
sumihiri {A Transliteration Scheme for theSinhala LanguageS.C. JayewardenaDepartment of PhysicsUniversity of RuhunaMataraSri LankaJune 2, 1995AbstractInformation stored in a computer has many advantages over the informationstored on other media. One particular type of information is plain textual data,which can account for a large part of information. Considering the portability, textwritten using the ASCII character set, which is the standard for writing Englishtextual data is highly desirable. This paper describes a scheme, which can be usedto record any kind of Sinhala textual data, using an English computer keyboard.1 IntroductionIt is becoming quite common that many people have access to a computer. Com-puter is an ideal place to store all kinds of information. One simple, thoughextremely useful, kind of information is plain textual data. The amount of infor-mation of general interest that has been stored in computers is immense today.1



Complete works of Shakesphere and others are available on computers in textformat for anybody to read.All computer systems have simple programs called `text editors' to write tex-tual data, using a standard character set called ASCII character set. Becausethis is a `standard' character set, documents written with these characters can beread by all computer systems, and be modi�ed. The ASCII character set includesall the letters of the English alphabet, the numerals, as well as many commonlyused symbols including punctuation marks. Thus they are su�cient to write anyplain English text. Because they are universally accepted and understood, a lotof computer programs that run on di�erent types of computers heavily make useof them. A good example is electronic mail. Because e-mail messages are writtenand read on all kinds of computers, adhering to a standard character set is ofutmost importance. The same is true for many other programs.Now it is so, that not everybody using computers has English as his mothertongue. He is at obvious disadvantage because his computer keyboard most likelyhas English keys. And even if he could type using a keyboard that has the lettersof his own language, he won't be able to take what he wrote to another computerand view or modify it. He also won't be able to send it to another person viae-mail. Of course, one can forget about his own language and always use Englishwhen using the computer. But this would drastically limit the potential computerusers to those who can work well in English. Another important aspect is that,even if a person whose mother tounge is not English is 
uent in English, he willoften �nd that he can express himself best in his mother tongue. This is clearlyevident in communications between people whose mother tongue is di�erent fromEnglish. They try to use the ASCII characters to mimic the sounds of their ownlanguages.This is not uncommon even with us { the Sinhalese people. Since long time wehave been writing names of perosns, of places, of roads, etc, using this method.Unfortunately, there does not exist a common consenses as to how a particularSinhala word will be written using English letters. I �nd it rather annoying thatthe same name is written by di�erent people in completely di�erent ways - andpronounced totally wrong. For instance, a name like `��¢ ÷��' may be written byvarious people as `Jayawardhana', `Jayewardena', `Jayawardane', `Jayawardana',and so on. And a foreigner reading this name might pronounce it in a completelyincomprehensive way.This brings us to the point: We need a general consensus as to how a Sinhalaword shall be written using English letters. We should arrive at a consensus, whichwould not allow such ambiguities as those mentioned above. It must allow writingany Sinhala word in an unambiguous way. Such a scheme is called a transliteration2



scheme. Once we have such a scheme, we will be able to write Sinhala words un-ambiguously using English letters. With that, we will be able to use computers tostore and communicate lots of textual data written in `Sinhala'. (When necessary,a computer program could translate these texts into `real Sinhala' text. It su�ceshere to say that such programs can be deviced. The author of this paper has usedsuch a program to typeset the sinhala words in this paper.)In this paper, we present a particular transliteration scheme called sumihiri.All aspects of using sumihiri to write Sinhala text is described step by step.2 Guiding Criteria Behind the Design of`sumihiri'The design of sumihiri was determined basically by the following principles:1. We are already using English letters to write our names, etc. As far as possible,we must retain those conventions which are logical.2. It must be possible to write any modern Sinhala word without ambiguity.3. It must be rather easy and e�ortless to write.4. It must be possible, with a little practise, to read and correctly pronouncedocuments written using this scheme.5. Typing must be kept to a minimum.The sumihiri transliteration scheme has been designed taking the above asguiding principles. To give you a taste of what you can write with it, sumihiri canbe used to write everything in the following:µ�� �¿¦�� �¡ ¥¨, µ�®� Ç ��» ¯¢� �¹�½ �¸ ¯è �¢® ¥¸³¦µ§�² §¸Ô� ¦¯�¸�¯'�¸ ����¢µ�®²� ¢�º �¯�.3 Base Letters of sumihiriOne �rst thing to note is that we need to distinguish between the two sounds in`��'. In sumihiri , the �rst \open" `�' is written as `ma' and the second \closed"`�' is written as `me'. This greatly facilitates the correct pronouncing of a word.Thus even if the two Sinhala letters (both \�") are identical, in sumihiri we writethem di�erently. 3



Example: �� : game�� : paye�¦� : nahayeIt is strongly recommended that you adhere to this convention when distin-guishing between the two sounds.The letter \�" is given simply by \a":� : aNote that there is no Sinhala letter that corresponds to a single \e" in sumihiri,because that sound does not appear in written Sinhala.As you can see from the above examples, there are no big surprises there. Youwould write most of the letters the way you are used to. However, there are a fewexceptions. Notably, when we reserve \ta" and \da" for \�" and \�", we need tointroduce some other letters for \�" and \�". sumihiri uses \tha" and \dha" forthese two letters. � : tha� : dhaThis clearly needs some practice. However, with this convention, there is noambiguity arising when writing those letters.Example: thadhe : �� bathe : ��Similarly, there is � : chaFor the `�¦�¿®�' letters we simply use `capital version':� : ka �! � : Ke� : ga �! � : Ge� : pa �! � : Pe� : ba �! � : Be� : tha �! � : The� : dha �! � : Dhe� : cha �! � : Che4



Note how \�", \�" and \�" are derived from \�", \�" and \�". In addition,¡ : Le� : Ne£ : she¤ : SheFor the nasal (¥�²��) letters, sumihiri uses the following convention:ª : Nge¨ : Ndhe© : Nde« : MbeThis is also quite easy to remember: there is just an \N" or \M" in front ofthe basic letter. For example, to obtain \ª", you write an \N" in front of \ge".This way, it also sounds correct.Appendix D shows the sumihiri convention for every Sinhala letter.4 \�®", \�¯", \�°", \�", \�", \�", \�²", \�", \Ë", \�", \�±" sounds\�®" sound of any letter is obtained by adding the letter combination \aa" to theend.Example: �® : maa �®§ : baaleThe letter \�®" itself is obtained simply by writing \aa":�® : aaFor \�¯" sound, sumihiri uses an unexpected character \z". You can think ofits resemblance to \¯".Example: �¯ : bz�¯¦¯ : bzhz5



Again, for the letter \�¯" itself, you simply write \z" alone:�¯ : zThis may look somewhat strange at �rst, but it requires little typing and oneeasily gets used to it.\�°" sound is obtained by doubling \�¯" sound. That is, by writing \zz".Example: �° : bzz �° : nzzThe letter \�°" is simply: �° : zzNow it is easy to guess how \�", \�", \�", \Ë", \�", \�±" are written:� : i � : ii� : o Ë : oo� : u �± : uuLetters with these sounds are obtained completely analogously to the previ-ously discussed cases.Example: Ò¦¸ ó : bihiri ¥¹ ô : siirii�¸ ó : kiri �± ® : uuraa\�" and \�²" sounds are written in a di�erent way. The problem is that we havealready used the natural candidate \e" for the \�" sound to produce the closed\�" sound; and that sound appears quite often in Sinhala. Thus sumihiri uses theletter \E" for the sound \�".Example: µ�µ¦� : mEhEmeThe letter \�" itself is obtained simply by writing \E" alone:� : E6



However, we keep \ee" (instead of \EE") for the sound \�²" because it is easierto type.Example: µÇ : mee µÈµ§² : weeleeThe letter \�²" is again obtained by writing just \ee":�² : ee5 \al" letters\al" letters are obtained by omitting the trailing a (or e) of the base letters.Example: �² : k�² : dhÂ : chActually, \al" letters should be considered as the basic constituents of all otherletters. We call them sumihiri atomic letters. If we look at it this way, we cansay that the base letters are formed by adding an \a" or \e" to that basic letter,\�®" letters are formed by adding \aa", \�¯" are formed by adding \z", etc. Forinstance: �² : k �¶ : ku� : ka/ke �· : kuu�® : kaa µ� : kE�¯ : kz µ�² : kee�° : kzz µ�® : ko�¸ : ki µ�®² : koo�¹ : kii6 \au" and \ai" soundsThese are obtained by adding just \au" and \ai" to the end of the correspondingsumihiri atom. 7



Example: µ�± : kauµµ� : kaiThe letters \µ�" and \µ�±" are simply given byµ� : ai µ�± : au7 \R" soundsWe must have a way to write sinhala letters like \�¿", \�¿", etc. In sumihiri theseletters are produced by adding an \R" to the corresponding atomic letter, thusextending the atomic letter.Example: (�¿² : kR) µ�¿® : kRo�¿ : kRa/kRe µ�¿®² : kRoo�¿® : kRaa µµ�¿ : kRai�¿¯ : kRz µ�¿± : kRauObviously, for some atomic letters, there are no \R" letters used in the Sinhalalanguage. For example, there are no such letters as \�¿", \ ¿", etc. It is up to thewriter to write only letters that make sense.Note also that \�¾", although it is written using a di�erent decoration, hasthe sound \Ru" so it is obtained by \kRu". The same is true for \�¾¾". Furtherexamples: �¾ : bRu¥¾ : sRu8 \Y" soundsWe also need a way to write letters like \�¼" which have a \�" sound. In sumi-hiri they are constructed by adding \Y" to the corresponding atomic letter, thusextending the atomic letter. 8



Example: (�¼² : kY)�¼ : kYa/kYe�¼® : kYaa�¼¯ : kYzAgain many combinations do not occur in the real Sinhala language. It is upto the writer to write only those letters that make sense.9 \reepeye"A �nal construct which needs a convention is the usage of " ½". In sumihiri , if theatomic letter is preceeded by an \R", that letter will be written with \ ½\.Example: �½ : Rke�½® : Rmaa�¼½ : RyeThe last one above is an exception. One would normally expect that \Rye"would result in \�½". However, there is no such letter in Sinhala and sumihiriinterprets it as \�¼½", which is a commonly used letter.10 \³" and \´"There are two special letters for this:³ : NG ´ : HExample: �³ : aNG �´ : aH�º³ : muNG9



11 Unwanted E�ectsAlthough sumihiri is extremely versatile, there are certain rare cases, in which youneed some way to escape sumihiri 's normal interpretation. Suppose you want towrite (for whatever reason) the sequence of letters \��". Now if you simply write\ai", this will be interpreted as \µ�", which is not what you wanted.A more serious situation occurs in conjunction with nasal letters that startwith \N"; that is with \Nge", \Nde", \Ndhe". For example, suppose you want towrite \��²�§�". According to the above rules you write \maNdeleya". Howeversumihiri will interpret this as \�©§�"!The solution to this kind of misinterpretation is to insert an underscore (" ")to show the letter boundary.Example: ��²�§� : maN deleye�� : a iTheoretically, this kind of problem can occur with any of the following multi-character atomic letters: th, Th, dh, Dh, sh, Ndh, Nd, Ng, GN. However, a littlethought will convince you that, practically, the problem occurs only with \Nd",which is also a rare case.12 Common MistakesYou have seen how easy it is to write Sinhala using sumihiri transliteration scheme.Not only does it provide a non-ambiguous way to write but also is a text writtenusing it is to a great extent readable in a quite natural way. Due to what I wouldlike to call \bad habits", however, the beginners make some mistakes. Here is alist of those common mistakes, so that you can avoid them from the beginning.1. Mixing \�" for \�". This is perhaps the most frequent mistake people make.We are so used to write \d" to represent the sound of \�", that instead of\dh", \d" is written. It would have been nice to have a single English letterto represent \�", but unfortunately there is none. sumihiri considers the otheralternatives, like using \D", or a completely unrelated letter like \c" for \�"worse. So remember that \�" is always with \dh".2. Another mistake that is due to \bad habit" is writing \poo" for \�»" and \pee"for \�¹". The sumihiri convention for \�»" is \puu" and for \�¹" is \pii". Seehow logical the sumihiri convention is.10



3. Sentences don't have to start with capital letters! We are not writing En-glish!! In Sinhala, we don't have the notion of capital letters. Indeed, sumihiriuses both uppercase and lowercase English letters to produce di�erent Sinhalaletters. For instance \ka" is \�" and \Ka" is \�".4. Remember that \z" alone stands for \�¯" - it is not just the \¯". You don'twrite \az" to obtain \�¯", that combination stands for \��¯".5. \e" does not stand for \�". It is \E" that stands for \�". Actually, a single\e" has no meaning in sumihiri.6. There is no \v" in sumihiri. Always use \w" for the sound of \¢". Similarly,there is no \c".13 What You Cannot Write Using sumihiriActually, it is hard to �nd a modern Sinhala word that cannot be written usingsumihiri. Curiously though, I have recently seen a paper advertisement in whichthe word \µ¥§¸¼º§ ÷" appears. I think this is not a correctly written Sinhala word.I would rather write it either as \µ¥§¼º§ ÷" or as \µ¥§¸�º§ ÷". At any rate, sumihiriprovides no rule to write this (probably incorrect) word. This should perhaps becounted as a plus point for sumihiri because it forces the writer to write correctwords.Apart from such things, sumihiri has no rules for producing combined letterslike those in \µ¥¢®�²¥®¦�" or \� óµ����" and a number of other such constructswhich appear in older Sinhala texts. Thus, it would not be possible to reproduceone-to-one an old text using sumihiri. These letters, however, are not used nowa-days even in scholarly texts. It is customary these days to use a more simpli�edsequence of letters, like in \¥²µ¢®�²¥®¦�", for writing such words, instead.14 What Critics Might Have To SayCritics might say that there is too much typing involved in sumihiri. For instance,they might say, that in order to write \�®" only two key stokes are needed on anormal Sinhala type writer whereas in sumihiri, you need three key stokes \baa".True { But pressing the same key (\a", in this case) twice does not cost much.This is true for all \aa", \zz", \ii", : : : . By contrast, in order to type \µ�®", youneed three key strokes on the typewriter. In sumihiri, you need only two, \bo".Indeed, a little survey shows that typing Sinhala using sumihiri requires onlya slightly more or actually less typing than typing with a Sinhala typewriter.11



The following table shows the number of key strokes required to type variousletters using a Sinhala typewriter keyboard and using sumihiri, respectively. Thenumbers in brackets shows what happens if pressing the same key twice is countedas one and half of a key stroke. typewriter sumihiriÆ 2 1� 1 2�® 2 3 (2.5)�¯ 2 2�° 2 3 (2.5)Ò 2 2Ý 2 3 (2.5)�º 2 2�» 2 3 (2.5)µ� 2 2µÆ 3 3 (2.5)µ�® 3 2µ�®² 4 3 (2.5)µµ� 3 (2.5) 3µ�± 3 335 (34.5) 37 (34)15 Other Advantages of sumihiriOne big plus point for sumihiri is that there is a great uniformity in it. Consider,for example, the letters \¥º", \�¶", \ ¯" and \è". Note how the �rst three of themare obtained by adding di�erent decorations to the base letters \¥", \�" and \ ".In the case of \è", it cannot even be obtained by adding a decoration to \§" or\¡". But in sumihiri they are written in a very uniform manner; namely as \su",\ku", \ru" and \Lu". Further examples:pz : �¯ rz : ës : ¥² m : ÇAnother important fact is that, unlike many other schemes that have beenproposed to code Sinhala using English alphabet, sumihiri does not attempt tofurther reduce the richness of the written Sinhala language, just for the sake of12



the scheme. The scheme sumihiri accomodates everything the present-day writtenSinhala requires.Those people who can understand Sinhala, but cannot read (Sinhala) canpro�t from sumihiri, because they will easily be able to reproduce the sounds ofthe Sinhala words without having to know the real Sinhala alphabet. Similarly,sumihiri would be ideal for the foreigner learning the Sinhala pronunciation andwriting.It is even conceivable that a computer (robot) can easily be taught to readaloud a Sinhala text written in sumihiri.Finally, sumihiri can actually be considered as a complete replacement for thewritten Sinhala, although it was not the author's intention in designing sumihiri.One simpli�cation that may be used when writing sumihiri by hand, or even witha typewriter would be to use a bar over the letters \a", \z", \i", \u", \e", \o"when they are repeated to get the extended sound.
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A Sinhala Alphabet supported by sumihiri� �® �¯ �° � �� �± � �² � Ë� � � � �� � � � �� � � � �� � � � �� � � � ��   ¡ ¢£ ¤ ¥ ¦ §¨ © ª «¬ ­ íB Vowel Letters� : a �± : uu�® : aa � : E�¯ : z �² : ee�° : zz � : o� : i Ë : oo� : ii µ� : ai� : u µ�± : auC \³" and \´" ³ : NG´ : H14



D Base Letters and Corresponding AtomicLettersThe following table shows the Sinhala letters called in sumihiri as `base letters'and the corresponding sumihiri atomic letters.� : k � : th £ : sh� : K � : Th ¤ : Sh� : g � : dh ¥ : s� : G � : Dh ¦ : h� : Z � : n § : l� : ch � : p ¨ : Ndh� : Ch � : P © : Nd� : j � : b ª : Ng� : J � : B « : Mb� : q � : m ¬ : f� : t � : y ­ : GN� : T   : r í : x� : d ¡ : L� : D ¢ : w� : NThe author apologizes for the two non-intutive letters \q" and \Z" used for\�²" and \Á", respectively. Out of them, \Á" is actually hardly ever used inmodern Sinhala writing.The following example with \k" shows how other letters are formed by com-bining atomic letters with vowel letters.�² : k µ� : kE� : ka/ke µ�² : kee�® : kaa µ�® : ko�¯ : kz µ�®² : koo�° : kzz µµ� : kai�¸ : ki µ�± : kau�¹ : kii�¶ : ku�· : kuu 15



E Atomic Letters Extended by \-R", \-Y"and \R-"Atomic letters are appended by \R" and \Y", or prepended by \R" to obtain theremaining letters. Note that many such possible combinations do not correspondto real Sinhala letters { so you should never need to write them. For the sake ofcompleteness, however, such letters are also shown in the following tables, whichshows, taking \k" as an example, which letters can be formed in sumihiri. Thereare separate tables elsewhere which shows the same thing for all the atomic andextended-atomic letters. �¿² : kR µ�¿ : kRE�¿ : kRa/ke µ�¿² : kRee�¿® : kRaa µ�¿® : kRo�¿¯ : kRz µ�¿®² : kRoo�¿° : kRzz µµ�¿ : kRai�¿¸ : kRi µ�¿± : kRau�¿¹ : kRii�¾ : kRu�¾¾ : kRuu�¼² : kY µ�¼ : kYE�¼ : kYa/kYe µ�¼² : kYee�¼® : kYaa µ�¼® : kYo�¼¯ : kYz µ�¼®² : kYoo�¼° : kYzz µµ�¼ : kYai�¼¸ : kYi µ�¼± : kYau�¼¹ : kYii�¼º : kYu�¼» : kYuu
16



�²½ : Rk µ�½ : RkE�½ : Rka/Rke µ�²½ : Rkee�½® : Rkaa µ�½® : Rko�½¯ : Rkz µ�½®² : Rkoo�½° : Rkzz µµ�½ : Rkai�½¸ : Rki µ�½± : Rkau�½¹ : Rkii�½¶ : Rku�½· : Rkuu
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