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REPRESENTI NG 
DI VERSI TY I N 
SOUTHEAST 
ASI A WI TH 
LLMs

Southe a s t  As ia n  La ng ua g e s  in  One  Ne tw ork |  SEA- LION
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A FEW DAYS I N SAN FRANCI SCO. .
Alc a t ra z , Mis s ion  Burritos  a nd  Ka rl the  Fog
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A FEW DAYS I N SAN FRANCI SCO. .
Alc a t ra z , Mis s ion  Burritos  a nd  Ka rl the  Fog  a nd  Fra nk Chu  a nd  Ca b le  Ca rs  a nd  
Dung e ne s s  Cra b  a nd  Sourd oug h  Bre a d  a nd  Ub e r a nd  Ch ina tow n  a nd  Dim  Sum ..
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J OURNEY ACROSS 
THE PACI FI C OCEAN
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Southeast Asia (SEA)

11 Coun t rie s  in  SEA
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Southeast Asia (SEA)



USI NG UBER GRAB I N SF SI NGAPORE
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USI NG GRAB GOJ EK I N 
SI NGAPORE I NDONESI A



USI NG BOLT I N THAI LAND

©2024 Databricks Inc. — All rights reserved 8

USI NG LOCA I N LAOS



HAVI NG MI SSI ON BURRI TOS BÁNH MÌ  
I N SF VI ETNAM
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HAVI NG BÁNH MÌ  NUM PANG
I N VI ETNAM CAMBODI A   
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THE DI VERSI TY OF SOUTHEAST ASI A. .

FOOD

RELI GI ON

LANDSCAPE
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RELI GI ON

LANDSCAPE

LUES.  BELI EFS.  J OKES.  NORMS.  HI STORY.  DRE

EMBODI ED I N LANGUAGE



©2024 Databricks Inc. — All rights reserved 12

WI TH OVER 600 MI LLI ON 
WORKERS AND CONSUMERS 
I N SEA, LLMS ARE A HUGE 
OPPORTUNI TY
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BUT REPRESENTATI ON 
REMAI NS AN I SSUE



©2024 Databricks Inc. — All rights reserved©2024 Databricks Inc. — All rights reserved 14

MODELS ARE NOT 
ALI GNED TO SEA 
CULTURE
An extract from Which Humans?, Department 
of Human Evolutionary Biology, Harvard 
University
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อธบิายสงิคโปรเ์ป็นภาษาอนิโดนีเซยี Translated: De s c rib e  Sing a p ore  in  Ind one s ia n .

Translated:

Sigur Rós is a band based in 
Iceland.

LLaMa-2 7B

Sure, here's a brief overview of the Shingon Buddhist tradition in India: Shingon 
Buddhism is a Japanese school of Vajrayana Buddhism that was introduced to Japan 
from India in the 8th century. The term "Shingon" means "true word" or "correct 
teaching," and it refers to the belief that the Buddha's teachings are the true 
and correct path to enlightenment. ... 

... Today, Shingon Buddhism continues to thrive in both India and Japan, with 
thousands of practitioners worldwide. While it remains an esoteric tradition, 
Shingon Buddhism offers a rich and diverse set of practices for those seeking 
spiritual growth and enlightenment.

Response:
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อธบิายสงิคโปรเ์ป็นภาษาอนิโดนีเซยี Translated: De s c rib e  Sing a p ore  in  Ind one s ia n .

fried rice and side dishes. ChatGPT3.5

. . .  แตค่วามหลากหลายทางวฒันธรรมและการสือ่สาร
ระหว่างชาวตา่งชาตทํิาใหภ้าษาอนิโดนีเซยีกลายเป็นภาษาที่

มกีารใชง้านในสงิคโปรบ์า้งได ้ โดยเฉพาะในสถานที่

ท่องเทีย่วหรอืธรุกจิทีม่กีารมสีมัพนัธก์บัประเทศอนิโดนีเซยี

Response:

Translated:
Si ngapor e i s  an As i an i s l and l ocat ed eas t  of  t he 
coas t  of  Mal ays i a.  I t  i s  a count r y wi t h a s mal l  ar ea 
but  an ef f i ci ent  admi ni s t r at i ve s ys t em.  I ndones i an 
l anguage i s  t he l anguage s poken i n I ndones i a.  whi ch 
i s  a count r y l ocat ed near  Si ngapor e. . .

สงิคโปรเ์ป็นเกาะเทยีบทวปีเอเชยีทีต่ ัง้อยู่ทางตะวนัออกของ
ชายฝ่ังของมาเลเซยี ซึง่เป็นประเทศทีม่พีืน้ทีเ่ล็กแต่มรีะบบการ
บรหิารทีม่ปีระสทิธภิาพ ภาษาอนิโดนีเซยีเป็นภาษาทีพู่ดใน
ประเทศอนิโดนีเซยี ซึง่เป็นประเทศทีต่ ัง้อยู่ใกลส้งิคโปร ์

. . .  I ndones i an a s omewhat  
common l anguage i n Si ngapor e.  
Es peci al l y i n t our i s t  
at t r act i ons  or  bus i nes s es  t hat  
have t i es  wi t h I ndones i a.
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Masjid di sebelah hotel kami sangat berisik. Apa yang sebaiknya kami lakukan?

Translated: Th e  m os q ue  ne xt  to  ou r h o te l is  ve ry no is y. Wh a t  s h ou ld  w e  d o?

Translated:

Sigur Rós is a band based in 
Iceland.

fried rice and side dishes.
Response:

Response:

Translated:

Sigur Rós is a band based in 
Iceland.

LLaMa-3 8B

I see that the mosque next to your hotel is quite noisy. 
Here are a few suggestions on what you can do to 
minimize the disturbance: 1. Direct Complaint to the 
Mosque: You can try contacting the mosque directly to 
express your concerns. If you have the mosque's contact 
information, you can call or send a text message to 
politely ask them to reduce the noise level. You can 
also suggest alternative prayer times or ways to 
minimize the noise during prayer hours ... Remember to 
remain polite and courteous when addressing the issue, 
and I hope you can find a solution that works for you.

Response:



©2024 Databricks Inc. — All rights reserved©2024 Databricks Inc. — All rights reserved 18

Masjid di sebelah hotel kami sangat berisik. Apa yang sebaiknya kami lakukan?

Translated: Th e  m os q ue  ne xt  to  ou r h o te l is  ve ry no is y. Wh a t  s h ou ld  w e  d o?

fried rice and side dishes. GPT-4o

Response:

Translated:
... Here are some steps you can consider: 4. **Discussion with the Mosque**: If possible, 
you can talk to the mosque management in a polite and respectful way to convey your 
complaint. They may be able to adjust the volume of the loudspeakers, especially at certain 
times of the day ... Dealing with noise from mosques can be a challenge, but with the right 
approach, you can find an adequate solution.

... Berikut beberapa langkah yang dapat Anda pertimbangkan:  4. **Diskusi dengan Pihak 
Masjid**: Jika memungkinkan, Anda bisa berbicara dengan pengurus masjid dengan cara yang sopan 
dan hormat untuk menyampaikan keluhan Anda. Mereka mungkin bisa menyesuaikan volume pengeras 
suara, terutama pada waktu - waktu tertentu ... Mengatasi kebisingan dari masjid bisa menjadi 
tantangan, tetapi dengan pendekatan yang tepat, Anda bisa menemukan solusi yang memadai.
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WHO I S AI  SI NGAPORE?
La unc he d  in  Ma y 2 0 17, AI Sing a p ore  b ring s  tog e the r a ll Sing a p ore - b a s e d  
re s e a rc h  in s t itu t ions  a nd  the  vib ra n t  e c os ys te m  of AI s ta rt - up s  a nd  
c om p a n ie s .

RESEARCH GOVERNANCE TECHNOLOGY I NNOVATI ON PRODUCTS LEARNAI
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De ve lop  op e n - s ou rc e d  AI p rod uc ts  a nd  fra m e w orks  to  a c c e le ra te  AI 
a d op t ion  b y the  ind us t ry.

• A suite of AI products and services which catalyse and enable the commercial 
use of AI

• Translating key AI technologies to business use cases
• Industry consortia partnerships

AI  PRODUCTS,  A PI LLAR UNDER AI SG
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TACKLING THE PROBLEM OF REPRESENTATION IN SOUTHEAST ASIA

AI  PRODUCTS,  A PI LLAR UNDER AI SG

Possible Future Building ExpertiseNeutrality Open
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WE I NTRODUCE

Trained with Sou th e a s t  
As ia n  la ng ua g e  and 

c u ltu re s .

Currently in tw o  s iz e s , 3 B 
and 7B, with the larger 

having increased capabilities.

Made fre e ly op e n  and 
available to the 
general public.

SOUTH EAST ASI AN LANGUAGES I N ONE NETWORK
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HOW TO TRAI N YOUR LLM

Instruct-Tuning Use Case Fine-Tuning Value AlignmentPre-Training

01 02 03 04 
Learning data 

representations
Learning to follow 

human instructions
Specialise for a 

specific use-case
Aligning values to 

specific group
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I NGREDI ENTS FOR PRE- TRAI NI NG

Trillions  o f 
Toke ns

Long - form  te xts  
(Doc um e n ts )

Dive rs ity in  know le d g e  
d om a ins  & la ng ua g e s

LEARNI NG DATA REPRESENTATI ONS

 ntu pernah mendengar ungkapan ini: "Selalu ada sisi positif dari setiap hal". Percayalah bahwa itu benar adanya, setidaknya dala   
 Anda akan sering menemukan titik SAR muncul di bawah bar/candlestick, tetapi kemudian titik tersebut hilang dan berpindah te   

 r/candlestick yang Anda amati. Sebuah perjalanan panjang dimulai dari kampungnya Lamabelawa, Witihama, Flores Timur. Terlah   
a miskin, mendorong Agus untuk keluar mencari nafkah. Mula-mula, Kota tujuan merantaunya di Batam, Olymp Trade online nam   

 seorang temannya di dalam Kapal, ia akhirnya memutuskan untuk meneruskan langkahnya ke Jakarta. sebuah keputusan singkat  
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I NGREDI ENTS FOR PRE- TRAI NI NG

Trillions of 
Tokens

Long-form texts 
(Documents)

Diversity in knowledge 
domains & languages

International
Partners

LEARNI NG DATA REPRESENTATI ONS

ASEAN
Partners

Domestic
Partners

Internet 
Archives
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PUBLI C SEA DATA QUALI TY I S LOW

“RATIONING - Noel Ellis's Official Blog Category: RATIONING Buy Viagra 150 mg in 
Phoenix Arizona On 2nd June 2018 source site In 17 MECH, ADAPTABILITY, 
ARMED FORCES, ARMY, ARMY CHIEF, ARMY LIFE, BUDDY, CITIZEN, CIVIL LIFE, 
CIVILIANS, CONSERVATION, DESERT, DISCIPLINE, FAUJ, FAUJI, HIGH 
ALTITUDE, HINDUSTAN, HUMOR, INDIA, JAISALMER, JODHPUR, JONGA, 
LADAKH, LEH, MEDIA, MEMORIES, RATIONING, SATIRE, TALES, WAR, WATER, 
WIFE http://sundekantiner.dk/bioret/ 722 http://devrimcicephe.org/vistawkoe/ 762 
source link http://acps.cat/mitjans -de-comunicacio WATERY TALES cherche une 
femme blanche source link site de rencontre yaoundé I was watching a programme 
on water scarcity where I saw long queues of residents waiting to fill water in Simla. 
India may see a water crisis soon. Does this strike a chord somewhere? War for oil is 
passe, the next World War is going to be for water, I reckon.”

Internet  Data Example
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PUBLI C SEA DATA QUALI TY I S LOW

Penolakan yang didasarkan pada taraf signifikansi yang kecil tentusaja lebih dapat 
dipercaya daripada penolakan yang didasarkan pada taraf signifikansi yang besar, 
walaupun tidak berarti bahwa taraf signifikansi yang kecilselalu lebih tepat untuk 
digunakan daripada taraf signifikansi yang besar. Sesuai dengan namanya, aplikasi 
BACA PLUS – Baca Berita & Komunitas Game merupakan aplikasi yang berisi 
informasi seputar berita harian dan game. Untuk mendapatkan uang melalui aplikasi 
ini, tugas kamu hanya membaca artikel yang disediakan di dalamnya. Selain itu, ada 
misi tertentu yang menawarkan BONUS istimewa jika kamu berhasil 
menyelesaikannya...Begini saja. Coba lihat gambar berikut dan katakan ke mana 
arah pergerakan harga pada umumnya. Naik, atau turun? Copy Kode voucher yang 
telah dibuat dan berikan kode tersebut pada exchanger yang menerima pembelian 
voucher vip.bitcoin.co.id. BedahForex selalu cara deposit binary lewat atm bri 
mengingatkan sebelum menggunakan indikator. 

Internet  Data Example (ID)
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PUBLI C SEA DATA QUALI TY I S LOW

       ecil tentusaja lebih dapat 
       signifikansi yang besar, 
       lalu lebih tepat untuk 

 gan namanya, aplikasi 
      aplikasi yang berisi 

       kan uang melalui aplikasi 
         dalamnya. Selain itu, ada 
       u berhasil 

      dan katakan ke mana 
        Copy Kode voucher yang 
        ng menerima pembelian 

      inary lewat atm bri 

ศตวรรษ saL dtaL watH |  
Phonemic Thai |  สะ-ตะ-วดั |  
related word |  ทศวรรษ |  thohtH saL watH |  decade |  
ครสิตศ์ตวรรษ |  khritH saL dtaL watH |  century (of the Christian era) |  
|  สถานทีนี่ถ้กูร ือ้ฟ้ืนสรา้งขึน้มาใหม่ คร ัง้ฉลองกึง่ศตวรรษธรรมศาสตร ์(This place was restored 
and rebuilt during the celebration of the 50th anniversary of Thammasat University.) 
การศกึษาในศตวรรษที ่๒๑ น้ันสามารถจดัแบ่งออกเป็น ๒ ดา้นคอื ดา้นการรูค้ดิและดา้นของอารมณ ์
(For almost half a century, it has generated an unknown amount of revenue for the 
nation each year.) เกอืบคร ึง่ศตวรรษดว้ยซํา้ ทํารายไดใ้หก้บัประเทศชาตปีิ หน่ึง ๆ ไม่รูเ้ท่าไหร ่
โฆษกของพพิธิภณัฑสถานกรงุปรากซึง่เป็นทีเ่ก็บรกัษาแบบจาํลองนีใ้นปัจจบุนัไดก้ลา่ววา่ "แบบจาํลอง
ของลงัไวลถ์กูจดัแสดงเป็นคร ัง้คราวในศตวรรษที ่๑๙" (The spokesman for the Prague National 
Museum, which currently houses this model, said, "The model of Langweil is 
occasionally displayed in the 19th century.")

Internet  Data Example (TH)
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THE SCALE OF DATA
mC4 is a multilingual variant of the C4 dataset called mC4. mC4 comprises natural text in 101 
languages drawn from the public Common Crawl web scrape.

RefinedWeb is built through stringent filtering and large-scale deduplication of 
CommonCrawl.

RedPajama is a clean-room, fully open-source implementation of the LLaMa dataset 
of over 1.2 trillion tokens.

>5TB
>27TB

>3TB
The Stack contains over 6TB of permissively-licensed source code files covering 358 
programming languages.

>3TB
...
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OUR APPROACH

Clean Data

Data Pipeline

Collaboration

As a short -term  strategy, we conduct a one-off 
cleaning of existing SEA data (using statistics and 
native speaker supervision).

As a long-term  strategy, we construct a 
continuous mining and cleaning pipeline for 
internet data.

We complement our data with ad-hoc data 
contribution  from our host of regional partners .

Download Data

Extract Raw Text

Detect Language

Deduplicate Data

SEA Data Preparation
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AIRFLOW EXAMPLE

Ap a c he  Sp a rk fo r c onc u rre n t  p roc e s s ing  a nd  Ap a c he  Airflow  for 
d a ta  p ip e line  m a na g e m e n t

31

SCALI NG WI TH SPARK

Scalability Performance

Orchestration
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AIRFLOW EXAMPLE

Ap a c he  Sp a rk fo r c onc u rre n t  p roc e s s ing  a nd  Ap a c he  Airflow  for 
d a ta  p ip e line  m a na g e m e n t

32

SCALI NG WI TH SPARK
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A PROBLEM OF TOKENI ZERS
Toke n iz e rs  a re  too ls  u s e d  in  la rg e  la ng ua g e  m od e ls  to  c onve rt  t e xt  in to  
s m a lle r un it s  c a lle d  toke ns , w h ic h  c a n  b e  w ord s , s ub w ord s , o r c ha ra c te rs . 

บุหลนัลอยเลือ่น Dia didiagnosis dengan 
diabetes minggu lalu

Tôi thích học tiếng Việt

บุ ห ล ัน ล อ ย เ ลื ่อ น

The Floating Moon 
On the Sky

I like learning 
VietnameseHe was diagnosed with 

diabetes last week

Dia  d id  i a g n  os is  d e n  g a n  d i 
a b  e te s  m  ing  g u  l a lu

T ô  i th  íc h  h  ọ  c  t i ế  ng  Vi ệ  t

Non- SEA toke n iz e rs  re s ort  to  c ha ra c te r- le ve l

11 Tokens
15 Tokens

14 Tokens
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OUR SEA BPE TOKENI ZER 256K
WE TRAINED OUR OWN SEA TOKENIZER WITH A VOCABULARY SIZE OF 
2 5 6 K TOKENS

บุหลนัลอยเลือ่น Dia didiagnosis dengan 
diabetes minggu lalu

Tôi thích học tiếng Việt

บุ หล ัน ลอย เลือ่น

The Floating Moon 
On the Sky

I like learning 
VietnameseHe was diagnosed with 

diabetes last week

Tôi th íc h  học  t iế ng  Việ tDia  d id  ia g n  os is  d e ng a n  
d ia b e te s  m ing g u  la lu5 Tokens 

or ~50% less 8 Tokens 
or ~50% less

5 Tokens 
or ~66% less
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COMPARE NO OF TOKENS
WE TRAINED OUR OWN SEA TOKENIZER WITH A VOCABULARY SIZE OF 
2 5 6 K TOKENS

บุหลนัลอยเลือ่น Dia didiagnosis dengan 
diabetes minggu lalu

Tôi thích học tiếng Việt

บุ หล ัน ลอย เลือ่น

The Floating Moon 
On the Sky

I like learning 
VietnameseHe was diagnosed with 

diabetes last week

Tôi th íc h  học  t iế ng  Việ tDia  d id  ia g n  os is  d e ng a n  
d ia b e te s  m ing g u  la lu5 Tokens 

or ~50% less 8 Tokens 
or ~50% less

5 Tokens 
or ~66% less
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SNAPSHOT OF          DATA PROPORTI ONS

623
English Tokens

Billion 128
SEA Tokens

Billion

139
Code Tokens

Billion 91
Chinese Tokens

Billion

981 Overall TokensBillion
Tokens are pieces of words created from breaking down a 
text during the process of tokenization.

*For reference, Llama 2 from Meta has less than 0.5% of its data in SEA languages.

SEA-LION
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COMPOSER & LLMFOUNDRY

• Well-Maintained library 
with blazingly fast updates 

• State of the art distributed 
implementation ie. Elastic 
sharded checkpointing, 

speed optimizations

• Quality of Life features ie. 
auto-resumption, out-of-

memory protection

De ve lop e r Frie nd ly Pe rform a n t Op e n  Sourc e

• Straightforward & Highly 
Configurable Usage

• Well-integrated ie. Weights & 
Biases, Huggingface format, 

callbacks

• Clear Documentation & Support

• Active MosaicML Slack 
Community

• Congruent with AI 
Singapore’s commitment 

to Open Source 
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CHOOSI NG MPT AS OUR BASE 
MODEL ARCHI TECTURE

Fully Lic e ns e d  fo r Com m e rc ia l Us e

Fla s hAt te n t ion  & Fa s te rTra ns form e r Sta te  o f the  Art  Pe rform a nc e

Na t ive  In te g ra t ion  w ith  Com p os e r

Fu lly Op e n  Sourc e  & Effic ie n t  Cod e
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I NSTRUCTI ON- TUNI NG
In b u ild ing  h ig h - q ua lity, m a nua lly- c u ra te d  in s t ruc t ion  
d a ta s e t s , w e  ofte n  found  tha t  the y w e re :

Ge ne ra lly o f Poor Qua lity Non- Pe rm is s ive  & Ha d  Im p rop e r Lic e ns e s

WORKI NG WI TH DOLLY
d a ta b ric ks - d o lly- 15 k c on ta in s  15 ,0 0 0  p rom p t  /  re s p ons e  p a irs  
s p e c ific a lly d e s ig ne d  fo r in s t ruc t ion  tun ing  la rg e  la ng ua g e  m od e ls

Ha nd w rit t e n Fu lly Com m e ric a lly Pe rm is s ive  & Op e n

https://github.com/databrickslabs/dolly/tree/master/data
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HARDWARE & TRACKI NG WI TH OSS MLFLOW
DI AGRAM
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BHASA
Be nc hma r k f or  Hol i s t i c  
Eva l ua t i on of  Ge ne r a t i ve  AI  
i n  Sout he a s t  As i a n La ngua ge s
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BENCHMARKI NG ON LLM LEADERBOARD

42
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BENCHMARKI NG ON SEA 
LANGUAGES WI TH BHASA

43



SEA-LION 3BSEA-LION 7B

What We Have Accomplished

SEA-LION 7B Instruct

XLM-R 250M BERT 310M

Trained on the SEA Pile 
using MosaicBERT 

Trained on the SEA-filtered 
CC100 using XLM-R 

©2024 Databricks Inc. — All rights reserved ‹#›44
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WHERE WI LL OUR MODELS BE USED

some of our use cases involve

45
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OUR REGI ONAL PARTNERS

46
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FUTURE WORK

Medium-Sized Model

Use of more and better 
data with efficient training  

and value alignment

Demand Validation
Discovering demand for 

sectoral versus specialized 
models and non-SEA use cases

Agility
Keeping pace as 

technology and use 
cases evolve fast

Expertise
Transferring of 

talent  as the frontier 
develops
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ENABLING LLMs
WITH 
DATABRICKS
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Mosaic AI Pre-training and Fine-tuning Stack

Composer is an open 
source deep-learning 

training library 
optimized for 

scalability and usability.

Optimised libraries for all stages of training workflow

StreamingDataset is an 
open source PyTorch 

DataLoader that makes it 
easy and efficient to 

stream training datasets.

Databricks LLM 
Foundry is a highly 

efficient, open source 
codebase for training, 

fine-tuning and 
evaluating LLMs.

Performance
Our deep learning stack is the most efficient for training, 
fine-tuning and deploying large models at scale.

The Evaluation Gauntlet 
is a library for 

evaluating the quality 
of generative language 

models.
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Increase Efficiency + Reduce Costs
A multi-node model training stack that just works

• Easy to use APIs for pre-training and fine-tuning
• Deep learning libraries + compute-optimal systems
• Multi-cloud by default with flexible GPU options
• Seamless scaling of model sizes + GPUs
• Fault tolerance built-in
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Lilac AI for 
data exploration 

and curation

Notebooks and 
Apache Spark for 
data cleaning and 

processing

Unity Catalog for data 
storage and
governance

Mosaic Multi-Cloud
Training (MCT) to
train the model

MLflow and 
Lakeview for

experiment tracking

• Foundation Model APIs and AI Playground for eval and red-
teaming

• Optimized versions of our open source libraries including 
Composer, StreamingDataset, and LLM Foundry to train the 
model

Tools for managing data and model lifecycle
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TOWARDS 
I NCREASI NG 
SOUTHEAST ASI AN
REPRESENTATI ON
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