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HE TRO GIUP KE VA KIEM TRA DPON THUGOC
CHUA BENH TANG HUYET AP ES- TENSION

NGUYEN THANH THUY

Abstract. In this paper, we investigate some features of the ES - Tension system for
supporting prescription and verification of therapy recommendation for the hypertensive
disease. The system is implemented in Borland C, version 3.1 with the Knowledge base of
234 rules. These rules are devided into 4 subclasses. In addition to the reasoning capacity,
ES - Tension can explain and judge why and how questions of non-professional users.

MO PAU

Hé chuyén gia dau tién DENDRAL xuét hién vao gilra nhirng n¥m 70, nhung
phdi dén khi xu4t hién va thir nghiém hé chuyén gia MYCIN trong linh vuc chuin
doén va diéu tri bénh nhiém tring méu, kj thust hé chuyén gia méi trd thanh
mdi quan tdm d6i véi cac chuyén gia tin hoc. Vé thuc chdt cé thé “gidi phiu”
cdc hé chuyén gia Gtng dung theo hai thanh phan chitc ning co badn nhu sau:

Hé chuyén gia = Co sé tri thitc + M6 to suy dién

tuy ring trong d6 con c¢é nhirng médun khéc nhw giao dién ngudi may va médun
gidi thich. &

Céc hé chuyén gia chia lam hai loai: Hé chuyén gia c& nhd véi co s& tri thic
(CSTT) khodng vai trdm ludt va hé chuyén gia c& 16n v6i CSTT khodng vai nghin
lugt. Véi cdc hé chuyén gia c& 1é6n nham gidi quyét cac bai todn phirc tap, dieu
quan trong 13 xdc dinh miu hinh bai toén, trén co s& dé cé thé chon lira cong cu
tao 1ap hé chuyén gia (CCTLHCG) phi hgp. Do yéu ciu thuc té va han ché kinh
phi, trong hoan cdnh hién tai & Viét Nam cé dugc CCTLHCG; ¢ dang sdn ph&m
thwong mai khong phdi 1a diu dé dang. V4n dé dit ra la x4y dung CCTLHCG
¢& nhd va céc hé chuyén gia “vd” c6 thé thich hop véi cic hé thdng tng dung
khéc.

Ngay tir cudi nhirng ndm 80, & Vién Cong nghé théng tin da cé nhirng tha
nghiém buéc diu xay dung cic hé tro gidp kham chira bénh néi khoa, chdm ciru
va chén tri d6ng y. Mot dé tai nghién ctru c6 qui md va da dwoc tién hanh nhim
tao ra mot bd sinh hay céc hé chuyén gia “vé” OREST, tir 46 xdy dung cic hé
chuyén gia khdc nhau, tuy thugc vao CSTT dugc tich hgp. Hé ES- Tension la
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mot thir nghiém nhdm 4p dung k¥ thuit hé chuyén gia trong tro giip ké va kiém
tra don thudc chira bénh ti&ng huyét 4p.

Nhiém vu cida hé ES - Tension 1a: Khi ngu¢i dung dua vao mét vai thong tin
vé bénh nhin va

- Néu c6 kém theo don thuéc do béac si ké, hé sé ki€ém tra don thudc xem cé
hgp 1é khong. Néu khong hop 1& th{pi gidi thich cho ngu&i dung ly do tai sao va
dua ra don thudc pht hop. _

- Néu ngudi dung khéng dua don thudc vao thi hé sé tu ké don.

- Tai bat k¥ th&i di€m nao trong qué trinh tro gidp, hé luén cé thé gidi dap
céc thic mic cda ngudi dung dwéi dang cdc cdu hdi Why? How?

2. CAU TRUC CUA HE ES- TENSION

Ciing giéng nhu ciu tric mot hé cnuyén gia bat ky, Hé ES - Tension bao gom
‘cédc mbdun co bdn sau:

Chuyén gia
Ky su XLTT NSD diu cudi

Mbdun soan thdo tri thic Giao dién ngudi- may Moédun gidi thich

Tién xi& 1y

Thu vién tén
thudc va biét duoc

Co 8 tri thire
vé THA

Mb to suy dién

Co ché Co ché
suy dién diéu khién

Médun giao dién ngudi-mdy c6 nhiém vu liy thong tin tir ngudi dung va
dwa ra nhirng trg gitp hay giai thich trong trudng hop cin thiét. Dé tién loi cho
ngudi st dung, céc théng bio dwge thé hién bing ngdn ngir tu nhién vi d8i véi
méi sy kién hé gdn kém véi mét cau hdi d€ yéu ciu ngudi st dung duwra thong tin
vao. ‘ :

Mb to suy dién chiu trdch nhiém chtéc ning “suy nghi” trong hé thong. Hé st
dung co ché suy d in tién nh&m dwa ra két ludn tir nhirng thong tin vé cic théng
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s6 / su kién ban diu hodc suy dién Kii nham thi khdng dinh mét két ludn nao
dé trén co s& 4p dung mét cich quay lui cidc phuong 4n / ludt suy dién cho dén
khi moi tién dé déu thudc vao tip gia thiét da cho. Médun gidi thich ddm nhiém
chitc ndng ly gidi cdc ciy hdi cia ngudi st dung:

1 - Tai sao phai can dwa vao thong tin vé mot su kién, thudc tinh nao dé?

2 - Tai sao c¢6 dwoc luat suy dién f?

3 - Tai sao dwa ra k&t luin vé luat suy dién f?

4 - Tai sao khéng suy dién ra dugc két ludn vé sur kién f?

Céc gidi thich c6 thé theo hai phuwong 4n:

- hodc trad 1&i va gidi thich theo ki€u “chon géi”,

- hodc trd 1oi theo tirng bude.

Cén lwu ¥ 14 céc cau hdi 1, 2, 3, 4 ¢6 thé tron 1in vao nhau.

Médun soan thdo tri thirc cho phép chuyén gia hodc ky su xir Iy tri thirc soan
thdo céc luat suy dién. Ngodi chic ning ki€m trs cd phdp cida luit diu vio,
médun nay con chiu trach nhiém bién ddi cdc ludt tir bi€u dién ngoai vio bidu
dién trong. -

Médun tién xt& Iy c¢6 nhiém vu thuiin nhit héa dir liéu dau vio trong don
thudc, trén co s& tra citu thu vién cdc tén thudc da biét dwoc.

Co sé& tri the luu tri cdc tri thitc chuyén gia trong linh vyc diéu tri bénh
tdng huyét 4p, cd vé y hoc va duoc hoc. Thu vién tén thudc va biét dugc duwoc
phuc vy cho médun tién xi ly, trong dé chira cdc tén chuyén mdn chung va céc
biét dugce cla thusc.

3. CO 8O TRI THU'C VA TU DIEN BIET DUQC TRONG Hf ES- TENSION

3.1. Co s& tri thire
Hé ES - Tension sir dung phuong phap bi€u dién tri thirc chuyén gia duéi dang

ludt sdn xudt
rripi AN AP = q

Vé&i nglr nghia la

Néu ton tai/cé/biét ........... P1
Va  ton tai/cé/biét ........... P2
Vi ton tai/cé/biét ........... Pn
Thi ton tai/cd/biét ............ q

& didy moi va la cac sy kién, c6 dang:
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- hodc tén mdt bién ménh dé logic,
- hodc m6t bidu thirc quan hé giira cac dai lwong, bi€u thic s8, string..

Vidu: 1. Né&u THA kich phét : 12 ding
Va HATD > 200 T num
Va HATD <260 ! num
Va HATT > 120 : num
Vi HATT < 140 . num
Thi Thudc loi tidu - an thin : 1a ding

2. Néu giéitinh = “N&” : string

Va  ¢6 thai : la dang

Thi dung thuéc UCCD Angiotensin : la sai

Céc luat dugce chia thanh 4 16p con: ,

a. L&p céc luat xac dinh loai thudc phai d\‘lﬁng va khéng duwoc dung do dic
difm cda bénh quy dinh. Lé&p luit ndy xéc dinh nhém thudc hodc c6 thé tén
thudc cu thé tuy theo cic thong s6 vé bénh nhén theo giéi tinh, d tudi... va dieu
kién thudéc men hién cé.

Luat 12 N&u bénh nhan bi THA thudng xuyén : la dang

Va  chéng chi dinh chen giao cdm §  : 1a ddng
Va chua dugce didu tri lAn ndo : 1a ding
Thi dung thudc lgi niéu : 1a ding

b. Lép cac ludt xac dinh thudc cin phdi dung trong nhém thudc da chon.

Lép céc luat nay bao gom cac ludt xac dinh cdc tén thudc cy thé trong nhém
thudc: dudng dung: udng (vién, nuéec...), tiém (ven, bdp...), liéu dung, thoi han....
Ludt 77 Néu dung thudc chen giao cdm § : la ding

Va  c¢6 Acebutolol : 1a ddng
Va  c¢é6 Propranolol : la ddng
Thi dung Acebutolol : la ding

Trong nhém ndy ciing ¢ cac luat, xdc dinh nhém thudc dic trung trong khi
phdi phéi hgp cdc nhém thudc khéc nhau:
Luit 94 Néu dung phéi hop loi ti€u manh va an thin : 1a ding

Vi ¢6 thudc lgi ti€u manh : 1a dtng
Vi  ¢6 thudc an thin : 1a ding
Thi dung thudc loi ti€u manh : 13 ddng

c. Lép céc luat xac dinh dudng dung 1a lieu ding cda thudc
Ludt 183 Né&u udng hydroclothiazide : la ding
va ¢ Catapressan : la ding
Thi dung Catapressan . 14 sai
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3.2. Tir dién tén thudc va biét duogc

Hé ES- Tension lru mét tir di€n twong ddi diy du cic tén thude va biét duoc
trong pham vi diéu tri bénh ting huyét.ip. Céc thudt ngir dwoc trich tir T
di€n bach khoa bénh hoc”, NXB y hoc, 1994 va cic sd tay tra ciu thuSc chuyén
khoa.

4. MO TO SUY DIEN

So vé&i suy dién lui, cai dit suy dién tién don gidn hon. Song qué trinh suy
dién ti€n phdi huy déng moi ludt c¢6 thé i4p dung dwoc, makhong lwu ¥ dén liéu
luét cé lién quan dén két ludn mong mudn hay khéng. Do viy, d6i véi cac CSTT
16n véi s6 ludt ngdy cang ting, thuit gidi suy dién niy din t&i bing nd t8 hop.
Nguoc lai, suy dién lui phic tap hon, nhung ¢6 wu di€m 14 chi chon nhirng luit
huéng t&i dich ddt ra. Vé thuc chat co ché suy dién lui dwoc cai dit & day tuong
tng véi tim ki€m sdu trén do thi Va/Hodc bi€u dién tap luat [6)].

Vidu: Xéttipludt ry:aAb=>c ry:anc=4d

r3:dANk=>e rg:aNd=c¢
Tép su kién gid thi€t GT = {a, b}, tip sy kién két ludn KL = {e}.
Can phdi chitng minh GT =>* KL.

4.1. Thuit gidi suy dién tién
Trong thudt gidi sau R = {ry,..., r,n}, r; 1a céc ludt sdn xudt
TGian la cac tap sy kién ding
Vet 1a tip cdc ludt sdn xuit da st dung
Loc (F,Rule)' 13 thi tuc cho tip céc ludt r € Rule, r : left — ¢ sao cho left C F.
Phuong phdip {, TGian = GT, Vet = 0, Thoa = Loc (TGian, R);
While Thoa # 0 and KL ¢ GT do {5
r < get (Thoa) /*r : left — ¢*/
Vet = vetU{r}; R = R\ {r};
TGian = TGian U{q}; Thoa = Loc (TGian, R)},
if KL C TGian then exit (“Thanh c6ng”)
eles exit (“Khong thanh cong”)},
Vi du: Vi tap ludt trén, ta c6 két qud Vet = (rq, ro, r3).
Nhin zét: Tuy thudc vao co ché vao, ra cda tip Thoa trong thuit gidi duéi dang
Queue (vao trudc, ra trwéc) hay Stack (vdo sau, ra truéc) ta sé cé két qud tép
Vet khac nhau.

4.2. Thuat gidi suy dién lui
Trong thuit todn nay:
- Goal 12 tip sy kién cin phdi ching minh (t8 chtc duéi dang STACK)
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- Vet 13 tap luit di st dung (td chic duéid ang STACK)

- Tim ludt (f,7,Rule,?) 1a thd tuc xdc dinh r;;, m > j > ¢+ 1 sao cho r; cé
dang r; : left = f. Néu khéng tim thdy thl j = m + 1, m 12 s luat trong
Rule. .

Phuong phdp {; if KL C GT then exit (“Thanh céng”)
eles {2 Goal = KT \ GT; Vet = 0; back = false;
L f « get (goal);
repeat {3 if f & GT then {4 timluat (f,7,r,0) /* Tim luit thir j
sao cho r; : left; = f*/;
~ if 5 < m then {5 Vet = Vet U{(f,J)}
goal =-goalU1eftj \ GT}s
else /* else quay lui theo cdc ludt */ {¢ back = true;
while f ¢ KL and back do {7
repeat {3z (g,k) — get (vet); goal = goal\ left; }s
until f € lefty;
Timluat (g,l,r,k) /* timphwong 4n khéc 461 v&i g */
if 1 < m then {o goal = goal\ lefty;
goal = goal Uleft; \ GT;
Vet = Vet U{(g,!)};
back = false }q
else f=g}7}6}4
if goal = 0 then BREAK else f « get (goal) }3
until f € KL;
if f € KL and back then exit (“khéng thanh céng”)
e .. eljexit (Vet) }2 }1 -

*

5. CAI DAT HE ES- TENSION

Hé ES- Tension duogc cai dit bang ngdn ngir 1ap trinh Borland C, version 3.1.
Céc modun 1én trong hé la:

5.1. Nap dir lidu
Phin nay cé nhiém vy tdi tri thic (bd ludt), tdp su kién gid thiét, két ludn
tir bd nhé ngoai vao bd nhé trong.
i) Bdng sy kién:
struct FACT { char name [MAXLEN], position, type, value - pregiven;
union UNIVERSAL value;

struct RULE *op, *head, *tail;
st act FACTt *next }
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ii)

iii)
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Bédng luat
struct RULE { char name [MAXLEN], role, sens, sign;
struct FACT *fact, *prec, *nect;
struct RULE *same }
Chitc ndng nap CSTT dwgc dam nhén bdi ham
int GetRuleBase (char *filenameR, struct RULE **head - rule, **head - op,
**head - fact)

C4u tric mét phan ti trong bdng su kién gid thiét va két ludn dwoc cho béi
struct PARA - PC { char name [MALEN], type;
union UNIVERSAL vule;
int error}
union UNIVERSAL { char bool, string [20];
, float num } _
Nap gid thiét va két ludn duoc cho béi: .
int GetFactBase (char *filename PC, struct PREC - CONC

**head - prec, **head - conc)

5.2. Mb td suy dién lui

Trong mé td suy dién lui ta st dung hai ciu tric STACK 13 Vet va Goal:
struct Vet {struct RULE *clause;

int order;
struct vet *next }

struct Goal {struct PREC-CONC *conc;
struct vet *tro - Vet
struct goal *next }

Sau ddy la cdu tric dung d€ lwu luit tim duogc trong thd tuc Tim- luat
struct FOUND - RULE { int order;
struct RULE *concl, *conc2
struct PREC - CONC *head }
Ham suy dién chinh dwgc cho béi:
int Backward (struct FACT **fact - table, struct RULE *’rule - table,
op - table, struct PREC - CONC *conc * var),
Ham ndy thyc hién suy dién lui va cho két qud:
1 néu thanh céng
-1 néu ngwoc lai
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5.3. Cai dit co ché hoi dap va gidi thich trong hé ES - Tension

D&i véi céc bién/sur kién, thay vi dwa vao céc gia tri cu thé, ngudi st dung
c6 the dung céc lua chon “khéng biét” va “tai sao”. Ngoai ra, hé concho phép
gidi dép cdc ciu hdi khic:

- Tai sao dua ra dugc luat r
- Tai sao dwa ra duoc sy kién f
1

Hon nira cdc ciu hdi dang trén c6 thé Iong lai véi nhau. Twong ng véi 3 chirc
ning nay la cdc ham.

- int Askforfact (struct FACT *fact - table, struct GOAL goal - conc);

- int Explain for Goal (struct FACT *fact - table struct GOAL goal);

- int Explain for Vet (struct Vet **heat - Vet).

6. THU" NGHIEM HE ES- TENSION VA HUONG PHAT TRIEN

Hé ES- Tension da dugc thi nghiém véi:

-~ CSTT day dd gom 234 luit, tam chia thanh 4 16p, Céc ludt dugc soan thio
¢6 st dung font chir Viét nhdm ting tinh thin thién véi st dung khong chuyén.
Céc diéu kién két lugn tham gia trong céc ludt cé thé:

. Su‘ kién logic
e Bi€u thirc quan hé < bién> <phép toan quan hé> <gia tri>
ho#c <bién> <phép todn quan hé> <bién>,
céc dai lugng c6 thé 13 s8 hodc string.
— Co ché suy dién tién va lui, da chay thir nghiém cho két qud tét.
- Phan gidithich ddp dtng duogc nhu ciu cda ngudi dung.
Céc huwémg phit trién ti€p cda hé:
— Hoan thién CSTT, kiémtra va phat hién mau thuin.

— Thiét ké va xay dung cac hé chuyén gia khic tro gidp va ki€ém tra don
thuéc dung cho c4c bénh cé lién quan véi nhau.

— Tich hgp cidc hé HCGG trong mét hé c¢& 16n, dung cho pham vi twong d8i
rong cac loai bénh.
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