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For an Arabic open source spell checker

Abstract

This memorandum treats the Arabic Spellchecking from the viewpoint of natural
language processing, for the purpose to studying the project of preparing an Arabic
Open source Spell checker, which check the Arabic texts automatically and detect the
misspelled words and suggest the suitable corrections.

The Arabic language needs more interest in the field of spellchecking through its
supporter programs, specially that it has more options over the other languages like
agglutination, derivation, geminating, ilal and ibdal, and more other features that we
will detail through the different steps of this study.

Through this research we have conducted a comprehensive study of the various
spellcheckers on the currently arena of software, the commercial ones, the
International ones and the Open source Ones, this study was accompanied with the
different experiences trying to add the Arabic language support to some of these spell
checkers, and trying to take advantage of their positives and avoid their negatives.
we concentrated in this research on the open source Spellcheckers, which enable
developers to consult its source texts, get more knowledge about the way it works and
the method of organization of its dictionaries, which helps the researchers in this field,
to go ahead quickly and more effectively to improve this kind of programs and gives a
strong push to the support of the Arabic language in these programs, on the opposite
off Commercial spell checkers, which don’t facilitate the task for developers and
researchers in this field, and we can consider, that the degree of benefit from them in
this field is very low or almost non-existent.

Considering that the project of preparing an Arabic dictionary for spellchecking,
supervised by Ayaspell team, as one of the main projects in the time being that works
to improve an Arabic open source spellchecker; we designate a very important part in
this research for this project, which is still under development. we tried through this
research to follow the different steps that is passed through, the results obtained and
its impact on the project development. In addition to an expose of the main future steps
suggested to this project to find solutions for some cases which is still under studying
and which represent some difficulties that the Arabic spellchecker is still facing.

Keys Words:
Spell checker, Arabic Natural language processing, open source.
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Q F A F z 6
‘Aspell ' s 0 (OpenOftice U k D ) 'Hunspell
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ar Or
Z F ar o
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SA 0S ) & UF o O G0 b
[ A Y o GQUr G F y
[ < T QS gr o 7 Q
d S G0 b S 0

'Unicode’ obfcof 300 FO Y U0 F .1.II

W (Consortium Unicode) Q
S i (t 3 W) .(1ISO)
Z F Z S (iodeographs)
V4 g F K b V4 0 .S A [
S T: S : z af
t S YUy
S 8 0 (USASCIH :§)S 77Z Q S Zz S W
WF Q€. 256 0 128 F 0 (Latin-1 : §)
§ U §s . UuF S
Z ZAl Wo ( s U A € F )
Wiz S h A B ) . S S8 1S72 S
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Z (name) (code) F b A zZ
b W F zZ Ft I T
G U § bil A al . AF ¥ Z7
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2 07
:(Aspell) %00 Z[J .2.11
W00 f ¥ -1-2.00
0 S Ispell S b 'GNUAspelll | Z
U A W § F S €¥s
.265
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%f0cd 83¢ f rf0On R2J -2-3.11
Qe Z J o 0T es R
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U S A JET S U A US =
( U 'stemming'
b S i g.UyYiS 0 Wr :Ph e
( U S AF a )
%89
Marseille ph:maarsayl
a 0o U Kk T .(stem) St o
Y G S ) 'virtuel stems' @ [ J
J U Sni§ A (Needaffix
%89
feet st:foot is:plural
mice st:mouse is:plural
teeth st:tooth is:plural
.a S [
%89
lay po:verb st:lie is:past 2
lay po:verb is:present
lay po:noun
S § a 0 .Allomorph(s) :al e
S z O dQ ‘'allmorphms'
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sing al:sang al:sung
sang st:sing
R T ZU n po e

Z A'Stemming' U .derivationnel suffixes':ds e
R b 0 . AD
-'Affix rules'
SFXY Y1

SFX Y 0ly.ds:ly adj
:'Dictionary’ O
ably st:able ds:ly adj

able al:ably
k b o k b ) Inflectional suffix(es):is e
R Db U : U
%89
feet st:foot is:plural
Q o] ( ) Terminal suffix(es):ts e
'‘additional suffixes' Uk D kDb
( a )
'zero morphemes' S [
%89
work/D ts:present
SFXDY?2
SFX D 0Oed.is:past 1
SFXD O0Oed.is:past 2
A Q §
0 b Uk S0 ( ) Surface prefixisp e
J A U ; S n lpa e
A F ) . dp e
A F ). ip e
 F ). ‘tp e
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SET UTF-8
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REP 2
REP f ph
REP ph f
PFX A Y 1
PFX A 0 re .
SFX B Y 2
SFX B 0 ed ["y]
SFX B y ied vy
Z b z
. UTF-8 Z [ W e
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Y T U § 0s Tt REP' UT Z .
u ph' A 'f T
a b o
Sre-' ZELa [ e
S oed AZE LB [ e
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0 ¢S a af Q
TU0U Z i€
dQ F CIRCUMFIX § Q .
.a O CIRCUMFIX Y Yl
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SFX Y Y 1
SFX Y 0 s . +PLUR
SFX X Y 1
SFX X 0 able/Y . +ABLE
(ar.dic) Q z

drink/X [VERB]
‘(test file) R z

drink
drinkable
drinkables
- (test)
$ hunmorph test.aff test.dic test.txt
drink: drink [VERB]
drinkable: drink[VERB]+ABLE
drinkables: drink[ VERB]+ABLE+PLUR
SA G [ A i W 0s GUFoq U o
T 9 G UF § bo A kK b Ur
i 9 R € F S F S I ¥]]
e WF Si z W
%fUcdo Ui CfObrd % rbf  .4.11
K a7 F kS [ 3Q
[ F k 0 'S .U [ Q I
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[ F A TF K T S 0.
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o § Q | S J [
88U RN s M ¢ %WUirl -1-4.01
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b 1D ZF . b J
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0))
N

F Z 60 ) e
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U n #
PFXY Y1
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F U 0 o Ti
h Zz Z o 0 b -
b Y -
[ <= T zZ -
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b Y (00 § o [ 39 -
U s -
‘RS flk fof rbf  .2-2-4.11
g TQ (ffZ dicZ ) Z b Z
fo I Q YD zZ F b
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m $m 17z i ] Z Y i G/ ]Z
280 9 zfoU rS Y0 G UT .5.11
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kb & OF J A
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S n kS J A Q (Affixes)
F kS W afz i auf € ¥
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F nooA Uf ¥ aoT oD
b b ZT (I T ) ¥ U O

§ S I gr o UOFet 0B g

Q 0 S ¥
28. F
Y Vi Gol -2-5.11
§ Proclitique Q ZUET S b Wk
Q Enclitiques 0b S i A gonl Z

.[ABBES R., DICHY J. and HASSOUN M., 2004] ' b '
%89

R Prefixe = Proclitique = ) @ + +R + +0= 0
A Enclitique = @ A Suffixe = root/Racine =

Enc}Iitique Suff?l\xe Racine - Root Prefixe Proclitique

Q u
%f0cd 80¢ f Fi 6QU f 0 &6 OT -3-5.10
0 F 07 URL
R s PEFX
UzU PFX
R s SFX
Jzu A SFX
e 1S S U A 0
QS
0 ] Zt t :(Affix classes) 0o
Z § o

;600 bUrCor Cf {0 .1-3-5.1I
(PFX or SFx) UT :(0)
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AN I( )Y: .(® b Y § YR s :1(2
0 (3)
;60 oI Cf 2 .2-3-5.11
. UF (0)
(1)
(b ) I ) z ()
(7 gy ar AS 0y ) @)
)
(Regular Expression) W Q § (Zero Condition) [U
Sy z g ) . b R ( ) g
@ QFF a (-) AZ g
N 0 4 Uy
SA  1SZ ar T U (5)
IO R & rU T (flags) bt 1170 R 9dS0 .6.11
UF z0U n k 0 ¥ 0S
i A ¢ RUS QS W S 7T
Y ZETS QS A Y
b $ T EX 1 YF QS F
S
s z¥ U7 0os F i UK o GF 0
Ut
) § § 0 b af ‘complexPrefixes
[0 OfR 0 i 0 Q .( 0
i £ A R T b QO
Qg+ + +F 0+ +O: § Db $0b
Q zZ QT ‘Lang langcode @
hu HU | TR tr @ § F ‘lang code' UF
b S Q z Q Q ‘Ignore characters o
S § TA Z [ o . T S
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R 1.1.
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N¢ N
o

CIRCUMFIX

Ci

Uk F Sryl U¥F d9.(S )
G r ur s ar :Break o
Y [ 0 A A
k § S
0 Y R Yyl :Compound Rule o
b zZzU n K b A ‘break’ A
ONLYINCOMPOUND b :OnlyInCompound e
fogemorphemes Fuge-elements) R
R F COMPOUNDROOT : CompoundRoot e
A U 07
TS R Y . CHECKCOMPOUNDREP e
.(REP) A OF hn ¥ R
U¥ SA : COMPOUNDSYLLABLE e
R Y e U Q
Q .COMPOUNDWORDMAX  §0R
(Y
R UTSA . SYLLABLENUM o
S WORDCHARS : WORDCHARS o
§- 3§ § F . Us
) 0 'SS' Z : CHECKSHARPS e
a9 Q.(B) S z
.CHECKSHARPS
: %f0cd 89 ¢ f F7 'CIRCUMFIX' rfU T -1-6.11
'CIRCUMFIX' b
Y 6 a0 F CIRCUMFIX
.U u
:£00 -1
€T b o
Y Y 'leg U : %40
.10
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F K o
S T oo
‘RUSH) -
S 7 § ol SA .
aFf afF Yy boa € Y Do e
F O {fF z O z 0 b b
S ™ legv?fR =leg + v?{R '
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.(*undrink undrinkable  drinkable 0 *non-pay non-payable payable
" drink’ S ‘un' Q
.'able’
S zU b Y .
J 0 Y0 ZU Qg
T U
1%8
——————————————————————————————————— ar.aff Z e
CIRCUMFFIX X
PFX Y Y2
PFX YO /X
PFX W Y1
PFX W0 S/x
SFX N Y 2
SFX NO IXY
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————————————————————————————————————————— ar.dic O Z -
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—————————————————————————————————————————— txtwrong T ————————
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# circumfixes:

# superlative in Hungarian:
# nagy, nagyobb, legnagyobb,
# (great, greater, greatest,
CIRCUMFIX X

PFX
PFX

AY 1
A 0 leg/X.

1
legesleg/X.

PEX
PEFX

W w
S

3

obb
obb/AX
obb/BX

SEX
SEX
SEX
SEX

+COMPARATIVE
+SUPERLATIVE

ONONON@!
O O O K

1
nagy/C
[MN]

> nagy

nagy [MN]
> nagyobb

nagy [MN]+COMPARATIVE

> legnagyobb

nagy [MN]+SUPERLATIVE

> legeslegnagyobb
nagy[MN]+SUPERSUPERLATIVE

7

S d
' zero affix'’ (U 0 a Wr
UT 39 S

COMPOUNDRULE sde
NEEDAFFIX x
COMPOUNDWORDMAX 3

leg-
legeslegnagyobb
most greatest)

12 %8)

~ obligate prefix/suffix combinations

(prefix) AND -bb (suffix)

+SUPERSUPERLATIVE

: G1Qd b

- YfoST

4f0Ucd 83 ¢ f Fi ' NEEDAFFIX' rfU T -2-6.11

.a U A F Q
Q S A 0 Z

+ Y b Yoyl NEEDAFFIX

U U F

%8

*aff O Z mmmmmmmmm e
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COMPOUNDMIN 1

start/s
end/e
-/xd
T 'startend’ 'start-end’ T s Q
:%f0cd 80 ¢ f F7 'NEEDAFFIX' rfO T {00 I
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T Z ZU) F T 2 ZU zZ
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50 R frOT GéUT .7.I0
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g ar z S 19RZ Gfb F S
U § F A P F F b U (dash) '-'
ZS n 0F S n A § A 0
§ (Break) UT ¢ UI G UT ¥
: U b
S b G UF
: COMPOUNDMIN
Z 39 U A . S S
:COMPOUNDFLAG
U S A) S COMPOUNDFLAG S
S R Yi T COMPOUNDFLAG Y .(COMPOUNDMIN

:COMPOUNDBEGIN o
F O ( Y ) COMPOUNDBEGIN S

7

S
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7

( Y ) COMPOUNDLAST S  :COMPOUNDLAST e

7 o

S ¥ U
:COMPOUNDMIDDLE
z0 ( Y 1) COMPOUNDMIDDLE S

z

S
:ONLYINCOMPOUND
Fuge-clements) R T ONLYINCOMPOUND b

( fogemorphemes
:COMPOUNDPERMITFLAG

z

b S Y T b S T b
.S T COMPOUNDPERMITFLAG R U
: COMPOUNDFORBIDFLAG

R T A oV b
:COMPOUNDROOT

afT T )a S F COMPOUNDROOT

(
:COMPOUNDWORDMAX
( Z U k). S euU

:CHECKCOMPOUNDDUP
.(foofoo §)R S Y
:CHECKCOMPOUNDREP

KioTFyV Z (Z )S R v

hn k' UR 'Y S [ .(REP)
:CHECKCOMPOUNDCASE o

R S z 0y
:CHECKCOMPOUNDTRIPLE o

sl foolox §)Z §§S F S R y

.( xoloof

b 9

z ~

ASCII W Z ) UTF-8 [ W S 4

z

(S 7

CHECKCOMPOUNDPATTERN number of checkcompoundpattern definitions

CHECKCOMPOUNDPATTERN endchars beginchars
" endchars' Z 0 R 0
. beginchars' Z 00

(1))

R Y

(1))
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N o 29z gall sasll o S, Jsl aw alul 5 waiSo 1gifo wuils
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. a ¥l azlll &jlio (s 09 (1) awsll 59 (Vowels) aS,adl (9g > sas als :ailll & ol
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Ajouter au dictionnaire

Lien: I - Annuler plece
jointe

, | Rédiger
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axlll b 29z 0all 3an)l o _ui€s S5l aw el 8 en =
Y ajalziyl aalll 9 lain puMall e wlyhae el Tout sélectionner Lyl |
SV Lo 2aall o glate « \érifier l'orthographe de ce champ |
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Y Répondre a: |22 kebdanil@menara.ma aslll
II-di | m dl
P |l - B
' our ayaspell-dic@googlegroups.co

ar

aslJl
asalll
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ceSale oWl [
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cp verb_ar.dic/ usr/share/myspell/dicts/ar.dic
cp verb_ar.aff/ usr/share/myspell/dicts/ar.aff
1 § (openoffice.org2.1/share/dict/oo0) B W R S§ Zt i
Wl F oA)LS Wi /etc/openoffice/dictionary.lst { o (S
( +FU
DICT ar TN ar
(S ¥§S )S Kk 7T sa (- (s LUDCT o
.8 (@ ) : b
( Z U Z )verb conjodt: FA Z T {0 20 e

-Uo ¢fo b Uc RSF F6#)  Zf[F God [ fUof -2-1.IV

i - 0 F 0 TA kb ZW S$3%
: 0 S W S (OpenOffice.org)
KD OF F a - IF b S§ kol e
Us S
Quickstarter S I Openoffice b Z Lfcos o
b WF

araff ardic [ t :§95 e

Program Files\OpenOffice.org 2.1\share\dict\ooo\
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Z (aff .dic) ST b ) a t .
F
F W 3¢9 S3§ S § SIF Q QS
- Q
'‘Perl’ S§ ¥ a Z S§ 3§ 0S 3§ R
08§ 3§
.tar xvfz hunspell.tgz U b .1
cd hunspell .2
Jconfigure .3
./make .4
cd ./src/hunspell .5
./configure .6
make .7
copy makeso.sh file here .8
.makeso.sh Z T & Q F Yk t § sh makeso.sh .9

cd ../tools .10
./configure .11

make .12
b b T U DB W zV 0S5 Ufs
: §s F a ks . $PREFIX/bin'
§ F . (Interactive) [ o [ B dQ

cd hunspell/src/tools
Jexample full path aff full path dic file to test

06 bUc RSF f UF -2-2.1V

z ~ e

Q 'Perl’ 1988 7
$ perl Makefile.PL
$ make
S make test
# make install
TU b ( F U bbb D A 0S 3
' Makefile.PL
%80
SHOME/local (-- prefix=$HOME/local) . § Q
$HOME /perl 1ib : 'Perl' § R 'Perl
F

$ perl Makefile.PL PREFIX=$HOME/perl 1lib \
CCFLAGS=-I$HOME/local/include \
LIBS="-LSHOME/local/lib -lhunspell"
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Q3

3 LD_RUN_PATH=$HOME/local/lib make
S make test
$ make install

:Ug ¢fo b U¢ R&F RfSF 3.1V
(Full Installer) S¢ s F A0 U (R (win32) UIF S3

http://hunspell.net/win32/ : Y (Exucutable) [
. C:\Program Files\Hunspell' : § Y 0S5} Q
0 afl F U a F S§ R F B
( C:\Program Files\Hunspell\bin\ : § ) QS 'bin’ F b 0 0
'F kb b Y F i .b S b
W ( Help Utility) 0 ¥  (setenvironment variables) ' S
.b W 0 b
W F QS IR (dll) Z
F ) ' Prompt DOS' R W F QS S{ b
: (

C:\> ppm install http://theoryx5.uwinnipeg.ca/ppms/Text-Hunspell.ppd

! ActivePerl 8xx ' Uk

C:\> ppm install http://theoryx5.uwinnipeg.ca/ppmpackages/Text-Hunspell.ppd

! ActivePerl 6xx ' Uk

Uo cfobUc RSF f UF 40V

¢ ZUF Si b U & os 2 U S
) B *! Perl S [ ) R (C Compiler)
(VC+t+ 6 ActivePerl

Binary ) § ' Full installer' S F WYk ob 1 Y
S F Ui ¢ http://hunspell.net/win32/ : VY (Package
SI F http:/hunspell.net/win32/ : Y F Yl ‘Hunspell-dev'
Perl' z 0 (lib .h) Y
.(sh) shell awk sed: § 'scripts’ S 'C Z W S 0 1987  'Larry Wall' g wl
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S (diZ Y F S 0 i R os 2z U
Z U n RU Q
Unix U 0 0] al S b

perl Makefile.PL
nmake

nmake test

nmake install

Sr v (LIBS INC §) S Uk S a v
Z SI 19S3 (lib files) S SI (header files)

S B F ¥ o Y i W ZY i, W
R n b

Yff0Ucd 80¢ f R 5.1V

o

¥ (21 Uk ) S U G O %
F 0 U " http://cpan.waldonet.net.mt/authors/id/E/EL/ELEONORA/ '
Q UYDb . text_hunspell 1.2.tar.gz ' Y
; U7
X 't .
t SI o

test.aff testdic: [ o
testl.pl Z o
‘changes' :Z .
'Hunspell.pm' "Hunspell.xs' 'Hunspell.h' :S [ .
'‘test.pl' ‘'makefile.pl' : [ .
' Makeso.sh ':Z "
'MANIFEST ' :Z =
'META.yml':Z =
' Perlobject.map ' :Z .

‘README 1' 'README':S [ =
'typemap' :Z .
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0S & UF Y ar
TURT o
Y ob ZW [ Z 0S & UF H)
S S S a W S (Open Office)
¥ U G W af S (Compilation) S z 0
S SI g §] ¥ o Z U s
S
F U es R S ] i Z
JF R Z eF I s Qe ¥
b a 0 S y J S
Q A a W 1 o nAd G U
F 0 € Tl SA ISA G U S
S U [ s A 10.S 0
KD a h F Z i) §
Q
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$ogf rogrot
U [ Gt S
Q S [
S W
$ A Z K
QA @ As 4 S IF o
b R 0 RZR n
ZF F o ¥ ny
A F U U
F Uk sSU SA G
U an 0 G € F
§
KD i S v F
b a nh k Ib W U
Q Q S af
S F S v F I
(¥ S S
Q 0 [
UOFA ¢ S
Y Q Q v
F e UF A F
¥ S Uk ¥ U s
S ZF 5§ ¥ Y F o B



111

Q



Wo 00

rff ©°f WS 299

K "(FlQUS rzb b ) rfigUS RfcUb g rff ¥ ciz" ] !
2007 12
Qbb rffoU S rfcU rZfO Q3¢ irff V b Fz 2F 0 " A .:oa ?
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.2001
(7)) "y corow
31/1 "6 0T " ¢ 3
A5G rff ¥ o .S
S46 G 'O F 7
218 'OV rfelh FiR U8 U 72z ¢
91 'RSH FiR U3 al ?
S ' " 00 rSofld rfé#d ROIO FirSoUd or Ughd 6ol " %2 1
.2007 10-09 F @ " Ak S T
17 G . "Cib rz 9807 " 1
2007 10 1 'rff ¥ rib Fz %080 o ¥Y¥00 Cff %fUfi Cigd I 15
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2001 24
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1 http://www.library.chisholm.vic.edu.au/coil/site/glossary.htm
" http://www.maine.gov/education/Ires/review/revised_mlr ela_glossary.htm
B http://www linguistics.sil.org
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¥ 0 3 0 b [ § 4o
F http://hunspell.SourceForge.net :S

SET
TRY

REP
REP
REP

PEFX
PFX

SEX
SEX

:%f0cd  ©U0g .1

~ e

u Q Z U o [ QR
.Q Urs F 204 Z 9 S IF
. S Y (*.dic) G Z
.( § 5 ) O oy (0OF a  ns o)
Uk 0 § § 09 F Uk (71 P F
Z QU A . M"Y (MNT F Ui i $ a
uzuo . ar T U Yib g e Z (0
.OF 0
SET  § F . FASWO ¢ F :(*.aff) z
REP .S zZ TRY .G  SI Z S
S A z S U
: 0y b b 0 sfx PFX
Z F'IRY’ S . UTF-8 Z r Wz zZ
QS 0 'REP' Z 19Y .Apostrophe' U | zZ v
.a a 'pnt A 't 7 Y T O
UTF-8
esianrtolcdugmphbyfvkwzESIANRTOLCDUGMPHBYFVKWZ’
2
f ph
ph £
AY 1
A 0 re
B Y 2
B 0 ed ["y]
By ied y

SEFX
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o)
Q.
>
N
2y
¢
o}
I_
N«
-
(@]
1o

ZU | § Y ZF¥ F Z F ZU A
o ¥ Q Z DAS aor w).y zZ S F
hello
try/B
work/AB
rework worked work tried try hello: Q § QY S
. reworked
cr)_ R /T.II
O0fF 0 -1
; : a SI S s Z Y
UTF-8, 1IS08859-1 - 1IS08859-10, 1IS08859-13 - 1IS08859-15,
.KOI8-R, KOI8-U, microsoft-cpl251, ISCII-DEVANAGARI.
Y rOff -2
‘UTF-8’ .extended ASCII (8-bit)Z @ U A
z 0
Extended ' Z ‘long’ i [ 'UTF-8'
65535 F 1 . ‘num' 0 'AscII
.0 0O SA
ARM (U 0) v A UTF-8 b 0

. (complexPrefixes) rfb 9 zfoU -3
F WY OAS ( ] ) é

: (Lang langcode ) r# Ug) -4
Y S .1ANG code UTF Q
(0 s W) o UF TR tr hu HU az AZ:DQ

:( Ignore characters) 8J ¥%d Si -5

z z z ~

S g TA Z [ .F S b S u zZ Q
(S )

AF number of flag vector aliases

116



AF flag vector

Y & AU a oY
U
3
hello
try/1
work/2
z 'AF' Z
SET UTF-8
TRY esianrtolcdugmphbyfvkwzESIANRTOLCDUGMPHBYEVKWZ'
AF 2
AF A
AF AB
* AIS F syl w
AR Z '‘parameter’ F Z : DUSHD
dic Aff SI @) oV 'Makealias' Foorfcs rystd

AM number of morphological description aliases

AM morphological description

.( AU Uz0 G yb oV

"R3 H R (T .III

TRY characters e
E T T 3927 U S RS 0 Q
.U TRY ; "TRY character’

NOSUGGEST flag e
S & . S NOSUGGEST S

: MAXNGRAMSUGS num e

z 7

.n_gram' S b 0 .n_gram' S

: NOSPLITSUGS
S
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: SUGSWITHDOTS o
b ) () T S S AF () ZUy
( y I openoffice.org penoffice.org U

REP number of replacement definitions

REP what replacement

0. (.aff) Z v S
v 0 . AS 0 0 oal o
E ¥ Z 7T § K n K O S Q
4 6T O
¥ y zZ §
REP 8
REP f ph
REP ph £
REP f gh
REP gh f
REP j dg
REP dg ]
REP k ch
REP ch k
- RUSH)
REP' UF YV Yyl § 3§ Z S n 7K [ 1
S ) S A )'TRY'S Fi 0 Ub
.(REP'
S v Usiar 7 A 2
(CHECKCOMPOUNDREP W  § nh ¥V S 0
MAP number of map definitions
MAP string of related chars
R F ) U g z S F
QY .Z T (.aff) z : z
EFfTzZz TU 2 T S O 038 0
. 0 US
0 ' Frk' W v ‘umlauted us' K 7 § F

W O 'umlauted u’s' 0 R
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MAP 1

MAP u.RE
i R fT.IV
BREAK number of break definitions
BREAK character or character sequence
L0 ndar oS Or
' hyphen' ) Z 4 UY R [ 'R
J 7S§ 'n-dash’ '"hyphen' | A A
v '"BREAK'Y (Y0 U Zn IF € S§ V'S AS
i- 0§ F S S a0 b Q
BREAK 2
BREAK -
BREAK -- # n-dash
Us foo-foo--bar-bar bar-foo foo-bar S
‘R USH
QZ S} ( Yo iy Yl 'COMPOUNDRULE ' .1
b S0 'BREAK' T .Z 0 ¥ S
R zU »9S poa €% U Z (S§ S

b
T b kY S  COMPOUNDRULE) COMPOUNDRULE Y

(
WORDCHARS Kb 2

.(break.* / R ¢ W0 WORDCHARS

COMPOUNDRULE number of compound definitions

COMPOUNDRULE compound pattern

Q 'compoundrule’ 0 .' regex-like' S Z §
Zi R : ‘compoundrule’ S y 0
00 ol T 0 z 0
00 ' . QR S
**R /S F §0F W .QR S ()

.UTF-8 I S8 YU AZ YA Ao 3
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COMPOUNDFLAG, Y COMPOUNDRULE i .4
S F i T ) t .... COMPOUNDBEGIN,
(TT

COMPOUNDMIN num e
Z 39 U A . S S

COMPOUNDFLAG flag e
S A) S COMPOUNDFLAG S

S R Y0 T COMPOUNDFLAG Y .(COMPOUNDMIN O

COMPOUNDBEGIN flag
F U ( Y 1) COMPOUNDBEGIN S

S

COMPOUNDLAST flag
T O ( Y ) COMPOUNDLAST S

7

S

COMPOUNDMIDDLE flag e

zU ( Y ) COMPOUNDMIDDLE S
S

o

ONLYINCOMPOUND flag e
Fuge-elements) R ¥ ONLYINCOMPOUND b

Vouyd ONLYINCOMPOUND ( fogemorphemes
(onlyincompound.* /S T W)S

COMPOUNDPERMITFLAG flag e

S Y T b S T b
S T COMPOUNDPERMITFLAGR U b
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.(REP) KiTV

.( foo|ox or xoloof §) Z

7 ASCII W Z

CHECKCOMPOUNDPATTERN

COMPOUNDFORBIDFLAG flag e
R T A oV b

COMPOUNDROOT flag o
) O S F COMPOUNDROOT

(

COMPOUNDWORDMAX number e

7 U K). S e U

CHECKCOMPOUNDDUP e

z

.(foofoo §)R S Y

CHECKCOMPOUNDREP e
(Z )S R v

h k' UR 'YV S [

CHECKCOMPOUNDCASE e
R S V4 0y

CHECKCOMPOUNDTRIPLE o
§8S F S R Y

z ~

YUTF-8 I W S Z

z

(S

number of checkcompoundpattern definitions

CHECKCOMPOUNDPATTERN endchars beginchars

S " endchars'

0

>

R i's R
. beginchars' Z i 0
COMPOUNDSYLLABLE max_syllable vowels o

R UT SA
S R v

Z Q .COMPOUNDWORDMAX
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j
Z
AN ()Y
(b
Sy
G
Yo iQ

SYLLABLENUM flags e
R UTSA

R s PEFX
U z0 zZ PFX
R s SFX
U zO0 z SFX
n kS 0 Al Q
0 0. [
SA
(PFX or SFX) A T:(0)
( ) (1)
® b " IR s :(2
3)
: 60 ol Rk SJ
T (0)
(1)
) 0 (b ) z )
(7 url 0y T) (3)
(4)
u . U Al U
Z ) b i R W
QfF a AZ [
( b z
Uz0 (5
I MR _[T.VI
CIRCUMFIX flag e
F CIRCUMFIX §

u u CIRCUMFIX
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FORBIDDENWORD flag e

S Ui g : T Q
S S
KEEPCASE flag o
SA [ .KEEPCASE S z v
W ( G U A ZWr S S ).U¥n
A zZ U Wi A %)
rystd
0 KEEPCASE s Z S CHECKSHARPS y
's' Z YU IR AS & FW SA i FW A 0
QV R germancompounding R ¢ W .SS
LEMMA_PRESENT flag o
S @ S ). U S a by
ig . Y A ( 7) F ZU 0 (Lemmas)
v Uu zOo Yy I F
.S O F LEMMA PRESENT (U J
NEEDAFFIX flag e
S .Q U A F Q
NEEDAFFIX .' zero affix' U ia W a S A. 0Z
.(pseudoroot5.* / R W) S + Y b Yoy
PSEUDOROOT flag
.(NEEDAFFIX ¥ b A).
WORDCHARS i~ o
g F . US Z i S WORDCHARS

Z 09 § -

CHECKSHARPS e
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'S’ Z S ) Z 0 'SS' Z

Yo W) CHECKSHARPS vy OF H) 0 .(B)
3 A n Kk (§ R /R KEEPCASE

:Fi U 4feSF .VIT
4 § ¥ § . T UZO F 0 b kK SO

SEX X Y 1
SEFX X 0 able . +ABLE

G 4
drink/X [VERB]
TA Z
drink
drinkable
TA
$ hunmorph test.aff test.dic test.txt
drink: drink [VERB]
drinkable: drink[VERB]+ABLE
R R U SA  bpU¢ ) § €& b
- rSo 00 rbSk f SF .VII
Z . F €F® Az Q. AZ 0 T
AS b Qo v b
: (able' AZzU Y ZU) § A U D S
SFX Y Y 1

SFX Y 0 s . +PLUR

SFX X Y 1
SFX X 0 able/Y . +ABLE
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a Z
drink/X [VERB]
TA Z
drink
drinkable
drinkables
TA
S hunmorph test.aff test.dic test.txt
drink: drink [VERB]
drinkable: drink[VERB]+ABLE
drinkables: drink[VERB]+ABLE+PLUR
¥ b K F v
Y U ¥ Q
u T " Hunlex' S : DUSEHD
R
RJ #3g0 ¢ .VIII
n ok b o Z Ul 65000 @ § QV
. ST
:Z -2 1| FLAGIlong
FLAG long
SFX Y1 Y 1
SFX Y1 0 s 1
F z3 vyl VY a
foo/Y1Z3F?
J ar FLAG num
FLAG num
SFX 65000 Y 1
SFX 65000 0 s 1
a §
foo/65000,12,2756
- r0cS Y70 .1x
Wwr s U F o 0
work/A [VERB]
work/B [NOUN]
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SEX A Y 1
SEX A 0 s . +SG3

SEX B Y 1
SFX B 0 s . +PLUR

A Z
works
A
> works
work [VERB] +SG3
work [NOUN] +PLUR
U SA b /b Uus ¥ Yl a9
-roh3k — robf U R ©fYif .x
. circumfixes' SA Q S 7 §qQ
y v 'leg' i S F o § F
u F 'bb'
b b aF W boa Q € v
*legv?fR = leg + V2R ' F O (fF Z J 7z
b 0S g s U¥ S T ZF .
A-- oW Y Q
drinkable { *non-pay  non-payable payable AY ) A 0
S ‘un' Q .(*undrink undrinkable
F a9 S able’ ' drink'
39 boa b b S S A
undergenerate’ n K 0 no 0 U Z W
(PZU0)" 'zU F SU R zU §
PEFX P Y 1
PEFX P 0 un . [prefix un]+
SEFX S Y 1
SEX S 0 s +PL
SFX Q Y 1
SEX Q 0 s +3SGV
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SFX R Y 1
SFX R 0 able/PS . +DER V ADJ ABLE

drink/RQ
[verb]

drink/S
[noun]

> drink

drink[verb]

drink[noun]

> drinks

drink[verb]+3SGV

drink[noun]+PL

> drinkable

drink[verb]+DER V ADJ ABLE

> drinkables
drink[verb]+DER V ADJ ABLE+PL

> undrinkable

[prefix un]+drink[verb]+DER V ADJ ABLE
> undrinkables

[prefix un]+drink[verb]+DER V ADJ ABLE+PL
> undrink

Unknown word.

> undrinks

Unknown word.

7}
N«
G

b U
JTO0 U 0 Y . Z U g

# circumfixes: ~ obligate prefix/suffix combinations

# superlative in Hungarian: leg- (prefix) AND -bb (suffix)
# nagy, nagyobb, legnagyobb, legeslegnagyobb

# (great, greater, greatest, most greatest)

CIRCUMFIX X

PFX A Y 1
PFX A 0 leg/X

PFX B Y 1
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PFX B 0 legesleg/X .
SFX C Y 3
SFX C 0 obb . +COMPARATIVE
SFX C 0 obb/AX . +SUPERLATIVE
SFX C 0 obb/BX . +SUPERSUPERLATIVE
:aQdh
1
nagy/C
[MN]
-fbST
> nagy
nagy [MN]
> nagyobb

nagy [MN] +COMPARATIVE

> legnagyobb

nagy [MN] +SUPERLATIVE

> legeslegnagyobb

nagy [MN]+SUPERSUPERLATIVE

:(Compounds) R°f J .XII
Pz . O S a Z R S e
r a 9 Ib R GOF U $

# affix file
COMPOUNDFLAG X

2
foo/X
bar/X
S Yl g"barfoo" " foobar" s oV

0 T 004 R T Y 3 Q

Z ADbY S 0 FU1 0 FUIY 0
. ( YSUUFTsSyYka S 0

hY o IF Q S 0 0 T Q T
[ S L T Q 0 .S
S ¥ 7 3 F . S kK S A
COMPOUNDROOT COMPOUNDSYLLABLE COMPOUNDWORDMAX

s 3 -6 TUY b SYLLABLENUM
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bo b F R P T 0.S G UF ib Db
Y 08 ( COMPOUNDFORBIDFLAG COMPOUNDPERMITFLAG) UF¥

7

S AR
. S R T A oY b
R G UF F Ui
AR #
's' Z OFf
LANG de DE
S 0#
COMPOUNDBEGIN U
COMPOUNDMIDDLE V
COMPOUNDEND W
S § b #
U S § b #
( N+(C ) ( )#
S T COMPOUNDPERMITFLAG Y S #
COMPOUNDPERMITFLAG P
(Fuge-clement) A v #
S  ONLYINCOMPOUND : T
0 G #
ONLYINCOMPOUND X
Z Y #

CHECKCOMPOUNDCASE

COMPOUNDMIN 1
WORDCHARS -

'Arbeit’ v R S T#
SEFX
SEX

SEFX
SEFX

3

s/UPX
s/VPDX .
0/WXD

>
O O oK

2
0/UPX
0/VWXDP

SEX
SEX
SEX

W w ™
O O K

'‘Computer' A%
SFX C Y 1
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SFX C 0 n/WD

FORBIDDENWORD 7%

(Arbeits-Computer)

PFX - Y 1
PFX - 0 -/P

PFX D Y 29
PFX D A a/PX A
PFX D 2?X

PFX D Y y/PX Y
PFX D Z z/PX Z

4
Arbeit/A-
Computer/BC-
—/W
Arbeitsnehmer/7Zz

Qb
Computer
Computern
Arbeit
Arbeits-
Computerarbeit
Computerarbeits-
Arbeitscomputer
Arbeitscomputern
Computerarbeitscomputer
Computerarbeitscomputern
Arbeitscomputerarbeit
Computerarbeits-Computer
Computerarbeits-Computern

computer

arbeit

Arbeits

arbeits
ComputerArbeit
ComputerArbeits
Arbeitcomputer
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§

(*Arbeitsnehmer) Sh § k ¥ #

decapitalizing it

Y

circumfix #



ArbeitsComputer
Computerarbeitcomputer
ComputerArbeitcomputer
ComputerArbeitscomputer
Arbeitscomputerarbeits
Computerarbeits-computer

Arbeitsnehmer
y S < T a z § 7 A Q
T U IF S z0 ."Tokenization' 0 Tk
Py i) Il G U7 € F ar
S 0 S S S U ¢
Q©°% ©Of i XIII
S8 [ Y
G o 'AascIir 1S 87 [ 'Myspell' 'Ispell
(ISO 2-8859) 4 bz . b
(s - )= g F . KS I [ T A0
U S a [T d9Z
Ut U F S 0
YIS s [ S bo Ss I G F U Myspell
AZ ) A 227 kS § g F
'Moli ?' 0" gstrR' § n ad U n o al
Sh A Y 7SO 88592 n S "9 "Z F K
delative — 0 allative —to=l elative —bo=l §) 'ISO 8859-2' A Z {F
Q I A (Moli ?-to=1 0 gstr=l §) S 19 ( Y ro=l
: 0T T 07T
W z Z S 8 ASCII
TU F UTF-16 W F QZ 0 n
T F & F O o W
'Byte 256 'Z Y b DOMOLKI T
Y F . WY 'kKoe6a'F OF zZ
§ S a i VA S AF
T F 80 0300 .is ca' Q O )
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| Z
S b
d A
UTF-8 W ¥ z
[ Z q 4
Gl
UTF-8 ¥ SA
[ (ISO 646)
(S

W

hS

7

(nf Q
AT iTyY b ¥
Q [ ¥ S
 BJ%S
nl 3 0
s S U s Ty Q
Q T uUTF-8 W
n§ urr-8 W TS
(UTF-16 F § G
Z G ¥ ¥ DOMOLKI ¥
€ ¥ z i UTF-16
F)F '65536" Z Q
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