SIMD Text Processing
Cyrillic to Latin transcoding

In this project we will be exploring the application of SIMD techniques into the large scale text data
conversion. In Kazakhstan, Cyrillic alphabet has been used since old soviet times, but nowadays
government is in the phase of switching it back to Latin alphabet. This requires a lot of work to convert
all the existing Cyrillic texts to Latin, especially the electronic data. There are some simple programs
which can perform text transformation between Cyrillic and Latin in a non-parallel fashion. We assume
that non-parallel method of text transformation will be very slow for some of the big data conversion.
We would like to apply a parallel technique to transform the text using SIMD and compare the results
of both of the methods in solving this problem.

As an example, specific patterns will be utilized for transcoding UTF-8 to UTF-16. We will use this
idea for our project so we will do a research to find out some patterns to transform between Cyrillic
Unicode and its corresponding Latin Unicode. However, finding a visible pattern could be a challenge.
For patterns we find, we will be using bit-parallel logic and shifting operations to convert between the
characters. In case there are no patterns found between any two of the above mentioned Unicode, we
will create a look-up table for mapping by utilizing SIMD registers and then using this mapping table
we should be able map the characters from one script to another. However, we may sacrifice some of
the register space for this mapping.
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Kazakh in Kazakh in

Cyrillic script Latin script
Bbapinbik agamiap TyMBICBIHAH a3aT jKoHE Kagip-
KacHeTi MEH KYKBIKTaphl TeH OOJIBII JYHHETEe
Keneni. AxaMmapra aKplI-Tiapacar, ap-ox/aaH
OepiireH, COHIBIKTaH oJjiap 0ip-OipiMeH
TYBICTBIK, OayBIPMAJIIBIK KapbIM-KaThIHAC
)acaylapbl THIC.

Barliq adamdar tumasinan azat jane qadir-qasiyeti
men quqiqtart tefi bolip diiniyege keledi. Adamdarga
aqil-parasat, ar-ojdan berilgen, sondiqtan olar bir-
birimen tuwistiq, bawirmaldiq qarim-qgatinas
jasawlari tiyis.

For Cyrillic, the Unicode range is between U+0400 - U+04FF. For Kazakh version of Cyrillic, the
characters that are used fall in the range of U+0400 - U+044F. For example, Cyrillic XX (zhe) Unicode
is U+0416 will be converted to J in Latin whose Unicode is U+004A. There are cases where one
Cyrillic Unicode maps to two Latin Unicode, this will be one of our challenges.

Cyrillic script Latin script
K-U+0416 J - U+004A
F - U+0492 G - C4 9E (UTF-8) — U+011E

Conclusion:
The performance of this tool will be tested by processing Wikipedia Kazakh text which is written in
pure Cyrillic and includes approximately 10 million words and compare the outcome with the non-

parallel method by processing the same text.



