytes
sandwiching Kanji strings). Can the MDC decide on one or the other of
these methods for internal coding, or can this point be left to the
discretion of the implementors? In the latter case, the MDC could
still require that $CHAR, $ASCII and transfer between MUMPS machines
conform to one standard.

Furthermore, some implementors may want to represent all
characters as two bytes internally, in which case ASCII characters
would have perhaps a 0 as the first byte. Though inefficent in terms
of memory, this method does simplify some of the internal processing.

Bf=vFRa—F—xsrnr—7
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More realisitically, some implementors might want to do away with the
one byte katakana so that a byte with the sign bit on would combine
with the following byte to form a single two-byte character.

The question of internal representation has implications for the
sorting sequence of $NEXT and $ORDER (and the follows operator "1"),
Depending on the internal code chosen, various sorting sequences are
easier or harder to implement. For example, in the shift-JIS method of
encoding, it 1is easy to order the characters according to the JIS
codes, since shift-JIS and JIS preserve a one-to-one ordering.
However, the annoying fact is that with shift-JIS, the one byte
katakana sort in between one group of two byte characters and another
group of two-byte characters. Is this situation acceptable?

Lastly, we ask in passing what READ *X should return when a Kanji
character is inputted? Should it read one physical character dependent
on the first byte of the physical representation, or should it wait
for the second (or third and fourth) bytes and return the JIS code the
way $ASCII would? 1If we chose to allow varying, internal encoding
methods, then the former option (where READ *X depends on the first
byte of the internal representation) would yield different results on
different implementations..

The MDC cannot make decisions in a vacuum: it must consider ease
of implementation in its standards. Otherwise, the langauge would
become too difficult to implement, as well as inefficent and slow.

2. Screen output formatting: "How long is 1long?" As computer
output devices become more sophisticated, problems of managing the
output format increase. Years ago, when MUMPS was developed, the
standard input/output device was a keyboard with attached printer.
Nowadays bit-mapped displays with varying font sizes and orientations
are becoming increasingly prevalent. Output characters are no longer
all of a single size. Now there is han-kaku, zen-kaku, quarter size,
double size. Indeed, on machines like the Apple McIntosh, character
generation 1is done on the fly by the software. There is no telling
what width, height and orientation the character will be!

Clearly, $X and $Y as currently defined are impotent to handle
such an environment. Even now, cursor positioning via escape sequence
makes $X and $Y often invalid as representing the current cursor
position on most MUMPS implementations.

Consider too that MUMPS strings will have at 1least three
different lengths associated with them: the physical 1length as a
sequence of bytes in memory; the logical length as the number of
characters in some natur-al language alphabet; and the output length as
a measure of how ﬁide the character appears on the output dévice.
Probably the third form of length will need a new funcion such as
$WIDTH, while the first two can be handled with a mode flag as
mentioned above.

Notice that these problems are not limited to Japanese 1language

MUMPS. American and European MUMPS users will have the same problems.
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3. Are 1 and 2 byte spaces equal? The JIS code (2121) represents
the two byte space. The code 160 represents the one byte space, while
the code 32 represents the standard ASCII space. Are these three
equal? The MUMPS standard could provide that on input they be

translated to one common code. For example:

>S X=$C(160) W $A(X)

32
S X=$C($ZHTD(2121)) F I=1:1:$L(X) W $A(X,I)," "
32 32

Alternatively, the ¢two byte space could be converted to one ASCII
space rather than two ASCII spaces.

4, Kanji input methods. It is here that the most problems arise
in standardization. 1Input by JIS code, by romanji-to-kana and then to
KANJI conversion, by word processing-like Jjukugo converters, by
tablet, even by voice -- all these and more are feasible. The most
common method uses a (romanji-to-) kana-to-Kanji converter called by
pressing certain control keys on the keyboard. Typically, this method
allows entry of one Kanji at a time, in which additional keystrokes
select from among the choices provided. Compared to the memorization
(or time) needed for entry via tablet or code, this method is a big
improvement. But for those accustomed to "intelligent" Japanese word
processors which permit input of jukugo or longer phrases via simple
syntax analysis, even this method is cumbersome.

Of course, a MUMPS global is an 1ideal place for storing kanji
readings (indexed by sound) and jukugo. Indeed, even on a
microcomputer, we have been able to store and process a 15000 entry
jukugo file with acceptable response time. The main problem compared
to a word processor is the constant necessity to press control keys to
switch between 1 and two byte mode.

The suggestion has even been made that the READ command could
have parameters specifying what type of read should be performed:
regular ASCII, kanji-henkan, jukugo look-up, etc. Of course, normally,
the wuser would want to decide how to input. Only if MUMPS itself
handled Kanji interface would this method be useful. In that case the
MUMPS program would have to switch modes based on user choice.

To wus it seems premature to burden MUMPS with the task of
providing these features. Far better to let the operating system
handle the numerous problems involved. The MUMPS Standard would
otherwise be several hundred pages 1long. Further, it 1is more
reasonable to have a division of labor in this regard, so that the
problems of input can be handled efficiently by a separate module of
the operating environment. Too, any decisions in this regard are
premature in face of the rapid rate of technological change. Were
MUMPS to settle upon one method now, it would fossilize itself into

Iron Age technology favored by one tribe of implementor,
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140060 Es&lﬁﬂk‘#m’!ﬁﬁﬁgﬂﬂ gg: R W
JEBPIRA R
7788: zmm 7997: S @ ¥ — b TISHAIRM LR RAE - TR
73/140060/73566/# /058 ///1//1/40/G1519G/8143/////R81SBR/OU/HH/
140060 : EEEXHAPRBREIRMEE 40: HA
Y vtk 5 —
81:BHMN e8:%0ik
1519:F  8143:I38 (BHE)
73/140060/73599/4 //1/45////40/GG//////RR//2/MN77877790M/
140060 : B REH AFRBABIREIE 40 : WM

RS —
7797:FARIELENOS 7790: @RKRE

73/140060/73623/# / 00 /2/////40/GG//////RR//1/M74777788H/

140060 : B ZEHAFRBRBREL 40: n..m

PERE 5 —

FERMFEL 2 5 — i

7477 OMIERTHENO S 7788: HiER

73/140060/73796/# /071 /////1/40/613780/8903/889/01///Rssa/m/1/r12509n/
140060 BEEEHASRERERREE 40: A

KissRiyx 5 —

1878: %0 — FIL 8903 : HlUhAM

K10 F—42F 5292 FOH

AA=v7Aa2—F—RTN—7



“BOKD
(1048)== 4 27" 5 R < BB
(1048, 1)=52/ 17
(1048,2)=4
(1049)={bD A ¥ 1 ~- 4 -R Y
(1049, 1)=58/ 17 -
(1049, 2)=4
(1370)=~<x-Y = » 3R
(1370, 1)=470/ 33
(1370, 2)=5
(1409)=08
(1408, 1)=1/ 1
(1409, 2)=1
(1599)={bDif{L &
(1599, =21/ 1
(1539, 2)=1
(8073)=jRE L RIE
(8073, D=7/ 4
(8073,2)=2
(8523) =/NIEIE
(8523, 1)=43/ 5
(8523,2)=2
(8723)=H s
(8723, 1)=71/ 7
(8723,2)=2

11 REWEs o0 -

%'—/ = F‘iﬁgj_ Fo
HMOE%2Z0RELET 3,
ET 3,

~BOKEN
(8212801082770)=82/128010/82770/##/076
(8210101082001)=82/101010/82001/##/060
(8210101082002)=82/101010/82002/##/
(8210101082003)=82/101010/82003/##/082
(8210101082005)=82/101010/82005/##/003
(8210101082006)=82/101010/82006/##/
(8210101082007)=82/101010/82007/##/047
(8210101082008)=82/101010/82008/##/063
(8210101082009)=82/101010/82009/##/044

g2/ —rF2 1] & 2] o=@ H,
[2] @3- FOES (BRLEE, BEHEBES )2 Z0RE

07

05

e Ly —r

~BGTBHC
(1048)=
(1048,8262803000824)=
(1129)=
(1129,8210701082085)=
(1129,8210701082152)=
(1139)=
(1139,8211404003007)=
(1139,8212302007961)=
(1138,8251203082059)=
(1160)=
(1160,8210102007158)=
(1160,8211306006790)=
(1160.,8213601002324)=
(1173)=
(1173.8210101082069)=
(1173,8210101082084)=
(1173.8210101082115)=

12a JRE A4 N—F 9 FZa—u

1) ANESRL

///1//1/28/G1629G/8033/579706/02///RR/07//MM/
///1///01/GG//////RR//1/M5697M/
///2///01/GG//////RR//2/M28295709M/
///1//71/01/G1419G/8082/000/00///RR//1/M49291/
///1///01/GG//////RR//1/M038SM/
///1///01/GG//////RR//1/MTATTH/
///2///01/GG//////RR//1/M4309M/
///1//2/01/G15191629G/81438082/////RR///HH/
///1///01/GG//////RR//1/M4308M/

12b A 4 5 m -

GET
MAINTENANCE GLOBAL ?
MAINTENANCE
KEY ? (END="." / NEXT="" /
BZ2/1010i0/6Z001/##/036

OLD ->4259
82/1010i0/B2001/##/036

NEW —->4Z66
82/101010/8BZ001/##/036

—————— RETRY 7 (Y/NO=CR) ->

- KEY ? (END="." /
BZ2/i0i010/BZ00Z/##/056
OLD ->19iS
8Z2/10i010/BZC0Z/##/056
NEW —->1519191

B6Z/10i1010/BZ002/##/056
M/

JOURNAL GLOBAL (“TEMP)
BACK="-
777177/01/GG/77717771/M4258M/

NEAT="" / BACK="-
///1//1/01/G1919G/9433/000/00///ROOR/00//MM/

.
’

BOKEN

(XKKRK) g
IRU ? ¢ Y/N } =N
/ START="-i" / UPPER NODE=@) = -1

/7/37/7/01/GG/ /77777771 /M8258M/

AnAn

///1///01/GG/ /7777771 /MEZBBM/

/ START="-1" /

UPPER NODE=8) =

ARAA

///71//71/01/Gi9181815G/9433/000/00///ROOR/00/

13 7o —NUEHFHLF4 2 —

D T T

//71//1/01/Gi918G/8433/000/00///ROOR/00//MM/




. 37 AASBLKIIZHE

F-4F 2y /BRI CEHEROAFFLCIOBONIR2EEICR S &
AFCE27F 29 VEXEOBESBEIZN(N14) . HREBFRO I P2 -4 0B
B4, XRE~0OREHREsEHoNTH O, RONTEHNTUAE L nE i
B, SIRBROANT —20F v 71E¥R, Btz 5 -OFTERL I T L, K
EERG (ZOMOMERSE ) SORCRBEMET S LICED , L HiEML , K&
BOFBWF - 4T3 ¢ RULIFETHI, INBFMINTRBMPBETH b B
HorDslEETH, RH-T, F 2y 7KHAORMPRIT -4 EERLEI S Db,
ZOEDOYHREH 30

w2

R4 AFcLaF=vo i | BRY | RE | @Rtk IR (%)
B ATELA 1508/ 15AH 10AH | 4AB | SAEB 3AH
BAELE 60B/H  TAH 10AE | 1IAB | 0.5AH IAH

K14 HEXZFZLiCIBEENDR
88 & T

kLA AOBIEARET - 40Ny FANOBE, F-4F v JCFMED
EErEsITCCHLhORHEETS, 77 - FRAEF -2 OBITFTOHAICY,
Bz o r -V 7 TCHRICHKREY, F-4F 297 ZOBERCRDPY
hOBEBINPE, CORRIRT -2 BELRIBFEIT, L7 -2 LZOBK
LEEESLOIOBEFECTFRE 2, EREORBFCI . KR - A -3 82—
2 - B b Db 3 Material, Man, Machine , Management OE-SYH D7 T a—
FhHoE2, 40, ALSEkickh, C0O3 bOBRIMbH HBREMICEELI,

z £ X ®

1) BHIEX, BS#NM  EAREHRBRERFHEOE 5 L ORKR. RELE
BR1, kE, ppl64-169, 1983,

2) ANBEE . AN-—-T ., BHHRN  AXRBHREREIRERRKR 27 07 %

| oEpIORE. BTIEAEAY oA -FXI 4 - TKE, 1980,

3) Kimura, S., Baba, K. e-t al : Frequency Tabulation of Pathological
Findings of more than 23000 Autopsy Cases of Annual Collection through
Japan, Procceding of the 1979 MUMPS Users Group Meeting. 126-133,1979.

4) BHEHN, EEEA, FHEE . AFARBHUREBBOBRF~OFEROIYIT,
BEEGHR BESA -FFEN7 7o - F. ERER ., BE. ppl71-188,1984,

 BER~vIra—y—xsn—7
. — 88—



g

19845 F H1IE BEIYTRA—H—Iu)—T78dks
[ ZRFLTHFA421] @

MRABET -~ 2BBY 274 (CUIPDS) KSUARANF— 40 ®E
O AXBEF - LHEE . Bgp—

FTREAFEFONBRRERTHSD
FRHZM/1-8-1

BET-SERWTDLDER, BRT -2, AET -2 0BRBERNBTES LS,
RRGRHDOYITLARBERENE., TO—DELT, YRFAKKBRNF -4 &R0
BRAOBENVDETH D, AMETR, RAOMRLL “MEMBEF -2 BE 25 A
(CUIPDS)” OBEDOHT, KRATFT-20NBLBIBZBAC OV THET S,
BRIT-407-2BER, SRTMBEEEXZVDEAHD, DBCELTHRBON
BERELVNELTS,

§1. BUHK
ﬁﬁﬁﬁ&ﬁEﬁWT‘Eﬂﬁﬁﬁ%ﬁ?—90#%@?*@&?&?Mkb‘w<3
NOERBARUVERBAELS W IERRHARF AT LOBBHABESIATHS, F
RAFRECSVTOERT—20RE, RHTZEAMNLEL, BEBUCT—2EBEFS .
EA%?—?EH?Z?A‘?%hBﬂ%ﬁﬂ%F—ﬁEEDZfA(FCUIPDS

(Chiba University [ ntegrated Patient Data System ) | ) ZREHARL., 8
2HEOKELD, BADTH S,

AYATLATR, BT -4, EMT-20BRBCNGBT OO, F— 28 HBE
ELTF—42RE (RR) BEOKL®® “Data Dictionary ” PEMBREETO L8O
‘BRLV-FURRBEERACARRCGELERELRBL TVE, (ChSOBBEK
BLTREFOMUGARHERLZERLTRELL, ) ABETR, HRABET -4
BHYIATADWK OO OWES LUTBRO D5, HIKBRINFT—4% (time-dependent d
ata ) OMOBRVKHETZIDBOKODVTHRET S,

BH. XAYATABMUMPSER TIRTEAMLTNS,

§2. T—42BABKOVT

AKY2ATALATR, BRAAT -2 ZMORIBAKRIRTBE (“EW”, “BE",
“BHRE” ) D774 VEBR, TOMOBAR 2R TRE (“EWM”, “HEB” ) ££2a
DCLRLEk, - HF-RIELTI7AVBUTHRERTVBEELETI3DI THIAR., A—
PANER2RAT -2 LB3RAT—SHRFLL TP A LEROBICLELEE D, BR
ATF—2LE0HD (2KRR) T2 2RI 20K, ARZOBCERSDES “#”
EMIBEC UL, (FRXIE, “#GO0T” ) RANLET - 4BBERROLICES,
KEU.8B—/—-F(DCOD) BRA1-¥F-HRUBETHL. B-/-F(FILE) R
774 NVETHD. (TREPDRBIZO-—NRLVEBTHD, )

2Rn#E: TREPD (DCOD, FILE, “SsH&28”, “HEHEE"” ) =data
SREME: TREPD(DCOD, FILE, “#RE8", “HASS"

, “BARNES" ) =data
B Ddatalkc BBL T, "5 [categorical type, numerical type, date type , i
teral type, code type (1 CDa—-F, ICDOFHI—F, SNOP—-F) ] OR
BEMMUTHRET —20BRBCHBLTIVS, SRTMED “BRAAEE” CHLT
ORBROBEANSKROIBRD LA T2 RBLTW D,
ORBBKEDL2A7 (YYMMDDER M. 84%11H238=>841123)
OHHMEKFEDL 47 (HHH : MMEBR . 14B158=>14:15,
MMM : SSERX-R. 175#30H=>175:30)

@F DMt (sequential no.BxX)

BA=vF2ra—yw_ 21—




th,. AVATFLACRP=-2&—BKEREBEL, 77 A VEUEEBENCTA-BiIc=
F-HBRULEKT-2R&E20O: Y AFLPCHATEDEIF -4 ORrB et
$<. C®Data Dictionary Kk, 70 —NRLVBHETV, YO -NALOFRE T 0 =
AhB, BY 74 Yy I2RB, VA-FORDTAAIUIR-2ETF-4a-FREMU
MPSORRBREREZDFIZIKAAL, YATLRBRINERRLTET—42a-FEEH YT
BF—20BRANNELRB TS, skcDictionary KRBINDINIA-2BF-420
4 47 (categorical . numerical , elc ) RUZATHKABLBHALLRLTH =,
BRARMTFT—424K20VTR., “BRIBE" 04447 (ANKE., REAEKES) 228LT
H<o
UTEDictionary ORABTHd. (GDIPRHBOJO-NRNVELT. REPDRTF
-2Q7a-ANETHL, “[D”" BREMBEBEEDT ., )
TtGDIP(DCOD, FILE, “®B4&A")
= “HRERY “REPD”" ¥TDCODTFILET “1ID” 1 “BHE%®8"
TGDIP(DCOD., FILE, “BHH4A” ., 1) —-numerical typeD RS, KM
NEBAHE. BME» IS 7RTFOBRONSIA-4FOEH
TGDIP(DCOD, FILE, “HE®A", 2) -~categorical typeDB&EK,
AhTIV-ROEHR
TtGDIP(DCOD. FILE, “lRB&” ., 83) ~F—20%A7 (numerical ,
categorical , date, literal , code) M1 #
TtGDIP(DCOD, FILE, “HB4”, 4) code type OBEK, 2—F®
EBX(ICDa-F, ICDOFWa—-F, SNOPa—-F) O #
TtGDIP(DCOD., FILE. “BB4”. 5) ~HBAK “#”" v-IHHVT
Wad,. BRATFT-4202047 (BHEKE, FEKE, TOM) OBHE

COEIKULTEBRBULEIZ7ANOERE., - F-RB 77 A VEBRLL->THRTY
B3LHATES, (R1. 28R) WAL, [DIAGNOS IS BHRHRADIlitera
| type®dF—%2, [#GOTJ RRYYMMDD type OERF Tnureric type® 57— 42T
H>d. b, nuseric typeDEETRAAFzy JRAOBRKIE, B/NEL, JST7ROA
SA—4—%, categorical typeD HETRHEHATIY -—ORRHLERTLTWND,

§3. F-4MBLEOWVT
BARANT-20ROBVL, TOMO2RAT -S4 LB EALERBKBEICLNATES.

BAE, REAOEBEPLT-2OAN, BE., HIRSOBVBLRAUEATREIZLHART
&3, LHALTF—20OXRK(VRAL, 57) PREVEBCIAFOVENDBETH D,

[ &= 1 1
sttt PRIVATE FILE MANAGEMENT TABLE (2) #skwwssd  §4.11.01

ITEME OF “"LIVER 1"

NCO)  NAME TYFE FARAMETERS
1) DIAGNOZIS L
2) WEIGHT N MIN=0 MAX=150 SPAN=Z0 O FOINT=0 UNIT=KG.
3) #GEOT N-YYMMOD MIN=0 MAX=Z000 SPAN=ZZ0 O FOINT=0 UNIT=U
4) #GPT N=-YYMMDLD MIN=0O MAX=10000 SFAN=400 O FOINT=-200 UNIT=U
5) #LDH N-YYMMOD MIN=0 MAX=S0000 ZFAN=100 O FOINT=S0 UNIT=U
&) #CRP O-YYMMOD 1=(=) 2Z=(+-) 3=(4) 4=(++) S=(+++)
7) AFF N MIN=0 MAX=1000000 SFAN=500 O FOINT=0 UNIT=
2) HBS-AG u] A=(=) 2=(+=) 3=(+) 4=(++)
2) HBZ—-AR ] 1=(=) 2=(+-) 3=(+) 4=(++)
10) #0OGTT(E) N-HHH:MM MIN=0 MAX=1000 SFAN=300 O FOINT=0 UNIT=MG/DL
11) #OSTT (W) N-HHH:MM MIN=0 MAX=1000 SPAN=300 O POINT=0 UNIT=ME/0L

B~ v 7 R2—%—Xs7/n—7



(i) F—420OKRR
F-—2DOYAMREERC LK, STHRALADTF— 22 RL., 208FA—BRA
ERT -2 23D THRALE., ERBRTIOTSACLOENEBRL, R d7 -
SHE*RABAKLVDEEIZENTED, (R2. 8R)
BRAT-S2ORRKITST7HHMALIK, numerical typed 5 -4 % 3HHE T, cate
gorical typesH B\ ixliteral type®F— 4% 1THEBU., Y5 7k&xlLik, (H1.
2M1)
' [ = 2 1

##tk LIST OF FRIVATE DATA FILE OF DR.$945 ##uor
FILE NAME = LIVER 1 ISSUED 24.10.31

£11 D = 2
1)DIAGNOSIS= ACUTE HEPATITISZ)WEIGHT = S5 7) AFP =125
ZYHBS-AG = (+) 9IHES-AB = (-)

S10602>> 3) #50T 23 4) HEPT 33 S) #LDH 110
&) HCRP

5106043> 3)#GOT 224 4) #G5PT 132 5) #LDH 320
&) $CRP (+-)

21046053 3)#G0T ey 4) #GPT 182 /7
&) $HCRP (+)

21060633 3) #G0T 191 S) #LDH 245
£) #CRP

"

2106083y = u-- - 4) #5PT 717 S) #LDH 174
&) #GOT 304 4) $5PT s55 S) #LDH 150
&) #CRP

51071133 3) #G60T 172 4) #5PT 357 S) #LDH 135
&) #CRP

#tct END OF LIST ek

[ ® 1 1
##:4 TREND GRAFPH OF SERQUENTIAL DATA sk
FILE NAME : LIVER 1 ID = 2

<HGOT> @ - 0 230 00 730
<HGPT> # - -200 200 &00 1000
<HLDH> ¥ - 50 130 250 350

{HCRP>

bd O omm Lo wm ws v o L os sw e wsn Loaemseess Loswaees s Ts e owsael
81.06.02 [ #¥ I
81.046.04 | G#=) D # ¥ I
81.0&.0% I (+) 2D # ¥ I
81.06.06 I (++) o ¥ I
81.04.08 [ 2 # ¥ I

| I
81.04.10 I # I
81.06.12 [ # ¥ |

I I
21.06.17 I 2 # ¥ I

| I
81.06.23 I ? 1
81.046.24 I (++) ¥ 9 # I
81.06.26 I ¥ 2 # |

| |
31.06.30 I ¥ 2 # |
81.07.03 I (+=) ¥ D # |

H H
81.07.07 I ¥ o] # |
81.07.11 | 2 ¥ # 1

| I

s oim nie win P SIS PITY (MR AEPIREN . (rapep. sslasnnaassnlaccanamnnl

H - H 35 DAYS
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(ii) SEum
RO2BHROVBEEBELTNVS,
DEEHCHVT, HEINELHHEKHSUSEARHBOBHRUBREORE
F—424% 7 Tnunerical type®F— 25N ETH, HHOBRBCHALTR, gy
AK2ODKR (BAEBKR) 2AHNITIHBTEEIIN, RARNBEFAANEEL2, 7
OB &K Ikdate type DF— 2 FEALTHHEETE D,
FEATHEEUVLBAKREMNKL>TRESIREOAN (SFARATHNRA. 40,
REAE) AEETSE., RROENLEAD. sk, BHIZBRARIBELL TR, £,
BEEE. BAE. BABCAKHELARR., BE. BMECAKBEELLEARD6
HRETHD, ChSOBBEY A7y 7L, BE2RRT -2 ELTOHKEEABE%
DB ITIPANKBETZORENADD. (R3. BR)
QBEMKEHNT., HIBRANS ., HIXUELHLIITKEIINEORHULRE
FUHCAVIEE%SEEL., ZOERO” RARNBS" OX A 7KBUTAEZ—FES
ZWALIVDANTE,. OLABCANKESLI 7ORAEIC Tdate type DIRERKATHHHE
TEd, AKEEVLKEBLZZAVTARAUHONRE.T . 2R 1-—V-—AGTCRER%E
ERLT, ZO0RELUZVOTHBIOIRRERBL, A2 -FRRALOMBERH T
. B, (A, 28R EULTE, numerical typeDIFBAAEELVEBAKKR., " 25— %
. EEDHTEAZ., FRERTEZ” .7 HEEEEHRAD” , ¥K” S2EHAOhCN®
. T8ENBD"EHNEXISND, ) THK, AHEI KB, KUDNSH TREFRUBEHLL
KFBERE2RAT—2LLTHEGEBREFNI77AVNKERETEZIRENRAD D,

o [ &% 3 1
- wnerr LIST OF STATISTICS ( SUMMURY OF TIME-DEPENDENT DATA) skkoksiok

FILE NAME=LIVER 1
DATA NAME=#GOT

Ak [NV €LA7 /7 a9 (PATIENT SELECTION) ]

a9y ¥ (CONDITION) (A=3)
WHERE A=HBS-AG

#4# POINTED TERM BETWEEN ( 810401 - 810610 )

NO ID SIZE MEAN SD MAX (TIME) MIN (TIME)
1 2 ) 125. 46 97.222 224 210604 | 26 810610
2 3 1 105 ook 105 210604 105 81060&
3 4 S 95.4 81.25 195 510601 S0 810609

2 & X W

) BB EROAOHKHSY S —USPMSHAOTE, RRSEEH (1980)

2 M. BRET-AX-Z2OMERERE, BAME¥RB2ARET -2 -2

v MESERE (1982)

3) 4%, BERH: vV 7 AEMVLAER T — 4BV AT L (CUIPDS) £Z0OH
RAF -2 AOHE,. E23EAAMEF2BXK (1984)

BEA~v S Ra2—F—X /1 —7F




1984 FF HBI1E BFEIYTRA—Y—XrL— 785 %ka
[V ZRFLFHEAV1 ] [

MUMPS & ¢ o> VMS B2 TXD S MEF 31 o> Fif 5

HA #E EXRERKFEDE
BE #N EXEHKERE_RBYEE

e T ABBPE X R4 » B 1-1
B =

HUMPS 1k, £EH OB 70/ 5> I VI EHEChd. Lovd. AFT05NNPS %16
WOFHEIERRSETHB. UNPS 2L YFEFH oEVDF LTI 2R84~
Zhxhtwnd., EEERHAFECREDNRD. Supervisory Program & L T HUMPS
Speed Programing Package ( MSPP )¥BARL. Yo/ S~vikLyBWVSoys5 3 v
JERE AR LTV B, MSPP Ix X "MSPPTREBIL. ” MUNPS ik U r Bv st
RAEE©3h (. HSPPIX ZDEBUG % fH\> 7= TRACER . ZCOMPILE# Fi\>7- ERROR CHECKER .
SZCALL (%SPAWN) % iV 7- EDITOR %452, A offiic. MUNPSHORLS I WA D =
L. VIS 23> T\ 3. DCL ( DEC Command Language) @14 »RITcE. BEEICIL—
FUETOANbTE S,

LUK

775 anlENmER. EBCHREC 0SS AkBRTIECBELNTEA
ERT-7D—DL LT IHFREMCEREDUBZ LSO EZo TR 1 ). ©
DT L. WRAK VAX-DSH #EHALTWIR~ L THHA iRV, BED VAX
-DSMy & 27 nik, SZCALL Bk % 4E/HL T DSMopth & Y VMS oEEAFIH+3C
B TERHRNBVRTLTHER, EELDIL SRS S ABREAYEC Y 5T
. CoRECnSas 5 aEERRBTLTAVSDOTHI LREVEL, fiEES
., 7077 hBRKBERCERT 3T+ 20Xk, —x2xn 0¥ 5> LiEHL
ZPNERLT, Th, HB SOBEXEERY ICLASK S cHEAL CHkt:EtE,
EERABRLEEITES>TWARS: ISH it TH DOV ICL@LS A ADLEL RS
HHTHB. ThbHbOBBR XY, DSH kY, Bk DU VNSOBEAFH T 3 HED
BAXEETN L.

2. MSPP 2» i3

MUMPS Speed Programing Package ( MSPP ) Xi&. DSH,VHSoHOEE4*HicFfIAT
BIDABMOADAZBAIL. BRI DSHO VISAABOA D25 3 b0—H0
Supervisory Program ©H 3. Chix &Y, —IBEKIh T3 DSHOEER b b
Ah, BECDHZ VISOBEEL2L2 T HUWPSOMR LY EHL cx 705 ronk Ed
REuk+dtExbn3,

HRLVoTHRAREERFETEIN, T/ 05 REE0EBLERY

ZrU 2 TRBERAALOI(CTER LY. COHBDEBRLECHS
7Y 5 nk LT, Ediror,Tracer,error Checker # B & ~ E,T,C, O—3FRN
"MSPP D@L THEATERI LR L. COEBRKHL-TIRA-D-RPRL TV
32-T4 V74— %RBELTHEM L. EditortcBI L Tlx. $ZCALL(SPAWN) % Fw
TEDT %#2$)+ 2 ¥EDT % . Tracerix ZDEBUG % {5/ L/ *YTRACE#. % L T error
Checker (%  ZCOMPILE %{EM L T. MUNPS thiIE B LY =5 -Fx o 2 558>
AYERRCHKZ TN EZNHRBR L THEA L. 235, ISPPORTRIZ Q%. ANV T Ao £ —
VERAKIE %ML LTRITT S,
E,T.C @iZ i MHUNPS @4, ICL R4 X "HSPPORS > L TRITTE. &
bAA. Tab BV THEHRL-F Y ITOATSTER. ZDHA NNPS Rdid.
XECUTE®R 4 . DCL o> &4 i3 $ZCALL(SPAWN) . ZLTEEOV-FviToRb ke
LTk ZINSERT b Tl

HA=v S 22—y _xr7p—F




X "MSPP ~p@4 BIL T, DSH.VIS DRSRLTRITM 1T, AWy, FEMK L
EK%ﬁréé:iKL.&m%okaﬂREﬁﬁrgmtﬁﬂtﬁfct&&ﬂ
fo L, KILL@SREZGFRHEBEMTR. 2%V, KILL@SE BT RTOE
BHLARYRTLER. BLU USPP 2ZRAL TV B3/ 0 - U BREBEL LS
TR ELLE.

MSPP DIEERIZOL T2, AEMROEFCEEMA A D7, HSPP 12 %
NRGOEABRELAEBEL T. V- FYITOAT > HSPPOBRS > HIMPS ~n@d
>VHS~AD®4 DML Li. COKRE MNPS $ L $FELCKZFORDITHS.
READ,WRITE,OPEN,CLOSE, IFiBI L Tix, MUNPS R4S L TORERBEINZ = &
[N s T A

Ay -VOHDHERH LTI ADTERECS L. DY, —Hx5— 2%
HLTH2-F-DEATIRLER, BRERNNT A2 -V HRRT32 0128
o RELZEEKEL TS -BRELABAZ. FHERGEHFE2OS RV
HEEL TAL T Ay e —VARRTEIEIRLE. 234302k &Y. 2LXAD
ANT Ay E-VRE>TIF— Ayt UHNBAELEIUBITLES C 2 4 B
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Micro-MUMPS Enhancement Report 3 = 2
O bonald A. Smith and Ichiro Wakai, M.D.

MUMPS System Laboratory, Nagoya

Enhancements to UCD micro-MUMPS include color graphics, screen
image filing, ZCALL facility, mouse interface, 8087 mathematical

co-processor support, and $ZEDIT function for screen editing.

At the 1983 Japan MUG meeting in Tokyo, we reported on the
beginnings of a graphics MUMPS implementation for selected micro-
computers. In this paper we continue the discussion of 1last year,
describing the completed first version of graphics MUMPS together with
related functionality. We will also report on future plans in this
area.

For sake of easy reference we outline progress in the following
areas:

1. Graphics output primitives.

2, ZFG, ZDG screen image storage facility.
3. ZCALL facility.

4, MOUSE and light pen interfaces.

5. 8087 math co-processor.

6. $ZEDIT function for screen editing.

The graphics described herein run on the NEC-9801 series micro-
computer. Our next pre-compiled version will allow easy porting to any

similar micro-computer, thanks to increased modularity of design.
1. Graphiecs output primitives.

The kernel of MUMPS's graphics is contained in the graphiecs
primitives which we describe briefly here. The graphics screen of the
NEC-9801 is 640 pixels horizontal by 400 pixels vertical. UCD graphics
MUMPS defines the origin of the coordinate system to lie by default at
the lower left hand corner of the screen. In this default setting, one
can address pixels from (0,0) at the bottom left to (639,399) at the
upper right corner. .

ZLINE (0,0,320,200),
for example, draws a line from the bottom left corner to the center of

the screen. If one wants to define the center or the coordinate system
to be elsewhere on the screen, one can enter
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S $2X=320,$%$2Y=200 ZLINE(-320,-200,0,0)

for example. The line would then appear at the same position as in our
first example, since the center of the coordinate system was moved
appropriately. If the argument to ZLINE lies off the physical screen
(relative, of course to $ZX and $ZY), then appropriate clipping is
performed so that only that part of the line lying within the screen
is displayed.

In addition to the above four argument form of ZLINE two other
forms are available. The two argument form draws a line from the last
drawn dot to the dot represented by its two arguments. For example,

ZLINE (0,0,100,100),(320,200)

would draw a line from the current center up and write 100 pixels, and
then another line from that second point to the center of the screen
assuming default window($ZX and $2Y) settings. Finally, the zero
argument form of ZLINE simply redraws the last 'iine (for example
"ZLINE<er>"), but possibly with a new color or in a new window
setting.

$2ZCOLOR is a special variable containing the current color for
all graphics output. The NEC-9801 supports seven colors (mixtures of
the three primaries, red, green and blue) plus the color black
(meaning "erase"); each color is represented by an integer (O=white,
1=blue, 2=red, 3=purple, MH4=green, 5=1light blue, 6=yellow, T=black).
Thus,

FOR I=1:1:100 S $ZC=$R(7) ZLINE($R(640),$R(400))

draws 100 connected lines of various colors.

Similar to ZLINE, ZRECT draws a rectangle(unfilled) while ZBOX
draws a filled (painted) box. Both depend similarly on $ZX,$ZY and
$ZCOLOR. ZCIR has two forms, for example:

ZCIR (320,200,100)

draws a circle of radius 100 at the center of the screen, while ZCIR
with no arguments redraws the last circle. Finally, ZPAINT fills the
screen with $ZCOLOR starting at the point represented by its first two
arguments, stopping when reaching the color represented by its third

argument. For example,
S $zC=4 ZCIR(320,200,100) S $ZC=2 ZPAINT(320,200,4)
draws a circle of color green(4) and fills its area with solid red.

The ZCLEAR clears the screen of graphies data. ZCLEAR with no

arguments clears all colors on the screen, while, for example
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ZCLEAR 4

clears only the green pixels.
In addition to the above functions, the special variables $ZWIDTH
and $ZHEIGHT are used to define the current window size for the x and

y coordinates of the logical screen. For example,

S $ZX=0,$ZY=0,$ZW=640%2,$ZH=400%2 ZLINE (0,0,320,200)

draws a line from the bottom left corner to a point 1/4 of the screen
up and to the right (since the screen is now logically twice as wide
and high). Screen ouput can easily be inverted by defining the $zW
and/or $ZH to be a negative value. (We will see below how the
windowing facility provided by $ZX,$ZY,$ZW and $ZH could be improved
in future versions.) Finally, other special variable determine the
density of graphics output (exclusive of ZPAINT); the details would be

distractive here.
2. IFG, ZDG screen image storage facitlity.
Any graphics image created by the above commands (or by directly 5
writing to video RAM) can be stored on disk and subsequently reloaded
by wusing these two commands (ZFG = "file graphics", ZDG="display
graphics"), For example,

D "MAKE1 ZCLEAR 4 ZFG "A:PLATE1"

stores all the image generated by routine "“MAKE1, execpt for its green
VRAM page, in the file "PLATE1.GRA" on drive A:.

ZDG "A:PLATE1" H 1 ZDG "B:OVERLAY"

reloads from drive A: the first image and overlays onto the screen the
second image stored in "OVERLAY.GRA" on drive B:. ZDG does not erase
pre-existing screen data (it logically OR's the bit pattern). Thus,
for example, variable data of one color can be readily compared to

fixed reference values of another color.

Also, images are stored on'disk in compressed form. Typical files
occupy 1less than 30 kilobytes; uncompressed, they would all be 96
kilobytes, the size of graphics video RAM.

3. ZCALL facility.

Users wishing to write their own functions and commands for micro-
MUMPS can do so by use of the ZCALL facility. At the operating system
prompt "A>", instead of simply entering "MUMPS", one attaches the name
of a ZCALL program file (whose assumed type is ".EXT"). For example,
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"MUMPS MOUSE" initiates MUMPS and loads the external file MOUSE.EXT
which is assumed to contain commands and their definition in a pre-
determined format. For those who know 8086/8088 assembly langauage,
or who have access to a compiler for PASCAL or FORTRAN which provides
acc ‘ess to the machine level, it is very easy to create new commands.
At the MUMPS System Laboratory we have ZCALL programs for PEEK, POKE ,
mouse interface and for writing character fonts to video RAM.
The syntax of the ZCALL command is exemlified by:

SET SEG=$ZHTD("A800") ,0OFFSET=0,BYTE=$CHAR(255)
ZCALL POKE (SEG,OFFSET,BYTE).

($ZHTD -- hex-to-decimal-- converts its string argument from
hexidecimal to decimal.) The above command writes ¢the byte 255
(OFFHex) at segment $A800, offset O. (BYTE can in fact be a string,
in which case all its characters are POKEd.) Notice that arguments to
ZCALL, if they exist, must be local variable. MUMPS passes the address
of the local variables to the ZCALL program, which can then use the
pre-existing value stored in the variable, or can replace the value
with new data. Thus,

ZCALL PEEK(SEG,OFFSET,BYTE)

inputs the byte (or bytes, depending on the length of the variable
"BYTE") at segment SEG, offset OFFSET. If the segment field is left
out, MUMPS' DSEG is assumed.

In the next section we descébe the MOUSE facility which uses the
ZCALL command.

4. Mouse interface and light pen.

Using the ZCALL facility described in the previous section, a
mouse interface has been designed for UCD micro-MUMPS. At the
operating system's "A>" prompt, one enters "MUMPS MOUSE"; after so
doing (and assuming the mouse hardware is properly installed) several

forms of the MOUSE command are available.
S ON=1 ZCALL MOUSE (ON)

turns the mouse cursor on, - positions it in the center of the screen,
and activates the processing that moves the cursor in synchronization
with the motion of the mouse on the desk. The cursor is prevented from
moving off the screen . by the.interface software.

ZCALL MOUSE(X,Y,LEFT,RIGHT)
returns in X and Y the screen coordinates of the cursor on the screen;
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further, LEFT (RIGHT) receives the value 1 if and only if the left
(right) button of the mouse is being pressed.

S OFF=0 ZCALL MOUSE(OFF)

turns the cursor off. As an application of the mouse facility, a
drawing program, which we describe next, has been developed. Along the
left margin of the screen a table of colors is available for selection
via the mouse (one positions the mouse cursor on the desired color and
presses a button on the mouse). Thereafter, if for example one is
currently drawing circles, the word CIRCLE on the menu line at bottom
of the screen glows with the selected color. Similary, one selects the
current mode with the mouse: CLEAR, LINE, BOX, CIRCLE, PAINT, RECT or
END.

An example of the MUMPS code to support this is in listing #1.

Finally, and in passing, let us mention the existence of a light
pen facility (which, unlike the mouse, has resolution corresponding to
the text screen rather than the graphics screen). One sets the special

variable, $ZPEN, to any non-null character, for example:
S $ZPEN="+" F I=0:0 I $ZPEN'="+" W ! $ZPEN QUIT.

When the light pen is depressed, $ZPEN obtains the X and Y coordinates
of the screen position in a format similar to $HORLOG. For example,
$ZPEN contains "15.”0" if the pen was depressed in the center of the

screen.

5. 8087 Math co-processor.

The INTEL 8087 mathematical co-processor performs hardware
arithmetic on various arithmetic types: 2, 4 and 8 byte integers, 10
byte packed decimal, and 4 8 and 10 byte reals. It is basically a
hardware math accelerator for the 8088 and 8086 micro-computers,
providing, for example, a single hardware instruction for the square
root function. Depending on the amount of "number-crunching" being
performed, significant speed improvements are possible. While MUMPS is
not typically wused for such number-crunching applications, the
availablity of the co-processor greatly simplifies and speeds the
addition of special mathematical $Z functions to micro-computer MUMPS.
(To get an idea of the range and accuracy of the 8087, we mention that
the the 10 byte real format can represent numbers up to approximately
10E4932 to 19 significant digits--iAPX 86,88 User's Manual).

UCD micro-MUMPS supports the fo}lowing math functions:_ $ZSIN,
$2C0S, $ZTAN, $ZSQRT, $ZNLOG (natural log), $ZLOG10, and $ZEXP (to the
base e). As the 8087 is dependent only on the 8086/8086 hardware,
these math functions are NOT limited to the NEC micro-computers.

BA~vF FRz—F—X s/ n—7F
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6. $ZEDIT function for screen editing.

The special function $ZEDIT is actually a READ command .in
disguise., For example,

S X=$ZE("") =

reads a string into the variable X. Yet the advantage of $ZEDIT over
READ is that $ZEDIT allows "screen-editing" of the string being
inputted. For example, when entering a long address or a long line of
MUMPS code, one can correct an error at the start of the line simply
by moving the cursor to the desired character and retyping. If one
has forgotten the "P" in "MUMS User's GROUP", one can press the INSERT
key on the keyboard and insert the character. Characters to the right
shift to the right and to the lines below. Lines below scroll down if
necessary. (Also, an "I" appears on the status line at the bottom of
the screen when insert mode is on.)

Similarly, one <can delete the unwanted "U"™ in "MUMPUS User's
GROUP" merely by positioning the cursor via the arrow keys, and then
pressing the delete key. Characters to the right scroll 1left, and

‘lines scroll back up if necessary. Other cursor controls (TAB, return

to first position, delete to end of line) are also supported. Control-
¢ reverts to the original input string. Indeed, $ZEDIT is more
powerful than READ also in that one need not start with the blank
string.

W "Enter <return> or edit please: " S ADDRESS=$ZE(ADDRESS)

allows the wuser to accept the old address (by hitting return) or to
edit it on the screen. By using escare sequence cursor positioning,
user friendly data entry screens can be built. Too, an optional
second argument to $ZEDIT can specify the maximum length to which the
edited string can grow.

We at MUMPS System Laboratory have found the $ZEDITor to be
particularly useful as the basis of a full screen editor. $ZEDIT does
the editing of individual lines, while a MUMPS routine stored 1in a
global manages selection of lines and other commands necessary for an
editor. (Normally, $ZEDIT is exited by hitting the RETURN key. It can
also be exited via the ESCAPE key, or the UPPPER and LOWER arrows; the
latter two can be enabled to exit when the user tries to move off the
current line. 1In either case, the variable $ZB receives the position
of the cursor in the line when the arrow was pressed.)

Mixed one byte (ASCII) and two-byte (KANJI) characters can be
edited with $ZEDIT. Kanji'are treated as single characters despite
their differing physical repreéesentation.

Ak~ vyFA2—F—RXI/ =7
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FUTURE PLANS

Until pre-compiled MUMPS is availgble and. . significant speed
improvements in math appear, UCD MUMPS graphies will remain integer-
based. By "integer-based" we mean that the graphics primitives such as
ZLINE cannot reference screen dots between integer coordinates; thus,
for example, one can draw a line "S  $ZW=640,$ZH=400 ZLINE
(0,0,100,100)" in physical screen coordinates or "S $ZW=2000,$ZH=1000
ZLINE (0,0,100,100)" in a window LARGER than the physical coordinates.
In both cases no loss of accuracy appears. However, if one draws a
line "S $ZW=1.0,$ZH=1.0 ZLINE(0,0,0.1,0.1)" in a window smaller than

the physical screen coordinates, the arguments are truncated to

integers--i.e., one cannot address points between integer values.
Because UCD graphiecs MUMPS does 1its graphics clipping and
transformations in integer arithmetic' (using hardware multiply,
divide, add and subtract instructions) output is fast. The attached
listing (#2) shows a MUMPS routine (WINDOW) which does window and
viewport transformations (the way many Basics do) in two dimensions
for the current UCD MUMPS graphics implementation. Based on algorithms
in (Newmann and Sproull), the routine returns x-coordinate and y-
coordinate factors necessary for windowing and viewport
transformations such that only two multiplications are necessary (one
for each dimension). With this routine one defines the left, right,

bottom and top values of one's "window" into the world coordinate

system; further, one similarly specifies in what rectangular portion
of the physical screen (what "viewport") the window should appear.
Once defined, all arguments to, for example, ZLINE need only
multiplied by the factors outputted by the WINDOW routine. (For
example, ZLINE (X*FACTORX,Y*FACTORY). $ZX and $ZY handle the offsets,
while ZLINE handles clipping.

In our next graphics version we plan to support such windowing
transformation as built in commands. Further, the local symbol table
structure will then include an internal real format; the 8087 real
format will be optional. (The current MUMPS stores all numbers in
ASCII.)

Much discussion is needed, however, before the MDC can decide on
a standard for MUMPS graphiecs. For example, DataTree's DT-MUMPS
(Beaman and Lison) does all graphics via ZCALL's to a standardized
graphies library. While "ZCALL LINE(...."™ is not as direct and
transparent a syntax as "ZLINE(....", the trend in other computer
languages seems to be in the direction of defining interfaces
("bindings") to external graphics systems like Graphical Kernel System
(American National Standards Institute). As the power of graphics
hardware increases, this trend will probably continue; but fo; simple
and limited graphies function-ality the more direct and transparent

syntax is to be preferred.

BA= VY7 Ra2——X s 1—F g
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June, 1983.

Beaman,

Intel Corporation.

Newman,

Computer Graphics.

Peter D. and
Workstation".

William M.,

Listing #1

ML INE
L
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3 DAS, MOUSE , GRAPHICS-ZCALL ;7/6/84; DRAWS
’ ’ ’ & L
ZCALL MOUSE(X,Y,LEFT,RIGHT) I LEFT+RIGHT=(IJNESLFDR HMOUSE - P

I LEFT Q

I Y>40,X<35 D COLOR"MOUSE,H"MSETUP G
S X0=X,Y0=Y F K=1:1:30 d
ZCALL MOUSE(X,Y,LEFT,RIGHT) I LEFT+RIGHT=0 G L2

I Y>40,X<35 D COLOR"MOUSE,H"MSETUP G L2

sDAS,,;11/6/84;Sets window, viewport factors FACTX & FACTY
;Set VL,VR,VT,VB and WL,WR,WT,WB and enter at label IN to

S:/$D(WL) WL=A S: $D(WR) WR=B S: $D(WT) WT="" S: $D(WB) WB=""
S: $D(VL) VL=0 S: $D(VR) VR=$ZW S: $D(VT) VT=400 S: “$D(VB) VB=0
world x left: " S WL=$ZE(WL) I WL =+WL W %7 G WL
world x right: " S WR=$ZE(WR) I WR'=+WR W %7 G WR
world y bottom: ° S WB=$ZE(WB) I WB =+WB W %7 G WB

" S WT=$ZE(WT) I WT =+WT W %7 G WT
'S UL=$ZE(VL) T VL =+VL W %7 G VL

x right: ° S VUR=$ZE(VR) I VR'=+VR W %7 G VR
vy bottom: ° S VB=$ZE(VB) I VB’ =+VB W x7 G VB

L2
F K=1:1:30
I LEFT Q
c2
ZLINE (X0,Y0,X,Y) G L
F K=1:1:30
Listing #2
WINDOW
sbypass prompts
WL W !, "Enter
WR W !, "Enter
wB W !, "Enter
wT W !,"Enter world y top:
VL G 1,"Enter view x left:
VR W !, "Enter vieuw
VB W !, "Enter view
vT W !, "Enter view y top:
IN S
S FACTY=VT-VB/(WT-WB)
S $ZX=-WLXFACTX+VL
S $ZY=-WBx%FACTY+VB
Listing #3
GPLANET

" S VUT=$ZE(VT) I VT =+VT W %7 G VT

FACTX=VR-VL/(WR-WL) ;NEED TO MULT X BY FACTX LATER

;DAS, ,graphics;B8/22/84;Sun and planet in orbit.
W # ZC S $ZX=320,%$ZY=200,%2C=6 F R=1:1:20 ZCIR (0,0,R)

F 1=-3.2:.05 S $ZC=7 ZCIR S $ZC=6 ZCIR($ZCOS(I1)%170,$ZSIN(1)*100,5)

BA=<=v7z2a—F—RAIN—7
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MUMPS Poetry

() Donald A. Smith and Ichiro Wakai, M.D.

MUMPS System Laboratory, NAGOYA

A simple MUMPS routine writes poetry at high speed.

The structure of a simple English sentence can be described by

the following grammatical production rule:
SENTENCE::= NOUN_PHRASE VERB_PHRASE NOUN_PHRASE.
A noun_phrase, in turn can be described as:

NOUN_PHRASE::= ARTICLE ADJECTIVE NOUN; or
NOUN_PHRASE::= .
ARTICLE ADJECTIVE NOUN PREPOSITIONAL_PHRASE NOUN_PHRASE.

Notice, please that there are two choices available for expanding the
syntactical unit NOUN_PHRASE and that NOUN_PHRASE is described

recursively in terms of itself. Continuing in a similar vein,
VERB_PHRASE::= VERB ADVERB.

(There are of course other possible production rules which would yield
English-like sentences.)

The syntactic unit NOUN has many possible choices for the right
part of the definition: for example, "keyboard", "kidney", "Measles",
"altruism". If we store such nouns in a MUMPS global file (as in
listing #2) and if we write a MUMPS routine embodying syntactic
production rules (as in listing #1), then it's reasonable to expect
English-1like sentences to be generated. Indeed, if we choose our
vocabulary carefully (for example, choose "flower"™ rather than
"indigestion"), almost poetic sentences are produced.

Of course, almost all of the poems produced by the routine in
listing #1 are of poor quality. Here are some examples that are
typical:

A turgid outside blossoms blankly but a unreachable finger.
The indescribable skin keeps quite the shallow inside.

Her lonely over-indulgence sings shly but a tearful storm.

BA=v I RAa2—F—X710—F
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MUMPS Poetry -- Page 2

Yesterdays's dead hornet teases never tomorrow's flower's water.
Yesterday's forgotten skin runs madly my fantastic hypocricy.

One small bones hopes for coyly a dark spring.

But a beautiful skin after today's dispirited forgetfulness breaks

slowly my forgotten disease.

My flower's hatred atop but a transparent heavy headedness qucikly

defies but a shallow hair.
Tomorrow's dull evening after yesterday's warm child by

understated passion destroys knowingly your vibrant beauty
today's only girl.

below

On the other hand, considering the fact that the routine in listing #1

is short and that it produces each poem in about two seconds

microcomputer MUMPS), one cannot complain. No doubt, if one increased

the size of the vocabulary in the global file, 1if one perhaps added

more production rules to the grammar, and if one were willling to read

through numerous bad poems, eventually one would.come across a Nobel

prize winning poem.
We conclude this brief comment with some of the better, or

least more amusing, untouched poetic productions.

His happy despair nightly rattles the unreachable water.

The flat pancake surely sings the mind's lower lips.

The mind's indescribable misfortune chases sadly above
dispirited passion.

your

That morning's infatuation mourns dreaming yesterday's forgotten

despair.

The fleshy infatuation flows forgetfully after today's weird river.

One morning's heavy-headedness flatters farther the past spirit

above a vacant moon.

® % ¥ B OB % ¥ ¥ X ¥ ¥ ¥

Listing #1

POEM ;DAS, ,35/21/84; Urites a computer poem from globals.
; POEM NOUN_PHRASE VERB_PHRASE NOUN_PHRASE
S POEM="" D NP,VP D:i$R(6)=5 PP D NI

P
1 $E(POEM)?1L S POEM=SC($A(PDEM)-32)_$E(POEM.2.2511)
S PDEM=$E(POEM.1.SL(POEM)-l)_'.' W POEM.! Q

GET 3X HAS COUNT

S X=$R(X)¢1.V=SL(A(X).'A‘) e
S PUEH=POEH_§P("(X).““-$R(V)#1)_ Q
NP i
D ARTICLE,ADJ,NOUN I $R(6)=3 D PP,NP
Q
VP 1 $R(3)=2 D ADV,VERB Q
D VERB,ADV Q
VERB S X="VERBS 1 ~VERBS(1)‘="" D GET Q
ADJ s x="ADJ 1 ~ADJ(1)°="" D GETN Q
NOUN S X="NOUNS 1 “NOUNS(1)‘="" D GETN Q
ADV S x="ADV I "ADV(1)°="" D GET Q
ARTICLE 1] =-r
S X="ARTICLE I "ARTICLE(1)’'= " DGET Q
PP S X="PREPH 1 ~PREPH(1)'="" D GET Q
GETN S Z=$R(X)*1.V=$L(A(Z),'"')
3 Z=$P(~(2),""",$R(Y)+1) 1 POEMCZ G GETN
S POEM=POEM_Z_° °
Q
REP K F Q=1:1 D POEM I Q#18=0 W !,"? " R X
Global name: “NOUNS
:NOUNS S
Listing #2 NOUNS(1) »fr‘cc:sun'\moon*]nke‘pond”anou'rainhstormhuind”]enf"deu‘mist'\ca]mh
cloud~sound”sky “handeye"clap sonnet" | ife hope” tear “window butterfly hair skin"h
eart”cheek
“NOUNS(2)

N water " thunder " flower “ripple mountain"hornet"apple” fl * i
e"passion”disease”inside” ide*fi “fi ~ et apple Thavor SlCRG.2
il s i love“:::i:x:s‘de outside”finger " firefly sunflower”grasshopper "morning gl
“NOUNS(3) mischief "misfortune “hatred girl” “child” - 1
e R ik s m girl“boy child water "rose bird” d
,.I‘(])G:g(:?xrlt hope“regret f!éehs‘button"pancake"knife"oven"deathr R
AR face"bones”lips gutf‘veins”dauqhter"suffering“sou\‘Fear‘concern‘
";01‘1:5:5;“ atuat;on over-indulgence hypocisy beauty”callousness
ioht“louer“enemy“?:?:::m‘ness heauy headedness”despair’river stars’evening midn
Ad~vFAR2—F—XINv—7
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