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For Nuclear consonantsFor Nuclear consonants

A.A. All ligature characters followed after all single consonant: All ligature characters followed after all single consonant: 

ກກ(1); (1); ຂຂ(2); (2); ຄຄ(3); (3); ງງ(4); (4); ຈຈ(5); (5); ສສ(6); (6); ຊຊ(7); (7); ຍຍ(8); (8); ດດ(9); (9); ຕຕ(10); (10); ຖຖ(11); (11); ທທ(12); (12); 
ນນ(13); (13); ບບ(14); (14); ປປ(15); (15); ຜຜ(16); (16); ຝຝ(17); (17); ພພ(18); (18); ຟຟ(19);(19);ມມ(20); (20); ຢຢ(21); (21); ຣຣ(22);(22);ລລ(23); (23); 
ວວ(24); (24); ຫຫ(25); (25); ອອ(26); (26); ຮຮ(27); (27); ຫງຫງ(28); (28); ຫຍຫຍ(29); (29); ຫນຫນ(30); (30); ໜໜ(31); (31); ຫມຫມ(32); (32); 
ໝໝ(33) ; (33) ; ຫລຫລ(34); (34); ຫຼຫຼ(35); (35); ຫວຫວ(36).(36).

B.B. All ligature characters allocated in the group of its first combAll ligature characters allocated in the group of its first combination ination 
consonant consonant ““ຫຫ(25)(25)”” ::
ກກ(1); (1); ຂຂ(2); (2); ຄຄ(3); (3); ງງ(4); (4); ຈຈ(5); (5); ສສ(6); (6); ຊຊ(7); (7); ຍຍ(8); (8); ດດ(9); (9); ຕຕ(10); (10); ຖຖ(11); (11); ທທ(12); (12); 
ນນ(13); (13); ບບ(14); (14); ປປ(15); (15); ຜຜ(16); (16); ຝຝ(17); (17); ພພ(18); (18); ຟຟ(19);(19);ມມ(20);(20);ຢຢ(21); (21); ຣຣ(22); (22); ລລ(23); (23); 
ວວ(24); (24); ຫຫ(25); (25); ຫງຫງ(26);(26);ຫຍຫຍ(27); (27); ຫນຫນ(28); (28); ຫມຫມ(29); (29); ຫລຫລ(30); (30); ຫຼຫຼ(31); (31); ຫວຫວ(32); (32); 
ອອ(33); (33); ຮຮ(34); (34); ໜໜ(35); (35); ໝໝ(36);(36);

C. All ligature characters allocated in the group of its nuclearC. All ligature characters allocated in the group of its nuclear consonant:consonant:
ກກ(1); (1); ຂຂ(2); (2); ຄຄ(3); (3); ງງ(4); (4); ຫງຫງ(5); (5); ຈຈ(6); (6); ສສ(7); (7); ຊຊ(8); (8); ຍຍ(9); (9); ຫຍຫຍ(10); (10); ດດ(11); (11); ຕຕ(12); (12); ຖຖ(13); (13); 
ທທ(14); (14); ນນ(15); (15); ຫນຫນ(16); (16); ໜໜ(17); (17); ບບ(18); (18); ປປ(19); (19); ຜຜ(20); (20); ຝຝ(21); (21); ພພ(22); (22); ຟຟ(23);(23);ມມ(24); (24); 
ຫມຫມ(25); (25); ໝໝ(26); (26); ຢຢ(27); (27); ຣຣ(28);(28);ລລ(29); (29); ຫລຫລ(30); (30); ຫຼຫຼ(31); (31); ວວ(32); (32); ຫວຫວ(33); (33); ຫຫ(34); (34); ອອ(35); (35); 
ຮຮ(36).(36).



For vowelsFor vowels

A.A. All combination vowels followed the all single vowelsAll combination vowels followed the all single vowels: : 
xxະະ(1); (1); xxາາ(2); (2); ◌ິ◌ິ(3); (3); ◌ີ◌ີ(4); (4); ◌ຶ◌ຶ(5); (5); ◌ື◌ື(6); (6); ◌ຸ◌ຸ(7); (7); ◌ູ◌ູ(8); (8); ເເxxະະ(9); (9); ເເxx(10); (10); ແແxxະະ(11); (11); 
ແແxx(12); (12); ໂໂxxະະ(13); (13); ໂໂxx(14); (14); ເເxxາະາະ(15); (15); ◌ໍ◌ໍ(16); (16); ເ◌ິເ◌ິ(17); (17); ເ◌ີເ◌ີ(18); (18); ເ◌ຽັເ◌ຽັ(19); (19); ເເxxຽຽ(20); (20); 
◌ວົະ◌ວົະ(21); (21); ◌ວົ◌ວົ(22); (22); ເ◌ອຶເ◌ອຶ(23); (23); ເ◌ອືເ◌ອື(24); (24); ໄໄxx(25); (25); ໃໃxx(26); (26); ◌ຳ◌ຳ(27); (27); ເ◌າົເ◌າົ(28)(28)

B.B. The combination allocated into the group of it first component The combination allocated into the group of it first component 
vowels: vowels: 
xxະະ(1); (1); xxາາ(2); (2); ◌ິ◌ິ(3); (3); ◌ີ◌ີ(4); (4); ◌ຸ◌ຸ(5); (5); ◌ູ◌ູ(6); (6); ເເxx(7); (7); ເເxxະະ(8); (8); ເ◌ິເ◌ິ(9); (9); ເ◌ີເ◌ີ(10); (10); ເ◌ອຶເ◌ອຶ(11); (11); 
ເ◌ອືເ◌ອື(12); (12); ເເxxາະາະ(13); (13); ເ◌າົເ◌າົ(14) ; (14) ; ເ◌ັເ◌ັ(15); (15); ເ◌ຽັເ◌ຽັ(16); (16); ເເxxຽຽ(17); (17); ແແxxະະ(18); (18); ແແxx(19);     (19);     
ແ◌ັແ◌ັ(20); (20); ໂໂxx(21); (21); ໂໂxxວວ(22); (22); ໂໂxxະະ(23); (23); ໂ◌ກັໂ◌ກັ(24); (24); ◌ໍ◌ໍ(25); (25); ◌ວົ◌ວົ(26); (26); ◌ວົະ◌ວົະ(27); (27); ◌ັ◌ັ(28); (28); 
◌ວັ◌ວັ(29); (29); ◌ຳ◌ຳ(30); x(30); xວວ(31); x(31); xອອ(32); x(32); xຽຽ(33) (33) 



Lao CollationLao Collation
Lack of National StandardsLack of National Standards

Looking at text books and prevailing lexicons we find Looking at text books and prevailing lexicons we find 
two most commonly used approaches.two most commonly used approaches.

–– Based on Combinational Consonants and VowelsBased on Combinational Consonants and Vowels
–– Based on Alphabetical OrderBased on Alphabetical Order



What is Collation ?What is Collation ?
A term generally taken as a process of sorting out the A term generally taken as a process of sorting out the 
set of strings based on lexicographic order. set of strings based on lexicographic order. 

For example sorting order of English characters based For example sorting order of English characters based 
on their ASCII code is on their ASCII code is ““ABCDEABCDE……Z Z abcdeabcde……zz””
which is different then its lexicographic order which which is different then its lexicographic order which 
is is ““AaBbCcDdEdAaBbCcDdEd……ZzZz””. . 

Collation is something, driven on base of cultural and Collation is something, driven on base of cultural and 
national standards.national standards.



Possible SolutionsPossible Solutions
Based on LexiconBased on Lexicon
–– Giving weight to each word. So collation involves Giving weight to each word. So collation involves 

primarily searching the word in lexicon and comparing the primarily searching the word in lexicon and comparing the 
weights to sort them.weights to sort them.

Discrepancies of this approachDiscrepancies of this approach
–– Brute Force ComputingBrute Force Computing
–– Consumes SpaceConsumes Space
–– Consumes TimeConsumes Time



Contd..Contd..
Based on SyllabificationBased on Syllabification

–– Before we can proceed we need to segment the word into Before we can proceed we need to segment the word into 
syllables. syllables. 

–– Many Lao characters exhibit hybrid behavior. With each Many Lao characters exhibit hybrid behavior. With each 
identity they act different when doing collation. We need to identity they act different when doing collation. We need to 
know what role each character is playing within the know what role each character is playing within the 
syllable.syllable.

–– To further aggravate the situation a Lao character needs to To further aggravate the situation a Lao character needs to 
be reordered once it is syllabified because the collation is be reordered once it is syllabified because the collation is 
based on the syllable structure and not the key press order. based on the syllable structure and not the key press order. 



Four Levels of Lao CollationFour Levels of Lao Collation

Nuclear and Combining Consonants + DigitsNuclear and Combining Consonants + Digits
VowelsVowels
ConsonantalConsonantal
Tone MarksTone Marks
Punctuation Marks and several Lao characters are left Punctuation Marks and several Lao characters are left 
ignorable at all levels.ignorable at all levels.



Combinational Consonants and Combinational Consonants and 
VowelsVowels

Consonants Consonants (Approach A)(Approach A)
ກກ ຖຖ ຢຢ ໝໝ

ຂຂ ທທ ຣຣ ຫມຫມ

ຄຄ ນນ ◌ຼຼ◌ຼຼ ຫຼຫຼ

ງງ ບບ ລລ ຫລຫລ

ຈຈ ປປ ວວ ຫວຫວ

ສສ ຜຜ ຫຫ ອອ

ຊຊ ຝຝ ຫງຫງ ຮຮ

ຍຍ ພພ ຫຍຫຍ

ດດ ຟຟ ໜໜ

ຕຕ ມມ ຫນຫນ



Contd..Contd..
Vowels (Approach A)Vowels (Approach A)

ະະ ເ◌ັເ◌ັ++X8/X9 X8/X9 XXອອ++X8/X9 X8/X9 ເ◌ອືເ◌ອື

◌ັ◌ັ++X8/X9 X8/X9 ເເX X ເ◌ິເ◌ິ XXວວ++X8/X9 X8/X9 

າາ ແແXXະະ ເ◌ີເ◌ີ ໄໄX X 

◌ິ◌ິ ແ◌ັແ◌ັ++X8/X9 X8/X9 ເ◌ຽັເ◌ຽັ ໃໃX X 

◌ີ◌ີ ແແX X ເເXXຽຽ ເ◌ົາເ◌ົາ

◌ຶ◌ຶ ໂໂXXະະ ຽຽ++X8/X9 X8/X9 ◌ຳ◌ຳ

◌ື◌ື ◌ົ◌ົ ◌ວົະ◌ວົະ ◌ໍ◌ໍ++າາ

◌ຸ◌ຸ ໂໂX X ◌ວັ◌ວັ++X8/X9 X8/X9 

◌ູ◌ູ ເເXXາະາະ ◌ວົ◌ວົ

ເເXXະະ ◌ໍ◌ໍ ເ◌ອຶເ◌ອຶ



By Alphabetical OrderBy Alphabetical Order
Consonants (Approach B)Consonants (Approach B)

ກກ ດດ ຝຝ ຫຫ

ຂຂ ຕຕ ພພ ຫຼຫຼ

ຄຄ ຖຖ ຟຟ ອອ

ງງ ທທ ມມ ຮຮ

ຈຈ ນນ ຢຢ ໜໜ

ສສ ບບ ຣຣ ໝໝ

ຊຊ ປປ ລລ

ຍຍ ຜຜ ວວ



Contd..Contd..
Vowels (Approach B)Vowels (Approach B)

ະະ ◌ື◌ື ໂໂ ◌ ົ◌ ົ

າາ ◌ ຸ◌ ຸ ◌ໍ◌ໍ ຽຽ

◌ິ◌ິ ◌ ູ◌ ູ ໄໄ ວວ

◌ີ◌ີ ເເ ໃໃ ອອ

◌ຶ◌ຶ ແແ ◌ ັ◌ ັ



Contd..Contd..
ConsonantalConsonantal

ກກ ຍຍ ຟຟ

ງງ ດດ ມມ

ຈຈ ນນ ລລ

ສສ ບບ ວວ

ຊຊ ພພ



Contd..Contd..
Tone MarksTone Marks

–– ◌່◌່
–– ◌້◌້
–– ◌໊◌໊
–– ◌໋◌໋

Ignorable LevelIgnorable Level
–– ◌໌◌໌
–– ຯຯ
–– ໆໆ



Contd..Contd..
DigitsDigits

໐໐ ໓໓ ໖໖ ໙໙

໑໑ ໔໔ ໗໗

໒໒ ໕໕ ໘໘



Lao Collation AlgorithmLao Collation Algorithm
Based on Unicode Collation AlgorithmBased on Unicode Collation Algorithm
Steps InvolvedSteps Involved

–– Segmentation: Finding out syllable boundaries Segmentation: Finding out syllable boundaries 
and getting information what role each character and getting information what role each character 
plays in the syllable. Some characters can act plays in the syllable. Some characters can act 
hybrid. For example hybrid. For example ‘‘ວວ’’ can act as nuclear can act as nuclear 
consonant, combining consonant, vowel and consonant, combining consonant, vowel and 
consonantal.consonantal.

Example: For Example: For ກາງຫກາງຫລລາວາວ we find out that it has two we find out that it has two 
syllables syllables ‘‘ກາງກາງ’’ and and ຫຫລລາວາວ.. We also find what role is We also find what role is 
each character playing within each syllable. For each character playing within each syllable. For 
example example ‘‘ກກ’’ is nuclear consonant, is nuclear consonant, ‘‘າາ’’ and and ‘‘ງງ’’ is is 
consonantal in consonantal in ‘‘ກາງກາງ’’..



Contd..Contd..

–– Reordering: This is different than reordering Reordering: This is different than reordering 
done during syllabification. This involves done during syllabification. This involves 
reordering into collation levels i.e. the syllable is reordering into collation levels i.e. the syllable is 
reordered as reordered as ‘‘XX’’ ‘‘X1X1’’ ‘‘X2X2’’ (Consonants), (Consonants), ‘‘X0X0’’
‘‘X1X1’’ ‘‘X3X3’’ ‘‘X4X4’’ ‘‘X6X6’’ ‘‘X7X7’’ (Vowels),  (Vowels),  ‘‘X8X8’’ ‘‘X9X9’’
(Consonantal), (Consonantal), ‘‘X5X5’’ (Tone Marks) and finally (Tone Marks) and finally 
‘‘X10X10’’ (Special characters).(Special characters).

For example For example ‘‘ຫຫລລາວາວ’’ is reordered as is reordered as ‘‘ລລຫາວຫາວ’’ and and ເນັນ້ເນັນ້ is is 
reordered as reordered as ນນ ເເ ◌ັ◌ັ ນນ ◌້◌້ ..



Contd..Contd..
–– Form Collation Element Array: This is where two Form Collation Element Array: This is where two 
approaches are different.approaches are different.

With Combinational Approach we have to look at the With Combinational Approach we have to look at the 
neighbors to decide what weight we should give to a neighbors to decide what weight we should give to a 
consonant or a vowel.consonant or a vowel.

For example For example ‘‘ເເ’’ can attain different weights as it plays can attain different weights as it plays 
combinational politics differently in cases combinational politics differently in cases 
‘‘ເເXXະະ’’,,‘‘ເ◌ັເ◌ັ++X8/9X8/9’’,,‘‘ເເXX’’, , 
‘‘ເເXXາະາະ’’,,‘‘ເ◌ິເ◌ິ’’,,‘‘ເ◌ີເ◌ີ’’,,‘‘ເ◌ຽັເ◌ຽັ’’,,‘‘ເເXXຽຽ’’,,‘‘ເ◌ອຶເ◌ອຶ’’,,‘‘ເ◌ອືເ◌ອື’’,,‘‘ເ◌າົເ◌າົ’’ ..

With alphabetical order there is only one possible With alphabetical order there is only one possible 
collation element for each character. collation element for each character. 



Contd..Contd..
Example (forming collation element array) Example (forming collation element array) ກາງຫກາງຫລລາວາວ

Combinational ApproachCombinational Approach Alphabetical ApproachAlphabetical Approach

ກກ [0820.0200.0020.0002][0820.0200.0020.0002]
າາ [0000.020F.0020.0002][0000.020F.0020.0002]
ງງ [0000.0000.002A.0002][0000.0000.002A.0002]

ຫຫລລ
[08B1.0200.0020.0002][08B1.0200.0020.0002]

າາ [0000.020F.0020.0002][0000.020F.0020.0002]
ວວ [0000.0000.0066.0002][0000.0000.0066.0002]

ກກ [0820.0200.0020.0002][0820.0200.0020.0002]
າາ [0000.020A.0020.0002][0000.020A.0020.0002]
ງງ [0000.0000.002A.0002][0000.0000.002A.0002]

ລລ [088E.0200.0020.0002]        [088E.0200.0020.0002]        
ຫຫ [0898.0200.0020.0002][0898.0200.0020.0002]
າາ [0000.020A.0020.0002][0000.020A.0020.0002]
ວວ [0000.0000.0066.0002][0000.0000.0066.0002]



Contd..Contd..
–– Form Sort Key: Sort key is formed by Form Sort Key: Sort key is formed by 
successively appending weights from the collation successively appending weights from the collation 
element array picking primary, secondary, tertiary element array picking primary, secondary, tertiary 
and then final level one by one. Zero is placed and then final level one by one. Zero is placed 
only as level only as level seperatorseperator..

For instance sort key for:  For instance sort key for:  ‘‘ນອນນອນ’’ is is 
[085c 0000 0200 0269 0000 0020 [085c 0000 0200 0269 0000 0020 00200020 0048 0000 0048 0000 
0002 0002 00020002 00020002]]
‘‘ເນເນ’’ is [085c 0000 0200 023C 0000 0020 is [085c 0000 0200 023C 0000 0020 00200020
0000 0002 0000 0002 00020002]]



Contd..Contd..
–– Compare the Sort Key: Last step involves comparison of Compare the Sort Key: Last step involves comparison of 

the sort keys. We start comparing from the first element the sort keys. We start comparing from the first element 
and continue only till difference is found or till the end of and continue only till difference is found or till the end of 
sort key.sort key.

Level 4 differences are ignored if there are any Level 1,2 or 3 Level 4 differences are ignored if there are any Level 1,2 or 3 
differencesdifferences
Level 3 differences are ignored if there are any Level 1 or 2 Level 3 differences are ignored if there are any Level 1 or 2 
differences differences 
Level 2 differences are ignored if there are any Level 1 differeLevel 2 differences are ignored if there are any Level 1 differences nces 
Level 1 differences are never ignored. Level 1 differences are never ignored. 



Contd..Contd..
For instance when comparingFor instance when comparing

ນອນນອນ’’ [085c 0000 0200 0269 0000 0020 [085c 0000 0200 0269 0000 0020 00200020 0048 0000 0048 0000 
0002 0002 00020002 00020002]]
‘‘ເນເນ’’ [085c 0000 0200 023C 0000 0020 [085c 0000 0200 023C 0000 0020 00200020 0000 0002 0000 0002 
00020002] ] 

we find out that difference is at secondary i.e. at we find out that difference is at secondary i.e. at 
vowel level.vowel level.



Thank youThank you
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