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EASEy: An English-Like Programming Language for Artificial Intelligence

and Complex Information Processing

ABSTRACT

EASEy (an Encoder for Algorithmic Syntactic English that's easy)
is a programming language for list-processing and pattern-matching
systems of the sort typically used for artificial intelligence and com-
plex information processing. EASEy is designed primarily with ease
of reading in mind, so that the reader can examine the actual program
itself, 4rather than rely upon the inevitably vague verbal descriptions
of programs. It is an English-like version of a subset of SNOBOL4
[3], with several extensions that enhance SNOBOL's list-processing

capabilities.

This paper gives several examples of EASEy programs, for pattern
recognition, deductive problem-solving, learning, and information
processing, comparing them with equivalent programs in LISP and
SNOBOL4, and with verbal algorithms. It also includes the primer
for EASEy.
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FIG. 3-1 Flow chart of a breadth-first scarch algorithm for irees.

The following is the flow-chart for a "breadth~first" algorithm

The following is Nilsson's verbal statement of the algorithm,
and an equivalent EASEy-2 program (algorithm sections are placed
next to their equivalent program statements, which are numbered

for trees, exactly as given in Nilsson, Figure 3-1, page 46.
at the right)



*sweiboid jueties ared
~WoO 0} pue ‘spew 8le SUOTIIPPP 259Y3 219Uym 995 03 ST 3] ASea moy

fjuenodwy stow !weibord ayj 9301dwoD 03 ST T Ases Moy 310N

€1 [IATOS 03] ,ANNO4 HIVd ON, Indino  3yNTIvd
WeleA ° 2] 1 eroyeg  [IATOS 01 - 95 01 +] SHOSSINONS ‘QISOID BSEIe

1 alozeq [ang o1 -] TvOD 1¥vls InduT INI0S

pus :sburyy esayl op [1Im weiboid AIgyd oys o1 SuoTiIppe HUIMOI[OT Byl
8 {axay STMWMM .omm,wpg NOILINTOS ON, mding d& sws1qosd
Lowe {3QON * XX “IAON 3243 355 SYILNIO] wo1z juenbasqns sseooid pue induf o1 yoeq Huydool pue ’SIST] ez]reniut
AL 4QON oy IAGRO. HIYd pue asels 03 Buidsayooq Alessedeu syi bujop ‘werqold suo uey;
s Ve [ang o306 ] 3GON$ 388 NIdO uo @Iow sTpuRY 3] URD ION , *2InIRj, uodn Op 01 1BYM JO ’S9pou Iy0D
vy QON  JAONS 355 SYILNIOd uo a3 Jo J¥YIS 2ul 185 031 moy AI1oads jou 320p 31 °939]dwood J0U ST

£ vot [HIvd o3+ ] ¢TyOD SESWes IqON 57 {wesbosd A39y7T 1usTeaInba ayj pue) wyllIoBIR 8Yj 1=2Yj 930N

7 ¥t [11¥d o©03-] 55818 JAON ® 386 NIdO woyp  ANE

1 vl {PUB -] TYOD NIJO TMAUT  IXAN uat
i 0w ~JoBIe Yl JO SUOTI08S dqeiedwoD 9y}l URY} JaIea[d ‘siem Ul 15e9] e
{Teob ay3 oste s1 ‘pue 19poys aie -1 pue ‘4 ‘9 sjuswalels AISYI oyl ‘AIviuoo 8|y
8poU }1P1S SU3 sI19Um aseD Byl sefpuey STUl 10yl 9j0N ‘sweiqoid jo uQ cwerbord ayj Sutusylbusl 10 BULISIINTD INOYIIM Ing -~ (uotieyald
souanbas ajoym e sapuey ’suopnios sindine ‘sweiqord SINdUl gy °d ~I2jut JO Jsjjeuw B S,1ey} Ing ‘papusiul uessiiN 1eym Butop qUTyl I)
‘uoss{IN) wesboid 1siy-yipesiq poidwis  "g-IAT0S weiboud) osToe1d asoyl seyew weiboid AIgYI oyl *(wyiliobie ayj jo sorduexs
pue suoIssSnosIp $,U0SSTIN Ul uaaib se) parpuey bureq ssssaooid
:sweibod ayj pue ’‘pssn spiom a8yl Jo sBuiueaw ayj Jo sHpPI[MOUY SPISINC [RUOTY
Tnpemod azow 384 sa1dwrs Argejoardde Bujmolio; eyl burleb ‘apoo -1ppe swos uodn paseq suop aq O} ST jeym JO BUTPURISISPUR §,Jepeal
-2. ueo am 'uedn saoidwy pue Ayridwis o3 weibosd AFgyYI oyl uaaib ey3 uodn puadep A8yl °sdem JUaISIIIp JO AjoTrea e U pejuswardul
‘[eiuswepun] SI0A H JUBWIIRIS 93RUTWITS [1em se isnf Jybrw am pue pajsidisiul eq ues N epou puedxs, Io , 'sisjuiod sy} ybnoiyy
1BY3 0s ‘pesn 18adu ST IST] AISOTD 8yl ‘erdwexs 10 cwyipobie yoeq Suroenl Aq pauTRIgo UOTIN{OS BY3 Yiim 1IX9,, , ‘sisjurod epraocid,
TeuibLI0 BY) WOy B1qIsIA A[IeSlO jou ale jey) ‘siuswesoidwy srqIssod Y11 soseiyd ‘srdwexs 10J °sIsY3i0 uf ueyj ssoeld ureuso ul Jenbea

pue ‘sappeinoad [e1aass snolaqo saxew weiboid ayy ‘Afeurd Jo pa[ie1ap $S9] 9q A[qERIIASUL [[IM HOS STY3 JO wyiHobIe uy

—f~ ~8-



([ <($3AON ¥aD) HIvd-dvN> 1)
[<(H1d3Q 1aQy) (SIAON ¥¥D) HIVI>]
[TIN<SIAON T1AN>] ANOD)
(SIAON) YAganY1)

HIvd-d¥W OL3sD) * (andut Aue Inoyirm) 18a10s-walqord
(({ <IaON INI¥d> 1s113-yipesalq jusieainbs ue st weiboid [Z1]dSIT BuimorIor oyl
<{({IQON ANVIXT) HIYvd-dVIN) SWeibold dgrlusjeainby
({H1dIQ-XYW H143d 19) ION) ANV)
{ICON HINNIM) 4O>] ANOD) ueIRp °G {ang oi06 ] IAONS$ 785 NIJO Jo HEis 1o
(H143Q ION) YAIWVT) :FMOTTOF
H1vd O138D) se 'pabueyo bureq ST jeym A[30EX0 Jes[o [23sAI0 a3ew 0F Aem e uT

‘pojusesard aq ueo juelIeA STU} ATISRS MOY 830U 0} Burissisjul sT 3]

*31 8poo pnom °(uetrea JYSITS © Jo wyjlIohie [eqiaa e Jo] (¢ °d ‘UOSSIIN @95) sjuoi}

Jowwerb01d 817 poob e Aem ay3 ST 1By} 9sneoaq ‘Alea1sinoel papod ST il T1e uo A1molleys Buioueape ueyjl Joyiel ‘sspou [eoH 03 1IR1S woll

*buatos warqord 1sa13-yadep seop wesboid dSI7 Buimollor eyl pesl Aew jeyy omiau ayy ojur daep burob ‘yoress ,1siiI-yidep, ©
sa)euw jeyj auo ST I8ATOS-wsiqoid e JO juelIea JofeW IXBU Y]
(((<HIvd 0D><(DvVd, IAON 1ID) IAON OLIS>] ANOD>

<ddON INI¥d> Hivd

anN3

L (IXIN)A(HIVA)S: IAON “([,)dvaig .3, (,5,)3vIvg JAON SYIINIOL
<4001 09> 9 IAON = 10dINO  HIvd
<({ION aNVdXd) NIdO ANIddY) NIJO OIIs> G (an@): IAONS$ NI4O = NIJO
<((IAON 3OvYEY, ¥ 1nd) (¥) vAgGWV1{IAON ANYIXT) DdYN> 5 [, G0N % TAONS SHIINIOE = SHIINIO
{<H1vd 0D><IYOD IAON TYNdOI>] ANOO> c (HLYd)S: (YOS ‘IAON) STYADT
<(NIdO ¥dD) N3O OL3s> z (TEATIVAE: =, , IAON ° (, ,)dvIHd NIdO  IXAN
d{<ninvd 09> 1 1 (aNZ): TY0D - (, ,)AvI¥e , , I¥VIS °(, ,)dvIdd INdNI  IXIN
[<(N34O ¥¥D) AAON O13S> NIdO] ANOD>  IXAN
<IAON ((I4VIS ISIT) NIdO)> DOYd) ¥1080NS ut weiboud jusreamnbs
A..:wo.n.u .Hmdw.ﬁmv <Qm2<...: ay] st AmanmﬂMWM S$897 Jey ng) iejrurs Moy smoys mc..ngozcw aylL
HIvd OII8D) weibold 3 TOGONS JUsTeamby uy

-11- —01-



{ *sweiboid Burssaesold uopewsozut Jo3 sT A3Svd

ajetidoirdde moy pue ‘parpuey 8q ues ‘3IsIT B Ul aisymAue pspesur
9Q URD UOTIRWIOJUJ PUR SPUNOg INOYMM MOIB }snw SISI] yoIym Ul
‘Bururea] Jo spury sidwis Alsa ATISe8® MOy SMOYS 31 9sneosq aisy
35a191ut J0 st weiboid syl ing °suolisenb pozIi[Als sseol JOJ papesdu ST
walsds peieorisiydos siow yosnw e jey} S10N) *309(qns eyl Iepun
uoTIR[al 1BY3 JOpun 108(qo jeys sa101s 31 , NYyI1, @2dAl auj jo s pieo
nduy ue usym jeyj ssuss sfduils Alaa eyj ul ,suresy, I -3o9lgns
12yl Jopun ’uoiieral 1ey} JOJ Ajowaw Ul pPaisI] {s31o09f{gc 10) 309{qo ay:
urelvos sa11dal 1yl pue ‘uolie[sy-108{qng uilo] 9y} JO 212 SUOTISAND
jey3 sownsse 3] °suied] jeyy weiboid Huriemsue uolissnb-TeadIIal

uoTiewIoIUl PaziiAls e Jo sridwexas ojduils A1es e ST BUimoi[ol oyl

‘buTiesT-bUliomsuy UoTISan(D-[eAS1I]aY uoijewioul aTdwIS JOJ Weibold ¢

T

pus
8 {1xaN] ,aNnO1 NOIINTOS ON, Tndino v
L-9 [um3s] +] @ngol ndino HIvd
1 [QUYMNO - HIVd +] (ango1$) CivMNO
At [HIvd +] ¢TyOD Sedwes andol s1
A2 [timi33] -] = @ndol 186 sangol woil  JHYMNO
lm .ml

N o W

—

9 [IxaN] (*G3°0, IAON TIndino
i [T1vd -] (NIJOYTIVMNO ang
2 [11v4 -] = 3QON 785 N3O woiy
1 [PUB -] TvOD NIdO “mdur IXAN
r (SANEOL) TIVMNO ANIJIA

°purisiapun pue pesl 03 I[NOIIIP
arow tey st werboid syj jng °peIpuey ag Ues UOISINOa1 A[IUSTUBSAUOD

moy smoys 31 cweirbord AISyT 8ATSIND3I B 5] BUImolIor SY]

BUTATOS-Wa1q01d 3511 d-UIpEs ig J0] weibold K49yd oAlsinooy ¢

-2 Ml



30 Builam ay3 Juatuaauod Arawanxe oxew ’(sjusiuod s3y 031 syutod
jey} sweu e se bupis e Suyeary 101 ‘st 1ey3) uUoIIvLIIPUT JOI L1Iqe
~-deo ay3 yjtm Huofe ‘Suiyolew-~-uranied puy *Surssaooid abenbuey pue
uon3jufodsal wiapied Joj juepodw] os aue jeyj sapirqedeo Sujyojew
~woned npomod Arawoanxs ayl TOGONS YiIm sareys A3Svl

*BuIpoO awosiaquno

SS9Y J0J 83jew swioj Jayoys ay) 'bujpess isyjoows o3 ajew AISvd Jjo ) ‘wesboxd ey Jo
swioj Jabuof oyl ‘weiboid senorped syj Jo se [[om se ‘siajndwod uorsian JSIT oui st SutmoT[o} 8yl °bufpueisiapun astosid slow e Jo3
pue sweiboid Jo alojaieyi pue ’abendue] dujwwesboird 43SyI Byl Jo ‘suonjeuerdxe s,1owpd 9y1 y3m Guore ’asn usyy pue ‘A38VI 30 31516

furpueisIapun Ue 0} WY S0NPas 03 ‘$oA1aSwWway] Ul 1§3I93UT JO ale eyl 8Y3 105 03 J9pIO UT MOT[OF O3 413 O3 pasise ST Japeal oy 1eyy wesboxd
. sweiboid jo soousnbas popesb oqiiosep pue jussaid URD @M UO uopyufiooas urenied sydwexe ue Yim surbeq Jewnd A3y oyl
butob s1 JeUMm JO JJMP [RI2UBH BYj) dselb AfajeIpawu] 3Souwe Ued By WEIb6T] UOTIUb655Y WISTie] S1dwis ¥

a2ouys ‘weiboid ayj Jo syIeISp Sy3 ojujlawwelboid ~uou 9yj3 bunng

aanjusout [npamod e aq ued LISy IO Y0O1 ayI[-Ysiibul syl

[¢L¥HM JA08Y SI NISNODSIM A1dTd
*Jomwelrboid~uou

[ S¥3d N¥OO SMO¥D NISNOOSI M NUVTI

e ‘juaTusaucO 8lowl wess osie ndino
o 03 sraTpusisiopn Siow pie [ ¥MOI 340 1sv3 qHLIOL sI NISNOOSIM NYVTI

-induf pue ojjewylnte A3g9y3  *dSI7 S0P ueyl AJIUSIUBAUOD pue Ajueslo

us
asouw 3jq poob e ‘Hunmionaisal pue uojieindiuew 3IsT] pue ‘Huiyojew o [204N1] [£08H0 ONI T 10alanss uo p
wayjed sajpuey AISYd *uOILIOU JRUOIIOUNI Pasisayjusied Jejffweiun X [104N1] IOTIEO OINI = Oy 55 Loaanss wos -
210TIRWAYIBW-UOU-3]~0] 81 JNOYIIM pue ‘JSIT se uobief Jernoad yonuw se 9 :bmzn I v
noyitm ‘Afioutoons pue L[ueslo Hujyosess 3sI] serpury KISy ¢ HHszm car1aTs T
(SHoRENquoD 1o euon 14 [11vd -] [S311dTy O4NI TOW 356 103fgNs$ woiy XIdTd
~-ezi(etauab ‘suorieorfidwis Joyiaym ’‘siuswescidwi a3ew pue ‘wayi .
autwexa o3} uofirsod Janaq Jey e ul alojeisyj aie ap  *paredwod pue 103[80 SNOLIVIT T8 10afans 5 O4NI wouy
poojslapun ‘peal aq osie ueo Asyy ‘ybnous ojdwys are sweiboid JI 2 SNOILVITY = STIHALOD
‘wyjljiobie [eqiaa B sy ueyy a3atdwoo pue astoaid siow s ‘Ui 1 m U5 o1 -] 1153 OaNI 14AL TG 104N
10 TOGONS 'dSIT *A3Syd uy Joyjaym ‘wesbosd y :dn wns of Kowspy °** SMOYD, | 3o Sv¥I FHIL OI SI,|,IA0EY SI = SNOILYITY

(s308fqo pajeras noqe uorjewloul ‘sules] pue ‘saallney)

-s1- -p1-



INPUT:
OUTPUT:

[ DEFINE'(
?A LISP VERSION OF EXAMPLE PROGRAM IN EASEY PRIMER
?THIS CODE IS NOT VERY LISP-LIKE, SINCE IT INTENTI ONALLY™
?MIRRORS THE EASY CODE. T ; '
[ PROGRAM-A (LAMBDA NIL (PROG NIL
2INIT 7
<SETG CHARI "C (<< 1 1 1) 2> <(1 8 B 8 9> <(1 1 1 1) 24>,
T ( <B 6> <F 93) ) > :
SSETQ CHARZ °C (<(B 8 1 1 1 1 1 11) 3><(0 @00 000 0) 18>
( <B 5> <E 9>) ) >
SENSE
<SETQ LOCKFOR '(CHARL, CHAR2)>
<SETQ MAYBE NILS
?2IN
CCOND ECHULLCSETG PATTERNCREAD))), (RETURN'GOOD-BYE)] )
RESP OND : :
(COND L[CHULL LOOKFOR)» (GO OUTYI )
" <SETQ CHAR (CAR L OOQKFOR) > :
<SETQ LOCKFOR ¢CDR LOOKFOR)>
<SETQ DESCR (CARCEVAL CHAR))>
<SETQ IMPLIEDS (CADR(EVAL CHAR))>
R1 - - ‘
(COND [(NULL DESCRY», (GO IMPLY)>1 )
" <SETQ HUNK (CAAR DESCR)>
<SETQ LOCATI GN (CADAR DESCR) >
<SETQ DESCR (CDR DESCR) >
(COND [(MATCH (NTH PATTERN (ADD! LOCATION)) HUNK)s (GO RI1)1 )
" <GO0 RESPOND> ‘ ‘ ;
I1MPLY
(COND [C(NULL IMPLIEDS), (GO RESPOND)] )
<SETQ NAME (CAAR IMPLIEDS) >
<SETQ WT (CADAR IMPLIEDS)>
<SETQ IMPLIEDS (CDR IMPLIEDS) >
(COND [(NULLC(SETQ X(ASSOC NANE MAYBE))).
‘ (DO <SETQ MAYBE (CONSCCONS NAME WT)MAYBE®
' <GO IMBLY>) 1 )
<RPLACD X (+(CDR X)WT) >

?TEST
(COND CCLESSP (CDR X> 8)» (GO IMPLY>] )
ouT : ’
<PRINI PATTERN> <PRIN] * IS A "> <PRINT NAME>
<G0 SENSE>
1 ?2END OF PROGRAM-A4
2 ..

?°*MATCH® DETERMINES !F HUNK MATCHES PATTERN.
[LFATCH (LANBDA (PATTERN, HUNK)
(COND [(NULL HUNK)», T1I
{(EQUAL(CAR HUNK)(CAR PATTERN)); (MATCH(CDR PATTERN) (CDR HUNK))
* [TJ Fl ) 3 END OF MATCH ) ’
?
?ENTH L NJ IS 1168 LIB. ROUTINE WHICH RETURNS THE
?NTH FINAL SEGMENT OF L
J ?END OF DEFINE

EVALe -

¢ PROGRAM=-A)
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