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The work performed to meet the requirement of this task is a con-
tinuing effort, evolving toward a general purpose reasoning tool.
The idea here is to bui a more powerful general expert system
than the previous one %3]. Towards that, this new Bayesian infer-
ence engine is based on the work done by Pearl and Kim[2}.>-The
advantages of this new inference engine over the previous one are
that the representation of the knowledge is more compact and the
1nferenc1ng is suitable for parallel proce531ng//

The inference engine is written in Franz lisp on VAX machine. All
the code %Qd a typescript of how to load and use the system is
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1] Booker L. B., An Artificial Intelligence(AI) Approach to Ship
Classsification. In Intelligent Systems: Their Development and
Application. Proceedings of the 24th Annual Technical Symposi-
um, Washigton D.C. Chapter of the ACM. Gaithersburg, MD., June,
1985, p. 29-35.
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{2] Kim, J. and Pearl, J., A computational Model for Combined
Causal and Diagnostic Reasoning in Inference Systems, Proceed-
ings of IJCAI-83, Los Angles, CA., August, 1983, p. 190-193.
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N typescript
IR

¥

:czi'v

' ' driverl.o meters/ netdif test.l
i".l' inig.l net-img.1l obs.1 typescript
.!0'!. init.o net-img.o rtk783.c

Z” ; mat.! net.1l rtk780.0
0 mat.o nec.o safe/

"‘ "

0'.;.'

_‘;c‘" 2.%asl ret-img

:.'0:. “fasl net-img]

'l'.‘l' (fasl mat.o;

.Q::.O (fasl init.o]

‘)4 3.fasl driverl

AAAS (fasl driverl]

.:::” /usr/local/lib/lisp/nld -N -x -A /usr/aic/hota/bin/lisp -T f4c00 /usr/aic/hota/doc/study/cnet/examples/cat/z-x78
D0 t

,!"." 4.rtk-open

) 0

n".

v S5.whichlevel

%t 2

! . 6.mfork

l' 2

t‘.:b 7 .

10’.‘0 .whichlevel

) 2

¥

+':“a" 8.load-init

\:“.

XA Name of the input file to load : dat/reagan

Py 'f251 dat,reagan.o;

DA Initialize 2 n ""‘W"_ ~«

,"h Target node : reagan

A nil

a 9.showbeliefs

‘t..
!‘"" belief of relations_with_soviets is
\ (0.5 0.5)

MO8 belief of democratic_nominee is (0.3333 0.3333 0.3333)

N belief of japanese is (0.5 0.5)

-l belief of opec_oil_prices is (0.5 0.5)

n: i belief of economic_status is (0.4119 0.3259 0.2622)

,*?2 belief of reagan is (0.6747 0.3253)

' 4

‘ 10.showcons

"V' pi lambda

y lk-relations_with_soviets->reagan

) --> (0.5 0.5) (0.5 0.5)
|: lk-democratic_nominee->reagan

Y ~-> (0.3333 0.3333 0.3333) (0.3333 0.3333 0.3333)
‘.3 lk- japanese->economic_status

AT A --> (0.5 0.5) {0.5 0.5
[ ] lk-opec_oil_prices->economic_status

f:;?n -->7 (0.5 0.5) {0.5 0.5)
; lk-economic_status->reagan

l" ~-> (0.4119 0.3259 0.2622) (0.3333 0.3333 0.3333)
::s:‘ l11l.change~causes

L opec_oll pricess values are :(increased decreased)

o prior values: (1.0 1.0)

¥ ',4: Enter new evidence : (.3 .7)

”—: japaneses values are :(cooperative noi._cooperative)

',,V:P. prior values: (1.0 1.0)

) Enter new evidence : (.7 .3)

" %

J')'C" democratic_nominees values are :(mondale cranston kennedy)

@ prior values: (1.0 1.0 1.9)

9‘1' Enter new evidence : (.5 .4 .1)

‘

!1:' relations_with_sovietss values are :(friendly not_friendly)
‘!:" prior values: (1.0 1.0)

:"I Enter new evidence : (.4 .6)

X}

-'t reelected -~ s 0.72%9 !
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rane typescript
li.:t‘ fail --> 0.2731t
|: 12.showbeliefs

" pelief of relations_with_soviets is

‘c..'»' (0.4 0.6)

v . belief of democratic_nominee is (0.5 0.4 0.1)

t belief of japanese is (0.7 0.3)

ey belief of opec_oil _prices is (0.3 0.7

'l.g‘ belief of economic_status is (0.5002 0.2686 0.2312)
" belief of reagan is (0.7269% 0.2731)

3
r

'Cl"i 13.showcons
N

pi lambda
‘_) lx-relations_with_soviets->reagan
,'tia --> (0.4 0.6) {0.5 0.5)
.l ik-democratic_nominee->reagan
" --> (0.5 0.4 0.1) (0.3333 0.3333 0.3333)
=‘:..‘ lk-japanese->economic_status
o --> (0.7 0.3) (0.5 0.5)
% lk-opec_oil prices->economic_status

--> (0.3 0.7) (0.5 0.5)

lk-economic_status->reagan

;,l.;‘ --> (0.5002 0.2686 0.2312) (0.3333 (.3333 0.3333)
{" ~ T
¥'. oY l4.targetnode
N A reagan
f* i5.bye
¥, (11416 . O)
Yoty 7.bye

® 77.8u 18.3s 9:57 1l6% 173+1177k 98+37io 658pf+0w

L, cat- exit w.-‘
ol cat- -l
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2 (eval-when (load compile eval) (load ’‘mat.o))
"i':.i {include net.l)
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(putd ’+ (getd ’‘plus))

(putd ‘- (getd ‘difference))
{(putd ‘* (getd ’‘times))
(putd ‘/ (getd ‘quotient))
(putd "= (getd ’'equal))
(putd '** (getd ‘expt)

(outd ‘& (getd ’and})

(putd ‘! (getd ‘or))

(putd “~ (getd ‘not})

{outd '@ (getd ’mapcar))

;:;; m===—=====-=-=-= utlmac.l-=-=-z-zo=z-=-=

{declare (macros t})

(defmacro incf (place &optional (delta 1))
‘{setf ,place {(+ ,place ,delta)))

(defmacro incf-f (place &optional (delta 1))
‘(setf ,place (+$ ,place ,delta)))

(defmacro decf (place &optional (delta~ 1))
‘(setf ,place (- ,place ,delta)))

(defmacro decf-f (place goptional (delta 1))
‘(setf ,place (-$ ,place ,delta)})

(defmacro for-each(fe%l fe%2 srest fe$rest)
‘(do ({,fe%l (car ,fe%2) (car fe%3))
(fe%3 (cdr ,fe%2) (cdr fe%3)))
({null , fe%l) nil)
, (cons ‘progn fe%rest)))

; (defmacro while(wh%test &arest whibody)

H ‘{do (}

; ({not ,wh%test) nil)

; , {cons ’'progn whtbody)))

; (defmacro while (whitest &rest wht$body)

H (let ({(%lp (gensym)))

; ‘{prog nil ,%lp

H {or ,wh%test (return nil))
H , @wh¥body

: (go ,%1lp))))

(defmacro ttyesno() ‘{(yesno (read)))

{defun yesno(atm)
(or (= atm ’t)
(= atm 'y)
(= atm ’‘ye)
{= atm ’‘yes)))

(defvar whichlevel 1)

(defun mforkl macro{l)
(list ‘cond ’ ((fork} (wait))))

(defun mfork ()
(or {(mforkl) (setq whichlevel (1+ whichlevel))))

(defun flambda macro (fl)
(list ’function (cons ’lambda (cdr f1l))))

(defmacro lastcar (l_c_x)
‘(car (last ,1_c_x)))

;) m===-=-===-=-=-= flavinit.]l -=s-=-=-=-=z-=-=-=
(declare (macros t))

(declare (special myhash))

(setq myhash (make-egual-hash-table))

(defflavor object+info ((insts nil)
(parents nil)
(children nil))
()
:settable-instance-variables)

(defmethoud (object+info :addmore) (sloc val)
(cond ((member val (symeval-in-instance self slot)))
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init.1

(t (set-in-instance self slot
(cons val (symeval-in-instance self slot))))))

(defun mdefflavor macro (rl)
‘(progn ’‘compile
(puthash-~equal (cons (quote , (cadr rl)) ‘' (+info))
(make-instance ‘object+info) myhash)
(cond (, (cadddr rl)
(set-in-instance (gethash-equal
(cons (quote , (cadr rl)) ’ (+info))
myhasn) ’parents , (cadddr rl))
(for-each x , (cadddr rl)
(send (gethash-equal (cons x ’ (+info)) myhash)
' saddmore ’‘children , (cadr rl)})))
, {cons 'defflavor (cdr rl))))

(defun mmake-instance macro(rin)
*{progn ’‘compile
(send (gethash-equal (cons , (caddr rin) ’ (+info)) myhash)
' :addmore ‘insts , (cadr rin))
({puthash~equal , {caar rin)
, {cons ‘make-instance (cddr rin)) myhash)))

(defmacro msend (objnam slotnam &optional {slotval nil slotvalp))
*(send (gethash-equal ,objnam myhash) ,slotnam
,@(if slotvalp (list slotval))))

(defmacro get-insts(obj)
‘({send (gethash-equal (cons ,obj ’ (+info)) myhash) ‘:insts))

(defun myfix (num lis)
(do ((ans nil (cons (fix (*$ (car tmp) num)) ans))
(tmp lis (cdr tmp)))
({null tmp) (nreverse ans))))

{defun myfloat (num lis)
(setg num (float num))
(do ((ans nil (cons (/$ (car tmp) num) ans)]
(tmp lis (cdr tmp)))
{((null tmp) (nreverse ans))))
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mat.l

(eval-when (locad compile eval) (locad ’init.o))

;;: ==-=-=-=~= Mat.L -m-=-S-=-=~=z

(declare (macros t))

(declare (special myinpport precision myhash retval))

; -=-=-=-=-= remove-duplicates ~=-=-=-=

(defun remove-duplicates {lst &optional (from-end nil))

(do ((ans (cond (from-end {(cdr lst)) {(t (cdr (reverse lst)))))
{mark (conc (from-end (list (car lst))) (t (last lst})))
(cond (ans (ccns (car ans) mark)) (t mark))))
{{null ans) {cond (from-end (reverse mark))
{t mark)))

(setqg ans (remove (car mark) ans)}))

; -=-=-=-=-= normalizing -s-=-=-=-=
; (rorm 7 (.2 .3)) => (.4 .6)
(defun norm(lst)
(let ({(sum (apply '+$ lst)))
(declare (flonum sum))
(cond ((zerop sum)
(listsomany (length 1lst) (/$ 1.0 (length lst)}))
(t (do ((ansl nil
(cons (/$ (car lstl) sum) ansl))
(Istl lst (ecdr 1lstl)))
((null lstl) (nreverse ansl)))))))

; —===-=-=-= outer product -=-=-=-=-=
; (outerpro2 (1 2) ’ (.2 .3)) => (.2 .3 .4 .6)
(defun outerpro2(ll 12)
(do ((ans nil
(append
{do ((xelt tmp2 (cdr xelt))
(tmplcar (car tmpl))
(ansl nil (cons (*$ tmplcar (car xelt)) ansl)))
{(null xelt) ansl))
ans))
(tmpl (reverse ll) (cdr tmpl))
(tmp2 (reverse 12)))
{(null tmpl) ans)))
; (outerpre ‘({1 2) (.2 .3) (.4 .5))) => (.08 .1 .12 .15 .16 .2 .24 .32)
(defun outerpro(l)
(do ((ans (lastecar 1)
{do ((xelt (car nav) {(cdr xelt})
fansl nil))
(({null xelt) (nreverse ansl))
(do ((yelt ans (cdr yelt))
{xeltcar (car xelt)))
({null yelt))
(setq ansl (cons (*$ xeltcar (car yelt)) ansl)))))
(nav (cdr (reverse 1)) (cdr nav)))
({null nav) ans)))

; (outerpromany ‘({(.2 .3) (.4 .5)) ((.1 .2) (.3 .4))))
H => ((.08 .1 .12 .15) (.03 .04 .06 .08))
(defun outerpromany (lis)
(do ((ans nil (cons (outerpro (car tmp)) ans)}
(tmp lis (cdr tmp)))
({null tmp) (nreverse ans))))

(eval-when (load eval) (putd ’aref (getd ’funcall)))
(defsetf aref (e v} ‘(funcall , (cadr e) ,v ,8(cddr e)))
(defvar *maklis-tmp* (*array nil t 10))
(setf (aref *maklis-tmp* 0) nil)
(loop for 1 from 1 to 9

do (setf (aref *maklis-tmp* i)}

{append (aref *maklis-tmp* (1- i))
(list i))))

; (maklis 3) => (1 2 3)
(defun maklis(n)

(declare (fixnum n))

(cond ({< n 10) (aref *maklis~-tmp* n))

(t (append {maklis (1- n)) (list n)))))

; (listsomany 4 A) => (A A A A)
(defun listsomany (l e)
(declare (fixnum 1))
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"v:l {cond ((< 1 1) nil}
o (=1 1) (list e))
,::' (t (cons e (listsomany (- 1 1) e)))))
'
iy ;o (lisdiv "(1 2345 3) => ((123) (45)
,‘ (defun lisdiv (lis nl)
A (declare (fixnum nl))
A (let ((x1))
;.‘.: {while (> nl 0)
,\"" (setq x1 (cons (car lis) x1)
3 lis (cdr lis)
N nl (1- n1)))
fl:' {list (nreverse xl) lis)))
! (defun lisdivrec {(lis nl)
;0'. (do ({ans nil
,:;t (cons (do ((ansl nil (cons (car tmp) ansl))
5.:' (junk nil (setq tmp (cdr tmp)))
] (n2 nl (1- n2)))
+ {(zerop n2) (nreverse ansl)))
3 ans))
4L (tmp lis))
k {{null tmp) (nreverse ans))))
b
. ; ==-=-=-=-= term product -=-=-=-=-=
L) ; (termpre2 ‘(1 2) (3 4)) => (3 8)
_‘\. (defun termpro2(ll 12)
‘:‘ (do ((ans nil (cons (*$ (car tmpl) (car tmp2)) ans))
i (tmpl 11 (ecdr tmpl))
® (tmp2 12 (cdr tmp2)))
'{: ((null tmpl) (nreverse ans)})) AWI“
% ; (termpro ’{(1 2} (3 4) (5 6))) => (15 48)
:'Q‘ (defun termpro(l)
) (do ({ans (car 1)
EIY (do ((ansl nil (cons (*$ (car tmpl) (car tmp2)) ansl))
".“ (tmpl ans (cdr tmpl))
i (tmp2 (car nav) (cdr tmp2)))
‘i ((null tmp.)} (nreverse ansl)}))
;6 (nav (cdr 1) (cdr nav)))
I, {(null nav) ans)))
l: ; (invert ’((1 2 3) (4 5 6))) => ((1 4) (2 5) (3 6))
0.. (defun invert (ppro)
by ({let ({rppro (reverse ppro)}))
. (do ((ans (mapcar ‘list (car rppro))
-‘i:l (do ((ansl nil
:0.: {cons (cons (car tmpl) (car tmp2))
| ansl))
,! (tmpl (car nav) (cdr tmpl))
K (tmp2 ans (cdr tmp2)))
Y {{null tmpl) (nreverse ansl)})))
2 (nav (cdr rppro) ({(cdr nav)))
. ((null nav) ans))))
Y
:.0 (defun arrange (ls ord which thispi)
.l' {setq ord (lisdiv ord (1- which)))
°=.|: (do ({ans nil (cons (/$ (apply ’+$ (car tmp)) (car tmppi)) ans))
’p‘, (tmppi thispi (edr tmppi))
a4 (tmp (let ((pr (apply '* (car ord)))
DA (tr (caadr ord))
(nr (apply ’'* (cdadr ord)})))
A fcond ({= nr 1) (invert (lisdivrec ls tr)})
K~ ({= pr 1) (lisdivrec ls nr))
e (t (invertl (lisdivrec (lisdivrec 1s nr) tr)))))
& (cdr tmpi)}
({(null tmp} (nre.erse ans))})
L (defun arrangel (ls ord which thispi)
(] (setq ord (lisdiv ord (1- which)))
" (do ((ans nil (cons (/$ (car tmp) (car tmppi)) ans))
! (tmppi thispi (cdr tmppi))
:I' (emp (let ((pr (apply ’* (car ord)})
,l: (tr (caadr ord))
& {(nr {apply '* (cdadr ord))))
~:. (cond ({= nr 1) (invertadd ls tr))
5 ((= pr 1) (addsomany ls nr))
@
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mat.]

(t (invertadd (addsomany ls nr) tr))))
(cdr tmp)))
{(null tmp) (nreverse ans))))

(defun addsomany (lis nl)
(do ((ans nil
(cons (do ((ansl 0 (+$ (cor tmp) ansl)
(junk nil (setq tmp (cdr tmp)})

(n2 nl (1- n2)))

((zerop n2) ansl))
ans}))

(cmp 1lis))
((null tmp) (nreverse ans))))

(defun invertadd (lis nl)
{iet {({temp (lisdiv lis nl)))
(do ((ans (car temp)
(do ((ansl nil

(cons (+$ (car tmp) (car ans2)) ansl))

{ans2 ans (cdr ans2))
{junk nil (setqg tmp (cdr tmp)))
(n2 n1 (1- n2)))
((zerop n2) (nreverse ansl))))
(tmp (cadr temp)))
(({null tmp) ans))))

(defun invertl (ppro)
(let ({rppro (reverse ppro)))
{do ({ans (car rppro)
(do ((ansl nil
(cons (append (car tmpl) (car tmp2))
ansl))
(tmpl (car nav) (cdr tmpl))
(tmp2 ans (cdr tmp2)))
({null tmpl) (nreverse ansl))))
(nav (cdr rppro) (cdr nav)))
({null nav) ans))))

; (matdiv (1 2 3 4) ’ (.5 1.0 2.0 3.0)) => (2.0 2.0 1.5 1.333)
{(defun matdiv (bel y)
(declare (flonum y))}
(do ((ans nil
(cons (/$ (car tmpl) (car tmp2))
ans))
(tmpl bel (cdr tmpl))
(tmp2 y (cdr tmp2)))
({null tmpl) (nreverse ans))))

(defun findcp(ppro)
(do ((ans nil (cons (myfix 10000 (norm (car tmpl))) ans))
(tmpl (do ((ansl (car ppro)
(do ((ans2 nil
(cons (outerpro2 (car tmp3)
(car tmp4)) ans2))
(tmp3 ansl {(cdr tmp3))
(tmp4 (car tmp2) (cdr tmp4)))
((null tmp3) (nreverse ans2)j))
{(tmp2 (cdr ppro) (cdr tmp2)))
{(null tmp2) (invert ansl)))
{cdr tmpl)))
((null tmpl) (nreverse ans))))

{defun myequal (1lsl 1s2)
(do ((tmpl 1lsl (cdr tmpl))
(tmp2 1s2 (cdr tmp2)))
((or (null tmpl)
(null tmp2)
(not (mydiff (car tmpl) (car tmp2))))
{fand (null tmpl) (null tmp2)))))

(defun mydiff(x y)
(declare (flonum x y))
(and (< (-$ y x) precision)
(< (-3 x y) precision)))

(defun msendal (namh slotset slotget val)
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mat.]

O - (send namh slotset
N (nreverse (cons val (nreverse (send namn slotget))))))

.”" (defun mspsend (lnkh slot val)
j;:“o {cond ((myequal (send lnkh slot) val)
"' (cond {(equal slot ’:pi) (send lnkh ’:set-pi val) nil)
3 {{equal slot ‘:lambda) (send lnkh ’:set-lambda val) nil)))
sl'i'l ((equal slot ’:pi)
" (send lnkh ’:set-pi val) (send lnkh ’:bnode))
'|‘ ({equal slot ’:lambda)
(send lnkh ’:set-lambda val) (send lnkh ’:tnode))))
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.,. 082 net.l
‘:n" ; -=-=net.}l -s-=-=-=

:q'n: ; -=-=-= At a node -=-=

.‘:'s

:',:c (declare (macros t))

"'4,' (declare {special myinpport precision myhash
s (defvar tobe-updated nil)
! (defvar all-nodes nil)

,ﬁ;' (defvar all-links nil)

BN (defvar all-nodesh nil

a." (defvar ali-linksh nil)

}*“ (defmacro mreset ()

i *(progn ()

'% (setq myhash (make-equal-hash-table))
l;) (mdefflavor node

"y ((values ' (True False))

o (rank nil)

‘l’ (tlinks nil)
Ty {(blinks nil}
%\*: (prior nil)
e, (parranks nil)
) (parprobs nil)
( (condprol nil

. (condpro2 nil)

-::".t' {(belief nil))

| ()
:ﬁa. :settable-instance-variables)

tAX )
:‘:::l (mdefflavor link
¥ ((tnode nil)

o (bnode nil)

(indpro nil) ww

o (lambda nil) oz <

,_‘.'\ (pi nil))
-~

B’ ()
1R :settable-instance-variables)))
o
S ; (mreset) ; inictializing
( (setq myhash (make-equal-hash-table))
s (mdefflavor node
,ﬁg {(values ' (True False))
\'ﬂ (rank nil)
W, (tlinks nil)
?‘ | (blinks nil)
:g:’ (prior nil)
Kt (parranks nil)

(parprobs nil)
{(condprol nil)
{condpro2 nil)
(belief nil))
()

),

S5

! :settable~instance~-variables)
?I . (mdefflavor link
° { (tnode nil)
g (bnode nil)

{indpro nil)

(lambda nil)

(pi nil))

(9]
:settable~instance-variables)

%uu&l 1

:;- (defun mdescribe (nnam)

2y (describe (gethash-equal nnam myhash)))
ol
Al (defun shownodes() (mapc ’mdescribe all-nodes))
»10 (defun showlinks() (mapc ’*mdescribe all-links))}
:— (defun shownetwork() (mapc ‘mdescribe (append all-nodes all-links)))
T

) e updateal] -----------------oooono

. : (defun updateall-dn({toptional (what-node nil))

(%)
‘. H (let ((tobe-updated (cond (what-node (list what-node))
RN ; . (t all-nodes)))
X ; (current))
‘,:.\ ; (while tobe-updated
‘:::‘ : (setq current (gethash-equal (car tobe-updated) myhash)
f H tobe~updated (cdr tobe-updated))
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)H‘ = net.l
:;' W H (send current ‘:update))))
L H
:~ ; (defun updateall-bn(goptional (what-node nil))
,h‘ ; (let ({tobe-updated (cond (what-node (list what-node))
S, : {t all-nodes)))
! ; {current))
- : (while tobe-updated
(‘H H (setq current {gethash-equal {(car {(last tobe-updated))
'ONJ H myhash)
\{ ; tobe-updated (reverse (cdr (reverse tobe-updated))))
L] H (send current ’:update))))
»5.‘ H
P\ ; (defun updateall-dp(sopticnal (what-node nil))
X H (let ((tobe-updated (cond (what-node (list what-node))
. : (t all-nodes)))
2,80 H (current))
q\ H (while tobe-updated
:2 H (setq tobe-updated (remove-duplicates tobe-updated)
: current {(gethash-equal (car tobe~updated) myhash)
Y : tobe-updated (cdr tobe-updated))
:.h H (send current ‘:update))))
( ; (defun updateall-dpe (soptional (what-node nil))
Nl H (let ((tobe-updated (cond (what-node (list what-node))
N - : (t ail-nodes)))
vy H (current))
Agx : (while tobe-updated
;5¢. : (setq tobe-updated (remove-duplicates tobe-updated t)

current (gethash-equal (car tobe-updated) myhash)
tobe-updated (cdr tobe-updated))

® : {send current ’:update})))
N :
: (defun updateall-br(4optional (what~node nil))
- (let ((tobe-updated (cond (what-node (list what-node))
<n (t all-nodes)})
Y (current))
A (while tobe-~updated
» (setq tobe-updated (remove-duplicates tobe-updated)
( current (gethash-equal (car {last tobe-updated))
; % myhash)
,éx tobe-updated (reverse (cdr (reverse tobe-updated})})
) (send current ’:update))))
=
;j: ;{defun updateall-bre(&optional (what-node nil))
¥ : (let ((tobe-updated (cond (what-node (list what-node))}
L H (t all-nodes)))
; {current))
L%yl H (while tobe-updated
)'ﬂ : {setq tobe-updated (remove-duplicates tobe-updated t)
;*h H current (gethash-equal (car (last tobe-updated))
S;: H myhash)
. ; tobe-updated (reverse (cdr (reverse tobe-updated))))
;ﬁ} H {send current ’:update))})
(] 205 mmmmmmmme—e- end updating ~--=v---wecccccmcoo—o
) (defun showbeliefs(soptional (ofwhat all-nodes))
: {(cond ({atom ofwhat) (msg (N 1) "belief of " ofwhat " is "
) (C 35) (msend ofwhat ’:belief)))
(t (mapc (flambda(x)
f* {msg (N 1) " belief of " x ™ is "
* (C 35) (msend x ’:belief)))
.- ofwhat))))

(defun showcons (&optional (ofwhat all-links))
(msg (N 1) (B 30) "pi" (B 10) "lambda")
(cond ((atom ofwhat)
(msg (N 1) ofwhat (C 25) " --> ™ (msend ofwhat ’':pi) (C 55)
(msend ofwhat ’:lambda)))
{t (mapc (flambda (x)
(msg (N 1) x (C 25) " -=> " (msend x ':pi) (C 55)
{msena x ‘:lamnbda)))

A

2405

ofwhat))))

(defun showlamhdas(&optional (ofwhat all-links))
(cond ((atom ofwhat) (msg (N 1) "lambda of " ofwhat " is "
(C 35) (msend ofwhat ‘:lambda)))

2

XXX A
w

‘et

XX

4:, (t (mapc (flambda{x)
4 {msg (N 1) " lampbda of ™ x " is "
®
“‘
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net.}
(C 35) (msend x ’:lambda)))

ofwhat))})
!“
N (defun showpis(soptional (ofwhat all-links))
'i:. (cond ((atom ofwhat) (msg (N 1) "pi of " ofwhat " is *
(C 35) (msend ofwhat ‘:pi)))
.- (¢ {mapc (flambda(x)
‘o (msg (N 1) " pi of " x " is »
‘::l (C 35) (msend x ‘:pi)))
‘0, P ofwhat))})
:|:|Q
:'.' (defmethod (node :getallpis) ()
,:a: {cond {(tiinks (do ((ans nil

(cons (send (gethash-equal
(car tmpl) myhash) ' :pi)

el ans))
e {tmpl tlinks (edr tmpl)))
.:" {({null tmpl) (nreverse ans))))
o..: (t (list prior))))
LY
':!' (defmethod (node :getalllambdas) ()
('" (cond (blinks (do ({ans nil
. (cons (send (gethash-equal
Ly {car tmpl) myhash)
:|.l ’ :lambda)
o ans) )
:.O:‘ (tmpl blinks (ecdr tmpl)))
;“l: ({null tmpl) (nreverse ans))))
":' (t (list prior))))
®
c“!i (defmethod (node :update) ()
k) (let* {{ptlinksln (length tlinks))
A‘. {(pblinksln (length blinks))
:\' (allpis (send self ’:getallpis))
e, (alllambdas (send self ‘:getalllambdas))
: ] (piout (outerpro allpis))
(prelambda (termpro alllambdas))
r (bel}) (prepil! (contlam})
.
Y {cond ((= ptlinksln 0) ; *** no top links ***
\,.: (setq bel (termpro2 prelambda piout)))
” (t
} : (setqg bel
”g (termpro?2
< (myflcat 100000000
:) (do (f{ans nil
(cons (do ((ansl 0
A $ (+ ansl
¥ (* {car mtl)
(car mt2))))
g' {mtl (car templ)
R ! {(cdr mtl))
(mt2 temp2 (cdr mt2)))
({null mtl) ansl))
m ans))
v (templ condpro2 (cdr templ))
N (temp2 (myfix 10000 piout)))
R ((null templ) (nreverse ans))))
:.. prelambda)
L)
b/ » contlam
® {myfloat 100000000
(do ((ans nil
' {cons (do ((ansl 0 (+ ansl
a4 (* (car mtl)
“Q (car mt2))))
:l‘ {mtl (car templ) (cdr mtl))
N {me2 temp2 {cdr mt2)))
O {{null mtl) ansl))
® ans))
3 (templ condprol (cdr templ))
P (temp2 (myfix 10000 prelambda)))
r‘ . ((null templ) (nreverse ans))}))})
" {send self *:set-belief (norm bel)); update bellief
)‘,’i (do ((templ blinks (cdr templ)); update pis
[
&
J
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net.1
(temp2 alllambdas (cdr temp2)))
((null templ))
(let ((temp3 (mspsend (gethash-equal (car templ)
myhash)
*:pil (matdiv bel (car temp2)))))
(cond (temp3 (push temp3 tobe-updated)))))

(cond ((= ptlinksln 1); update lambdas
(let ((temp (mspsend (gethash-equal (car tlinks) myhash)
‘:lambda contlam)))
(cond (temp (push temp tobe-updated)))))
((> ptlinksln 1)
(do ((templ tlinks {(cdr templ))
(temp2 {(maklis (length parranks)) (cdr temp2))
(temp3 (termpro2 contlam piout);)
{((null templ))
{let* ((tclh (gethash-equal (car templ)
myhash))
(temp (mspsend tclh ‘:lambda
(arrange temp3
parranks (car temp2)
(send tclh ’:pi)))))
(cond (temp (push temp tobe-updated}))})})}))

I Y

(defun cnet ()

T,

22 OE Ty,

,;.'-
S

.

ity

(msg (N 1) (ptime) (N 1))
(setg precision (/$ 1.0 (expt 10 4)))
(setg float-format "%.4g")
(msg (N 1) " Name of the input file to load : ")
(load (read))
(setg all-nodes (get-insts ‘node)
all-links (get-insts ’link)
all-nodesh (do ((ans nil
(cons (gethash-equal (car tmp) myhash)
ans))
(tmp all-nodes (cdr tmp)))
({(null tmp) (nreverse ans)))
all-linksh {(do {{ans nil
(cons (gethash-equal (car tmp) myhash)
ans))
(tmp all-links (cdr tmp)))
((null tmp) (nreverse ans))))

(msg (N 1) " Initialize ? %)

(and (ttyesno) (init-net) {(down-load-all))
unsg (N 1) (ptime) (N 1))}

(updateall-br)

(msg (N 1) (ptime) (N 1)))

(defun init-net{)

'

AR AR

L&

; add tlinks and blinks to nodes & check cardinality of indpro
(for-each xh all-nodesh
(let ((pri (send xh ‘:prior)))
(send xh ‘:set-rank (length (send xh ’':values)))
(cond (pri (send xh ’:set-prior (norm pri)})
(t (send xh ’:set-prior
(listsomany (send xh ’:rank) 1.0))))
(send xh ’:set-belief (send xh ’:prior))))

(for-each x all-links
(let ({(xh (gethash-equal x myhash)))
(msendal (gethash-equal (send xh ’:tnode) myhash)
’:set-blinks ’:blinks x)
(msendal (gethash-equal (send xh ’:bnode) myhash)
':set-tlinks ’:tlinks x)))

; expand all nodes
(for-each xh all-nodesh
(let ((tlk (send xh ’:tlinks)))
(cond (tlk (do ((parpro nil
(cons (send (gethash-equal (car tlks)
myhash)} ‘:indpro)
parpro))
(parrnk nil

i W, L (P) Tt
W, ;’.'t’.'n' s'l i "'c'. A z' o'- ot "' "'d"c* & ‘«'c’ 't .\',h' ..i e’n't‘ "' ""t%, ..a ..m' t" a'
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, net.1
N} (cons (msend (msend {car tlks) ‘:tnode)
‘ﬁ: ' irank)
?‘ parrnk))
g: (tlks (reverse tlk} (cdr tlks)}))
(8 ((null tlks)
24 (send xh ’:set-parprobs parpro)
( (send xh ’:set-parranks parrnk)
v (send xh ’:set-condprol
L (findcp parpro))
!2 (send xh ’:set-condpro2
: {invert (send xh ’:condprol)))
" 1))
"
& ; expand all links
t (for-each xh all-linksh
W (send xh ‘:set-pi (send (gethash-equal (send xh ’:tnode)
~‘l‘ myhash) ':prior))
f“ (send xh ’:set-lambda
! (do ((ans nil
" (cons (do ((ansl O
hd (+$ ansl (*$ (car mtl)
O {car mt2))))
( (mtl (car teml) (cdr mtl))
> (mt2 tem2 (cdr mt2)))

((null mtl) ansl))
ans))
(teml (invert (send xh ‘:indpro)) (cdr teml))
(tem2 (send (gethash-equal {send xh ’:bnode) myhash)
':prior)))
((null teml) (nreverse ans)))))

o?‘.

o

s

t)

= o

.
-

(defun d-l-node (x)
(let ((xh (gethash-equal x myhash)})
(msg (N 1) "(mmake-instance ‘" x * ‘node"

O

a‘ (N 1) " ’:values '* (send xh ’:values)
A (N 1) " ’:rank " (send xh ’:rank)
& (N 1) » r:tlinks *" (send xh ’:tlinks)
‘ (N 1) " *:blinks ‘" (send rh ’:blinks)
W (N 1) ™ ’:prior ‘"™ (send xh ’:prior)
fp: (N 1) ™ ’:parranks '™ (send xh ’:parranks)
;! (N 1) " ’:parprobs " (send xh ’:parprobs)
3 (N 1} " ’:condprol " (send xh ’:condprol)
) (N 1) " ’:condpro2 ‘" (send xh ’:condpro2)
) (N 1) " ’:belief " (send xh ’:belief) ™))"
) (N 2))))
(defun d-1-link (x)
iy (let ({(xh (gethash-equal x myhash)))
% (msg (N 1) "(mmake-instance ‘" x " ’link"
) (N 1) " ’:tnode ‘" (send xh ’:tnode)
(N 1) ™ ’:bnode ‘"™ (send xh ’:bnode)
(N 1) " ’:indpro ‘" (send xh ’:indpro)
(N 1) " ’:lambda " (send xh ’:lambda)
o 8 (N 1) " ’:pi '" (send xh *:pi) ™))"
) (N 2))))
(defun down-load-all()
! (msg (N 1) "; -=-=wz-=-=NODES-=-=-~=-=" (N 1))
5 (mapc ‘d-~l-node (get-insts ’‘node))
o3 (msg (N 1) "; -=-=-=-=-=LINKS-=w=-=-=" (N 1))
? (mapc ‘d-1-link (get-insts ‘link)))
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OV

.; driverl.l
:‘,:l": ;:: -*- Mode: LISP:; Syntax: Common-Lisp: Package: USER; Lowercase: Yes; Base: 10; Fonts:CPTFONT,CPT
‘.‘!:‘. 10} mmemmemmm———— graphic interface ---==---wcec---o

M (declare (macros t))

;;..:p'f : (eval-when (load compile) (load ‘780locad.o))

::'.e: {cfasl ’'~hota/doc/study/cnet/examples/cat/rtk780.0 *_device_open ’'rtk-open
. U "integer-function™)

H (gezaddress ‘ _device_close '‘rtk-close "integer-function”)
Jl‘l; getaddress ‘' _device_set_artype ' set-artype "integer~function®)
, ¢ {getaddress ' _device whatalu *whatalu "integer-function")
..'5 (getaddress ‘_device_line ‘rtk-line "integer-function")
BN, {cezaddress '_device_rect ‘rtk-rect "integer-function®)
.53 igetaddress ' _device_rect_border ‘rtk-rect-border “"integer-function")
!" > {getaddress ' _device text ‘rtk-text "integer-function")
e {gecaddress ' _device_flipcol ’'flipcol "integer-function")
;l}‘ {getaddress ’'_device_erase ‘rtk-erase "integer-function")
]

5;:. {eval-when (load) (rtk-open 1))

gl {(defun graph-pane-width() 1280)

" {defun graph-pane-height () 1024)

q‘l:. (defun draw-myline (x0 y0 x1 yl &optional (color 1) (artype ’tv:alu-xor)}
l."l (set-artype (cond ({= artype ‘tv:alu-xor) #x2)

e (t #x0)))

\ (rtk-line x0 y0 x1 yl color))
BN (defun draw-mystring (iname x1 yl x2 y2

Ty soptional (fcolor 1) (bcolor 0) (dx 8) (dy 12))
ty (rtk-text x1 yl fcolor bcolor iname dx dy))

: "- defun draw-mygray (&rest rest))

v (defun draw-myrectangle (x0 y0 x1 yl soptional (color 1) (artype ‘tv:alu-xor))
-"&"" (set-artype (cond ((= artype ’'tv:alu-xor) #x2)

‘ {(t #x0)))

® {rtk-rect x1 yl (+ %0 x1) (+ y0 yl) color))

—;"o (defun draw-myrectangle-border (x0 y0 x1 yl color)

e (rtk-rect-border x0 y0 x1 yl color))

;.‘l: (defun clear-graph-pane (srest rest)

;q:a (rtk~erase))

RA) (defun draw-bitblt (&rest rest))

l’::l {defmacro tr-graph ()

L) ‘(trace graph-pane-width

f graph-pane-height

ety draw-myline

‘:l..' draw-mystring

:.M:. draw-mygray

.g:a' draw-myrectangle

50' clear-graph-pane

l'.:l draw-bitblt))

G (defun testcol()

) (do ((yl O (+ yl 64))

UK (clnum 0))

;a:.:| ((= yl 1024) t)

i‘q'll (do ((x1 0 (+ x1 80)))

,"l‘ ((= x1 1280) t)

1M (rtk-rect x1 yl (+ x1 79) (+ yl 63) clnum

neh {rtk-rect-border x1 yl (+ x1 79) (+ yl 63) 0)

1M (setf clnum (1+ clnum)))))

s (defun tcls(&optional (fg 1))

& (do ((yl 0 (+ yl 128))

N .l {clnum 0))

[ AW ((= yl 1024) t)

M, (do ((x1 0 (+ x1 80)))

o ((= x1 1280) t)

" (rtk-rect x1 yl (+ x1 79) (+ yl 127) clnum)

(rtk-rect-border x1 yl (+ x1 79) (+ yl 127) 0)

Yy (rtk-text (+ x1 yl 0 124 (get_pname (concat clnum ""))))
:':' (setf clnum (next-clnum clnum fg)))))

{) ]

’,Q"' (defun next-clnum (pcol inc)

.!:'.! (let ((tmp (+ pcol inc)))

a‘,‘ (cond ((< tmp 128) tmp,

l!':l' (t (1+ (mod tmp inc))))))
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::I"
el
Y e rtk780.c
In #include <sys/ioctl.h>
:‘l’ #include <sys/rtk.h>
,“ #include <stdio.r>
{ #irclude <signal.h>
o Sy
I static char buff([2048];
( . szatic short set = 0Ox8C0;
s;'.o szatic int ramtek:
Y stazic char alutype;
:‘.t' /= Biack Red Orange Yellow Green Blue Aqua White & 8 more */
"I'. crar tablell324) = [ /* Actually should be "table[256][4]"... */
X ¢.0,0,0,
0y 0.0,255,0,
B 0.128,235,0,
t 0,255, 255,90,
7 0,255,0,0,
W 255,0,0,0,
o 255,255,0,0,
9.:; 255,255,255,0,
o0 0,0,0,1,
g 0,0,255,1,
1..0 0,128,255,1,
i 0,255,255, 1,
I 0,255,0,1,
Y 255,0,0,1,
: 255,255,0,1,
o 255,255,255,
;ﬂ} bi
o char tablel[1024] = {
LN 0, 0, o, a,
® 0, 0, 63, @,
¥ e, 0, 127, a,
:;1: o, 0, 191, O,
‘.l‘., 0, 0, 255, O,
i"l
thed 0, 63, 0, o,
.: o, 63, 63, O,
‘h o, 63, 127, o0,
L 0, 63, 191, a,
b 0. 63, 255, O,
W
Y 6. 127, 0, o0,
:|. 0, 127, €3, O,
# 0, 127, 127, O,
o 0, 127, 191, O,
:) 0, 127, 255, O,
" 0, 191, o0, O,
) 0, 191, 63, o,
G 0, 191, 127, G,
’:'\ 0 191, 191, @
i . ’ . .
,:.: 0, 191, 255, O,
v
KN 0, 255, 0, O,
0, 255, 63, O,
«;.. 6, 255, 127, O,
) 0, 255, 191, O,
W 0, 255, 255, O,
U
‘1: 63, 0, o, o,
¥
o 63, 0, 63, O,
o 63, 0, 127, o,
@ 63, 0, 191, 0,
" 63, 0, 255, O,
-; 63, 63, a, o,
Nl 63, 63, 63, 0,
N 63, 63, 127, O,
Wi 63, 63, 191, O,
D 63, 63, 255, O,
o
' 63, 127, o0, O,
Aoy 63, 127, 62, 0,
- 63, 127, 127, O,
"W 63, 127, 191, O,
‘,:.: 63, 127, 255, O,
) i
U 63, 191, o0, O,
o
s:"‘ \
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80.c
e,
€3, 8:
, s '
T
63, igl, g :
63, 191' N g:
s " : :
6 555' lgl' :
3, ) ’ '
Vz Z;' 5;5, ;55 -
D '( ’ . | O’
.“' 63 . g: c,
2\ &3 ﬂ 67 OI
L) 63, N ; I
5 ' l | O
’5: 7' g' lgg'
\ 157, : ; :
4 . ’ O’
‘," - 7. 0 ; '
d::': 157, ; O’
'::':: 1127: 6;. lzz: 8'
ih:'o 7, 63' 125’
'“l" 127, 23’ ; 0'
i:'.l.' 157, 63, 0, 0:
l/jq. ]]:27, : . 8,
'4 127, 57 15_1’: :
," ' | 1 '
v: 133 g-’ o :
P bR . 2 | :
g2 o 4+
1 ’ 1’ ' :
'.." 127 121' 132, :
S ' | l ’
sig'.l lg;' izl' 255 :
:" 12;' 191, g: g'
27, ' 6 ,
‘::::: ]]:27' 222' lzz: g'
2:""‘ 127: gsg’ égs' |
. | 5' '
3
7, ;
Sy 2 6 ’
.!:" 127' 0, & g’
:; : g; 255,
9 0'
4 1 v ; 2
@'.- : ' ' ’ |
i!" 191” 0 sgl o,
.'v ||. 131' €3, & g:
:.:. 1 y 63: 19;:
9 6 5 g,
'::.' 191, e 2 0'
’ 1, ;. ;
\':: 191, A 63, o’
RN 191, 27, : 0'
Yl 19 127' 121’ :
P 1, 127’ 195'
WS, 191. 127' ; 0'
'| ]igl' 127, N 8:
f ': 1’ 63,
A 19 s " 2
:" 191 121' 121’ o'
e 191, 191' ;55, ;
u 1, 91,
.
.;:'“ 191' 5, B g,
.‘:q'O i91' 225' 121' :
0y , 2 . : :
;:‘:'.:: 1L, 5 3 0'
::'." igl' 355’ 0, 8:
. 191: 0 63: a,
'.- : 12 o
‘ Y 91,
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g:::g 255, 63, 191, 1,
Ay 255, 63, 255, 1,
u
‘o:: 255, 127, 9, 1,
:'o:, 255, 127, 63, 1,
&0 255, 127, 127, 1,
{ 255, 127, 191, 1,
v, ~ -
':.:g 235, 127, 255, 1,
0
I 255, 191, 0, 1,
M‘" 255, 191, 63, 1,
,'t.l 255, 131, 127, 1,
X 255, 191, 191, 1,
L 255, 191, 255, 1,
i
I 255 255 0 1
fl ’ v . v
a'.::' 255, 255, 63, 1,
el 255, 255, 127, 1,
hy 255, 255, 191, 1,
Yty 255, 255, 255, 1,
b“"
il 32, 32, 32, o0,
{ 95, 95, 95, O,
.;,;v 259, 159, 159, 0O
o b
oy
;\‘:M. device_open(orientation)
J:(::' int orientation;
e .
U :
nelt, if((ramtek = open("/dev/rtk", 2)) < 0) return{(-1);
[ ) r_wtab(tablel, 0, 0, 256, 0):
" alutype = 0x00;
. : buff[0) = orientation & 0Ox01;
5‘?*, buff[l] = 0x27;
:"‘2 1t (write(ramtek, buff, 2) != 2) return{(-1);
return(0) ;
4 ’:’: )
B0
! device_close ()
g (
0y close(ramtek);
‘C:Q return(0) ;
Q." V
W5
f|‘.' )
,g‘l ] device_set_artype (x)
f9!~ int *x;
{r)\ ‘ switch (*x) {
.I‘ case 0: alutype = 0x00; break:;
K\ case 1: alutype = 0x01; break;
l'. case 2: alutype = 0x02; break:;
;l'..l case 3: alutype = 0x03; break:;
) " case 4: alutype = 0x04; break;
SaH case 5: alutype = 0x05; break:
o case 6: alutype = 0x06; break:
o V" case 7: alutype = 0x07; break;
;.‘ case 8: alutype = 0x08; break;
"Q.. case 9: alutype = 0x09; break;
A\ case 10: alutype = Ox0a; break;
D case 1ll: alutype = Ox0Ob; break;
’} ) case 12: alutype = O0x0Oc; break:
’_ default: alutype = 0x00; break:;
) }
i::« }
:il device_whatalu ()
W {
|:5:| return (alutype - 0x00);
U 3
" device_line(x0, y0, xl, yl, color)
@ int *x0, *y0, *xl, *yl, *color;
" /
‘0... register int rx0, ry0, rxl, ryl;
b3 ~
~'|.| rx0 = *x0;
‘.:‘0 ry0 = *y0;
",..i rxl = *x1;
a4* ryl = *yl;
L
"‘,:"
).‘.‘
)
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0x0E;

1: buff(0] = O0x03; buff[1l]

I buffi2] = 0x02; pbuff(3] = 0x88:
N buff{4] = *color & OxFF; buff{5] = 0x00;
i buff{6] = alutype; buff[7] = 0x00;
! buff[8] = rx0 & COxFF; buff[9] = (rx0 >> 8) & 0x07;
( ouff(10] = ry0 & CxFF; buff[ll] = (ry0 >> 8) 5 0x03;
\ pufff12] = 0x04; buff{l3] = 0x00;
) ouff{14) = rxl & OxFF; buff(15) = (rxl >> 8) § 0x07;
B buff(l6} = ryl & OxFF; buff{17] = (ryl >> 8) & 0x03;
3 if(write(ramtek, buff, 18) != 18) return (-1);
¥ rezurn (0):
{
‘Q ce_rect border(x0, y0, xl, yl, color)
’“ int o *x0, *y0, *x1, *yl, =*color:
B {
% register int rx0, ry0, rxl, ryl;
L
:2 rx) = *x0;
y ryd = *y0:
{ rxl = *x1;
P ryl = *yl;
) buff{0] = O0x03; buff{l] = 0OxO0E;
i‘ buff{2] = 0x02; buff[3] = 0x88;
b buff[4] = *color & OxFF; buff(5] = 0x00;
" buff(6] = alutype; buff[7] = 0x00;
A buff (8] = rx0 & OxFF; buff(9] = (rx0 >> 8) & 0x07;
L) buff({10] = ry0 & OxFF; buff[11] = (ry0 >> 8) & 0x03;
; buff{12] = 0x10; buff(13] = 0x00; ‘I*wd
Y buff{14) = rxl & OxFF; buff[l15] = (rxl >> 8) & 0x07;
W buff{16] = ry0 & OxFF; buff[17] = (ry0 >> 8) & 0x03;
4 DUff[18] = rxl & OXFF; buff(19] = (rxl >> 8) & 0x07;
¢ buff[20] = ryl & OxFF; buff(21) = (ryl >> 8) & 0x03;
L
i buff(22] = rx0 & OxFF; buff([23] = (rx0 >> 8) & 0x07;
:. buff(24] = ryl & OxFF; buff(25] = (ryl >> 8) & 0x03;
J
¥
§ buff(26] = rx0 & OxFF; buff[27) = (rx0 >> 8) & 0x07;
Q buff (28] = ry0 & OxFF; buff(29] = (ry0 >> 8) & 0x03;
3
Y
. if(write(ramtek, buff, 30) != 30) return (-1);
return (Q);
Y }
h
M device_rect {x0, y0, x1, yl, color)
' int *xQ, *y0, *xl, *yl, *color:
4 ¢
) register int rx0, ry0, rxl, ryl;
q
R rx0 = *x0;
e ry0 = *y0;
) rxl = *x1;
i ryl = *yl;
b buff{0] = 0x02; buff[l] = 0x09;
buff(2) = Ox44; buff{3] = 0x08;
buff{4] = *color & OxFF; buff(5] = 0x00;
& buff{6] = zx0 & OxFF; buff(7] = (rx0 >> 8) & 0x07:
X buff (8] = ry0 & OxFF; buff(9] = (ry0 >> 8) & 0x03;
) buff(10) = rxl & OxFF; buff(ll] = (rxl >> 8) & 0x07;
buff[12]) = ryl & OxFF; buff|[13) = (ryl >> 8) & Ox03;
:: buff(14] = alutype; buff(15] = 0x00;
AY
hx if(write (ramtek, buff, 16) != 16) return (-1);:
(] return (0);
'V
g
. ievice flipecol(cl)
[} S et
y
'; return{*cl + 125);
4
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device_erasel()

int x0, y0, xl, yl, color;

x1 = 1279

yl = 1023

color = 0;

return(device rect (&x0, &y0, &xl, &yl, &color));
zevice reset ()

puff (0] = Ox00; buff(l] = 0x05;

if(write(ramtek, buff, 2) != 2) return (-1):

recurn {(0);
}

device_ text (x0, y0, fcolor, bcolor, textptr, dx, dy)

irt *x0, *y0, *fcolor, *bcolor, *dx, *dy:
char *texuptr;
register int wsize, length;

register char *bptr;
register int rx0, ry0;

rx0 = *x0;

ry0 = *y0;

buff (0] = Ox0B; buff[l] = 0x0C;

buff(2] = 0x86; buff(3] = 0x81;

buffi{4] = *fcolor & OXFF; buff[5] = O0x00;
buff[(6] = *bcolor & IXFF; buff(7] = 0x00;

puff(8] = 0x00; buff{9]) = 0x00;

buffl10] = *dx & OxFF; buff(ll] = 0x00;

buff{12] = *dy & OxFF; buff(13] = 0x00;

buff[l4] = rx0 & OxFF:; buff{l5] = (rx0 >> 8) & 0x07;
buff{l6] = ry0 & OxFF; buff({l7] = (ry0 >> 8) & 0x03;

length = strlen(textptr);

if{length <= 0)
if(length > 78)

return{~-1);
length = 78;

puff (18] = length & OxFF; buff(19] = 0x00;
if((wsize = 20 + leng:ch) & 1) wsize++;

pptr = sbuff(20];
while (length--) *bptr++ = *textptr++;

f(write(ramtek, buff,
return (0):

wsize) < wsize) return(-1):;

wtab(values,
Rar *values;
int load_table,
{

load_table, start, nvals, select_table)

() v1

start, nvals, select_table:;
register i, j, k:

j = 0:

if(nvals) { /* Then must load before selecting */

/* Load Auxiliary Memory command -- Device 0 */

buff(0] = 0x00;
buff{l] = 0x03;

/* Table start address -- 16ébit start, not entry start */

. buff(2]
buff(3] =

(i = start * 2);
({i >> 8) + (load_table * 2))

& OXFF;

/* Number of bytes to load -- 4 times number of entries */

"a 't .’; "D Iy 0 3 |I" G

5 )
R XOBOLASOGAUISKILORCH X A OOL IR

/* Maximum size string which fits buff */

/* number of bytes for write */
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buff({4] = (i = nvals * 4) & OxFF;
buff[5] = (i >> 8) & OxFF:
= 6:
for(i=0;i<nvals;i++) {
buff[4++] = *values++; /* Blue */
buff(j++] = *values++; /* Green */
buff{j++] = *values++; /* Red */
buff(j++] = *values++; /* And any blink... */
}
X = 32 /* Either zero or (6 + (nvals * 4)) */
buff k++] = 0x00; /* Select table... */
pufflk++} = 0x03;
buffik++] = O; /* Table number */

buffk++] = (select_table * 2) & 0x06;

buffk++] = 0; /* Just selecting so no actual writing... */
buff€ k++] = 0;
i€ (write(ramtek, buff, x) !'= k) return(-1l);

return(select table);
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R : net-img.1
:‘g A Mode: LISP; Syntax: Zetalisp; Package: USER; Base: 10; Lowercase: Yes;-*-
: {eva.-when (load compile) (load 'mat.o))
a ; ~==-=-=-=-=-=net,l -=-=-=-=
;o o~=-=-= At a node -~=-=
4
(declare (racros t))
3 {defvar myoutport)
':0.. (defvar default-out-file-name ’/usr/aic/hota/latest-out.l)
b (de€var precision .0C201)
:: N (cefvar myhash (make-equal-hash-table))
D (defvar tobe-updated nil)
i.‘. (defvar targetnode nil)
'l:.f (defvar all-nodes nil)
(defvar all-links nil)
! . (defvar all-nodesh nil)
-_,. (defvar alli-linksh nil)
« ¥ (defvar node-w)
! » (defvar node-h)
e
K} 3 (defvar node-w2)
5‘,' (defvar node-h2)
B (defvar node-wi4)
( (defvar node-n4)
(defvar gp-w 1000)
Y (defvar gp-h 1000}
5\ (defvar m-x 0)
'\ (cefvar m-y 0)
- (defvar ma-x)
n (defvar device-type nil)
ﬁ. (defvar bgc 0)
(defvar fgc 7)
e (defvar hlt-c 1) o
¥ 4" (defvar first-c 2) "-“wﬁ, ’ ’
53 (defvar second-c 3) ‘ Rt
35 (defvar third-c 4)
- (defvar fourth-c S)
: (defvar fifth-c 6)
\' (defvar need-graphics t)
( (defmacro f-dotimes((count count-times) &rest body)
',\' *(do {(,count O {1+ ,count)))
|'0‘ ({= ,count ,count-times) t)
) , @body) )
W (defmacro hash-from-myhash (%1ls%)
"‘I ‘(do ((%ans nil (cons (gethash-equal (car %tmp) myhash) %ans))
‘ (%tmp ,%lst (cdr %tmp)))
:f) ((null %tmp) (nreverse %ans))))

(mdefflavecr node
({i-name "noname")

e, ¢ (values '’ (True False))
‘.‘; (rank nil)
B (p-x nil)
L (p~y nil)
- {pos ‘(0 0))
L (ent 0)
i (imp 0)
et (nd-color Q)
[ {tlinks nil)
b " (blinks nil)

(prior nil)
(init-prior nil)

; (parranks nil)
’ (parprobs nil)
l‘j (condprol nil)
}_J {condpro2 nil)
v (belief nil)
|} (init-belief nil))
L

0
:settable~instance-variables)

£2

=

(mdefflavor link
({k-pame "noname")
(tnode nil)
(bnode nil)
(indpro nil)
(lambda nil)

-
r

LT

L

l
- § DO COODUOUORION ) DG
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::l (init-lampda nil)
o (pi nil)
“" {inic-pi nil)
.".. E ;
,',. (t-pt " (2 0))
5“‘ (b=-pt * (0 0))
M {mu-infa 0))
{ 0
~\. :settable~instance-variables)
:' {(cefun mdescribe (nnam)
b ‘*.I,: (describe (gethash-equal nnam myhash)))
b hl
n“-' {defun shownodes () (mapc ‘mdescribe all-nodes) t}
' . (defun show.inks() (mapc ’‘mdescribe all-links) t)
";D (defun shownetwork () (mapc ’‘mdescribe (append all-nodes all-links)}) t)
4 1]
-?N (defun showbeliefs(&optional (ofwhat all=-nodes))
P ) (cond ((atom ofwhat) (msg (N 1) "belief of " ofwhat " is "
'\-l' (C 35) (msend ofwhat ’:belief)))
":l (¢t (mapc (flampda (x)
,.: {msg (N 1) " belief of " x " is *

(C 35) (msend x ’:belief)))
ofwhat)))
<)

\ L}
_J-' (defun showcons (&éoptional (ofwhat all-links})
Y {msg (N 1) (B 30) "pi" (B 10) "lambda“)
o (cond ((atom ofwrat)
AR (msg (N 1) ofwhat (C 25) " ~-> " (msend ofwhat ’‘:pi) (C 55)
A (msend ofwhat ’:lambda)))
® (t {(mapc (flambda (x)
Ty (msg (N 1) x (C 25) "™ -=-> " (msend x ':pi) (C 55)
i :}, (msend x ’:lambda)))
) ofwhat)))
ey
:* t)
} {defun showlambdas (&optional (ofwhat all-links))
el (cond ((atom ofwhat) {(msg (N 1) "lambda of " ofwhat " is "
{ (C 35) (msend ofwhat *:lambda))})
*,.' (t {(mapc (flambda (x)
N (msg (N 1) " lambda of " x " is "
;, (C 35) (msend x ’:lambda)))
:“{ . ofwhat)))
H_,\‘,,-. -
2 {defun showpis(soptional (ofwhat all-links))
3 (cond ({atom ofwhat) (msg (N 1) "pi of " ofwhat " is "
P (C 35) (msend ofwhat ’:pi)))
R (t (mapc (flambda (x)
N W (msg (N 1) " pi of " x " is "
b o (C 35) (msend x ’:pi)))
N \,5 ofwhat)}}
\ t)
l'f-au
® (defmethod (node :getallpis) ()

(cond (tlinks (do {(ans nil
{cons (serd (gethash-equal
(car tmpl) myhash) ’:pi)
ans))
(tmpl tlinks (cdr tmpl)))
((null tmpl) (nreverse ans))))
(t (list prior))))

AT

ey

LN

(defmethod (node :getalllambdas) ()
{cond (blinks (do (({ans nil
(cons (send (gethash-equal
(car tmpl) myhash)
' :lambda)
ans))
(tmpl blinks (cdr tmpl)))

i

&

-
Iy
A

o {(null tmpl) (nreverse ans))))
Y (¢ (list prior))))

k)

# -

z.'l (defmethod (node :update) ()

) (let* ((ptlinksln (length tlinks))

u:.l (pblinksln (length blinks))

B

(allpis (send self ’:getallpis))

iu’ D YO

L
".':ql "I h‘ n A

'v
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(alllambdas (send self ’:getalllambdas)

{piout (norm (outerpro allpis)))

(prelambda (norm (termpro alllambdas)))

(bel) {(prepi) (contlam))

;: high-light the node
(send self ‘:high-light t)
(cond ((= ptlinksln 0) ; *** no top links ***
(setq bel (termpro2 prelambda piout)))
(t
(sezgq bel
(termpro2
(myfloat 100000000
(do (f{ans nil
(cons (do ((ansl O
(+ ansl
{(* (car mtl)
(car mt2))))
(mtl (car templ)
{cdr mtl))
(mt2 temp2 (cdr mt2)))
({null mtl) ansl))
ans))
(templ condpro2 (cdr templ))
{temp2 (myfix 10000 piout}))
((null templ) (nreverse ans))))
prelambda)

contlam
(myfloat 100000000
(do ((ans nil
(cons {do {fansl 0 (+ ansl
(* (car mtl)
(car mt2))))
(mtl (car templ) (cdr mtl))
(mt2 temp2 (cdr mt2)))
((null mtl) ansl))
ans))
(templ condprol (cdr templ))
(temp2 (myfix 10000 prelambda))})
{{null templ) (nreverse z~s))))}})

(let ((oldbel belief))
(send self ’:set-belief (norm bel}) ; update belief
(send self ’:draw-pic oldbel))

(do ((templ blinks (cdr templ)) ; update pis
({temp2 alllambdas (cdr temp2)))

({(null templ))
{msend (car templ) ’:draw-pic t)
(let ({(temp3 (mspsend (gethash-equal (car templ)

myhash)
’:pi (norm (matdiv bel (car temp2))))))

(cond (temp3 (push temp3 tobe-updated))))

(msend (car templ) ‘:draw-pic))

{cond {(= ptlinksln 1) ; update lambdas
(msend (car tlinks) ‘:draw-pic t)
(let ((temp (mspsend (gethash-equal (car tlinks) myhash)
*:lambda (norm contlam))))
(cond (temp (push temp tobe-updated))))
{msend (car tlinks) ’:draw-pic))
((> ptlinksln 1)
(do ((templ tlinks (cdr templ))
({temp2 (maklis (length parranks)) (cdr temp2))
{temp3 (termpro2 contlam piout)))
{((null templ))
(msend ({(car templ) ‘:draw-pic t)
(let* ((tclh (gethash-equal (car templ)
myhash))
(temp (mspsend tclh ’:lambda
(norm
(arrange temp3
parranks (car temp?)
(send tclh ‘:pi))))))
(cond (temp {(push temp tobe-updated))))
(msend {car templ) ':draw-pic))))
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;; de-high-light the noade

f"‘ (send self ‘:high-light nil)))
'
b
ol
(defmethod (node :£ind-ys) ()
'ff " finds the y-co-ordinate (relative) of the node in the network"
I (cond (p-y)
L (t (let {((prnts (do ((ans nil
:t (cons (gethash-equal
ﬂhk (msend (car temp) ‘:tnode) myhash:)
5" ans))
Ve (temp tlinks (cdr temp)))
\ {(null temp) ans)})))
AP (send self ’:set-p-y
=":l' (cond ((null prnts) 1)
htls (¢ (+ 1
":ﬁ"; {do ((ans (send (car prnts) ’:find-ys)
:ﬁ:. (max ans (send (car temp) ’:find-ys)))
‘Q (temp (cdr prnts) (cdr temp)))
" * ((null temp) ans))
v IDRRRRRD]
:' e .
‘,': ] (defun find-xys()
.%& * finds x,y positional co-ordinates {relative) of all nodes
o in the network and save them as p-x and p-y in the ncde. "
_0":0 (setq m-y O m-x 0) ;re-initializing
;I'u‘ (for-each j all-nodesh ;re-initializing
Q. (send j ’:set-p-x nil) (send j ’:set-p-y nil))
e (for-each j all-nodesh
T (setq m~y (max m-y (send j ’:find-ys))))
h (setf ma-x (array nil t m-y 2))
L) (let {(pre (do ((ans nil (cond {((= m-y (msend (¢ar tmp) ’:p-y))
A (cons (car tmp) ans))
:ﬁ" (t ans)))
'Qh. (tmp all~nodes (cdr tmp)))
. ({null tmp) (nreverse ans))))
( prel preh)
O (setq prel (length pre)
A preh (hash-from-myhash pre))
A (f-dotimes
:ﬂ (3k m-y)
..'_ (setf {aref ma-x (- m-y 1 jk) 0) prel)
-

(setf m-x (max m-x prel))
;: set p-x and p-y for the pre nodes
(do ({(temp preh (cdr temp))
(tempc 1 (1+ tempc)))
{{null temp) t)
(send (car temp) ’:set-p-x tempc)
i (car temp) ‘:set-p-y (- m-y jk)))

AN

X . pre (remove-duplicates

"\l (do ((ans nil

WL (cons {(msend {(car temp) ' :tnode) ans))
® {temp (do ((ansl nil

(append ansl
(send (car templ) “:tlinks)))

el
22

o (templ preh (cdr templ)))
[N, ~ ({null templ) ansl))
- (cdr temp)))
i"\.' ((null temp) (nreverse ans)))
" )
® prel (length pre)
“,F\ preh (hash-from-myhash pre)))))
\
o : (defun find-pos{j
" determinies the size of each node ie. node-width and height &
R d finds the absolute co-ordinates of each node in the network
a4 (for the display window) and saves them in pos slot of each node.
A Also finds the absolute co-ordinates of each link in the network
[ ] and saves them T-PT(top point) & B-PT(bottom point) of each link. "
vy (setq gp-w (graph-pane-width)} ;graphic pane width
iq‘,:t gp~h (graph-pane-height) ;graphic pane height
0 node-w_(fix (/$ gp-w 1.5 m=-x))
1) node-h (fix (/$ gp-h 1.5 m-y)))
:.'o: {or {(evenp node-w) (incf node-w)})
.,'i (or (evenp node-h) (incf node-h)) :
ol (setq node-w2 (/ node-w 2) node-h2 {/ node-h 2)

() 0 [ USSR
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node-w4 (/ node-w2 2) node-h4 (/ node-h2 2))
(f-dotimes (x m-y)
(setf (aref ma-x x 1)
(+ node-w4 node-w2
(fix (*$ (- m-x (aref ma-x x 0)) 0.75 node-w))}))

(for-each xh all-nodesh
{iet ((t-x (send xh ‘:p-x))
(t-y (send xh ’:p-y)))
(send xh ' :set-pos
(list (+ (aref ma-x (1- t=-y) 1)
(* (1- t-x) {+ node-w node-w2)))
{(+ node-h2 node-h4 (* (1l- t-y)
(+ node-h node-h2)))))))
(for-each xh all-linksh ; link co-ordinates
(let ({yl (msend (send xh ’:tnode) ’:pos)
(y2 (msend (send xh ’:bnode) ’:pos))
x1 x2 slope al bl a2 b2}
(setqg x1 (car yl) yl ({(cadr yl)
x2 (car y2) y2 (cadr y2))
(cond ((= x1 x2)

; node co-ordinates

(setg al x1 a2 x1 bl (+ yl node-h2) b2 (- y2 node-h2)))

((> x1 x2)
(setq slope (/$ (float (- y2 yl)) (- x2 x1))
al {(max (- x1 node-w2)
(fix (+$ x1 (/% node-h2 slope))))
bl (min (+ yl node-h2)

(fix (-$ yl (*$ nocde-w2 slope) -0.999)))
a2 {(min (fix (-$ x2 (/% node-h2 slope) -0.999))

(+ %2 node- w2))
b2 (max (- y? node-h2)
(£ix (+S y2 (*$ node-w2 slope))))))
(t (setg =lope (/$ (float (- y2 yl)) (- x2 x1))

al {min (fix (+$ x1 (/$ node-h2 slope) 0.999))

(+ x] node-w2))
bl (min (+ yl node-h2)

(fix (+$ yl (*$ node-w2 slope) 0.999)))

a2 (max (- x2 node-w2)

(fix (-$ x2 (/$ node-h2 slope))))
b2 (max (- y2 node-h2)

(fix (-$ y2 (*$ node-w2 slope}))))))

(send xh ’:set-t-pt (list al bl))
(send xh ’:set-b-pt (list a2 b2)))))

(defmethod {(node :high~light) (&optional (flg t))
{let ({x1 (- (car pos) node-w2})
{(x2 (+ (car pos) node-w2})
(yl (+ 10 (- (cadr pos) node-h2)))
(y2 (+ (cadr pos) node-h2)))
(draw-myrectangle-border
xl yl %2 y2 (cond (flg (+ 8 hlt-c)) (t fgc)))))

(defmethod (node :draw-pic) (&optional (flg nil))
" draws the node and its beliefs as a histogram in the display
at the proper place (ie. at the value of POS of that node."
(let ((x1 (- (car pos) node-w2))
{x2 {(+ (car pcs) node-w2))
(yl (+ 14 (- (cadr pos) node-h2)))
(y2 (+ (cadr pos) node-h2))
{ng-h (- node-h 15))
(ng-w (/ node-w (+ rank rank 1)})})

{(cond (flg
(do ((tmpl belief (cdr tmpl))
(tmp2)
(tmp3 flg (cdr tmp3))
(tmpd)

(d-x1 (+ x1 (/ (- node-w (* ng-w (+ rank rank -1))) 2))
(+ d-x1 ng-w ng-w)))
((null tmpl) t)
(setq tmp2 (fix (*$ ng-h (car tmpl)))
tmp4 (fix (*$ ng-h (car tmp3))))

(cond ((= tmp2 tmp4d))

((> tmp2 tmp4)

(draw-myrectangle ng-w (-~ tmp2 tmp4)
d-x1 (- y2 tmp2) fgc))

((< tmp2 tmp4)

(draw-myrectangle ng-w (- tmpd4 tmp2)
d-x1 (- y2 tmp4) bgc)))))
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AN (v
l.‘.:' (draw-myrectangle node-w 10 x1 (- yl 13) fgc)
N (cond ((= nd-color 0)
‘:|:": (draw-myline x2 yl x2 y2 fgc)
:,';.' (draw-myline x2 y2 x1 y2 fgc)
NbS (draw-myline x1 y2 x1 yl fgc))
(t (draw-myrectangle (- x2 x1) (-~ y2 yl) x1 yl nd-color)))
;0;‘;0 (draw-mystring i-name (+ x1 2) (- yl 13)
il (- x2 2) (- yl 1) bgc fgec)
|‘.l': (do ((tmpl belief (cdr tmpl))
'\:|. {tmp2)
}l"'l (d-x1 (+ x1 (/ (- node-w (* ng-w (+ rank rank =-1))) 2))
‘.0" (+ d-x1 ng-w ng-w)))
12 ({null tmpl) c)
_") (setqg tmp2 (fix (*$ ng-h (car tmpl))))
,:'l\ (draw-myrectangle ng-w tmp2
.‘\ d-x1 (- y2 tmp2} fgc))})ih))
1
(defmethod (link :draw-pic) {(soptional (flg nil))
?q::'l " draws a line representing the link on the display area between
K0 T-PT and B-PT of that link."
{draw-myline (car t-pt) (cadr t=-pt) (car b-pt) (cadr b-pt)

{ {cond (flg (+ 8 hlt-c))} (t fgc))))
el
) (defmethod (node :change-bg-color} ()
1,49 " draws the node and its beliefs as a histogram in the display
"[. at the proper place (ie. at the value of POS of that node.”
K, {let ((x1 (~ (car pos) node-w2))
1ybe) {x2 (+ (car pos) node-w2))
Yoo {yl (+ 10 (- (cadr pos) node-h2)))
® (y2 (+ (cadr pos) node-h2)) "
B (ng=h (- node-h 12)) ..-_(_w'. ;
' (ng-w (/ node-w (+ rank rank 1)))) Bk

4
:" ) (draw-myrectangle (- x2 x1) (- y2 yl) xl1 yl nd-color)
_\“:} (draw-myline x2 yl x2 y2 fgc)
[} (draw-myline x2 y2 x1 y2 fgc)
{I'!.J (draw-myline x1 y2 x1 yl fgc)
"i;" (do ((tmpl belief (cdr tmpl))
W (tmp2)
s‘.": {d-x1 (+ x1 (/ (- node-w (* ng-w (+ rank rank -1})) 2))
‘:\‘. (+ d-x1 ng-w ng-w))})
oy {(null tmpl) t)
.|'l. (setq tmp2 (fix (*$ ng-h (car tmpl))))
3-'?'-' (draw-myrectangle ng-w tmp2

! d-x1 {~ y2 tmp2) fgc))))
“ht
':&: (defun drawpic(&optional (fg nil))
_:.’.‘" " draws the nodes and links on the display area."
"' " (and fg (clear-graph-pane))
“.r (for-each j (append all-nodesh all-linksh)
Yo'y (send j ‘:draw-pic))
_11' L)
L
1 (defmethod (link :cal-mu-info) ()

' finds the mutual-information of a link "
0% (send self ’:set-mu-info

‘iﬁ {(do ((ans 0 (+$ ans

(do ((ansl O (+$ ansl

; (cond ({zerop {car tmpd)) O0)
‘!* 5 {{or (zerop (car tmpl})
® (zerop {(car tmp2))) 25.0)
\;. % (t
’z.|' (*$ (car tmpd)
) (log (/$ (car tmp4)
-":: (car tmpl)
o (car tmp2)1))})))
."l.‘ (tmp2 tmpS (cdr tmp2))
.‘.'s! (tmpd4 (car tmp3) (cdr tmpd)))
® ({null tmp4) ansl))))
Y {tmpl (msend bnode ’:belief)
!: (cdr tmpl))
¢ (tmp3 indpre
W (cdr tmp3))
N (tmp5 (msend tnode ’:belief)))

? {{null tmpl) ans))))

‘.h’ |
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(defmethod (node :cal-imp) ()
(let ((sumtop (do ((ans O (+$ ans (msend (car temp) ’':mu-info)))

(temp tlinks (cdr temp)))
({null temp) ans)))
(sumbot (do ((ans 0 (+$ ans (msend (car temp) ’:mu-info)))
(temp blinks (cdr temp)))
{{null temp) ans)))
newnodesh tmph)
(for-each x (hash~from-myhash tlinks)
(setqg tmph (gethash (send x ’':tnode) myhash)})
(cond ((send tmph ’:imp) nil)
(t {send tmph ’:set-imp
(/% (*$ imp (send x ‘:mu-info)) sumtop))
{push tmph newnodesh))))
(for-each x (hash-from-myhash blinks)
(setq tmph (gethash {send x ' :bnode) myhash))

(cond ((send tmph ’:imp) nil)
(t (send tmph ’:set-imp
(/8 (*S imp (send x ’':mu-info)) sumbot))

(push tmph newnodesh))))
(for-each y newnodesh (send y ’:cal-imp))))

(defun find-importance ()
" finds the mutual information of each link and then finds the
importance factors of each node in the network.”
;: first find mutual information of each link
(for-each x all-linksh (send x ’:cal-mu-info))
;; then find the importance factors of each node
(or (gethash targetnode myhash)
{set-target-node 1))
(for-each x all-nodesh (send x ‘:set-imp nil})
(msend targetnode ’:set-imp 1.0)
(msend targetnode ’:cal-imp))

(defmethod (node :cal-ent) () ;not needed for the time being
" finds the entropy of a node and saves it in ENT of the node.”
(send self ’:set-ent
(do {{ans 0 (+$ ans
(cond ((or (zerop (car tmplj}
(= (car tmpl) 1.0)) 0)
(t (* (car tmpl)
{log (car tmpl))}))))
(tmpl belief (cdr tmpl)))
((null tmpl) ans))))

{defun find-entropyl)
" finds the entropy of all nodes and saves them in the ENT slot
of each node.”
(for-each x all-nodesh (send x ’:cal-ent)))

(defun set-gray() ; this is w.r.t importance
" grays all nodes in the network, the intensity depending on each
nodes importance in the network with respect to the target node."
(for-each j all-nodesh (send j ‘:set-nd-color 0}) sinitializing
(let* ((avg-imp 0)
(temp (do {((ans nil
(cons (list (send (car tmp) ’:imp) (car tmp))
ans))
(tmp ;: (remove (gethash-equal targetnode myhash) all-nodesh)
(hash-from-myhash (remove targetnode all-nodes))
{cdr tmp)))
{({null tmp) ans)
(incf-f avg-imp (send (car tmp) ’':imp)))))
(setq avg-imp (/$ avg-imp (length temp))
temp (sortcar temp #’>))
(do ((tmpl temp (cdr tmpl))
{tmp2 (list first-c second-c third-c fourth-c fifth-c)
(cdr tmp2)))
{((or (null tmpl) (null tmp2)) t)
(or (< (caar tmpl) avg-imp)
(send (cadar tmpl) ‘:set-nd-color (car tmp2))})))

(defun init-net ()
;; add tlinks and blinks to nodes & check cardinality of indpro
(for-each xh all-nodesh
(let ((pri (send xh ’:prior)))
(send xh ’:set-rank (length (send xh ’:values)))

f‘.*f‘;~°*
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{cond (pri (send xh ’:set-prior (norm pri)))
(t (send xh ’:set-prior
(listscmany (send xh ’:rank)
(/$ 1.0 (send xh *:rank))))))
(send xh ':set-belief (send xh ’:prior))))
. (for-each x all-links
j::“.‘ (let ((xh (gethash-equal x myhash)))
f;i\ (msendal (gethash-equal (send xh ’:tnode) myhash)
}é& *:set-blinks ’:blinks x)
;\ A (msendal (gethash-equal (send xh ’:bnode) myhash)
Syl ‘iset-tlinks ’:tlinks x)))
s
;!:21 ; expand all nodes
g‘bﬁ‘ (for-each xh all-nodesh
N {let ((tlk (send xh *:tlinks)))
.'0.:'! (cond (tlk (do ((parpro nil
,?;:.! (cons {send (gethash-equal (car tlks)
‘I" myhash) ’:indpro)
ot parpro))
1 4 (parrnk nil
A (cons (msend (mse. : (car tlks) ’:tnode)
; ! rrank)
N ':: parrnk))
win (tlks (reverse tlk) (ecdr tlks)))
~ ((null tlks)
\'r\ (send xh ’:set-parprobs parpro)
’ '\'r'\ (send xh ’:set-parranks parrnk)
: (send xh ’:set~condprol
d . (findcp parpro)) -
; (send xh ’:set~condproZ ww 3
: ’: (invert (send xh ’:condprol))) -l
;.' 11
)
y% ; expand all links
_l:“c (for-each xh all-linksh
PR (send xh ’:set-pi
. Y {norm (send (gethash-equal (send xh ’:tnodej
qc:i . myhash) ’:prior))) q
Yl (send xh ’:set-lambda
LN (norm
j: . (do ((ans nil
"'l: {(cons (do ((ansl 0
»t:!' (+$ ansl (*S (car mtl)
(car mt2))))
:)' {mtl (car teml) (cdr mtl))
’g: ) (mt2 tem2 (cdr mt2)))
gl ({null mtl) ansl))
;lgs ans))
¢ (teml (invert (send xh ’:indpro)) (cdr teml))
'(. (tem2 (send (gethash-equal (send xh ’:bnode) myhash)
I ‘:prior)))
2*0_¢% ({null teml) (nreverse ans))))))
(find-xys)
:': A (find-pos)
.:’..‘ t)
oY
'.I‘"< (defun d-l-node (x)
" (let ((xh (gethash-equal x myhash)))
:d'::l (msg (P myoutport)
. (N 1) "{(mmake-instance ’"™ x " ’‘node"
® (N 1) " ’':i-name \"" (send xh ’:i-name) “\""
MER (N 1) " ‘:values rn (send xh ’:values)
.j,.‘ (N 1) " ’:rank " (send xh ’:rank)
AN (N 1) " ’":p-x *» (send xh ’:p-x)
o, (N 1) " ’:p-y '" {send xh ‘:p-y)
‘:l’ . (N 1) * ’:pos *" (send xh ’:pos)
:VQG (N 1) " ’:tlinks " (send xh ’:tlinks)
o (N 1) ™ ’:blinks '" (send xh ’:blinks)
L (N 1) » ’:prior '® (send xh ’:prior)
;;l:i; (N 1) ™ ':parranks ‘" (send xh ’:parranks)
'|‘.‘| (N 1) * ’:parprobs *" (send xh ’':parprobs)
.:l:.. (N 1) ." ’:condprol '" (send xh ’:condprol)
.‘; (N 1) " *:condpro2 *r» (send xh ’:condpro?2)
0 (N 1) " ’:belief ‘" (send xh ’:belief) ")
e (N 2))3)
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AN {defun d-1-link (x}

[ (let ((xh (gethash-equal x myhash)))
A (msg (P myoutport)
L (N 1) "(mmake-instance ‘" x " ’link"
.|' (N 1) " ’:i-name \"" (send xh ‘:i-name)} “\"*
. (N 1) * ’:tnode ‘" (send xh ’:tnode)
( (N 1y " f:z-p% ‘" (send xh ‘:t-pt)
";Q' (N 1) " ’:bnode " (send xh ’:bnode)
Rl NOL) " ' ib-pt '" (send xh ’:b-pt)
|" (N 1) " ‘:indpro *" (send xh ’:indpro)
‘.t‘ (N 1) "™ ’:lamobda ‘" (send xh ’:lambda)
".1: (N 1) " fipi ‘" (send xh ’:pi) ")"
h:, (N 21009
! (defun down-locad-all{()
;';' " writes the declarations, values of globals and node’s and link’'s
::'0 information (actually a describe) onto a file so it can be loaded
A (future use) as it is and run the program without initialization
R of the network which is time consuming."
‘;s' {(msg (N 1) " Name of the suctput file to write : ™)
.‘. (setf myoutport (outfile {(cond ((read))
"' (t default-out-file-name))))
Y {msg (P myoutport)
‘!' (N 1) "(defvar gp-w)"
:QQ (N 1) "(defvar gp-h)"
(N 1) "(defvar node-w}"
(N 1) "{(defvar node-h)"
(N 1) "(defvar node-w2)"
'l'.‘ (N 1) "(defvar node-h2)"
oty (N 1) "(defvar node-w4)"
{ J (N 1) "(defvar node-h4)"
'5: (N 1) "(defvar m-x)"
z (N 1) "(defvar m-y)"
: (N 1) "(setq gp-w " gp-w
k= (N 1) " gp-h " gp-h
_. (N 1) ™ node-w " node-w
4 (N 1) " node-h " node-h
{ (N 1) 7 node-w2 " node-w2
p (N 1) ™ node-h2 " node-h2
N (N 1) » node-wd " node-wid
s (N 1) * node-h4 " node-h4
o (N 1) " m-x " m-x
:u: (N 1) * m-y " m-y "))
!::. {msg (P myoutport) (N 1) "; -=-=-===-=NODESw-=-=-=-=" (N 1))
:) (mapc ‘d-l-node (get-insts ’node})
1" (msg (P myoutport) (N 1) "; -=-=-=-=-=LINKS-=-=-=-=" (N 1))
v':. {mapc ‘d-1l-link (get-insts ’1link)))
K :
':\ (defun copy-infol()
:qt (for-each x all-nodesh
'l:' (send x ’:set-init-prior (send x ’:prior))
K1) (send x ’:set-init-belief (send x ‘:belief)))
® (for-each x all-linksh
(send x ‘:set-init-lambda (send x ’:lambda))
'g {send x ’:set-init-pi (send x ’:pi))))
::: (defun mreset () ; reset the network
(let ((old-myhash myhash))
’ (setq myhash (make-equal-hash-table)) ; create new hash table
5 (puthash ’ (node +info) (aethash ’(node +info) old-myhash) myhash)
® (puthash ’{link +info) (gethash ’(link +info) old-myhash) myhash)
7] (msend ’ (nodv +info) ’:set-insts nil)
D A (msend ’ (liuk +info) ’:set-insts nil)
:' (setq all-nodes nil all-links nil all-nodesh nil all-linksh nil)))
L)
:.: (defun show-dependence ()
.0. (find-importance)
¥ (set-gray)
(drawpic 1))
W
‘::! (defun dependency ()
“I’: (set-target-node)
’:.:' (show-dependence))
L)
:t’: (defun set-target-node(&rest ignore)
it (let (ttarg )
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*:0. J (msg (N 1) ™ Target node : *)
0 3, (setqg ttarg (read))
:,'t‘, {cond (({gethash-equal ttarg myhash) (setq targetnode ttarg))
a",! (t (set-target-node)))))
c‘::c‘ ;i; -=-=-=-=--= TOP level functions -=-=-=-=-=-=-=
Ly ¥ )
B (eval-when (laod compile eval)
;l';:l (setq precision .0001 float-format "%.4g"))
,‘:" {setq float-format "%.4g")
,’.0. (defun load-init (soptional (timefiag nil)) 1
LY —
a‘y.C‘ (‘..Leset',) . .
l_"'i' {and timeflag (msg (N 1) (matdiv (ptime) ‘{60 60)) (N 1)))
'.!,‘. (msg (N 1) ™ Name of the input file to load : ")
Ly (load (read))
‘,) (setq all-nodes (get-insts ’'node)
‘Q' ) all-links (get-insts ‘link)
,‘0 all-rodesh (do ((ans nil
Do % (cons (gethash-equal (car tmp) myhash)
‘.'i ans))
:Q.’ (tmp all-nodes (cdr tmp)))
1+ ({null tmp) (nreverse ans)))
' all-linksh (do ({ans nil
1y (cons (gethash-equal (car tmp) myhash)
!i:' ans))
B (tmp all-links (cdr tmp)))
='| o) {({null tmp) (nreverse ans))))
ot
“:h‘ (msg (N 1) " Initialize ? ")
s (and (ttyesno) (init-net) (down-load-~all))

L2 (and timeflag (msg (N 1) (matdiv (ptime) ' (60 60)) (N 1)))

® (drawpic 1) “
LK (updateall-br) Ww 2
RS N (and timeflag (msg (N 1) (matdiv (ptime) ‘(60 60})) (N 1))) RS
.‘.\’( {copy-info))
i‘yz {defun reset-net ()
‘g‘ for-each x all-nodesh
"" {send x ‘:set-prior (send x ‘:init-prior))
\ (send x ’:set-belief (send x ’:init-belief}))}
D Y (for-each x all-linksh
'::": (send x ’:set-lambda (send x ':init-lambda))
"*: (send x ’:set-pi (send x ’:init-pi)))
::' (show-dependence))
Wl
_',‘- (defun updateall-~br(soptional (what-node nil))
Jv (for-each x all-nodesh ;remove back-ground colors
TN {cond ((= (send x ’:nd-color) bgc))
iy (t (send x ’:set-nd-color bgc)
‘l (send x ’:change-bg-color))))
"‘h (let ((tobe-updated (cond (what-node (list what-node})

. (t all-nodes)))
‘h’ (current))

X (while tobe-updated
® (setq tobe-updated (remove-duplicates tobe-updated)
o current (gethash-equal (car (last tobe-updated))
N myhash)
,‘\. tobe-updated (reverse {(cdr (reverse tcbe-updated))))
|: (send current ‘:update)))
(o (find-importance)
'L'l". (set-gray)

2 (for-each x all-nodesh ;set colors
® (or (= (send x ’:nd-color) bgc)
,; X (send x ’:change-~bg-color))})

)
4
LX) ;;; ====updateall-dn====
\g HE (setq current (gethash-equal (car tobe-updated) myhash)
‘t’g. i tobe-updated (cdr tobe-updated))
AN HE (send current ’:update)))
(]
l‘l\.,i‘ ;:; ====yupdateall-bn====
’,‘:v,‘__j S (setq current (gethash-equal (car (last tobe-updated))
WY ) . myhash)
wt.:»:-: 132 tobe-updated (reverse (cdr (reverse tobe-updated))))
:*!L"?l“g
3% ;;; ====updateall-dp====

o IR (setq tobe-updated (remove-duplicates tobe-updated)

! . O ORI ) LA RNEN RAASASOGOAGOYONBAA WORKAM AT TN] OGN
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A
® .
A net-img.1
:0." current (gethash-equal (car tobe~updated) myhash)
,:::" pi tobe-updated (cdr tobe-update:~ '
?
#“: ;;; ====updateall-dpe====
Z::i' HHH (setq tobe-updated (remove-duplicates tobe-updated t)
( e current (gethash-equal (car tobe-~updated) myhash)
" HH tobe-updated {cdr tobe-updated))
:h- ;:; ====updateall-bre====
RN 2z (setg toube-updated {(remove-duplicates tobe-updated t)
"s:} i current (gethash-equal (car (last tobe-updated))
Y pi: myhash)
.‘§ . sii tobe-updated (reverse {cdr (reverse tobe-updated))))
}‘). (defun change-effects({soptional
ot (leaf-nodes
l"" (do ((ans nil (cond ((null (msend (car temp) ’:blinks))
J:::‘I (cons (car temp) ans))
o (t ans)))
:' ! {temp all-nodes (cdr temp)))
.i!'. ({null temp) ans))))
( {and (atom leaf-nodes) (setf leaf-nodes {(list leaf-nodes)))
(for-each x leaf-nodes (get-new-val X))
Yo NV {(undateall-br)
":._\ {or (member targetnode all-nodes) (set-target-node))
:('.: (and targetnode
. ))‘._ {do ({{tnval (msend targetnode ’:values) (cdr tnval))
; )‘.. {tnbel (msend targetnode ‘:belief) (cdr tnbel)))
K ‘-:~, ((null tnval) t)
Py (msg (N 1) " " (car tnval) (C 20) * --> " (car tnbel)))))
. (defun change-causes (&optional ~rw . v ed
.‘: {top-nodes C 7
"

(do ((ans nil (cond ((null (msend (car temp) ’:tlinks))
(cons (car temp) ans))
(t ans)))
(temp all-nodes {(cdr temp)}))
((null temp) ans))))

(and (atom top-nodes) (setf top-nodes (list top-nodes)))

(for-each x top-nodes {(get-new-val x))

(updateall-~br)

& ', L&

%
2

"-“ —~
LA

o (or (member targetnode all-nodes) (set-target-node))

."Q'F (and targetnode
' f~ (do ({tnval (msend targetnode ’:values) (cdr tnval))
» (tnbel (msend targetnode ’:belief) (cdr tnbel)))
PG ((null tnval) t)
3‘ {msg (N 1) " ™ (car tnval) (C 20) " --> " (car tnbel)))))
Upd M 4
)
;" (defun get-new-val (x)
{ " {prog {xx)
ob
,'. 'j (msg (N 1) ™ "  "s values are :" (msend x ':values))
. "-. {msg (N 1) » prior values: " (msend x ‘:prior})
M lop

® (msg (N 1) = Enter new evidence : ")
f':il (setq xx (read))
‘,'.Q’ (cond ((null xx))
g.‘: {(= (length xx) (msend x ’:rank))

4 (msend x ’:set-prior (norm xx)))
Y (t (msg (N 1) " Error “**wrong cardinality**. Try again.")
) (go lop)))))

4.4
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