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DECISION INFORMATION SYSTEM

Peter L.Stanchev, Elen K.Stancheva, Kaloian T.Kaloianov

The present papcl*‘“ “3““ to the description of a Decision Informa-
tion System (DIS), developed for the purposes of two systews:Medical Diagno-
sis Program System and Doe{ﬂon Support Program System, and is decision
making problems oricented. DIS is written in FORTRAN 1V and runs on the '
Bulgarian "BK" microcomputers.

¥

1.INTRODUCTION. Commonly speaking, a medical decision (1], [2) , [8] ,
is the result of a comparison of '.lh information derived from the numerous
indicators gathered on the patient and Lhe Informatlion asccumulated as medl-
cal knowledge.

When it is computer - aided, the medical decision implics the utiliza-
tion of an Information system, which aulomates the collection, maintonance
and usage of the following two types of information:(1) large numbers of
patient records in which every solved medical case l‘- described as an orde-
red set or vector of clements of evidence, and (2) the "medical knowledge"
aggregated and permanently updated from the new records.

lu'bonrin( an extensive, documented records of hecalth states, clinical
decisions and their results, such an information system can assist the
physician in several ways:

a) to suggest diagnisis, treatment, etc., in situations with which
the physician may not be fully familiar;

b) to verify diagnosis, prognosis, therapyyotc.in situations In which
the physician is uncertain; :

¢) to amplify the clinician's reasoning and conclusions by bringing to
his attention relevant considerations, experiences, etc.;

d) to simulate possible effects of contemplated decisions;

e)to assist in student education;

f)to carry out different kinds of clinical research.

The Decision Information ",.“_- - D1S, described in the present paper




is a part of a Medical Dipgnosis Program sysc.-'ﬂhnps (sY, [s) + ond was

as far as decison -uklng

st does not consider other hcalth care problcnl.
as administrative, orgnnlzntional. etc.

develdped to fulfil the necds of lnror-atlon.

problems are concerned.

There exist great -any lntorantion systems in the field of Medicine |

with different conception and imple-entatlon. with different aids. There are

intcgral hospital intornntlon systen: [3) , there arc decision information

systems [4] |, there are ruzzy knovledge information systems [9), etc.

DIS does not relc-blc l0l¢ of the known decision information systems,

becnule it is developed to bork with systems MLPS [5] and LSPS [7] which
are lpecirically developed themselves.

2.DIS DATA. The DIS clementary data could be: (a) fixed value: integer

or rcal numerical or alphanumerical; b) interval value - a pair of two fixed
values (presenting bounds of a closed interval).

The data arc kept In files with ocqual structure. Every file could
contain:
(1) patients' data - results from subjective and objective examinations of
the patient - questioning of the paticnt, physical check-ups, blood tests,
clectrical tests and images, etc. we will call them diagnostic paramcters,
38 well. The patients' data are identifiable by the patient's name;
\2) medical knowlcdge - results from accumulated medical experience in
varticular class of discases. The medical knowledge is

identifiable by the
lome of the disease class.

The information is kept as matrices with rows: values characterizing

every diagnistic paramcter for the particular disease

rom the class, or the values of the diognostic paramcters

he fluctuation of

for a particular

atient; and columns: values characterizing the rluctultlon of a

a certain

fagnostic parameter for every discase from the class, or th. values of a

ertain diagnostic parameter for all the patients from the group. The Value

mentioned types - fixed or interval.
The following denotations will be used for both cases:

2 both cases are from the upper
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dp, ‘h as, dp‘. dpz.......,dp.—dtagniqtie
e &
odj, Y T Yo 0, : parameters;
"J'z Yoy Vg v 6: objl.objz.....,ob,jn-dluuu or
L m
3 : . . patients' nomes;
aajn an vnz “ .. %m ’n vlJ “.1'2'””'“; J-l..’!....,l)-

values characterizing the fluctuation of the J"h diagnostic parameter fo

i-th disease, or the value of the j-th diagnostic paramecter for the i-th
patient from the population;

h‘(!-I.z....,n) - number of patients' data included in the calculation of
V’J fiel,2,c.. 01 Jui; 24000 m).

3.FLYSICAL ORGANIZATION OF DIS DATA. DIS supports files represente
in lincarly linked lists. The physical organization of the data is illust

in Fig.1. Evory V‘J value occupics onc or two fields, with difforent long

according to the data type.
4._DIS DATA MANIFULATION LANGUAGE. There are two types DIS calls:

(1) with the help of commands - interactively the system (tsolfl asks for,
and accepts the valucs of the paramcters;
(2) by mecans of other systems calls to DIS subroutines.

The DIS commands with their paramcters and functions arc:

Fig.1
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<file specification)> concalenates files
{file specification >
: . '

‘
[(,filo specification>... J i

!

< MDFS > . transfers the con-
<LpD - troll to one of the .
< DSFS > systems

‘¢ file specification> creates a file

¢ number diag parom >
(<dpl name > ,<dp, type>)
P <dpyname >, <dp, type> )...'];'
(< obj name><b.> < v, 5[« Vig>e. Q)
[i (<objyname><d,> ¢vy > [, ¢ Vap>..]).

G 1

£file specification > delctes dpJ values
in the file

doletos the file

< dpJnn-o 2%

{file specification>;
<file lp;elfleltlon > deletes obJ_‘Vlluu
<obj name > ; in the file

shows the names of
the files, the number
of diag param, and obj
initially prepares
file spaces ;
adds a new object to

a file

<file specification>
(<objjname><§> < v; )5 [<p>..])
(ioby;  (name><4; >< v, >
(1€ Y%e2? -1 ..

<file spocification > <obJ“ name >

ndds putluu}l' datu
<file upe.cificltion> ‘°"Jsz mme>;ﬂb‘j‘2 to obJ“ of a
medical knowlcdge
<file lpecincutions selects objects
< number)> d according to the lo-
{<llll> } " <logical condition> ; gical conditlion

disactivates the sys-
tem

-
.

TYTE <file specification> extracts and types 1

[<dpﬁnam¢> £ ¢ dp',znlm» N b wanted informatjon

[<obj,, name>[ , <« obj; name>...]];
UFDATE

<file specification> sets a new vuvn‘lue

>
iJ »
Some of the applied denotations neéd morc explanation:
(1) <frile specification>

<obJ, name > <dpJnne> <y

=the name of the file,

< number > -8 number is to be typed,

<list> SR T IO W \sead

<MDFS > : ; -Medical Diagnosis Frogram System([%g)
<LP> : -Linguistic Frocessor (7]
<SPS > .

~Decision Support Frogram System [3,
<logical condition > -is ( <arg> <log oper>) [,¢ argr<log

oper>)...] , where:

<arg> ; -l.{( dpJ> <comparison opor)numerice
(nbjp constant
alphanu-
merical
: constant
< co-pqr_l son oper > -LT., GT., E., GE., .EQ
.NE. , .BE., .NB., where :

BE. - belongs to the interval
NB.-doesn't belong to the interva;
< log oper > -.ANC. , .OR., NOT., ,END.,
where
+END.,-end of a logical expression;
(2) %hen data are replaced from one file to another, their type is converted
to the type of tho correspondent data In the second filo;
(3)Some commands,dcaling with alphanumerical data gather additional informa-
tion with the help of questions.
S.AN _EXAMI'LE. The example devcloped as an illustration of the DIS
functioning is presented in Appendix 1. It performs the following functions:
crentes o file named CHILD, DAT with medical knowledge for infantile disorders

creates a single record file with data for one patient, named NAME. DAT ;adds

it
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patient data to the medical kpowledge of infantile dinordcrl;’t?pu all the 8. F.Stanckev, E.Stancheva. Computer-aided decision making in medicing

information from the CHILD. DAT file; selects all the records from CHILD. Iroc. MEDINFC B3,Amsterdam (1982),5549. v
DAT file which fulfil the following logical condition: temperature greater 9. K.Umuno.Frecdom (: A fuzzy database system, ln "Fuzzy information
than, or equal to 39°C and leucocytes less than or equal to 10 tkousand and decision processes” (cds.M.Gupta,E.Sanchez), Amsterdam (1982),339-3

“ugo in the range of 15 to 20 yeurs.
6.REALIZATION. The first version of the DIS was developed just to
explore the effcctiveness of l;ch information system with the described ;
features. The pl"enently developed version includes some conceptual and : mﬂlﬂ CICTEMA KBM CHCTEMA 3A B3EMAIE HA PENEHW

practical changes. Iroblems as data protection, data confidentiality of

i Nlersp 1. Cramves, Enen K. Cranvesa, Kanosn T. Kanosmos
Medical data, etc. are not considered still. ;

The system is written in FURTRAN 1V and runs on BA microcomputers. i
’ Hacroamara crarus onwcsa nHpopMalHOHHATA CHCTeMa DS + CRlaajnena ja

: ANTC 1A 186 OLMECTRYBAmM NPOrpaMIIN CHCTEeMH - CucTeMa 3a wenpuicKa aAmarn
process. That is why, it is cntirely applicable to the LSiS (7] , which ; ka (#DPS ) u Cuctema 3a s3emane Ha pemenus ( DSPS ). Hidopuaunonmara ¢

: T
is a general purpose decision support aystem. All the described in the : GNA © OpHenTHpana KM npoGnemm 3a s3esane ua pemenns. JIS e Hanucaxa

eluka POPTPAIl IV u e upemnasnavena sa GuarapcknTe MukpoxoMmerpu B
urticle cocepts could be reffered to LSIS only by the following convertions: f i i

7.CCNCLUSION. The DIS systcm was devcloped to support decision making

-patients' date - experts' oppinion;
-medical knowledge matrix -'decllion matrix;
-diagnostic parameters - alternatives or criteria;

i

: -pbjoctl = objects. 2 ) ' : e
}
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