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Windows 3.1Y DOSDd(�(ðñ"Ñ0�
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�U��" 11%(¥ 2 é 9 LMZe)��
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2. Windows 95/98

Windows 95 D(�(ðñ
 1997 �ä'<(�	�U��" 21%(¥ 5

é 5 LMZe)�Ä 2000 �.��Windows 95/98 N³f�0���
 2000

�.Þ�²��ÄWindows CE\,¿À"ÎÏ�Windows 95/98häc¶C

�g%��J
 2002�Ë�~��y>� 5é 8LMZe�

3. Windows NT
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 1997 �<(�	�U���¸¿x"�(ðñ�� Windows NT�ä

' 64%(¥ 1¦ 6é 6LMZe)�
6�"L�&�NC.4� 18%"©£0

��ì¬Ä' 2002 �Ë���y>¥� 3 ¦ 8 é 3 LMZe(ä 78%)�D�

��²�wã�
Windows 95YWindows NT"�	�U-Ú�pIó^"�

�²�Windows NT�c1h"v,±�i
Windows 95/98"�¸¢C ¬

ÄWindows NT���

4. Windows CE

FFWindows CE 
 1998 �"�	�U��y>j�J�� 1 éMZe��

�
ï-kÁ
 3.0 l Windows CE ��ù(�cìËþ(real-time)"�(ð

ñhÞ�6� PC-based stuì0�³^Ë�cúû³�	�UYst�Æ

"mX�ðñ(embedded system)�Ä 2002��R�J~��y>� 7é 3

LMZe�.|�4� 12%"©£0��

5. #$#$#$#$

FF~G PC-basedstuaí¸h�(ðñ¤ OS/2�QNX9ù` Unix�(

ðñò�
 1997 �y�>� 7 LMZe�§%�"L�"��äc¶�.4

� 1%",¶%��Ä 2002�Ë�~y�>·� 3LMZe�
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,±óô
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�����>stu
ùzh&)Î�h~st�M�ë�£Eâpì³v,�

D�i
" PC ��?gÁ��w\x����D(ðñ���stuÆ{�?

�|�
a rU"Ë%&p0staA�"#��³Á��cìËþ�ô

q�^"ðñc�^"Ë%r/�Ã}ì�_ñ"ðña*�"ìËò3�

+,%&+,%&+,%&+,%&(Hard and Soft Real-Time)

ìËðñü¯N³��ÛìËY~ìËd(���ab+%&
��c�

�
��ÈÊ%�ac"st��Y�ò:EB���c�|"��¿ö�<

(ðñ"y
Ë%B)Î«Äa�Ø"r/�aÆ½]"y
ustðñ��

ù(¿¯Ï"£¾�ab,%&
�M�©1z��<(ðñ"w|�xþÆ�

���¿"�|�cù,"��±���h�
vwão"��%�ðñ"y


Ë%BÆ«Ä�Ø��
_`�0%�ðñ��«Äa�Ø"y
Ë%�D

ë���W��"�ì��|"¿ö��CÎÏðñ"v,Y�I�¤[¸e

�	�"����	4�ie�Â���
�%?v&hÞ�����'âz

hÞ1�E��DE"|��³§�"�ðñ<0¢)Î�¾ðñg�ýþ�

ÛìË�~ËËf+ìË�1³.¿h0g|�<0�

FF²�ï-"úû�(ðñ�.Windows NT�Ø Intel" Pentium 3 CPU

�£�ü¯QÆ«Ä 3~5 ms"~ìË��Î� 1 msy
Ë%"g�st���

�Æh�ÛìË�(ðñ��Â�²+� third-partya4Ú"��ìË¾ðñ�

¤ VenturCom " RTX�Imagination System Inc." Hyperkernel�Radisys

Corporation " inTime�ì³«Ä�D"ÛìËþÆ�Ã�� RTX "��Ã�

�  VenturCom��'Windows NT".Ú jo(HAL)��k~ìË¾ðñ

(real-time subsystem)Æ{�Þè Windows NT " kernel��§2st.Ú�

s�Ó�¢M³[¸~4Ú"ìË API 2�¿a*"ìË
¸s��~ìËÏ


Æ8³« 50 us�1�  Windows NT akÁ"y@42' 100 ¡.��

l�[¸ Win32 API �¿�	�U�.&ã�s¢ü (Inter Process

Communication, IPC)"	t(¤ shared-memory�event ò)���	�UYì

Ë
¸s�Æ{Ì��p0st"�I�

-.-.-.-.(Multitasking)

FFúû�(ðñ�ùÙx��(ðñ�£¤¥��°
z�����x��
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¡ù CPU Æ�Æh�x�ò¦¤¬/"O����ô��§§º»�¸úû

ÈÊhÞ�¿i�^"
¸s�Æ{w^Ëx
 PC �ë�Æ
�ùÒ+¯T

Ì"#��x�"7ë�{h¨��ó�
6�Â�x CPUÑ�" PC0��

	hÞ����x�"�,�Cb �©ª��

FFx�	t"è;��²ðñ"ad(kernel)aè;"�x���"�Y6�

�.«,ðñìËþÆ��(ðñ�'¬�x"
¸s�Æ{^Ëë��)Î

cab"Gsu(Scheduler)��# ,®"��¡§(task)|�Gs�.

Windows NT �£�
¸s�Á��s(Process)��GsuarU"¿Äë�

¡§S���s���ë�¯(Thread)�<(x�"Gs	t�²°o Kernel

Mode " Micro-kernel ©Ñ�ë��~x�Gsaí¸"�M��.Ó,4(

Gs¡§(ìë�¯)"� ±>(priority)l+�Ë%�²(time slice)"�M�|

��� ±>15"ë�¯�q³c15"ë�±[�Â�±>ó^"ë�¯�

M.Ë%�²"T��ì CPU ´	�D`^�¿5±>"ë�¯�I�Ü¬

h¼�Windows NTb�¸ab"��±>(dynamic priority)T��|µ²�P


§��¸¢£X"�s(ì�¶�s�Qcù()Y·�§��¸¢£X"�

s(¸¶�s�³�xy)hë�Ë%�

Yg� Windows NT �� ±>�� 0 ~ 31òû 32(ò3�~� 0 ~ 15

Á���¹º(dynamic range)�� 16 ~ 31MÁ�ìË¹º(real-time range)�

Ó,
��¹º"ë�¯�
ë�ù(Ë%¡�kÁh� Quantumlh��

Â�¿ö context switch »Eë�±�M
D(Ë%hÞC² Kernel �D(

ë�¯"� ±>��¼ù�qÞ½¿Gs	të� context switch l�E�

 ±>¿5"ë�¯�ë����WÓ,
ìË¹º"ë�¯GsT�MN�

^�ô_(ë�¯ X ë�p Quantum Ë%hÞ�G"� ±>��C¼Ý�

��W«�ó^� ±>¾¿"¿ÞU�ò�acó^±>"ë�¯Bë�ù

phÞ(ÀÓ
DßË%h&�$cb5"ë�¯WÁÂ�ë�)�ë�¯ X 1

Nl'k CPU"�¸±�

FFÃô"x�	t³42ðñ<Ú"ÊÆ�£¤ôÃ��¸¢�U(GUI)Y

ùië�st�Æ"��¡§Ó,�ó^"� ±>Ë�ùú�g|�Q* 1.5

ms "���³Æì�&ÄYÅÆ"�¸���' 60 ms 1p0ÔÂ�¬st

�Æ"��¡§Ó,�15"� ±>Ë�M~¿�"��� 1.9 ms��C

�ÇÈ'ðñ"ìËþÆ�q��x�	t"�þ��Ó�¢Í�ù`ÉÊ"

Ë	��£�>�ôù(� ±>+¯5"�¨�I¯�(ISR)W½¿Þ�|X

ò�ù(1�"ë�¯Ì�^�9òË�D(ë�¯ì�ÍåB��'k CPU

"�¸±�ðñÌ|Xù(Î�(deadlock)"°��

/0/0/0/0(Interrupt)1/0234)1/0234)1/0234)1/0234)(Interrupt Service Routine, ISR)

FF�¨�ìËðñ���ùú+¯��"�Æ�G�qðñ�¼�#Ò:;

"Æ8�
XJðñìËþÆË��¨��(interrupt latency)M�óô��"
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c��abÏ¨��ì�ôðñÐÄ.Ú"�¨9òÑ�Ä�gë�Kù( ISR

"cÒË�%a�è"Ë%�����¶Ó<( ISRë�p"Ë%�

FFWindows NT. ä�x�(preemptive)"���è; ISR����>ô�

 ±15"�¨1öË�� ±1�"�¨MCWÔ»E CPU "�¸±��

Ä� ±15�¨h ISRë��Õ�R��'� ISRÆ{Ö¾�Ã�Windows NT

[¸ùë�«stÁÂ(Deferred Procedure Call, DPC)"	t�D(	t"g

�©�¤Ã×aD�>¤%2� s�Ó�¢� ISR ä��Ë%ØÙ(time-

critical)Y+Ë%ØÙ(non-time-critical)d(ão�Ë%ØÙ"ãoÉÚ
 ISR

�p0�+Ë%ØÙ"ãoM¶á0 DPC��Kù( DPC Queue�ò�ë��

²� DPC "� ±©�� ISR B����ì¬�CÎÏÄ ISR "ë��¤¬

Ì³ÇÈÏ¨��"ij���cù¢�ýÛ78��Ä DPC Queue �"ë

�¡§Ì�� ±5�"	t�pI:«²~ �ÞÄ"�t�

��������������������

FFPC-based �suÜ'�ØìËþÆ¼��cùú�ØÌ�mX�ð��

²�²�"úû�(ðñ�Yg�B*�KÝ 100 M bytes "-%°�ðñ�

ì�
RS�³.¸/Ü flesh ROM"T�Z<(Windows NT|2��~

.Ú"0g³Æ��ùi�suaÆ§�"�¬¼�úû�(ðñ�c�	Ë

ÝXABÞ(page files)Yßà(login)"O��D`�úû�(ðñ0�mX�

PC-based�su"adB��áâ�3�D`���ã«T!cD¤%�

56���	
�56���	
�56���	
�56���	
�

²��² third-party "n8�VenturCom Sç4ÚùÙH� Component

Integrator(CI)"���³.� Windows NT Ãô"äå�Vì?@�su"g

�*Ø�·�: Windows NT &a*"§Ò�¤CDá«�£Xá«�æ��

CD Rom Y.çò�l. Embedded Component Kit(ECK)��D`§ÒßÃ

ô"Ì��1ö["�(ðñ�ùi����èwè�xhÞ" Windows NT

w¥ä 10~20 M bytes"-%ì³�cÃ��¸¢�UYst"Æ8�^Ë

page files Y login "O���lEi�¤¬ù�Ì�kúû�(ðñ
mX�

PC-based�su"ad���b�c678�

Windows CE 3.0

éqï-" third-party 4Ú'¬úû�(ðñ0��cìËþYmXþ"

�(ðñ��Â�Æcù(%PÃ0 PC-based �suad��^Ë�cYú

û�(ðñ"Ó�ÈÊYØÙ�¹ó�"�(ðñê�b®�#Æ��ï-k

ÁWindows CE 3.0��ë0�D*Ø"�(ðñ�G�c§Òåä(scalable)�

Ó«
ìíá«(romable)�ÛìËðñòýþ�¬¼GYwão" Win32 API

ó��Y�.�ëë;²�Windows CE 3.0
 PC-based�su"ad��ù



	

�Ô�î²�Q�Æë0¤�Da49"ýþ�ó� Windows CE 3.0 �C�

PC-based�suÍ�ùïóôw"#$�

����������������

FF6� PC-based�su-Ú�¿" !���¯ð¢hÏ�
A�Cñw�

(ðñ"ñùx�w-Ú©Ñ�x9wù�"�UxTÁ¿À�

����	������	������	������	��

²�
 PC-based �su"ad���Nq$cab"�	�¹�ì�

Windows CE 3.0�òa,"Ë%��(#Æ�����')�~G"�(ðñ

�Ccaì
���{zË%Y��"�F�ó�Cc�	"�(ðñ1ö�

ôË�ac�# PC-based �su�¿"����³ÚFù(b��YÌ["

ÈÊ�

��������������������

À¤)*õö�õ"÷ºb�´ø��éº]"ùMúûõ)Î�<(º
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