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Layer 2: Character & string processing

Layer 1: Binary representation
CES conversion, CES guessing
Data I/O

Language-independent character/string
operations

Layer 3: Text processing
Language-dependent operations
Grapheme clusters
Collating elements
Language-sensitive sorting & searching

Layer 4: User interaction
Glyph rendering
Input methods
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Õ(define s " Ö�× ")
(display s)                   ==>

(display 
  (string-append
    (substring 0 3) "|")) ==>

a character may be
chopped and altered
if the language support
is insufficient

Ø

Ø Ù
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a6 cb bb bb cb a1

Original text

EUC-JP

False match

Original text

UTF-8

Original text

EUC-JP
 with leading char

CES like EUC-JP can produce a legal
sequence from the middle of a character,
possibly yielding a false match.

UTF-8 uses different range of bytes
for the first byte and the trailing bytes,
so no false match can occur even a search
algorithm is applied on the byte sequence
instead of the character sequence

Inserting a leading character may allow 
the same algorithm for EUC-JP.a0 a6 cb a0 bbbb a0 cba1

� � �

cb bb bb cb� �

ce bb e7 ae 97e6 b3 95

� � �

� � �

¾R¿�ÀGÁ�Â�Ã��DÅ>¾�Ç$Æ_É�ÃEÌHÇ�Í�Û�Ü6Ï
OP#�()!d:�-./�\
/�%�4.!�4.#&/h()=;:&')/�=;/�%�4.��-.!1S,-.�
=íB�!�()%&*Y/5M;0�()/�%�4+!Q4�-.()%�*�<!�/���-.03#&()%&*1��')*���-.(C4.#&=;!���(C-./�054.'C d��%d4.#&/nB&%&��/5-.'C �()%&*�V� �4./T!�/�A�B&/�%�0�/
"!�()%�0�/Y()4Z=Y�� � �()/�'8�c�?S_��')!�/�=Y��4.02#� _�$*�B�-./��	��¡2NX^�%c���Rg�����-3��W��-.g���-.��B&%$�H(8!+4.�X()%�!�/5-�4Z�b�k')/�����()%&*@03#$��-3��054./5-.�@VG/2S_��-./Y/�\
/5-� 03#$��-3��054./2-�NcOP#&/�')/��
��(8%�*�02#&��-3��024./5-;=UB�!Q49��(C`a/5-US���-;��%� cV� �4./4.#&��410���%?VG/>�U:&��-�41��ST\���')(8�?=ZB&'C4.()V� �4./102#&��-3��054./5-�

N

3.2.3 Mutating stringsi�#$��4d#$��:�:G/�%&!�(CS6 ���B�!�B&V&!Q4.(C4.B�4./U�Y02#&��-3��054./5-+()%H�L=ZB&'C4.()V� �4./!Q4�-.()%�*?S_��-9��%&��4.#�/5->03#$��-3��054./5-�"TV� ���
����á�â�ã
���
�7å "7V�B�4d4.#�/U4k�W�03#$��-3��054./2-.!�#$��\
/h��()`a/2-./�%�4�%�B�=UVG/5-R��S6V� �4./�!3~
�6�
B?#$��\
/+4.�9-./5<��')'8��0���4./;4.#&/Z/�%�4.()-./Z!Q4�-.()%&*�"D�R#&()')/9g
/5/�:&()%&*Y4.#&/Z(8��/�%�4.(C4k @��SW4.#�/!Q4�-.()%�*@ z(8% ����� !�/5%&!�/�¡PVG/5S���-./>��%&�X��S,4./5-1=UB�43��4.()�
%DN
¦�/5%&/5-3��'8'C E4.#&()!+')/��
��!d ��
B�4.�X��')'8��0���4./;4.#&/ZVG���� ���SW4.#&/U!Q4�-.()%�* zV� �4./h��-�-3�� &¡R!�/5:$��-3��4./�'C XS�-.��=ó4.#�/>!Q4�-.(8%�*Y�
V�¢Q/�054�(C4.!�/�'CSkN1ij#&/�%�@!Q4�-.()%&*�()!9=ZB�43��4./���()%K4.#&/;���� K4.#&��4Z()4U02#&��%�*
/�!h4.#&/L!�(8�5/���S4.#�/�!Q4�-.()%&*�"�4.#�/�VG���� Y(8!P-./���')')��0���4./��a"&4.#�/���-.()*�(8%&��'D0��
%�4./�%�4.!���-./05�
:&()/��Z/5I�0�/�:�4T4.#�/W=ZB�43��4./��h03#$��-3��054./5-7()!n!�B&V�!Q4.()4.B�4./��D"�4.#&/5%h4.#�/!Q4�-.()%�*;�
V�¢Q/�0541()!RB&:a����4./��Y4.�9:G�
()%�4�4.�U4.#&/+%�/5��VG���� �N
OP#�()!?!��
B�%$��!L4./5-�-.()V�') b()%&/5M;05(8/5%�4�N¥[����W/�\
/5-�"1#����í��S,4./�%� ��
B%�/�/��@4.�YB&!�/ ���
����á�â�ã����
�7å ~�eF4.!�=;�
!Q4�0��
=;=;��%�B&!�/h(8!�(8%E0���%�<!Q4�-.B�054.()�
%���S��@!Q4�-.()%&*�ìW ���BK�&-.!Q4;��')'8��0���4./X�@0�/2-�43��()%�'8/5%&*�4.#���S!Q4�-.()%�*XV� �$������ã
���
����á
â "]4.#&/5%E�&'8'7(C4+�R(C4.#��
%�/903#$��-3��054./5-h��4h�4.()=;/
N�³n\
/�%c�R#&/5%J4.#�/?')/�%&*�4.#���Sd0���%&!Q4�-.B�054.()%&*�!Q4�-.()%�*H()!;B&%�<g�%����R%D"G ��
B�0���%HB�!�/h4.#�/U��')'8��0���4./���!Q4�-.()%�*?��!d(CSW(C4d()!+�YV&B�`a/5-�"��%$�K03#$��(8%c4.#�/�=�4.�
*�/54.#&/5-UB&%�4.()'6 ���BK�$%�(8!�#D"T4.#&/�%K��:&:G/5%$�c��')'4.#�/+V&B�`a/5-.!�()%�4.�9�Z-./�!�B&'C4R!Q4�-.()%&*�N
OP#�()!;g�()%&�¥�f�
:�4.()=;()����4.(8��%&�H(8!;V&��!�/����
%���%���!�!�B�=;:�4.()�
%�4.#$��4!Q4�-.()%�*j(8!H�b!�()=;:&')/���-�-3�� ¶��SY03#$��-3��054./5-.!�"h�R#&()03#�()!�"U()%�S_��054�"()=;:�'8/5=;/�%�43��4.()�
%�<k��/�:G/�%&��/�%�4�N
O��H0���%&!Q4�-.B�054;�@!Q4�-.()%&*�!�/�A�B&/5%�4.(8��'8'C �"n�P/���'C-./����� �#&��\
/?��è�¸]eF<��� !���B�4.:&B�4R!Q4�-.()%&*;:G��-�4��C�2�FN���è�¸]ef<.��ºZ��')!��Y:�-.��\�(8��/�!�!���=;/dS_B&%�05<4.()��%$��'�!Q4�-.(8%�*c0��
%�!Q4�-.B&054.��-.!�NëOP#&/�()=;:&')/�=;/5%�4.��-;0���%j!�B&:&:G��-�44.#�/�!�/X:�-.��0�/���B�-./�!Y%$��4.(8\
/�'C �"W43��g�()%&*��
��\
��%�43��*
/X��SdB�%$��/2-.') �()%&*

�µ�%&/h:G�
!�!�()V&')/9��:�4.()=;()����4.()�
%E()!d4.��')/���\
/Z02#&��-3��054./5-.!+()%�^��&�We�e-3��%&*�/���!W()!�"���%&�9B&!�/1�+')/��
��(8%�*>02#&��-3��024./5-6S���-W��4.#&/2-P03#$��-3��054./5-.!�N

-./�:�-./�!�/�%�43��4.()�
%DN
OP#&/2-./X()!;�H0���!�/?4.#$��4U ���BJ�P��%�494.�E=UB�43��4./��E!�()%&*�')/X02#&��-3��05<4./5-;��S+�E/5I�(8!Q4.()%�*H!Q4�-.()%&*�"PV�B�4;(C4;()!Y��!�:G/�0�(8��'10���!�/?��Sd*�/�%&/2-.(80!Q4�-.()%&*K-./�:�'8��0�()%&*c�R#�/5-./@4.#&/@��-.()*�(8%&��'+:&��-�4���%&�b4.#&/X-./�:�',��0�/��:$��-�4P#&��:&:G/5%&!64.�hVG/��h!�()%&*�')/�03#$��-3��054./5-�N7ef4W()!�%�� 4�\
/5-� U0��
=;=;��%()%@��:�:&')()0���4.()��%&!�N
efS��P/d/5I�0�')B&��/+��VG��\
/+0���!�/�!�"�4.#&/�-./5!Q4R��S ���
����á�â�ã
���
�7å ()!�-./���')'C 4.#&/L0���!�/�!U4.#$��4UB�!�/?�@!Q4�-.()%&*H��!Z!��
=;/L!���-�4U��S��&��43�@!Q4�-.B�054.B�-./�R#&/2-./�/���02#Y03#$��-3��054./5-W#$��\
/1!��
=;/1=;/���%�(8%�*�Nn^1*
��(8%D"�\
/�054.��-.!W��--./�0���-3��!R=;()*
#�4RVG/+=;��-./�!�B&(C43��V�'8/dS���-�!�B&03#?:�B�-.:G�
!�/�N
4. CES CONVERSION PROBLEMSef4�()!�VG/54�4./5-�4.#$��4� ���BE0���%E��\
�
(8�@0��
%�\
/2-�4.(8%�*Y/�%&0�����()%&*
!��R#&/�%�</�\
/2-9:G�
!�!�()V�'8/�NK����4U��%&'C cVG/�0���B&!�/�(C4U#&��!9��\
/5-.#�/��
�a"nV&B�49��'8!��VG/�0���B&!�/d=Y��:&:�(8%�*>VG/54k�W/�/�%;4k�W�;�P³6�a� !�()!P��S,4./�%?()')'C<k��/5�$%�/��D"�-./2<!�B&'C4.()%&*>��g�()%&�Z��Sa:�-.�
V�'8/5=;!n4.#&��47���
%�� 46��:�:G/���-6()%9'8��V�!7V�B�47V&(C4./ ���B?#$��-3�?()%?:�-.����B&024.(8��%X/�%�\�(C-.�
%&=;/5%�4.!�N
ek%+4.#�(8!�!�/�054.()�
%h�P/W/2I&��=;()%&/70��
=;=;��%+:�-.�
V�')/�=;!�-./�'8��4./��>4.�10�����/0���%�\
/5-.!�()�
%?4.#&��4R()=;:&')/�=;/�%�4.��-.!�#$��\
/�4.�9g
/�/�:?/2 �/�!��
%DN
4.1 Where conversion happensefSW ��
BH#$��\
/94.#&/U!�(8%�*
')/Y()%�4./2-.%$��'7/�%�0�����()%&*�"]4.#&/;%&��4.B�-3��'7:&'8��0�/4.��()=;:�'8/5=;/�%�4;�P³6�J0���%�\
/5-.!�()�
%J()!Y�H:G��-�4�ì�4.#�/?��4.#&/5-;!�(8��/X��S��:G��-�4>()!hB�!�B$��'8'C H��%E/5I�4./5-.%&��'T�P��-.',�a"��R#�/5-./9:G/���:&')/;!�:G/���g�()%/5I�4./5-.%&��']/�%�0�����()%�*�N1[����P/5\
/5-�"$�R#�/�%X ��
BX-./��
�XS�-.��=ó4.#�/h:G��-�4�" ���BX��'C�P�� �!1*
/54��U03#$��-3��054./2-�()%?4.#�/d()%�4./5-.%$��'�/�%�0�����()%�*�N
O��;#&��\
/+�Y�P³W�L0��
%�\
/5-�4./2-�()%@�9:G��-�41#$��!1�9V�(8*U(8=;:&��0541��%?4.#&/()=;:&')/�=;/�%�43��4.(8��%���S ��������ã������������ N
O��ZVG/�!Q4�-.()054�" ��������ã������������ !�#&�
B�'8�L-./54.B�-.%�� � �
%&'C Y(CS�4.#�/d:G��-�4#$��!]���R#&��'8/602#&��-3��054./5-�"�!��14.#&��4�4.#&/n!�B&V�!�/�A�B&/�%�4 ��������ã
������� �R()')'%&/5\
/5-hV&')��03gaNX[����P/�\
/5-�"n(CS14.#�/;:G��-�4U����/�!U���P³W��05�
%�\
/5-.!�()�
%D"(C4U0���%cVG/L��-.V�()4�-3��-� K/5I�:G/�%�!�()\
/9S_��- ��������ã������������ 4.�@03#&/�03gH(CS4.#&/>��\���()'8��V�'8/>����43�90���%?VG/+0���%�\
/5-�4./��Y4.�;�Z�R#&��')/h03#$��-3��054./2-�()%()%�4./5-.%$��'�/�%�0�����()%�*�N
��B�:&:G��!�/L4.#&��4U4.#�/�/2I�4./2-.%$��'W/�%&0�����()%&*E(8!U�E!Q43��4./5S_B�'�/�%&05����()%&*



1b 24 42 1b 28 42 1b 24 42 34 41 ...

CES converter
incoming data

escape seq. escape seq. escape seq. �

char-ready? has to look ahead up to
this octet to guarantee next read-char
won’t block

converted output
(input port)
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