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(��ÉÓ'�õ��<Æ�Ér

 Qo��Ð ÏãÎo�K�"f(abstraction) l�>��Ð [�to�l�(mechanization).

Computer Science is
about mechanization of abstraction.
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(��ÉÓ'�õ��<Æ�Ér

 Qo��Ð ÏãÎo�
���H ��\(intelligence)	כ @/ô�Ç ���½̈(science)s��¦
Õª 6£x6 x�Ér ���çß� t�0px_� SX��©�.

Computer Science is
the science of intelligence

and its application is extensions of human intelligence.
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��u�

Òqt"î
õ��<Æs� Òqt"î
�&³�©�\� @/ô�Ç ���½̈s��¦

Õª 6£x6 xs� ���çß� Ãº"î
_� ����©�s�1pws�.
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computer science life science
science of intelligence 2 science of life

extension of human intelligence extension of human life

s�F�g��H 1st CS4HS Workshop



computer science medical science
science of intelligence 2 science of human disease

extension of human intelligence conquering cancers
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computer science physics
science of intelligence 2 science of nature

extension of human intelligence discovering energy source

s�F�g��H 1st CS4HS Workshop



computer science mathematics
science of intelligence 2 science of reasoning

enhancing human intelligence enhancing human reasoning
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Õª�Q��, (��ÉÓ'�ì�r����H ��f�� p�ņq½+Ëm���

ì�r��_� %i��� = ��Äº 50�̧�

ÕªA�"f

p�ņq
�l� M:ë�H\� =⇒ l��r�� ú́§��.

p�ņq
�l� M:ë�H\� =⇒ t��FK “Newton”, “Galileo”, “Curie”, ü<
°ú s� ¶ú��¦e����.
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(��ÉÓ'�ì�r�� µ1Ï��� 5Åq�̧�� ��ØÔ��? (1/3)

(��ÉÓ'�5Åq�̧: 107C�/50�̧� µ1Ï���

103flops/cpu ENIAC(1945)
−→ 2× 1010flops/core IBM Sequoia(2010)
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(��ÉÓ'�ì�r�� µ1Ï��� 5Åq�̧�� ��ØÔ��? (2/3)

���Ér ì�r��ü< \O�ÆÒ q�5pw: 107 ∼ 109C� µ1Ï���/100�̧�

\��-t�ì�r��: 107C�/100�̧� µ1Ï���
10−1hp/hr (
����) −→ 1.35× 106 hp/hr ("é¶��� 1GW/hr)

�§:�xì�r��: 109C�/100�̧� µ1Ï���
102j (����) −→ 1011j (Delta II)
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(��ÉÓ'�ì�r�� µ1Ï��� 5Åq�̧�� ��ØÔ��? (3/3)


�×¼J?#Q: ���Ér ì�r��ü< q�5pwô�Ç µ1Ï���

�èáÔàÔJ?#Q: ú́§s� p�>h�<Ê

ß¼l�ëß� 7£x��:
Êë@/�:r 100ëß�×�¦
��A���ô�Ç/åJ 200ëß�×�¦
Û¼��àÔ�:r 1000ëß�×�¦
�û¶�̧Äº 3000ëß�×�¦

�èáÔàÔJ?#Q: ���Ér ì�r���� s�ÀÒ#Q Z�~�Ér �¦̀�	כ ��f�� s�ÀÒt�
3lwÙþ¡5pu

Áº%Á	{9���?
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���Ér ì�r��_� �&³F� Ãºï�r

]j@/�Ð ���1lx½+É t�\�¦ p�o� ���7£x½+É Ãº \O���H l�>� [O�>���H \O���.

]j@/�Ð ���1lx½+É t�\�¦ p�o� ���7£x½+É Ãº \O���H �r�Ð [O�>���H \O���.

]j@/�Ð ���1lx½+É t�\�¦ p�o� ���7£x½+É Ãº \O���H /BN�©� [O�>���H \O���.

]j@/�Ð "fe���̀¦ t�\�¦ p�o� ���7£x½+É Ãº \O���H |	�»¡¤ [O�>���H \O���.

¾»�Ér~½Ó&ñ
d��, p�&h�ì�r ~½Ó&ñ
d��, :�x>�%i��<Æ, Áº��HÁº��H ~½Ó&ñ
d��...
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�̧��H �'pt�m�#Qa�A_� ��H�:r |9�ë�H

Äºo��� ëß���H ��s	כ

Äºo��� _��̧ô�Ç@/�Ð ¹¡§f���������H �¦̀�	כ

#Qb�G>� p�o�

SX����½+É Ãº e����H��?

(��z�́, {9��©�\�"f�̧ ú̧��Ér |9�ë�Hõ� ²ú�: {9��<Ær�+«>, {9���r�+«>, ÏãÎ½+Ë, 9þtXO��'ao�)
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s� ��H�:r |9�ë�H_� ²ú�s�

(��ÉÓ'� �èáÔàÔJ?#Q\� @/K�"f��H #Q�"���?

��f�� \O���.
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�èáÔàÔJ?#Q ì�r��_� ��H�:r ë�H]j

���$í
ô�Ç SW_� �̧ÀÓ\�¦
��1lxÜ¼�Ð p�o� �̧¿º ¹1Ô��ÅÒ����,
\O�Ü¼��� \O����¦ SX����K�ÅÒ��H

l�Õüt[þt�Ér e����H��?

ÕªA�"f, SW_� �̧ÀÓM:ë�H\� µ1ÏÒqt
���H
>h���/l�\O�/²DG��/���r&h� q�6 x�̀¦
]X�y��r�&�ÅÒ��H l�Õüt[þt�Ér e����H��?
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SW �̧ÀÓ(bug)(1/3)

�èáÔàÔJ?#Q\� e����H �̧ÀÓ

�èáÔàÔJ?#Q�� Òqty��@/�Ð z�́'��÷&t� ·ú§��H �	כ

��|ÃÐs� �èáÔàÔJ?#Q\�¦ ú̧�3lw ëß�[þt%3�l� M:ë�H

��;F�t����s� ��_��
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SW �̧ÀÓ(2/3)

#Q Qm��� ���K�ï�r Ã»(���Ö¿	 d��ÂÒ2£§ 3lq2�¤(áÔ�ÐÕªÏþ�)

1. ¬Á¬Å 1¦È±¸ 2̈Ïò

2. ¬Á¬Å¡´ ¬Íï¬Æ§Ïá ¬¼¦Îá­È­ÅªÆ 1¦È±¸ 3 ¨Ïò

3. ¬Á¬Å¡´ ¬Ýñ¬Æ§Ïá ªÝÞ©Éò 500¡Æ¦Éí 1 ¨Ñò

4. «Éå¡½ ­ ¤́Á

ëß����\�: ÄºÄ» 1o�'� 1#î
ëß� e��Ü¼���? Áú�õ� ��¿º? Áú�õ���¿º?
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SW �̧ÀÓ (3/3)

⇓ ⇓

¶ú����� #î
s���H�� SW�Ð 1lx���
���H ]j¾¡§s� �¦�©�èß���
���r&h� q�6 x ���r&h� q�6 x

K����Õþ� = �â
]j&h�l��r K����Õþ� = �â
]j&h�l��r
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Áº���&h� SW_� r��©���u�

&h�&h� }��@/K�t���H SW �̧ÀÓ_� q�6 x(>h���/l�\O�/���r/²DG��)

p�²DG: ≥ 60�̧"é¶/�̧�

�̧��H ]j¾¡§ �â
Ôqt§4� ≈ SW ¾¡§|9�

�����, l�>�, :�x���, �§:�x, ²DG~½Ó, _�«Ñ, \��-t�
]j¾¡§ o�c+t, ���r �D¥êøÍ, ²DG�� �<Hz�́

SW ]j���×�æ �̧ÀÓÃº&ñ
\� æ¼��H q�6 x: ∼20�̧"é¶/�̧�

2010 SW r��©�: 310�̧"é¶

�â
Ôqt: �8 ���&h�s� &h�>�, �8 &h��Ér q�6 xÜ¼�Ð!
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SW �̧ÀÓ ���7£xl�Õüt_� �����;��

1[j@/ l�Õüt( - ’80s): �èáÔàÔJ?#Q �èÛ¼ ë�HZO� �̧ÀÓ ���7£x

2[j@/ l�Õüt( - ’90s): �èáÔàÔJ?#Q �èÛ¼ ��{9� �̧ÀÓ ���7£x

3[j@/ l�Õüt( - future): �èáÔàÔJ?#Q �èÛ¼ $í
|9� �̧ÀÓ ���7£x
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SW �̧ÀÓ ú̧���H l�Õüt: p�>hô�Ç �&³F�

ÅÒ"3�½̈½̈d��: _�Û¼àÔ, �èÛ¼{9�l�

$í
0px:

AT&T ����or�Û¼%7� �èáÔàÔJ?#Q Òqtíß�$í
 = 10×�¦/1²ú�(1996)
ETRI: 2²ú� ����9"f 1/åJ�� �̧ÀÓ\�¦ ¹1Ô��(2000)
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SW �̧ÀÓ: ��|ÃÐs� �<HÜ¼�Ð �<H~1�>� ú̧��̀¦ Ãº \O���

%3�'õA��>� &�t��¦ 4�¤ú̧�K� ��� �èáÔàÔJ?#Q

Dh�Ðî�r (��ÉÓh�A 8̈��â
: t�½̈ = (��ÉÓ'�

���t�½̈&h� W1àÔ�°3�̀¦ ���¦

Ô�¦:£¤&ñ
 ��Ãº_� �ï×¼�� ?/>��Ð �:r��(Û¼��àÔ�:r >�e��/apps)

��1lx l�Õüts� ¹כ��9
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SW �̧ÀÓ ú̧���H l�Õüt_� ÀDK

SW �èÛ¼(C, assembly, binary 1px)\�¦ ��1lx ì�r$3�

“�èáÔàÔJ?#Q MRI” “�èáÔàÔJ?#Q fMRI” “�èáÔàÔJ?#Q PET”
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Äºo� l�Õüt(\V)

íß�\O��o�)a l�Õüt:

@/�©�: C, memory leak/buffer overrun, �̧ÀÓ ���Ø�¦Ò�¦ 6/KLOC, 5Åq�̧ 100Loc/sec
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(��ÉÓ'� ���½̈_� ô�Ç %i���

“áÔ�ÐÕªÏþ�\� �̧ÀÓ�� \O���Ht�
SX����K� ÅÒ��H áÔ�ÐÕªÏþ��̀¦ ëß�[þt#Q�Ð��”

<�Ê�Ér

“áÔ�ÐÕªÏþ�_� �̧ÀÓ\�¦
��1lxÜ¼�Ð ¹1Ô��ÅÒ��H áÔ�ÐÕªÏþ��̀¦ ëß�[þt#Q�Ð��”

_� %i���
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SW �̧ÀÓ ú̧���H l�Õüt: 1[j@/

ë�HZO� ���7£xl�: 70�̧�@/\� ¢-a$í
�)a l�Õüt. lexical analyzer & parser

�̧ÀÓ = �èáÔàÔJ?#Q_� Òqt�̂�Dh�� d�¦�2; �	כ

1. ¬Á¬Å 1¦È±¸ 2̈Ïò

2. ¬Á¬Å¡´ ¬Íï¬Æ§Ïá ¬¼¦Îá­È�	 1¦È±¸ 3 ¨Ïò

3. ¬Ýñ¬Æ§Ïá ©ÉòªÝÞ ¬Á¬Å¡´ 500¡Æ¦Éí 1 ¨Ñò

4. «Éå¡½ ­ ¤́Á
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SW �̧ÀÓ ú̧���H l�Õüt: 2[j@/

��{9� ���7£x(type checking): 90�̧�@/\� ¢-a$í
.
(30�̧�çß� áÔ�ÐÕªA�bç
���#Q ì�r��_� @/³ð $í
õ�)

�̧ÀÓ = Òqt|����Ér	כ YO�0�
ô�ÇX<, ú̧�3lw�)a °úכs� >�íß�\� f�Ë�Q×¼��H �â
Äº

1. ¬Á¬Å¦Ûå ¤Éí¬Ûá ¬Íå¬Ûí¬Ûå ¡ ª́Æ ¨Öå¬Ä¬¹ ¬Ñå¦º£Ñø¡¼ ¤¹¬Öá¤´

2. ªÝÞ©Éò¬Ûå ¬Å¦È­ÍîªÈ¬¹ ¤Éí¡¼ ¨Éò¬ ¦́¼ ©Éø£Ûá¤´

3. 2¬Ç ­ÍîªÈ¬¹ 1¬Ç ¬Á¬Å¦Ûå ±Ä¡Ýá¤´

4. £Éí­ ¬́½ ª¼£ §́Á¦Ûå ¡Ïå³ÑáªÈ°Ýá¤´
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SW �̧ÀÓ ú̧���H l�Õüt: 3[j@/

áÔ�ÐÕªÏþ�ì�r$3����7£x: ��f�� p�¢-a$í

(static analysis, verification, model checking, ...)
�̧ÀÓ = Òqt|���̧�	כ YO�0�

��¦ ��{9��̧ ú́�t�ëß�, ������H ���� ����� �	כ
�̧ÀÓ = ¹ô�Çכ��9 �̧|	��̀¦ ëß�7á¤r�~�́ Ãº \O���H �â
Äº

1. ¬Á¬Å¦Ûå ¤Éí¬Ûá £Êí̈È¦Ûå ¡ ª́Æ ¨Öå¬Ä¬¹ ¤¹¬Öá¤´

2. ªÝÞ©Éò¬Ûå ªÆ±Îá­ÍîªÈ¬¹ ¤Éí¡¼ ¨Éò¬ ¦́¼ ©Éø£Ûá¤´

3. £Éí­´1 §Ïò¡½ ¬º­´1§Ïò¬Ûå ¡Ïå³Ñá ªÈ°Ýá¤´

��Û¼Ô�¦s� �í�½Ó]jô= 6 xF�g�Ð�� �)a�����?

~½Ó���� �&³@/×�æ/BN\O�_� áÔYUÛ¼�� �)a�����?

z���. ��s�_� 	��� 100¶ú�s��)a�����?
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Big Challenge: �̧ÀÓú̧���Hl�Õüt ]j 3[j@/

�èáÔàÔJ?#Q��H �̧ÀÓ�� \O�#Q��ô�Ç��

�èáÔàÔJ?#Q��H =åSe��\O�s� ß¼�¦ 4�¤ú̧�K� �����

�èáÔàÔJ?#Q_� �̧ÀÓ\�¦ ��1lx�̀¦ ¹1Ô��ÅÒ��H l�Õüts� 
¹כ��9���

s� l�Õüt_� �&³F�Ãºï�r�Ér s�]j ��Äº 2¶ú�

s� l�Õüt µ1Ï���\� ¹ô�Çכ��9 ���F�:

Ãº�<Æ/�7Ho��<Æ/:�x>��<Æ/(��ÉÓ'�õ��<Æ/(��ÉÓ'�/BN�<Æ_� |��x9�
��¦
U�·s�e����H �§ÀÓü< /BNÂÒ�� ¹כ��9
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(��ÉÓ'�õ��<Æ�Ér

 Qo��Ð ÏãÎo�K�"f(abstraction) l�>��Ð [�to�l�(mechanization)?

Computer Science is
about mechanization of abstraction?

\V) �̧ÀÓ��1lx ���7£xl�Õüt: #Qb�G>�K��� �èáÔàÔJ?#Q\� e����H z�́Ãº\�¦
��1lxÜ¼�Ð ¹1Ô��è­q��?
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(��ÉÓ'�õ��<Æ�Ér

 Qo��Ð ÏãÎo�
���H ��\(intelligence)	כ @/ô�Ç ���½̈(science)s��¦
Õª 6£x6 x�Ér ���çß� t�0px_� SX��©�?

Computer Science is
the science of intelligence

and its application is extensions of human intelligence?

\V) �̧ÀÓ��1lx ���7£xl�Õüt: ��|ÃÐs� 
���H {9��̀¦ ��1lxÜ¼�Ð K� è­q Ãº e��
�̀¦��?
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y����½+Ëm���.

QnA
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