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8.20 Handling of Case Markers for Designing
UNL Based Punjabi Language Server

Parteek Bhatia, Thapar Institute of Enginecering and Technology, Patiala, Punjab

Abstract— Case marker plays an important role in
designing a Language Server. In UNL based Machine
Translation system Language servers are used to convert
the source language text to UNL with the help of
Enconverter and Deconverter is used to convert the UNL
text to target language. In order to implement the
complete multilingual machine translation on Internet, it
requires the language server for each language which
encompasses Enconverter and Deconverter for that
language. In this paper we discuss the handling of case
markers for designing Punjabi Language Server. It can
play an important role in designing and developing
Enconverterand Deconverter for Punjabi Language.

I. INTRODUCTION

The World Wide Web represents a formidable tool
for commumcation and information access. With
simple equipment, it 13 possible to access innumerable
documents about a huge variety of topics, from any
place around the world. However, despite the
abundance of information, languages very often cause
problems. [1] Most of the web pages today are written in
few most commonly used languages like English,
French, Chinese, etc.; it becomes difficult for a person
with insufficient knowledge of these languages to
access and use this tool of communication and
information. This has prompted the need to devise
means of automatically converting the mformation
from one natural language to another natural language,
called Machine Translation. [3] This process needs
syntactic and semantic analysis of both source and
target languages.

In case of Deconverter there are different phases for
the generation of meaningful Punjabi sentences from
the UNL. The process of deconversion involves syntax
planning, case marker generation, and morphology
phase. [2] After the syntax-planning phase, which is
aimed at generation of proper sequence of words, case
marking phase imitiates. Case Marker phase used to
express the complete contents of the sentence. In the
deconverter process the first task 1s to parse the UNL
file. The nodes are generated in the target language with
the help of L-UW dictionary. After generation of target
language nodes they are ordered in Syntax planning
phase according to the grammatical details of target
language. Then Case marker phase fills the nodes
generated from syntax planning phase with the
appropriate case marker for the target language
depending upon the use of the relations in the UNL text.
For this purpose it takes into consideration Relational
Morphology of the target language.

II. UNIVERSAL NETWORKING
LANGUAGE

Universal Networking Language (UNL),
developed at UNU, 1s a formal language for
representing the meaning of natural language sentences.
The motivation behind UNL is to develop an interligual
representation such that semantically equivalent
sentences of all languages have the same interlingual
representation. Information expressed in UNL can be
converted into the native user's native language with
higher quality and fewer mistakes than the computer
translation systems. In addition UNL unlike natural
language is free from ambiguities.

The UNL represents information sentence by
sentence. Each sentence is converted into a directed
hyper graph having concepts as nodes and relations as
arcs.

The knowledge within document 1s expressed n
three dimensions: [4]

¥  Word knowledge is expressed by Universal Words
(Uws).

» Relating UWs through a set of UNL relations
capture concept Knowledge.

» Speakers view, aspect, time of event, etc. are
captured by UNL attributes.

Example UNL
Original sentence - John breaks the rules

UNL Corresponding to sentence is as follows:

agt(break(icl>do).@entry," Tohn")
obj(break(icl>do). @entry, rule.@generic.@pl)

In this, 'agt' and 'obj' are the relations where words
starting with character “(@?” are attributes corresponding
to each universal words, 1.e. 'Break' is the universal
word in this sentence and words like @pl, @generic are
the attributes describing the universal word.

III. CASE MARKERS

Case is a category of morpho-syntactic properties
which distinguishes the various relations that a noun
phrase may bear to a governing head. Some of these
relations are purely syntactic in nature. In the Indian
linguistic system - descended from Sanskrit - the case
constructs are called kaaraks. [5] As in the traditional
understanding, they denote the relationship of the
nominal with the main verb of the clause. The case
structure in Punjabi is complex. An exhaustive study of
the kaarak system with view to analyzing Punjabi into
UNL has been carried out.

Case marker phase apply proper case marker for
each and every relation in the given UNL expression.
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There are total forty-five relations defined in UNL g |von condition Le. | 3 3 o =5y
specifications and for each relation different case indicates  a 5 o
markers are used depending upon the grammatical non-focused g 7
details of that language. CIVCL‘“ o S wHt  wg
tha
Here we discuss the all forty-five relations defined conditions  a dod gt
m UNL [4] specifications with comresponding case focused event
markers for Punjabi language, which are used to design or state
Case marker data file for Punjabi Language Server. Case 1p | coo effected  co- | o3 T i
marker for eachrelation in UNL 1s shown intable 1. thing Le. i
) . indicates a SR wrEt
A Case Marker data file contains one or more set of co-oceurrent P
constraints for each relation and each of these sets map event or state == =
to different case markers. So given a node with all its for a focused HrEr Y
attributes cluding lexical attributes from dictionary, event or state
we search the database for approprnate rule which the
node satisfies and accordingly the case markers are 11 | dur glur_atlon Le | aag Hag @ 2§
initialized for the case markers. indicates 4 o g
. period of time HHH - odiT
Table 1 : Case Markers for UNL relations during which Far 3
No | UNL Description Punjabi Example & e\_!ent
Relati Case EEMES I el
on Marker state eXisis
: cqu cffected  co- I IBH B
t A t Le. - ~ 12 ) X nu -
1 | ag iR (e IH B IB thing i & Hl
thing which ) e
initiates  an Y mdl.cates an g
aclion equivalent
2 and conjunction = T F A concept
e " 2 N 13 | range/from-to | 3 T
(CERRNEANS ie. indicates
relation a range HUE 39
belween =
P between  two
cofieepls A
3 bas basis ie | = = T 3 [h_l.l’l.Q,S :
indicates  a . 14 | frm origin e |3 UlmiEr 3
thing used as gard anh.cal:es an it = 2
the basis inttial state of =
(standard) of a thing or a
) COmpArison thing initially
2 w 4 ben beneficiary = =h T\ T = < L-,t d
‘2 g i.e indicates | o a:..S(l)]Cldc e
B 4 an  indirectly 76 g ‘f‘"t e
L relaced focused thing
(] gl" beneliciary or 15 gol soal slale i.e. fog JH
L . . - . .
- victim of an ndicates a UlomresT
LE E,; event or state final statc of . .
£ £ 5 |cas | comsent e | g I B object or a fe9 afde
e = indicates - a - thing  finall g
o thing not in & S "
= = P , associaled wilth
E = [ocus that b .
O = initiales  an the object of
2 é implicit event an event
& - that is done in 15 | icl indicates an | ggtar I fog
s 2 parallel upper  congepl T
an S 6 £ao co-thing with | & o T it of a  more =d' =
£ = allribule i ‘ I —
é - indicates a anfTe ) EOIICB t &ed d
=] 4 thing not == g = p
== focus that is - 17 | 18 Tnstrument 55 qEH =
ac . : Hafunrs e  Andlfem
in a parallel H Le. indicates .
state an instrument 1% fod
7 ent content e | pyll s HE lo carry oul
indicates  the = El an cvent
content of a H=gr
concept
a cob af‘f«:ctcd co- | a3z au  filsT
thing
= e
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28

ple

indicates  a
place  where
an event
oces, of Aa
slale that is
true, or a
thing that
XISl

29

plf

initial  place
Le. indicates
a place where
an event
beging or a
slale Lthat
becomes true

30

plt

final place
1.e.  indicates
a place where
an event ends
or a state that
becomes false

Jo Hed

31

pot

part of ie.
indicate a
coneept  of
which a
focused thing
is a part

afdie

32

po 8

possessor i.e.
mndicates  the
possessor of a
thing

null

33

ptn

partner  i.e.
indicates  an
indispensable
non-focused
initiator ol an
action

TTE

IH © E
v gfder

o

34

pur

plwrpose  i.c.
indicales the
purpose  or
objective  of
an agent of an
cvent or the
purpose of a
thing that
exists

2 =t

18 | int Intersection null IEEREER?]
i.e. indicates
all  common
instamees  to
have with a
partner
concapt

1g | iof an instance of | [l AfernmT
Le. indicates .
a class U o1
coneept  that g &
an nstange
belongs to

50 | man manner  Le. | pull = s
indicates  a
way to carty
out an cvent
or the
characteristic
g of a state

29 | met method or | 3 arg \Jgg g2
means iLe
indicates a El &
means to Snyr fama
carry out an
event

op | mod modification o Foar
i.e. indicates y
a thing thal EEEIY
restricts a Gty 3
focused thing 7

23 |mam | name Lo |y Graw3
indicates a
name of a
thing

24 | obj affected thing | 3 IH Z H=
e indicales .
a thing in E aH
focus that is T
directly
aftected by an
event or slale

25 | epl affected place | 3 feag 3
e, indicates .
a place in o<
locus allected
by an event

26 | of digjunction i 3HT e
L.e. indicates - ]
a parlner Lo fie® gaar =
have =t
digjunetive
relation to

27 | per proportion/rat | =g 199 =3
e/distribution R
i.e. indieatcs 5 fapur

a basis or unil
of proportion,
rate or
distribution

35

qua

quantity  i.e.
indicates the
gquantity of a
thing or unit

Null

s

36

rsn

reason i.e.
indicates  a
reason  why
an event or a
statc happens

=i Gy
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37 | sen scene Le. | fag Gul o7
indicates  a IHST
scene  where P
an event EEICI
oceurs, or feg
state is true, Foryrst
or a thing st
eX1sts
38 | seq sequence Le. | < gy AT T
Indicates a
prior event or EEIEREIE)
state of a
focused event
or state
qg | src indicates  the | 3 T = 3
initial state of _
an object or Tdt JE
thing initially
associated
with the
object of an
event
40 | tim Fim_c: Lhe 3 Hamed &
indicates &
Lime an evenl e
occwrs or a
state is true
41 tmt initial time i.e | 3 T 2 R
indicates the
time an event HIH 3ol
slarts  or  a
state becomes
rue
gﬁ - 42 | tmt .ﬁne.ll lime e | o5 o 3
= g 1F1d1cates a =
Bl time an event =
2w ends or a
(= g"n state becomes
é Er [alse
o )
E‘l E 43 | to inclicates a | ¥ &= 7Bz s
- final state of o =T o
E = a thing or a
@ g’ final  thing
E {destination)
:u a1 associated
= Z with the
%"m locused thing
== 44 | Vi an =3 ity
2 7 intermediate N
E = place or statc ﬂ’f FWE’:T
Ugdrdl
45 | aoj A thing which | Null B HEH
15 11 4 slale or
has an
altribule
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IV. RESULTS

In the following examples use of case markers
are shown. From these examples we can
understand  how much case markers  are
important in natural language generation.

Example 1:
{Original sentence)

Ram ate dinner.
funl}
agt (eat.(@past.(@entry, Ram (agt<person))
obj (eat.@past.(@entry, dinner (icl<food))
{Anl}

Output without case marker-

gH HrEr Jmr

Now this sentence is not meaningful. To
generate meaningful sentences we have to apply
the case markers within the sentences. If ‘age’
has parent UW with @peas? attribute and 1t 1s
ransitive verb, and il child UW is noun, then pul
case marker & after the child UW, i.e. Ram.

So ultimately the output afier applying the case
marker rule will be-

IH & ¥Tar ygr

Example 2:
{Original sentenee)

Pest comes oul from egg.

{Partial UNL)
sre(come out(icl=happen). (@custom.(dentry,
egg(icl>foodstuft).@def)

Oulpul without case marker rule-

Again we can see that this sentence 1s meaning,
S0 to generate a meaningful sentence case marker
rule will be applied. It says that if child UW is
noun and relation is ‘sre¢’ (source) then put next

case marker of child as 3 .

Ulnmately after applying the case marker mile
oulpul is:

g9 03 2 gad wB=r I
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we came to know how case markers are important for

any language generation. We showed this with the help

of examples. For any language, study of case constructs

are very important for the generation of meaningful 2]
sentences.
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