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� World-Wide Web Sites
TI Online http://www.ti.com
Ã� TI http://www.tij.co.jp
Semiconductor Product Information Center (PIC) http://www.ti.com/sc/docs/pic/home.htm
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� North America, South America, Central America
Product Information Center (PIC) (972) 644-5580
TI Literature Response Center U.S.A. (800) 477-8924
Software Registration/Upgrades (214) 638-0333 Fax:  (214) 638-7742
U.S.A. Factory Repair/Hardware Upgrades (281) 274-2285
U.S. Technical Training Organization (972) 644-5580
��
������� ���$	��%�"���� &'(������$	��%�"���� )�'��������*������

��
�+�� ��,,� ���$	��%�"����

��
���� #� ��,,��-�'�'���.�����/������/�����/������������0�������00�

� Europe, Middle East, Africa
European Product Information Center (EPIC) Hotlines: 

Multi-Language Support +33 1 30 70 11 69 Fax:  +33 1 30 70 10 32 Email: epic@ti.com
Deutsch +33 1 30 70 11 68
English +33 1 30 70 11 65
Francais +33 1 30 70 11 64
Italiano +33 1 30 70 11 67

EPIC Modem BBS +33 1 30 70 11 99
European Factory Repair +33 4 93 22 25 40
Europe Customer Training Helpline Fax:  +49 81 61 80 40 10

� Asia-Pacific
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� V*
TI���*IG=�>�G{¦@ �ì�ñ}�ü�ð���"���	��� (PIC) 
���þ¡;GB
>/�
���� 0120-81-0026 Fax: 0120-81-0036 Email: pic-japan@ti.com

� Documentation
When making suggestions or reporting errors in documentation, please include the following information that is on the
title page: the full title of the book, the publication date, and the literature number.

Mail: Texas Instruments Incorporated Email: comments@books.sc.ti.com
Technical Documentation Services, MS 702
P.O. Box 1443
Houston, Texas 77251-1443

Note: When calling a Literature Response Center to order documentation, please specify the literature number of the
book.
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����[\3���%�|�ñ� ]`^_l=þ¡;GB

linker options |�ñ��ì	#``ac.��"��,cB

object files ���ü~e�9c.����ñ}�ð!ü
�bX`Zúl7cB
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^.

�����rv%^.
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�û¾�	^.
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[symtab]
[file]
<seek.asm>

dspcl [options] filenames [–z [linker options] [object files]]
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$ dspcl symtab
[symtab]
TMS320C2x/2xx/5x ANSI C Compiler         Version X.XX
Copyright (c) 1987–1995, Texas Instruments Incorporated
   ”symtab.c”:  ==> main
   ”symtab.c”:  ==> lookup
TMS320C2x/2xx/5x ANSI C Codegen       Version X.XX
Copyright (c) 1987–1995, Texas Instruments Incorporated
   ”symtab.c”:  ==> main
   ”symtab.c”:  ==> lookup
DSP Fixed Point COFF Assembler        Version X.XX
Copyright (c) 1987–1995, Texas Instruments Incorporated
   PASS 1
   PASS 2

No Errors, No Warnings
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–@filename ���%�
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��e`fg

l7cB

�"$�

–c |�ñ`+�ôP*l7c��=>��ûh]	B �"$�?

�"�

–d name [=def ] name�`iX*újl7cB �"$�

–g "�k|�ñ�LM��`÷h*l7cB �"$�

–i directory @������ �lm�#`újl7cB �"$�

–k 		��|=>���'��	�ð!ü
`9nl7cB �"$�

–n ���ü
�#`�G7cB �"$�

–q op��	����T`q«l7c��mrR�	B �"$�

–qq cs=���	����T`q«l7c��t§vmrR

�	B

�"$�

–r <register> �ì�M
�5�#�`uvl7cB �"$�

–s ��$��ü�����}`		��|���#w*x

l@#7cB��$��ü�����}evGz{��
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–uname name�`zúj*l7cB� �"$�
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–frdirectory ����ñ}�ð!ü
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–fsdirectory 		��|�ð!ü
�L�5ñ}|`Zúl7cB �"$6

–ftdirectory 9+
�NON:`ûh*l7cB �"$6
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–mx D3�(�"|���M�`��l7cB �"$�
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��vi� �� m��

–p? ��w����'Ç`÷h*l7cB �"�6

–pe )�ñ~#�$~�`��dl=FG7cB �"�6

–pf ¥:��ì}�ü��|#}�ð!ü
`�9l7cB �"�6

–pk 8E2��O�`�el7cB

–pl XU±|#}������ð!ü
	�`�9l7cB �"��

–pm �ì�~%�5H
�Ö&]`R­c.8(*��#�

ð!ü
`À{l7cB

�"6

–pn ����ð!ü
��@��� �����`q«l7cB �"��

–po XU±�#`R�l7cB �"��

–pr $~��|#}`�9l7cB �"�6

–pw0 ����	����T`cs=q«l7cB �"�6

–pw1 ()v����	����T`÷h*l7c��Lð�


}	B

�"�6

–pw2 ����	����T`cs=÷h*l7cB �"�6

–pxfilename =�����"��`+�l8z{*�9;<.�Tð!

ü
�bX`Zúl7cB

�"5

��	 új`a�ü�~ü�¥:'Ç``ac.��"��

��vi� �� m��

–x0 ?#@#����ü�~ü�'Ç`q«l7cB �"��

–x1 ?#@#����ü�~ü�'Ç`÷h*l7c��L

ð�
}	B

�"��

–x2�78��–x "�k
�F�<1�<)�`újl�=���`Zúl=��$�

�ü�`a"l7cB

�"��
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��vi� �� m��

–aa Q¼|#}`�9l7cB �"$5

–adname ���%��uN:`újl7cB �"$5

–ahcfilename STð!ü
�u��#we		��
;<.X*�

filename�`���l7cB
�"$5

–ahifilename STð!ü
�u��#we		��
;<.X*�

filename�`ü�ñ
�%l7cB
�"$5

–al 		��|�|#}�ð!ü
`�9l7cB �"$5

–ap D3�(�d�D3�((�78��D3�(�Í�G�}�?OÓ`P³*

l7cB

�"$5

–app D3�(��u�D3�((�
�G�}�?OÓ`P³*l�

�9+�������>/���9+�����((�̀ újl7cB

�"$5

–as "�k
�$��
*~H
`��l7cB �"$5

–auname ���%��uN:�új`fýl7cB �"$5

–ax ñì#|ð!5�#�ð!ü
`�9l7cB �"$5
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��vi� �� m��

–o0 5�#��+�`Ö&]l7cB �"�

–o1 =���*/.Ö&]`�G�;u*ì�D
vÖ&]`�

G7cB

�"�

–o2 or –o =�$�*/.Ö&]`�G�;u*�ì�M
vÖ&]`

�G7cB

�"�

–o3 =���*/.Ö&]`�G�;u*ð!ü
*¼l=Ö&

]`�G7cB

�"�

–oe 4���
��¥:e�?@#
�-��u;��;<

vGbd�>/�4���
��
�-�e��r*;

��;<vG3�d�úl7cB

�"$$

–oisize K"ü�~ü�'ÇFü�`1úl7c��=����#	B �"$�

–ol0 (–oL0) ð!ü
e��~ü�~|¥:`N�c.bd`���

$��ü�*� l7cB

�"�

–ol1 (–oL1) ð!ü
e��~ü�~|¥:`B=c.bd`���

$��ü�*� l7cB

�"�

–ol2 (–oL2) ð!ü
e~ü�~|¥:�B=3N�3�¦vGbd

`���$��ü�*� l7cB=����>/��=��$��

�"��`E?¡l7c��Lð�
}	B

�"�

–on0 Ö&]12ð!ü
��9`q«l7cB �"�

–on1 Ö&]12ð!ü
`�9l7cB �"�

–on2 ¢£vÖ&]12ð!ü
`�9l7cB �"�

–op0 ���ü~*ST;<.��#���%��u;��;

<8?�¤¥;<.¥:dN:`�4���
eö¦b

d`Zúl7cB

�"6

–op1 4���
����ü~*ST;<.��#���%�

�u¤¥;<.N:�ö¦e���#���%��u;

��;<.¥:�+�lvGbd`Zúl7cB

�"6

–op2 4���
����ü~*ST;<.��#���%�

�u;��;<8?�¤¥;<.¥: N:`w§u3

ö7vGbd`Zúl7c��Lð�
}	B

�"6

–op3 4���
����ü~*ST;<.��#���%�

�u;��;<.¥:`ö¦e���#���%��u

¤¥;<.N:�+�lvGbd`Zúl7cB

�"6

–os ��$��ü�����}`		��|w*xl@#7

cB

�"$�
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����� �� ���

–a ���������� !"��# 
��

–ar $%&��'�������� !"��# 
��

–b �	(�)*�+,)-./
012�34"��# 
��

–c ��5678�9:;<="��# 
��

–cr �>)?5678�;<="��# 
��

–eglobal_symbol @	?��AB	?�CD"��# 
��

–ffill_value E
FGH�CD"��# 
��

–gglobal_symbol global_symbol�
-I1,��JK"�������
LM

=�#


��

–h -I1,���	(��NO6"��# 
��

–heap size P1��QBR��S1T8���UC"��# 
��

–idirectory VBWV�XYZ[�CD"��# 
��

–lfilename VBWV��\]^0	T�_`B�a�bC"��# 
��

–mfilename 0)��_`B��bC"��# 
��

–n 
�
����cdef
�gh
E
FGbC�Li"�

�#


��

–ofilename ��_`B��bC"��# 
��

–q jkl)>12
���34"����NO���# 
��

–r $%&��'��m����� !"��# 
��

–s ��n2o1�pq�	(��r1W�./��st@

	?��uv"��#


��

–stack size [w)*�QBR��S1T8���UC"��# 
��

–usymbol ��������xCD6"��# 
��

–v0 ,12�	���
������_y10)?� !"��# 
��

–v1 ,12�	���
������_y10)?� !"��# 
��

–v2 ,12�	���
������_y10)?� !"��# 
��

–w xCD
��>*��	z{!|}\~�6�l)>1

2���"��#


��

–x VBWV�
$�G�����"��# 
��
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./ filename ���%�*ð!ü
�e`¢dl7cBb���"����°#

}���5�$����"#$%*/.���%��±;`Ø*¼c

.��²dl=+�,-7cB���}`³Sc.z{�����

%�ð!ü
��´*�@���A�`STl7cB

.0� |�D`q«l�|�ñ�R�`Zúc.�=>���"��`ûh*l

7cBb���"����3F!
9�!<�NON:,�=>�`Zúl=G.

e|�ñ`l8þvGdGU8z{*µ¶,cB¢£���"�����

������·\|�D`ûh*c.� ��=��"�
���"��	]`^

_l=þ¡;GB

.�nameJ1defKL �|�ì	�F*¼l=�ú:�name�`iX*újl7cBJ�3

��#�ð!ü
�¸´*�@� /�� �name def�`³Sc.�d¹ºÀ
»`¼.bde,-7cB��"����JBdefKL�`½¾c.d�
name���$�*1ú;<7cB

.02 3���#�5H
�LM�¿e+�c."�k|�ñ�LM����

��`�9l7cBb<*/?�		��~,�		��|���

#�LM��eP³*v?7cB

.0
directory ���ü~e�@������ �ð!ü
`lmc.L�5ñ}|�|#}

*�directory�K*Zúl8L�5ñ}|`cdl7cBL�5ñ}|
`újc.b���"����ÖÚ�����7,+�,-7cBJ�=K�

��"��d�Í�xYÀÁ,Â�U=þ¡;GBL�5ñ}|b`

ZúlvGd��|�ì	�F��=K����"��`û�l7cB¢£

���"��������������·\=����"��`+�l8�@������ �ð!

ü
lm�#�N�� ]`^_l=þ¡;GB

.03 ���ü~�u�		��|=>�T`9nl7cB�°��		�

�
eÃÄc.d�"�
��T		��|=>ð!ü
`Åýl7

cB

.� ���ü
�#`R�l7cBZú;<8��#�ð!ü
����

ü
�R�;<7ce�		��
d|�ñ�w§u3�¦<7@

ABb���"����=>���"��`ûh*l7cB�T����

�ü~�		��|=>��T,cB

.04 cs=���
�u¼u<.Æ�l�>/�op12��T`q«l

7cB��#�ð!ü
bd$~����	��¡£e�T;<7

cB

.044 $~����	��Ù��cs=��T`q«l7cB

.0%register register�`�ì�M
*uvl=���%���R5��d��$�
�ü�e��°�$�}|Õ9n5�#�dl=+�,-vG/0*

l7cB
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��#*xl@¦bde,-7cB��$��ü�`a"l=G.z

{���=�n���"��`Zú	���$��ü�����}e���ü
~�		��|=>�T*xl@7<7cB��$��ü�`a"l

=GvGz{��3���#we���ü~�		��|=>�T*Z

l@7<�b<*/?J�3��w*¼l=�9;<8��%`lÇc

.bde,-7cB=����"��`Zúc.d�=H���"��3

ÈÉZú;<7cB

.�� ü���|#}���$�|$�`a"l7cBb���$�|$�

���|��
��3���#`����ü~e�9l8		��|=

>*xl@#7cB��$��ü�`a"l=G.��=�n���"��	

z{�b���"��*/?��%e)Ê*�Ë9;<.z{ef?

7cB¢£���"����������%�·\ü���|#}���$�|

$��+�� ]`^_l=þ¡;GB

.0
name újÌ#�ú:�name��új`fýl7cBZúl8ú:*¼c.c
s=��=K����"��`ûh*l7cB

.05xxx ��í�}��ì	�F`Zúl7cBxxx�*��D3�(��ì	�F�

z{�����D3�((��z{���((�D3�(��z{�����`ÍÎ,-7cB

.6 Zú;<8����ñ}�ð!ü
*¼l=|�D`R�l7cB

=>���"��d&��~��������%�,'���"��d

�~����ù¬YÏ*STl7cB=>��YÏ*f.Ð:��cs

=|�D*Ñ;<7cB¢£���"���������$�·\|�D`�$�I

�)*l8�ì�~%dl=a"c.� ]`^_l=þ¡;GB
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����� o~��¥'¦§/0

òù��n>��=>^.

�*v���]4�	^.

�bí�û¾	]4�	^.



��3�÷ûCa¿_	^.

�X�>���Y$a
��^.

O%`abG

L
v^.

%�
ø�Ê�*��Y

¨©ª o~���[��

���78�}~�vl�����dÆv;<.	 3���#

�'����'0��78����C����,Ò7.}~�	 		��|���#

��0G ����ñ}

`ab"*%^.

����]4�	^.

��"DE��Y^.

O`ab%�3

GL=���^.

%ò��

�?LZbí�û¾	^.

%PÒ��bí�û
�

��ó%òù��>nM!�;>���Y

$a
;¡"%^.

O�ÀÁ� ä~�()� ä~Gó�v���9���»4C%

�5�5��w�JK*v#�D�Y$a
;bí�û¾	]4�	^.

�÷ûCa¿_	

^.

%`ab�ÀÁ� ä~�?LZ^.

�×ü� ��%`ab%��ä�(

)� ä~Gó�v���9���»4C%��5�5��w�JK*v#�D�Y

Ô(%^.

�ò��

�3�bí�û
� ��G���

�å4��7� ¡

>���Y�

�å4�% ¡ä~��$���GL
v�"=��Y÷»{4�ö�

�	$���%ù��b
GX�DEv� ÒÓ"Í�� ¡*v#�D�Y3�ªê�

�ö{¿_¾Y%�rv% ���^.

�ò��

� �����%LMG=>*��Y

dspcl *.c

����� vq���w	�\���o~��¥'«¬/0'z� �.78­.7�­��® .7�

��vi��

$a
;^.

O�ÀÁ� ä~��÷ø$c�GL
v()>���Y$a
;k²

>�"�`ab� ¡*v� ����)%3�)%8��3��)%��÷ø$c�� ¡� !

�GL
v�^.

%�
ø�X�>���Y÷ø$c��^.

O%ÁG��ÞW

>�»4��=E !�;>���YX�� ^.

%�
øGrÌv���%M!Ò

Ó"+%� ¡*v#�D�Y

=/'filename 		��|=>��#�ð!ü
�z{

=/�filename 3���#�ð!ü
�z{

=/�filename ����ñ}�ð!ü
�z{

3�ªê�%�&'57���M���]4�	^.

��377	���Mbí�û¾�	]4�	^.



;< �����%LMG�)%3���)%8�÷ø$c��X�� !�GL
v�$a
G

^.

	�
ø�Â*#ÀÁD� !�;>���Y

dspcl –fc file.s –fa assy

)%3�)%8�)%��÷ø$c�>���

�å4�GL X��>����Y
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�"$6

����� vq���w	�\���¨©ª'«¬/0�¨©ª'¯°/'z�/0 �.�8��®
.����vi��

$a
GL ^.

O%`ab%ÀÁä~�?LZ^.

×ü�%`ab%��ä

��÷ø$c�GL
v()>���Yòù��n>�)'3�?LZ�)'��÷ø$c���

|q#%^.

O%FG=>*"�Eê"=���YD!I%÷ø$c�Gó�v+�

�

�å4�GL X�;²t>�Y`ab%$D��?��7�>u�>�YX�� `

ab%�
øGrÌv��%��EHÒÓ"÷ø$c�� ¡*v#�D�Y

= 'J�L new extension 		��|=>ð!ü
�z{

= �J�L new extension ����ñ}�ð!ü
�z{

�%4>��^.

�%��5


�;bí�û
DE�%��5����MOF%÷ûCa¿_	^.



;×üDE��Y

dspcl –ea .rrr –eo .o fit.rrr

`ab%o¾÷���5��?LZ÷ø$c��`ab%Á%�»4���=Ev+=E"#v

+H�����YÖ%4���%LMG=>� !�+>���Y

dspcl –earrr –eoo fit.rrr

����� ���ZPH'¦§/0

�^l
_>��$a
	ø
�����×ü*3÷ûCa¿_	^.

�bí�û

¾	^.

�?LZ��^.

�å{�_	�ö{¿_¾G�%*��Y!EI%

^.

��%�ö{¿_¾G�%� ������%÷ø$c��X�*��Y

–frdirectory ����ñ}�ð!ü
�L�5ñ}|`Zúl7cB����ñ

}�ð!ü
�L�5ñ}|`Zúc.*��Ó�/0*����%

�,�=/#���"��*�£=ÔÕL�5ñ}|��#b`STl7

cB

dspcl –fr d:\object

–fsdirectory 		��|�ð!ü
�L�5ñ}|`Zúl7cB		��|�

ð!ü
�L�5ñ}|`Zúc.*��Ó�/0*����%�,

=/����"��*�£=ÔÕL�5ñ}|��#b`STl7cB

dspcl –fs d:\assembly

–ftdirectory ùÕÖÍð!ü
�L�5ñ}|`Zúl7cB=/����"����

9+
�NON:`ûh*l7c��¢£���"�$������������·\ùÕ

ð!ü
�L�5ñ}|�Zú� ��9+
	]`^_l=þ¡;G	B

ùÕL�5ñ}|`Zúc.*��Ó�/0*����%�,�=/���

�"��*�£=ÔÕL�5ñ}|��#b`STl7cB

dspcl –ft c:\temp
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��%÷ø$c�� ¡� ��ò4�Gq� &�"��������*�a�¿%�J���

>���Y

.�7 �ì}�ü�¥:��B=*¼c.C-��ñ`û�l7cB;<���3�,

���Ó�×*�c/0*	�ØGÙÚ,B=;<8¥:`Y�u�ì}�ü�

,B=c.d�$~�*v?7cBb<���ì}�ü���~����C

eLð�
}�Ð:�ì4�"����/��'��`����0� �*���'#�`�����*NO

c.	�dÛv.�u,cB

int func( )                    /* old format */

int func(float a, char b)      /* new format */

.�- Gü���?#{¦@*¼c.C-��ñ`û�l7cBb���"��*

��Ó����I�²³ef?7cB

� ��Õ*���¢-�C
�Gü��`�¼Üc.��vlC
�Gü

��d?#{¦@.bde,-7cB

int *pi;

unsigned *pu;

pi = pu; /* Illegal unless -tp used */

� ¤Ý� eÛv.C�Gü��¹Þ`?#{¦@.bde,-7cB

char *p; 

const char *pc;

p = pc;   /* Illegal unless -tp used */

=�����"����Gü��`�ì}�ü�¥:*Ñcd-*�*µ¶,

cBb<�Ñ;<.Gü���Ce��°��ì}�ü�,B=;<=G.

�~����CdÛv.�u,cB
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.098 N:*$ü|	#e¢G=G.3�dÆvl7cB���ü~��Gü��

*/.ßSe�¦<.d-�Gü��ebX¢-N:*$ü|	#`¢£=

G.�Gü�}l=G.	dÆvl�5�#�Ö&]`Ö«l7cB

.09� 8à�`á"c.bd*¼l=��?@#ô³v�2
98����+�`â«l

7cB

.09� 1�
8����+�`ÖãØ*qÓ.8(*��%���R5��eR�c.

Ö&]`q«l7cBb�Ö&]*/?��ì�~%���0���	ñ"���*

ã;G°�
e�º.P³�ef?7cB=K�����"��`+�c.d�b

<u�°�
�t§*vþv?7ce���%���1�
8����cdexy

*v?7cB"#$%e+�c.�4|�ÙÚe�L����4|�#��

#�/?3�ì�~%��4|�#��#���e�#}e×Gz{*��

b<`>ä(l7cB

.09� .02�,q«l8Ö&]`�·÷h*l7cB=K7���"��`+�l="�k

|�ñ�LM��12`�9c.d���%���R5���Ö&]�åþ

eûh];<7ce�b<�Ö&]*/U=LM�¿�"�eVW`æ£.

�u,cB

.09% 5�#�+�12`|#}®�l7cB��%���R5��eJ�3�w`�

��ü
l8Y�=�#���		��|=>ð!ü
�*���}dl=��

$�}�$��
`çèl7cB=�#���"����5�#�céÖ&]�

8(*céc.�e¦Y�lG��%�lÇ*µ¶,cB

.09� ê·,�vþ���%�#��#`Ö&]l7cB

.09� D3�(�"|���M�`��l7cBb�#ü�-`+�lv£<ëvuvG

����?@#�Rì78�Ö&]`+�l8���ü
`�0�ì�~%

`�����/?X��D3�(�LMü#�M����,+�c.�¤`c.z{,

cB

!
1I�d�2;+�#$��#�í�}e���d-*���ü~eR�;<.

d����ü
;<8�ú���%�"�î�#e¥lþR�lvG���

��%dL���ï�e�D3�$����-���2;+���$8�78��D3������

-���2;+���58����¹º��8��ì�ñ*f.z{,cB|�D����

%�ð!ü
`+�l=�b�ð{e��lvG/0*�ì�~%dL�

��#��#`1úl=þ¡;GB



��������	�
��
������

�����	�
������

����� ���������������

��������	
���
�������������

��� �����������	
���
���������������
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������������ !"��������#�

��$%&��'()*���)+��,����

���name�	def�	 �����-* �name�
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�!��78��!��� set C_OPTION=option1 [;option2  . . .]
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	 setenv C_OPTION ”option1  [option2   . . .]”
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C_OPTION=”option1  [option2  . . .]”
export C_OPTION
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set C_OPTION=–qs –z
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dspcl *c                 ; compiles and links
dspcl –c *.c             ; only compiles
dspcl *.c –z lnk.cmd     ; compiles and links using a
                         ; command file
dspcl –c *.c –z lnk.cmd  ; only compiles (–c overrides –z)
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�!��78��!��� set TMP=pathname
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	 setenv TMP ”pathname”
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TMP=”pathname”
export TMP
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3�ªê�/�4=�<7�¡�4�	�ö�¿>9Á^.

¡G� �'C����MOF%�ö{

¿_¾�Ô�� ��G���%LMG=>*��Y

set TMP=c:\temp
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printf ( ”%s %s” , _ _TIME_ _ , _ _DATE_ _);

!%����%LM"nG(©DE��Y

printf (”%s %s” , ”Jan 14 1988”, ”13:58:17”);
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–i directory1 [–i directory2 ...]
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#include ”alt.h”
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�!��78��!��� dspcl –ic:\dsp\files source.c

M<�: dspcl –i/dsp/files source.c
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inline return-type function-name (parameter declarations) { function }
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static inline return-type function-name (parameter declarations) { function}
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/*************************************************************************/
/* STRING.H HEADER FILE */
/*************************************************************************/
typdef unsigned size_t

#if _INLINE
#define __INLINE static inline    /* Declaration when inlining         */
#else
#define __INLINE                  /*No declaration when not inlining   */
#endif

__INLINE  void *memcpy (void *_s1, const void *_s2, size_t _n);

#if _INLINE                       /* Declare the inlined function      */

static inline void *memcpy (void *to, const void *from, size_t n)
{
   register char *rto  = (char *) to;
   register char *rfrom= (char *) from;
   register size_t rn;

   for (rn = 0; rn < n; rn++) *rto++ =rfrom++;
   return (to);
}

#endif   /* _INLINE   */

#undef __INLINE

�0	 ��#� ���

/*************************************************************************/
/* MEMCPY.C   (rts2xx.lib) */
/*************************************************************************/
#undef _INLINE       /* Turn off so code will be generated */

#include <string.h>

void *memcpy (void *to, const void *from, size_t n)
{
   register char *rto  = (char *) to;
   register char *rfrom= (char *) from;
   register size_t rn;

   for (rn = 0; rn < n; rn++) *rto++ =rfrom++;
   return (to);
}
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;>>>>     main()
;>>>>        int i, j;
*******************************************
* FUNCTION DEF : _main
*******************************************
_main:
      SAR       AR0,*+
      SAR       AR1,*
      LARK      AR0,3
      LAR       AR0,*0+,AR2
;>>>>        i += j;
      LARK      AR2,1
      MAR       *0+
      LAC       *–
      ADD       *
      SACL      *+
;>>>>        j = i + 123;
      ADDK      123
      SACL      *,AR1
EPI0_1:
      SBRK      4
      LAR       AR0,*
      RET
      .end
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Pñ~# ”file.c”, line 42:[W029] extra text after preprocessor directive ignored

)ñ~# ”file.c”, line 66: [E055] illegal storage class for function ’f’

&ñ~# ”file.c”, line 71: [F0108] structure member ’a’ undefined

�ñ~# ”file.c”, line 99: [I011] block nesting too deep (max=20)

&�' >> Cannot open source file ’mystery.c’
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   int *pi; char *pc;

#if STDC
   pi = (int *) pc;
#else
   pi = pc;
#endif
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[err]
”err.c”, line3: [E104] operands of ’=’ point to different types
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[err]
”err.c”, line3: [E104] operands of ’=’ point to different types
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[err.c]
”err.c”, line5: [W038] undefined preprocessor symbol ’STDC’
”err.c”, line8: [E122] operands of ’=’ point to different types
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"��*��¹º²³`R�c.�¼Ül8���������"��ef?7

cB�"�������®��=������F���"���������"�
���

"���>/�¼Üc.²³`7d(83�,cB

dspac input file [output file] [options]



K��' ¡��/0

�"��

®��=�� ��F���"��d �������"��

��-8���vi� ��-����vi� ��

–dname [def] –dname [def] �ñì��name�`iXújl7cB

–e –pe )�ñ~#�$~�`��dl=FG7cB

–f –pf ¥:��ì}�ü��|#}�ð!ü
`�9

l7cB

–i dir –i dir @������ �lm�#`újl7cB

–k –pk 8E2��O�`�el7cB

–l (ãw�� 1) –pl ����ð!ü
`�9l7cB

–n –pn @��� �����`q«l7cB

–o –po XU±�#`R�l7cB

–q –q op��	��`�Tl7@A��mrvR�	B

–tf –tf �ì}�ü��-��ñST`��l7cB

–tp –tp Gü���?#{¦@ST`��l7cB

–uname –uname �ñì��name��új`fýl7cB

–v25 –v25 9+����3�(����+�`P³*l7cB

–v2xx –v2xx 9+����3�((����+�`P³*l7cB

–v50 –v50 9+����3�(����+�`P³*l7cB

–w –pw ����	��`q«l7cB

–x –x2 ���¥:�ü�~ü�'Ç`÷h*l7c

�=K���`ÈÉZú	B

–x0 –x0 ¥:�ü�~ü�'Ç`q«l7cB

–? –p? ��w����'Ç`÷h*l7cB

=7�38���¼>Sn*�)H&�� ¡*vF�|¾�_	^.

�
ü� ��G��F�

|¾�_	^.

%OF�òù��n>���]�%^.

O�*vX�>���Y!%

^.

O��]4�	^.

O�9Á^.

O%/><Eê�òù��n%D!G

<
v+H�����Y
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�"�$�
�����(!)

��,�� �('�x���èD«é/0

(��"D%Ð*P�_	$���>Ë'G·��]4�	ø
����ò��

� 

��ò��
�;��¾� �?3*�Q¨��!�²ts;<=��YP�_	��¾

%�½Â?�1¶� G���4�����ó%¼�*3���*vSn*��HYHP\%��

�^.

%F�|�n����]�%���^.

%��À¢�n���Y

�4�����ó%���*vSn� ����4��P�_	��¾� ¡*v�ù¿
�

��$�<
��%�ä�ð�GeÑ*��Y�4�����ó%���*vSn� ��!

EI%àt�KR>���YP\%���F�|���nM%>���¾;��"%�ù

¿
����>�Y��]�%��>��ù¿
��;"�%>���¾;��"%�$�

<
	�4û
��>�Y

��%4���4�� ���ó%���*vSn� ä~�ï*v���Y

�� )H���÷ø$c�>F�|���X�*v��4��Sn*��Y

dspcl –po file.c

)H=�)H$��3��)H��÷ø$c�� ¡� ����!%P\%��>X�*��Y

!%����F�|S�%@>^.

�%�&'5����×ü*��Yø¾ø
í��%Ý

ò���9���»4C%��5��wóø¾ø
í��%��ä~¸�JK*v#�D�Y

�� F�|S�%^.

>ò��
��.�èSn*v�ò��

�0N*��Y

dspcl file.pp

!%P0��>��y%D%÷ø$c�+ ¡>���Y

��,�� �������'��/0

���������������������ø
���%ò��

% ���TU>< PÒ��Sn� H

DMH��ÞWÎÏ>�Y��]4�	^.

%��À¢/�÷ø�öù
ú� ¡*3

9Á^.

%�|�ÎÏ>���Y÷ø�öù
úGL=�Sn���ÖA���ø
�

��%�
Ø�VÐ>���Y÷ø�öù
ú�9Á^.

���º��õ4ú;ÎÏ

� { 
GrÌv$E�PÒ�*��%9Á^.

�×ü*��Y!%PÒ�DE3

9Á^.

%Í���W%9Á^.

�ðÌ>�;�!%9Á^.

� ¡� 

��ò4�	Ca£{4�GL
v�L=�å%X�ò4��×ü>���Y
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�"��

÷ø�öù
ú��Ø� G���%LMG=>*��Y

��-�-� ��$��ü�`a"c.���%,cB

input file ��Fe�9c.ÖÍð!ü
b`Zúl7cB��$��ü�,��

}~� �̀.if�dl7cBSTð!ü
`ZúlvGz{���$��ü�
��Zúc./0*�(.�ì��}`�l7cB

output file ��$��ü�e�9c.ÖÍð!ü
b`Zúl7cB�Tð!ü


�ð!ü
b`ZúlvGz{���$��ü���STð!ü
b*

}~��.opt�`¢£83�`+�l7cB

options ��$��ü�*/.STð!ü
�U±� ``al7cB#��%

	ì����$��ü�,+�c.��"����������*+�c.��

"��d¹º,cB®��=6�����$��ü����"��������

"�
���"���>/�¼Üc.²³`�l=G7cBJ5H
,

R�;<.Ö&]�¢£|#}���"���������$�·\3����ü~�

��$��ü��+�� ]*h3;<=G7cB

®��=6� ��$��ü����"��d �������"��

��-�-���vi� ��-����vi� ��

–a –ma N:e$ü|	#`3Ibd`X�dl7cB

–b –mb 8à�`á"c.bd*¼l=��?@#ô³

v�2
98����+�`â«l7cB

–gregister –rregister �ì�M
�5�#�`uvl7cBN

–hn –oln ~ü�~|¥:;��l*IG=�X�i	`

`al7cB

–isize –oisize K"ü�~ü�'ÇFü��l-G©`1úl

7c��=K����#	B

–j –oe ¥:e�?@#¥:`;��;vG���?@

#¥:*/U=;��;<vG3�d�úl7

cB

–k –pk 8E2��O�`�el7cB

–nn –onn Ö&]12ð!ü
`�9l7c��=K����#	B

–o0 –o0 5H
���,�Ö&]B5�#�Ö&]

–o1 –o1 5H
���,�Ö&]�4�ì�D
Ö&]

N .2���"��`Zúc.d���%���R5����Zú;<85�#�e�ì�M
���

*uv;<=G.bd`6|l7cB¢£���"$���������6�·\�ì�M
�5�#�N:�

�9� ]`^_l=þ¡;GB

dspopt [input file [output file ]] [options]



K��' ¡��/0

�"���
�����(!)

®��=6� ��$��ü����"��d �������"�� ��-	

��-�-���vi� ��-����vi� ��

–o2�78��–o –o2 5H
�$�,�Ö&]�4��ì�M
Ö&]

–o3 –o3 5H
���,�Ö&]�4�ð!ü
Ö&]

–q –q op��	��`�Tl7@A��mrvR�	B

–s –s 3���#`xl@#7cB

–v25 –v25 9+����3�(����+�`P³*l7cB

–v2xx –v2xx 9+����3�((����+�`P³*l7cB

–v50 –v50 9+����3�(����+�`P³*l7cB

��,�� 
�Y��qç��['��/0

���������������������ø
���%ò��

% ������ø����ò4�	Ca£

{4���Ø� !�>�Yò4�	Ca£{4����4�;×ü*39Á^.

�

bí�û¾�	]4�	^.

G(©*��Y!%@>^.

�()*3=�bí�

û�%=>�*v ¡*3=>���Yò4�	Ca£{4���bí�û
�¾�¿%

/>�*D��GeÑ>� è=²t>èèã²t"ò4��×ü*��Y

ò4�	Ca£{4��¼�ø
����*v�Ø� ��G���%LMG=>*�

�Y

��-�2 ��%���R5��`a"c.���%,cB

input file ��%���R5��eSTdl=+�c.ÖÍð!ü
b`Zúl7

cB}~�`ZúlvGd���%���R5����ð!ü
�}~

�`�.if�dÆvl7cBSTð!ü
`ZúlvGz{���%���R
5����Zúc./0*�(.�ì��}`�l7cB

output file ��%���R5��e�9c.		��|=>ð!ü
�bX`Zú

l7cB�Tð!ü
�ð!ü
b`ZúlvGd���%���R

5����STð!ü
b*}~��.asm�`¢£83�`+�l7cB

dspcg [input file [output file [tempfile ] ] ] [options ]



K��' ¡��/0

�"��

tempfile ��%���R5��e�9l�+�c.ùÕð!ü
�bX`Zúl

7cBùÕð!ü
�ð!ü
b`ZúlvGd���%���R5�

���STð!ü
b*}~��.tmp�`¢£83�`+�l7cB��
%���R5����b�ð!ü
`+�Y*Åýl7cB

options ��%���R5��eSTð!ü
`U±c.� ``al7cB#

��%	ì����%���R5��,+�,-.J��"��*��

¹º²³`R�c.�¼Ül8�������"�
���"��ef?7cB

ñ��)����ò4�	Ca£{4�	÷ø$c��=7�8&�$a
	÷ø$c��?LZ$E

Gqr� àt�ï*v���Y

®��=%� ��%���R5�����"��d �������"��

��-�2��vi� ��-����vi� ��

–a –ma N:e$ü|	#`3Ibd`X�dl7cB

–b –mb 8à�`á"c.bd*¼l=��?@#ô³

v�2
98����+�`â«l7cB

–gregister –rregister �ì�M
�5�#�`uvl7cBN

–l –ml 1�
8���`
uc8(�Ö&]`q«l7

cB

–n –mn "�k|�ñ�LM��*/U=q«;<8Ö

&]`�·÷h*l7cB

–o –g 3���#�5H
�LM��`÷h*l7cB

–q –q op��	��`�Tl7@A��mrvR�	B

–r –mr 5�#�+�12`|#}®�l7cB

–s –ms ê·,�vþ�#��#`Ö&]l7cB

–v25 –v25 9+����3�(����+�`P³*l7cB

–v2xx –v2xx 9+����3�((����+�`P³*l7cB

–v50 –v50 9+����3�(����+�`P³*l7cB

–x –mx D3�(�"|���M�`��l7cB

–z STð!ü
`9�l7cBQ

N .2���"��`Zúc.d���%���R5����Zú;<85�#�e�ì�M
���

*uv;<=G.bd`6|l7cB¢£���"$���������6�·\�ì�M
�5�#�N:�

�9� ]`^_l=þ¡;GB
‡ .6���"��`Zúc.d���%���R5����STð!ü
����F*/U=�9;<8

ÖÍð!ü
	�`9�l7cB=>���"��`ZúlvGz{�ÖÍð!ü
�Åý;<7cB
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�"���
�����(!)

��,�� ��[�HxP�����H��'��/0

���������������������ø
���%ò��

% �,����ø�Sn� HDMH

��ÞWÎÏ>�Yø
���%ò��

;0�
3I�
��4¾�_	õ4�ö¾

�ö�����b
�	ø
����*vSn>���Y
��4¾�_	õ4�ö¾

�ö�òù��nHISn� ��%�����%�?=>�Y

��
�� ü���|#}���$�|$�`a"c.���%,cB

asmfile ���ü~�u�		��|=>�T,cB

outfile xl@#Y��Tð!ü
b`Zúl7cB�Tð!ü
�ð!ü
b

`ZúlvGz{�ü���|#}���$�|$���		��|=

>ð!ü
b*}~��.cl�`¢£83�`+�l7cB

options Ùg�/0*��$�|$��"�``al7cB

.0� �~�ñdôyv������}eSU=G.�d�Rf.G�S�¡£

eSU=G.�	�`Åýl7cB

.04 Æ�ldÅ�12`Åýl7cB

.0% "�k|�ñ�LM������`Åýl7cB


��4¾�_	õ4�ö¾�ö��ò4�	Ca£{4�;×ü*3�5&�4'�I8GH�

 ¡*v�bí�û¾�	ò4�����]4��[\����Y!%3T���]4��Ò*

º»����ø
����ò��

� ��G�)H��=7�8&�÷ø$c�� ¡*v$�<

¾�¿	�����X�� ��;<=��Y@>^.

YG����I8GH;S�

><Eê�)H
�
��4¾�_	÷ø$c�� ¡*v�Ò*º�/%^.

HIë�

*v#�D�Y

��%4��%$48���458�%ò��

�Ò*º�ä~�ï*v���Yò��

%��

���%LMG=>*��Y

dspcl –gk –mn function

!%4>��ò��

�nM��+G�$�<¾�¿	����I8GH�
ü*�b

í�û¾�	^.

�eÑ*��YÒ*º�^.

�×ü� G���%LMG=>

*��Y

clist –r function

!%4>��Ò*º�^.

�×ü*�$�<¾�¿	����I8GH�ë�*�

�Y!%4HIWIE @>� �%$48���458&��"=��Y

clist  asmfile [outfile ] [options ]
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[ S�ò4���Ó*��Y

[ ����¬_�*��Y

[ 
��
�[(�*v)�DE3[(ÀZ@*��"*��Y

� .��
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[ �
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"~=��Ó*��Y

[ 
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��Í�G(©*��Y
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��~ü�~|¥:d¹ºbX�¥:`B=l=G.z{ =���
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int a[10], b[10];
scale(int k)
{
    int i;
    for (i = 0; i < 10; ++i)
      a[i] = b[i] * k;
    . . .

������������������ �
����'��

_scale:
   . . .
   LRLK   AR6,_a           ; AR6 = &a[0]
   LRLK   AR5,_b           ; AR5 = &b[0]
   LACK   9
   SAMM   BRCR             ; BRCR = 9
   LARK   AR2,–3+LF1       ; AR2 = &k
   MAR    *0+,AR5
   RPTB   L4–1             ; repeat block 10 times
   LT     *+,AR2           ; t = *AR5++
   MPY    * ,AR6           ; p = t * *AR2
   SPL    *+,AR5           ; *AR6++ = p
L4:
   . . .
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main()
{
    int i0, i1;

    while (input(&i0) && input(&i1))
      process(i0, i1);
}

������������������ �
����'��

_main:
      SAR    AR0,*+           ; function prolog
      POPD   *+               ; save AR0 and return address
      SAR    AR1,*            ; begin to set up local frame
      BD     L2               ; begin branch to loop control
      LARK   AR0,3            ; finish setting up local frame
      LAR    AR0,*0+

***   B      L2 OCCURS        ; branch to loop control
L1:                           ; loop body
      LARK   AR2,2            ; AR2 = &i1
      MAR    *0+
      LAC    *–,AR1           ; ACC = *AR2, AR2 = &i0
      SACL   *+,AR2           ; stack ACC
      CALLD  _process         ; begin call
      LAC    * ,AR1           ; ACC = *AR2
      SACL   *+               ; stack ACC
***   CALL   _process OCCURS  ; call occurs
      SBRK   2                ; pop stack
L2:                           ; loop control
      MAR    * ,AR5           ; AR5 = &i0
      LARK   AR5,1
      CALLD  _input           ; begin call
      MAR    *0+,AR1
      SAR    AR5,*+           ; stack AR5
***   CALL   _input OCCURS    ; call occurs
      MAR    *–               ; clear stack
      BZ     EPI0_1           ; quit if _input returns 0
      MAR    * ,AR4           ; AR4 = &i1
      LARK   AR4,2
      CALLD  _input           ; begin call
      MAR    *0+,AR1
      SAR    AR4,*+           ; stack AR4
***   CALL   _input OCCURS    ; call occurs
      MAR    *–,AR2           ; clear stack
      BNZ    L1               ; continue if _input returns !0
EPI0_1:
      MAR    * ,AR1           ; function epilog
      SBRK   4                ; clear local frame
      PSHD   *–               ; push return address on hardware stack
      RETD                    ; begin return
      LAR    AR0,*            ; restore AR0
      NOP                     ; necessary, no PSHD in delay slot
***   RET OCCURS              ; return occurs
      . . .
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   simp(int j)                                                        
   {                                                                  
        int a = 3;                                                    
        int b = (j*a) + (j*2);                                        
        int c = (j < a);                                              
        int d = (j >> 3) + (j < b);                                   
                                                                      
        call(a,b,c,d);                                                
        ...                                                           
   }

������������������ �
����'��

_simp:                                                            
   . . .

*****************************************************             
* b = j * 5;                                                      
*****************************************************             
     LARK   AR2,–3+LF1       ; AR2 = &j                           
     MAR    *0+                                                   
     LT     *                ; t = *AR2                           
     MPYK   5                ; p = t * 5                          
     ADRK   4–LF1            ; AR2 = &b                           
     SPL    *                ; *AR2 = p                           
*****************************************************             
* call(3, b, j < 3, (j >> 3) + (j < b));                          
*****************************************************             
     LT     *                ; t = *AR2 (b)                       
     SBRK   4–LF1            ; AR2 = &j                           
     LACT   * ,AR1           ; ACC = j < b                        
     SACL   * ,AR2           ; save off ACC on TOS (top of stack) 
     SSXM                    ; need sign extension for right shift
     LAC    * ,12,AR1        ; high ACC = j >> 3                  
     ADD    * ,15            ; add TOS to high ACC                
     SACH   *+,1,AR2         ; stack high ACC                     
     LAC    * ,3,AR1         ; ACC = j < 3                        
     SACL   *+,AR2           ; stack ACC                          
     ADRK   4–LF1            ; AR2 = &b                           
     LAC    * ,AR1           ; ACC = b                            
     SACL   *+               ; stack ACC                          
     CALLD  _call            ; call begins                        
     LACK   3                ; ACC = 3                            
     SACL   *+               ; stack ACC                          
***  CALL   _call OCCURS     ; call occurs

     . . .
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     fsm()                                                            
     {                                                                
       enum { ALPHA, BETA, GAMMA, OMEGA } state = ALPHA;              
       int *input;

       while (state != OMEGA)                                         
         switch (state)                                               
         {                                                            
           case ALPHA: state = ( *input++ == 0 ) ?  BETA:  GAMMA; break;
           case BETA : state = ( *input++ == 0 ) ?  GAMMA: ALPHA; break;
           case GAMMA: state = ( *input++ == 0 ) ?  GAMMA: OMEGA; break;
         }                                                            
     }

������������������ �
����'��

_fsm:                                                             
      . . .                                                       
*                                                                 
* AR5 assigned to variable ’input’                                
*                                                                 
      LAC    *+      ; initial state == ALPHA                     
      BNZ    L5      ; if (input != 0) go to state GAMMA          
L2:                                                               
      LAC    *+      ; state == BETA                              
      BZ     L4      ; if (input == 0) go to state GAMMA          
      LAC    *+      ; state == ALPHA                             
      BZ     L2      ; if (input == 0) go to state BETA           
      B      L5      ; else            go to state GAMMA          
L4:                                                               
      LAC    *+      ; state == GAMMA                             
      BNZ    EPI0_1  ; if (input != 0) go to state OMEGA          
L5:                                                               
      LARP   AR5                                                  
L6:                                                               
      LAC    *+      ; state = GAMMA                              
      BZ     L6      ; if (input == 0) go to state GAMMA          
EPI0_1:              ; state == OMEGA                             
      . . .
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#include <string.h>                                           
struct s { int a,b,c[10]; };                                  
struct t { int x,y,z[10]; };                                  
                                                              
proc_str(struct s *ps, struct t *pt)                          
{                                                             
   . . .                                                      
    memcpy(ps,pt,sizeof(*ps));                                
   . . .                                                      
}                                                             
_proc_str:                                                    
   . . .

������������������ �
����'��

                                                              
*                                                             
* AR5 assigned to variable ’memcpy_1_rfrom’                   
* AR6 assigned to variable ’memcpy_1_rto’                     
* BRCR       assigned to temp var ’L$1’                       
*                                                             
     . . .                                                    
                                                              
     LARK   AR2,–3+LF1 ; AR2 = &ps                            
     MAR    *0+                                               
     LAR    AR6,*–     ; AR6 = ps, AR2 = &pt                  
     LAR    AR5,* ,AR5 ; AR5 = pt                             
     LACK   11                                                
     SAMM   BRCR       ; repeat 12 times                      
     RPTB   L4–1                                              
     LAC    *+,AR6     ; *ps++ = *pt++                        
     SACL   *+,AR5                                            
     NOP               ; must have 3 words in repeat block    
L4:                                                           
     . . .
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dsplnk |�D`a"c.���%,cB

–c | –cr 3�NO,újl=G.�É67`+�c.bd`�|�D*�Ó

.��"��,cB�����H�`+�c.z{��=��78��=�#�`

xY+�lv£<ëv?7@AB=����"��`Zúc.d�

R�Õ*N:�K"<Ì]`�G7cB=�#���"��`Zúc

.d�ì�%Õ*N:�K"<Ì]`�G7cB

filenames ����ñ}�ð!ü
�|�D����%�ð!ü
�78�

	�Dü��~ü�~|�bX`Zúl7cBcs=�STð!

ü
�Lð�
}}~���.obj�,cBb<Ù��}~�`+�
c.z{����r*Zúlv£<ëv?7@AB|�D��S

Tð!ü
e����ñ},f.��f.G�|�D����%

eö7<8�;�3���ð!ü
,f.�`�É,-7cB=����

"��`+�l=�Tð!ü
b`Zúl8z{`ý-�Lð�


}��Tð!ü
b��a.out�*v?7cB

options |�D*/.����ñ}�ð!ü
�U±� *VW`��c

��"��,cBb���"�������%�78�|�D�

���%�ð!ü
��
�z�*Zú,-7c����"��*

IG=������·`^_l=þ¡;G	B

–o name.out =����"�����Tð!ü
�bX`Zúl7cB

–l libraryname ���ãw���1	���3�~��ü%FG�}¥:�>/� "ã:i

�0¥:`öA¡&�v	�Dü��~ü�~|`|Él7c

�=����"����&�ð!ü
e	�Dü��~ü�~|,f

.bd`|�D*�Ó7c	B3���%`|�ñl=G.z{��

~��ü%FG�}�~ü�~|`+�lv£<ëv?7@AB

���ü~*!¢;<=G.~ü�~|`+�l=3�78�)

K�~��ü%FG�}�~ü�~|`�9l=+�l=38G

7@AB|�D����%�ð!ü
�,~��ü%FG�}�

~ü�~|`Zúc.z{�b��~����ôy,cB

lnk.cmd |�D���"���ð!ü
b������78����%`

ö#7cB

®��=$� ~��ü%FG�}�~ü�~|

��G�H¥ ��G�H'Úæ

rts25.lib 9+����3�(�~��ü%FG�}

rts2xx.lib 9+����3�((�~��ü%FG�}

rts50.lib 9+����3�(�~��ü%FG�}

dsplnk {–c|–cr} filenames [-options] [–o name.out ] –l libraryname [lnk.cmd ]
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dsplnk –c prog1 prog2 prog3 –o prog.out –l rts25.lib
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/**************************************************/
/        Linker command file link.cmd
/**************************************************/

–c                /* ROM autoinitialization model */
–m example.map    /* Create a map file            */
–o example.out    /* Output file name             */

main.obj          /* First C module               */
sub.obj           /* Second C module              */
asm.obj           /* Assembly language module     */
–l rts25.lib      /* Runtime–support library      */
–l matrix.lib     /* Object library               */

MEMORY
{
   PAGE 0 : PROG: origin = 30h,    length = 0EFD0h
   PAGE 1 : DATA: origin = 800h    length – 0E800h
}
SECTIONS
{
    .text   > PROG  PAGE 0
    .cinit  > PROG  PAGE 0
    .switch > PROG  PAGE 0
    .bss    > DATA  PAGE 1
    .const  > DATA  PAGE 1
    .sysmem > DATA  PAGE 1
    .stack  > DATA  PAGE 1
}
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#pragma CODE_SECTION (symbol, ”section name”);

#pragma CODE_SECTION(fn, ”my_sect”)

int fn(int x)
{
   return c;
}

   .file   ”CODEN.c”
   .sect   ”my_sect”
   .global _fn
   .sym    _fn,_fn,36,2,0
   .func   3
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#pragma DATA_SECTION (symbol, “section name”);

#pragma DATA_SECTION(bufferB, ”my_sect”)
char bufferA[512];
char bufferB[512];

            .global _bufferA
            .bss     _bufferA,512,4
            .global _bufferB
_bufferB:   .usect  ”my_sect”,512,4

#pragma FUNC_EXT_CALLED (func);
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SECTIONS
   {
      ...
      .bss: {} = 0x00;
      ...
   }
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const int zero; /* may not be initialized to zero */
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const int zero = 0; /* guaranteed to be zero */
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      .sect    .const
_zero
      .word    0
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ioport type porthex_num

ioport G�}N:,f.bd`�c,�«�%,cB

type ��'#����#������78���vlN:,v£<ëv?7@AB

port hex_num G�}¬�`^_l7cBhex_num���$6�o:,cB
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ioport unsigned port10; /* variable to access I/O port 10h */

int func ()
{
    ...

    port10 = a;         /* write a to port 10h             */
    ...

    b = port10;         /* read port 10h into b            */
    ...
}

f4_((% ¡��~=G½�DEv����Yy%((%LMG��>f4_((�

 ¡>���Y3�ªê��%�?=>�Y

call(port10);    /* read port 10h and pass to call          */

a = port10 + b;  /* read port 10h, add b, assign to a       */

port10 += a;     /* read port 10h, add a, write to port 10h */
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unsigned short u;
int i;
if (u < i) ... /* SIGNED comparison, unless –pk used */
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int *p;
char *q = p; /* error without –pk, warning with –pk */
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a; /* illegal unless –pk used */
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int a;
int a; /* illegal if –pk used, OK if not */
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extern int a;
static int a; /* illegal unless –pk used */
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char c = ’\q’; /* same as ’q’ if –pk, error if not */
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struct s
{
   short f : 2; /* illegal unless –pk used */
};
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enum { a, b, c, }; /* illegal unless –pk used */
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#endif NAME /* illegal unless –pk used */
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MEMORY
{
   PAGE 0 : PROG : ...
   PAGE 1 : DATA : ...
}

SECTIONS
{
   ...
   .const  : load = PROG PAGE 1, run = DATA PAGE 1
              {
                 /* GET RUN ADDRESS   */
                  __const_run = .;
                 /* MARK LOAD ADDRESS */
                  *(.c_mark)
                 /* ALLOCATE .const   */
                  *(.const) 
                 /* COMPUTE LENGTH    */
                  __const_length = .– __const_run;
               }
   ...
}

¾�å	òù��	^.

>��»4C���%��¾��%OF��(*DA�>��3»4

C���%��¾��%OF��.����>~¡>���Yòù��	^.

%f=%JK>

��Ö2�ðÌOF� ¡*"�Eê"=���Y�D���F�D(X�����G()*3��

Gu�G" �O���537C�Y%ò4���!EI%OF�!%LMG ¡� ¾�å	òù

��	^.

GL
v�"=��YOF�()� ����ðAG�O���537C���/

*�OF�()*"�Eê"=���Y

����� �ÞÉµHùú>)

Øê��¾p=�v�����	%cd"JKG�<=���;�������������������

ò��
�G�[%���
��f4_	�
û�¾G��Sn�G((G��¾�Ø

êGp=�v !�;>� �#óH%[(��C3&&�8�83&&�8�
'3&&�8�"D��;´�Ev

���Y

��¾��57	7C'C�í¿$c�>��DE3�
4�
	ø4
��¬4ø��HIp=�v

IE��Y57	7C'C�í¿$c�%�
Ø��)
'3��size�÷ø$c��¾�å	òù��
� ¡*vÔ�>���Y¾�å���
4�
	$�<
�FHF�X��0�F��W0�+×ü

*�!%$�<
G�4��¾>ñ*3¬4ø	�
Ø�p=�v��Y�^l
_%

�
Ø����,����4�>�Y)
'3��÷ø$c�%Ýò��,9��»4C%�,5,�wó¾�

å	÷ø$c�¸�JK*v#�D�Y



ÉµH�µ��

6"%��[�\ �]A^�_`

ØêGp=�vIE ÷ûCa¿_��_`êG�b�{�X�DE�����'Gf
�

�� ¡*vb¿í�DE���Y�3���¾	ø4
��%í¿$c���57	7C'C�

G=
v���Y*3;
v�Øê��¾	ø4
%�
Ø��½� +%��$��

�Y% ¡²t��¾%¨��>�Y5O77�í¿$c�Y%�Á�w�� G���
4

�
�3�¸ê"è����� %>"#�¬4øHI·�"è��p=�v��Y3

�ªê�

struct big table[100];
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char s[] = ”abc”;
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const char *a = ”abc”
a[1] = ’x’;         /* Incorrect! */
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; presume ARP = AR1 (SP)
POPD *+ ; pop return address, push on software stack
SAR AR0,*+ ; push AR0 (FP)
SAR AR1,* ; *SP = SP
LARK AR0,SIZE ; FP  = size of frame
LAR AR0,*0+ ; FP  = SP, SP += size ==> allocate frame
SAR AR6,*+ ; push AR6
SAR AR7,*+ ; push AR7

... ; code for the function

MAR *,AR1 ; set ARP = SP
MAR *– ; point to saved AR7
LAR AR7,*– ; pop AR7
LAR AR6,*– ; pop AR6
SBRK SIZE+1 ; deallocate frame, point to saved FP
LAR AR0,*– ; pop FP
PSHD * ; push return address on hardware stack
RET ; return
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PSHD *–   ; push return address on hardware stack
RETD   ; return delayed
LAR AR0,*   ; restore FP
NOP   ; fill delay slots of RETD
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extern int asmfunc(); /* declare external asm function  */      
int gvar;            /* define global variable         */      

main()
{
   int i;

   i = asmfunc(i);   /* call function normally         */      
}

_asmfunc:
   POPD      *+       ; Move return address to C stack
   SAR  AR0, *+       ; Save FP
   SAR  AR1, *        ; Save SP
   LARK AR0, 1        ; Size of frame
   LAR  AR0, *0+, AR2 ; Set up FP and SP
   
   LDPK _gvar         ; Point to gvar
   SSXM               ; Set sign extension
   LAC  _gvar         ; Load gvar
   LARK AR2, –3       ; Offset of argument
   MAR  *0+           ; Point to argument
   ADD  *, AR0        ; Add arg to gvar
   SACL _gvar         ; Save in gvar

   LARP AR1           ; Pop off frame
   SBRK 2
   LAR  AR0, *        ; Restore frame pointer
   PSHD *             ; Move return addr to C2x stack
   RET
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asm(”**** this is an assembly language comment”);
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extern int var; /* External variable */
var = 1; /* Use the variable */

* Note the use of underscores in the following lines

.bss _var,1 ; Define the variable

.global _var ; Declare it as external
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extern float sine[]; /* This is the object         */
f = sine[4]; /* Access sine as normal array*/

.global _sine ; Declare variable as external

.sect ”sine_tab” ; Make a separate section
_sine: ; The table starts here

.float 0.0

.float 0.015987

.float 0.022145
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int  tm_sec;     /* seconds after the minute (0–59)   */
int  tm_min;     /* minutes after the hour (0–59)     */
int  tm_hour;    /* hours after midnight (0–23)       */
int  tm_mday;    /* day of the month (1–31)           */
int  tm_mon;     /* months since January (0–11)       */
int  tm_year;    /* years since 1900 (0–99)           */
int  tm_wday;    /* days since Saturday (0–6)         */
int  tm_yday;    /* days since January 1 (0–365)      */
int  tm_isdst;   /* Daylight Saving Time flag         */

tm_isdst�����%���ó%³%��EHG� !�;>���Y

[ Õ�Á;u�>< ����Â%³

[ Õ�Á;u�>"�����o
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�'	 $~����	����ñì �'�� #���	

�Zw «� m��

void assert(int expr); H���	��`�ì�~%*³Sl7cB %"��

�0	 w���ÉdNO¥: ���.� ��	

Ba «� m��

int isalnum(int c); ;�3�����:��w0����`$#}l7cB %"��

int isalpha(int c); ;�3�������w0����`$#}l7cB %"��

int isascii(int c); ;�3���w��w0����`$#}l7cB %"��

int iscntrl(int c); `aw��w0����`$#}l7cB %"��

int isdigit(int c); :��w0����`$#}l7cB %"��

int isgraph(int c); #��#Ù��I�w��w0����`$#}l7cB %"��

int islower(int c); ;�3�����ãw��w0����`$#}l7cB %"��

int isprint(int c); IJP³v�;�3���w���#��#`ö¦	��w0����`$#

}l7cB

%"��

int ispunct(int c); ;�3����K®iw��w0����`$#}l7cB %"��

int isspace(int c); ;�3����#��#�����LM78�NÁ	����O����

78�O�w��w0����`$#}l7cB

%"��

int isupper(int c); ;�3�����)w��w0����`$#}l7cB %"��

int isxdigit(int c); $6�o:��w0����`$#}l7cB %"��

char toascii(int c); ��`÷hv�;�3���©*�#ñl7cB %"��

char tolower(int char c); ��e)w��z{��ãw�*NOl7cB %"�5

char toupper(int char c); ��eãw��z{��)w�*NOl7cB %"�5

g# =(��"��e+�;<=G.z{���.� ����¥:�ü�~ü�'Ç;<7cB

��	 ��!G�}��ñì �����#����	

�Zw «� m��

int inport(int port, int *ret); Gü���ret�`Pl=�Zú;<8G�}�u©`�l7
cB

%"��

void outport(int port, int value); Zú;<8G�}*©`ñ-@#7cB�?©�f?7@

AB

%"��
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double acos(double x); K(��	�ñ��Fü�`�l7cB %"�$

double asin(double x); K(��	�ñ�Fü�`�l7cB %"�$

double atan(double x); K(��	�ñ������}`�l7cB %"��

double atan2(double y, double x); K.�(��	�ñ������}`�l7cB %"��

double ceil(double x); K(�Ù��Öã�?:`�l7cB=(�e+�;<=

G.z{��ü�~ü�'Çl7cB

%"�6

double cos(double x); K(���Fü�`�l7cB %"�%

double cosh(double x); K(��ëü�k|�ñ��Fü�`�l7cB %"��

double exp(double x); K (�`�l7cB %"��

double fabs(double x); K(��Q¼©`�l7cB %"��

double floor(double x); K(�Ùg�Ö)�?:`�l7cB=(�e+�;<=

G.z{��ü�~ü�'Çl7cB

%"�$

double fmod(double x, double y); K(�.��¥´v "ã:i:�QR`�l7cB %"�$

double frexp(double value, int *exp); K�����V/V��$�,f?��I©e�/�×�� (� �*�lþ
v./0*�/�d� (��`�l7cB

%"��

double ldexp(double x, int exp); K(�×�� (��`�l7cB %"��

double log(double x); K(��KS¼:`�l7cB %"�6

double log10(double x); K(��@e�$���¼:`�l7cB %"�6

double modf(double value, double *ip); ©`���¢-?:d��¢-ã:*ï£7cB %"�$

double pow(double x, double y); K(.�`�l7cB %"�$

double sin(double x); K(��Fü�`�l7cB %"��

double sinh(double x); K(��ëü�k|�ñ�Fü�`�l7cB %"��

double sqrt(double x); K(��F,vGM�T`�l7cB %"�6

double tan(double x); K(�������}`�l7cB %"�6

double tanh(double x); K(��ëü�k|�ñ������}`�l7cB %"�%
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Ba"ð2�Zw «� m��

int setjmp(jmp_buf env); ���7G���e+�c.8(*�;��lNO`9

Hl7cBb<��ñì,cB

%"��

void longjmp(jmp_buf env, int _val); G��F0�/�Ð:`+�l=�ÙX*9H;<8N

O`�
l7cB

%"��

�/	 PNÐ:�ñì ����'#7��	

�Zw «� m��

type va_arg(va_list, type); PNÐ:|#}��C��.� ��Ó�Ð:*	ñ

	#l7cB

%"�5

void va_end(va_list); -'F'#7�`+�l8Y,�;��l�D��%

`|	�}l7cB

%"�5

void va_start(va_list, parmN); PNÐ:|#}����$���~�%`Zc/

0*�'��`<Ì]l7cB

%"�5

�7	 U�¥: ������0��	�

Ba «� m��

void abort(void); �ì�~%`Û°ÃÄ;@7cB %"��

int abs(int i); ©�Q¼©`�l7cB=(��e+�;<.z

{`ýG=�ü�~ü�'Çl7cB

%"��

int atexit(void (*fun)(void)); �ì�~%ÃÄÕ*Ð:`Zú@Y*;��

;<.�/���eZc¥:`çèl7cB

%"��

double atof(const char *st); w��` "ã:i©*NOl7cB=(�e+

�;<=G.z{��ü�~ü�'Çl7

cB

%"��

int atoi(register const char *st); w��`?:*NOl7cB %"��

long atol(register const char *st); w��`V±?:©*NOl7cB=(�e+�

;<=G.z{��ü�~ü�'Çl7cB

%"��

void *bsearch(register const void *key, 
register const void *base,
size_t nmemb, size_t size, 
int (*compar)(const void *,const void *));

�� �0�������ñ}�à��u�H .

eZc����ñ}`lml7cB

%"��

void *calloc(size_t num, size_t size); ��> �Mü}�d*�����������ñ}�

�4|��?Õ=dñ|	`�G7cB

%"�6

div_t div(register int numer, register int denom); ��� #�`�� ����,ý�l�WdQR`�9l

7cB

%"�5

void exit(int status); �ì�~%`¥°ÃÄ;@7cB %"��

void free(void *packet); �'������'�����78��# '�����*/U=�?

Õ=u<8�4|ÀÍ`fXl7cB

%"�$
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Ba m��«�

long labs(long i); ���Q¼©`�l7cB=(��e+�;<=G.

z{`ýG=�ü�~ü�'Çl7cB

%"��

ldiv_t ldiv(register long numer, 
register long denom);

��� #�`�� ����,ý�l7cB %"�5

int ltoa(long val, char *buffer); -'��`�ý�w��*NOl7cB %"�6

void *malloc(size_t size); ��> �Mü}�����ñ}*�4|`�?Õ

=7cB

%"�%

void minit(void); �'������'�����78��# '�����*/U=ÙX

*�?Õ=u<8�4|cs=`|	�}l

7cB

%"�5

void qsort(void *base, size_t nmemb,
size_t size, int (*compar) ());

�� �0�����M�à�`��}l7cB

0'� �����};<=GvGà��Ö<��

�M`Zl���> ��J��M�Fü�`Zú

l7cB

%"��

int rand(void); ��¹�2;<�F+;:��ûò�?:���~��%

�`�l7cB

%"��

void *realloc(void *packet, size_t size); �?Õ=u<8�4|�#��#�Fü�`

N�l7cB

%"��

void srand(unsigned int seed); ):��
�-�`|	�}l7cB %"��

double strtod(const char *st, char **endptr); w��` "ã:i©*NOl7cB %"��

long strtol(const char *st, char **endptr, int base); w��`V±?:*NOl7cB %"��

unsigned long strtoul(const char *st, 
char **endptr, int base);

w��`��vlV±?:*NOl7cB %"��

��	 w��¥: ���#��7��	�

Ba «� m��

void *memchr(const void *cs, int c, size_t n); ����¸´������w��Ö,����Ö<��

ì`l�l7cB=(�e+�;<=G.z{

��ü�~ü�'Çl7cB

%"�%

int memcmp(const void *cs, const void *ct,
size_t n);

����¸´������w�`����dYZl7cB

=(�e+�;<=G.z{��ü�~ü�'Ç

l7cB

%"��

void *memcpy(void *s1, const void *s2, 
register size_t n);

����w�`�����u��$�*���l7cB %"��

void *memmove(void *s1, const void *s2, 
size_t n);

����w�`�����u��$�*á"l7cB %"��

void *memset(void *mem, register int ch, 
register size_t length);

� ���¸´��� �7�����w�*�����©`�

��l7cB=(�e+�;<=G.z{��ü

�~ü�'Çl7cB

%"�5

char *strcat(char *string1, const char *string2); ��#��7��`���#��7$��[\*¢dl7cB %"�6

char *strchr(const char *string, int c); ���Ö,w����K�Ö<��ì`l�l7cB

=(�e+�;<=G.z{��ü�~ü�'Ç

l7cB

%"�%
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��	 w��¥: ���#��7��	��-	

Ba m��«�

int strcmp(register const char *string1, 
register const char *s2);

w��`YZl�Ó�©�w<�`�l7

cB��#��7$�e���#��7��/?ã;Gz{��K��

��#��7$�e���#��7��d�lGz{������#��7$

e���#��7��/?)-Gz{��WK��,cB=K(�e

+�;<=G.z{��ü�~ü�'Çl7

cB

%"�%

int strcoll(const char *string1, 
const char *string2);

w��`YZl�Ó�©�w<�`�l7

cB��#��7$�e���#��7��/?ã;Gz{�

X����#��7$�e���#��7��d�lGz{����

��#��7$�e���#��7��/?)-Gz{��W��,cB

%"�%

char *strcpy(register char *dest, 
register const char *src);

w����#��`�� ���*���l7cB=(�e+

�;<=G.z{��ü�~ü�'Çl7

cB

%"��

size_t strcspn(register const char *string,
const char *chs);

§�e������*vGw��u89;<.

��#��7��¸´�ï�±;`�l7cB

%"��

char *strerror(int errno);  ##����$~�¬�`$~����	��w�

�*���l7cB

%"�5

size_t strlen(const char *string); w���±;`�l7cB %"��

char *strncat(char *dest, const char *src, 
register size_t n);

ÖÚ�����w�`��#���u�� ���*¢dl7

cB

%"��

int strncmp(const char *string1,
const char *string2, size_t n);

��I�w���ÖÚ�����w�`YZl7cB

=(�e+�;<=G.z{��ü�~ü�'Ç

l7cB

%"�$

char *strncpy(register char *dest, 
register const char *src, register size_t n);

ÖÚ,�����w�`��#���u�� ���*���l

7cB=(�e+�;<=G.z{��ü�~ü

�'Çl7cB

%"��

char *strpbrk(const char *string, 
const char *chs);

��#��7��Ö,������GY<��w��Ö<�

�ì`l�l7cB

%"��

char *strrchr(const char *string, int c); ��#��7��Ö,w�����ÖY��ì`l�l7

cB=(�e+�;<=G.z{��ü�~ü�

'Çl7cB

%"��

size_t strspn(register const char *string,
const char *chs);

�����w�¡£,89;<8���#��7��¸´�ï

�±;`�l7cB

%"��

char *strstr(register const char *string1,
const char *string2);

��#��7$�`lml=���#��7���Ö<��ì`l

�l7cB

%"��

char *strtok(char *str1, const char *str2); ��#$�`���#���w�,Â�u<.ù��}�ñ

�*ï�l7cB

%"�6
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char *asctime(const struct tm *timeptr); ÕÍ`w��*NOl7cB %"�$

clock_t clock(void); +�;<8�ì	�FÕÍ`�úl7cB %"�%

char *ctime(const time_t *timer); D5��Õ`��Õ*NOl7cB %"��

double difftime(time_t time1, time_t time0); K��I�D5��Õ�x`�l7cB %"��

struct tm *gmtime(const time_t *timer); ��Õ`�|�����Õ*NOl7cB %"��

struct tm *localtime(const time_t *timer); K��� F���©`¢£Õó*NOl7cB %"��

time_t mktime(register struct tm *tptr); ¢£Õó`���� F���©*NOl7cB %"��

size_t strftime(char *out, size_t maxsize,
const char *format, const struct tm *time);

ÕÍ`w��*ÙÚ1úl7cB %"�5

time_t time(time_t *timer); ì6�D5��Õ`�l7cB %"�%
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Gó�vôî*��Y×��%(7��

X(�ï�3TG��%ôî> ¡DEv���Y3�ªê��	�����%�	�ÆGô�*

��Y

Û°ÃÄabort

èD @������ X�����0��W

void abort(void);

§¼Y� 
�757
8�%�'���58

«� 3O�
��[(���'�A�4	ò4��+
vø
����0ND���Y

�������������������>�3O�
��[(�Sn� ��³���>�'����[(�ÀZ@

*��%LMG��DE��Y

void abort ()
{
   exit(0);
}

!%���3O�
��[(��'����[(��*#"=��Y

Q¼©abs/labs

èD @������ X�����0��W

int abs(int j);
long int labs(long int k );

§¼Y� 
�757
8�%�3O758

«� ��ò��
���Ã(%Ðq³�¿���%���ó%[(��f4_*v��

�Y

� 3O7�[(��Ã(�N�%Ðq³�¿*��Y

� &3O7�[(��®$Ã(�B�%Ðq³�¿*��Y

�4����&�4� �4�������������������������>�àtÖ��*�%>�3O7�[

(��&3O7�[(+àtÖ�ð�>�Y3O7�[(��&3O7�[(��)���÷ø$c�;

 ¡DEv�"����
��
��"DE��YÝò���9���»4C%��5�

wó
��
�[(�"% ¡ä~¸�JK*v#�D�Y

f int x = –5;

int y = abs (x); /* abs returns 5 */
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	�ñ��Fü�acos

èD @������ X�'����W

double acos(double x);

§¼Y� 
�757
8�%�38�758

«� 38�7�[(��ÇØÐ(mQ(���%b4¿	ò�
��¿*��Y��%���

")�;�#��*��Y¿=³�����"�;π#�%�Cb�%��>�Y

f double realval, radians;

realval = 0.0;
radians = acos(realval); /* acos return π/2 */
return (radians);

��ÕÍ�uw��
�NOasctime

èD @������ X��� ��W

char *asctime(const struct tm *timeptr );

§¼Y� 
�757
8�%�378��C'58

«� 378��C'�[(��Ýò�®���%Í�%�7�G(©*��Y

Mon Jan 11 11:18:36 1988 \n\0

!%[(��(©DE3�7�u%f
���¿*��Y

��C'5
�,�->)����;n�E [(�*%Ýò���9���»4C%

�5�5���wó�Á[(¸�JK*v#�D�Y

	�ñ�Fü�asin

èD @������ X�'����W

double asin(double x);

§¼Y� 
�757
8�%�37�458

«� 37�4�[(��ÇØÐ(mQ(���%b4¿	�
��¿*��Y��%���

")�;�#��*��Y¿=³�����")π��;π��#�%�Cb�%��>�Y

f double realval, radians;

realval = 1.0;

radians = asin(realval);  /* asin returns π/2 */
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H�12³S�ñìassert

èD @������ X'�� #���W

void assert(int expr);

§¼Y� 377'
�5
��ù¿
�*v���

«� 377'
��ù¿
������_*��Y�%³Gë���377'
�����í4C�

Bn*vSn�Ø!Ó H�Sn�Ë *��Y!%ù¿
������%�

�Gïé>�Y

� '��
�;Ì%���377'
��ù¿
��ÙÚ*3��%ÀZ@*G[� �

��cd@>Gp�º��Sn�Ø!Ó=��Y

� '��
�;=%���377'
��ù¿
�ì+Sn*���Y

377'
��ù¿
���� ,�-	^.
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��Y377'
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O�*v��*3���377'
��ù¿
����>< LMG��DE�

�Y
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377'
��ù¿
���
�4�%�[(>��DE��;��
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�Y377'
��� ¡� G���%��EH�Sn*"�Eê"=���Y

� õ4ú¼½%�4Cc�%��
�4�%��78� 

� y%iT>��í4C�@>� LMG�377'
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f !%4>��Ã(�����%Ã(�N�>p=��Y��GL ���SÂ"��"%

>�!%4>���%FG�377'
��ù¿
>�N����_*v���Y!%ò4�

�Sn*3��G�N�V�V���%���377'
�����í4C�Bn*�ø
���

�9:*��Y

int   i, j;
assert(j);
q = i/j;
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]	�ñ������}atan

èD @������ X�'����W

double atan(double x);

§¼Y� 
�757
8�%�3�3458

«� 3�34�[(��ÇØÐ(mQ(���%b4¿	��Ca�_�¿*��Y¿=³

�����")π��;π��#�%�Cb�%��>�Y

f double realval, radians;

realval = 1.0;
radians = atan(realval);     /* return value = 0 */

LD
}�	�ñ������}atan2

èD @������ X�'����W

double atan2(double y, double x);

§¼Y� 
�757
8�%�3�3458

«� 3�34��[(��H	���%b4¿	��Ca�_�¿*��Y!%[(��!EI%

Q(%RT� ¡*v�¿=³%Ûc#½�Ê�*��YD!I%Q(+���G

� !��>����Y¿=³�����")π;π#��Cb�%��>�Y

f atan2 (1.0, 1.0) /* returns π/4 */
atan2 (1.0, –1.0) /* returns 3π/4 */
atan2 (–1.0, 1.0) /* returns –π/4 */
atan2 (–1.0, –1.0) /* returns –3π/4 */

)(�� �	,;��;<.¥:�çèatexit
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void atexit(void (*fun)(void));
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double atof(const char *st );
int atoi(const char *st);
long int atol(const char *st);
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[space] [sign] digits [.digits] [e|E [sign] integer]  
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[space] [sign] digits

� 3��&�[(���7��®$Ã(G(©*��YQ(�7�����7��X*
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[space] [sign] digits

space����»4����7��ÜÝ�ûHÞ_�û�H9�p�¹=�< ��
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f int i;

double d;

i = atoi (“–3291”);   /* i = –3291 */

d = atof (“1.23e–2);  /* d = .0123 */
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void *bsearch(const void *key, const void *base, size_t nmemb, 
size_t size, int (*compar)(const void *, const void * ));
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int  cmp(const void *ptr1, const void *ptr2);
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< 0�������C��#$e C��#�/?ã;Gd-

0�������C��#$e C��#�d�lGd-

> 0�������C��#$e C��#�/?)-Gd-

f #include <stdlib.h>

#include <stdio.h>

int list [] = {1, 3, 4, 6, 8, 9};
int diff (const void *, const void *0;

main()
{
    int key = 8;
    int p = bsearch (&key, list, 6, 1, idiff);
        /* p points to list[4] */
}
int idiff (const void *il, const void *i2)
{
    return *(int *) i1 – *(int *) i2;
}
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void *calloc(size_t num, size_t size);
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f !%4>��83&&�8�
4��>�����
_�p=�v�¿¾b*v���Y

prt = calloc (20,2);   /*Allocate and clear 20 bytes */

�?�^ceil

èD @������ X�'����W

double ceil(double x);
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f double answer;

answer = ceil(3.1415);   /* answer = 4.0 */

answer = ceil(–3.5);     /* answer = –3.0 */
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clock_t clock(void);
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�Fü�cos
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double cos(double x);
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f double radians, cval;          /* cos returns cval */

radians = 3.1415927;

cval = cos(radians);           /* return value = –1.0 */
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double cosh(double x);
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f double x, y;

x = 0.0;
y = cosh(x); /* return value = 1.0 */

D5��Õctime

èD @������ X��� ��W

char *ctime(const time_t *timer);
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asctime(localtime(timer))
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ÕÍxdifftime
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double difftime(time_t time1, time_t time0);
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div_t div( int numer, denom);
ldiv_t ldiv( long numer, denom);
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typedef struct
{
   int  quot;         /*  quotient    */
   int  rem;          /*  remainder   */
} div_t;

� ���	����
;<���	
�,-���./��0��;<�����

�����
$%&'�1����	����234��5���234�
67�

�8�9:5���

typedef struct
{
   long int  quot;    /*  quotient    */
   long int  rem;     /*  remainder   */
} ldiv_t;
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� int i = –10

int j = 3;

div_t result = div (i, j);      /* result.quot == –3 */

          /* result.rem  == –1 */



��[�\NO�PBa��Zw'«�

%"��

¥°ÃÄexit

èD @������ X�����0��W

void exit(int status);
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Z:exp
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double exp(double x);
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f double x, y;

x = 2.0;
y = exp(x);        /* y = 7.38905, which is e**2 */

Q¼©fabs

èD @������ X�'����W

double fabs(double x);
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f double x, y;

x = –57.5;
y = fabs(x);       /* return value = +57.5 */
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double floor(double x);
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f double answer;

answer = floor(3.1415);     /* answer = 3.0  */
answer = floor(–3.5);       /* answer = –4.0 */

 "ã:iQRfmod
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double fmod(double x, double y);
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f double x, y, r;

x = 11.0;
y = 5.0;
r = fmod(x, y);       /* fmod returns 1.0 */

�4|�fXfree

èD @������ X�����0��W

void free(void *packet);

§¼Y� 
�757
8�%�C'C�
	58

«� %
''�[(��C3&&�8�83&&�8��3��
'3&&�8�%ÀZ@*GL=p=�vIE3

��38B'��;X�����¾�Á�Àµ*��Y!EGL=���¾�Á�èZé¡

>���Yp=�vIEv�"��Á�Àµ*LM�� ��[(�Ø×��

G¿=��YÝò���9��»4C%��5�5,�wóØê��¾p=�v¸�JK*v

#�D�Y

f !%4>������
_�p=�vvHIÀµ*��Y

char *x;
x = malloc(10);       /*  allocate 10 bytes   */
free(x);              /*  free 10 bytes       */
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double frexp(double value, int *exp);
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f double fraction;

int exp;

fraction = frexp(3.0, &exp);

/* after execution, fraction is .75 and exp is 2 */

�|�����Õgmtime
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struct tm *gmtime(const time_t *timer);
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inport (int port, int *ret );
outport (int port, int value);
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call (inport (1, &i));      /* Incorrect use of macro */

!%ù¿
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inport (1, &i);
call (i);                   /* Correct use            */
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double ldexp(double x, int exp);
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f double result;

result = ldexp(1.5, 5);       /* result is 48.0 */
result = ldexp(6.0, –3);      /* result is 0.75 */
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��Õlocaltime
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struct tm *localtime(const time_t *timer);
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double log(double x);
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f float x, y;

x = 2.718282;
y = log(x);       /* Return value = 1.0 */

°�¼:log10
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double log10(double x);
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f float x, y;

x = 10.0;
y = log(x);       /* Return value = 1.0 */

%"������ � �G������7G��`^_Blongjump

V±?:�u ;�3��
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int ltoa(long val, char *buffer );
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f int i;

char s[10];
i = ltoa (–92993L, s);    /* i = 6, s = ”–92993”*/
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�4|�?Õ=malloc
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void *malloc(size_t size);
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f �%4>���6.G���Á�p=�v��Y

struct xyz *p;
p = malloc (sizeof (struct xyz));

Mü}�Ö<��ì�l�memchr

èD @������ X��#��7��W

void *memchr(const void *es, int c, size_t n);
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int memcmp(const void *cs, const void *ct, size_t n);
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void *memcpy(void *s1, const void *s2, size_t n);

§¼Y� 
�757
8�%�C'C8�	58

«� C'C8�	�[(��7��>X�*3÷ûCa¿_HI�7��>X�*3÷ûCa¿_

G�4�¡%�7�òo4*��Y÷4�4��ø*3÷ûCa¿_%�7�ò

o4� ��%�!%[(%Ø×�CO>����Y!%[(���7��%³�¿

*��Y

C'C8�	�[(��7�
48�	�G8v���;�C'C8�	�;òo4� ÷ûCa¿_

G����´T !�;>� m;�"=��YC'C8�	�[(��)��÷ø$c�

;X�DE ��
��
��"DE��Y

�4|��ì�ñ����Y��M�~��¼Ümemmove
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void *memmove(void *s1, const void *s2, size_t n);

§¼Y� 
�757
8�%�C'CC�@'58

«� C'CC�@'�[(��7��>X�*3÷ûCa¿_HI�7��>X�*3÷ûCa¿

_G�4��7�vØ*��Y!%[(��7��%³�¿*��YC'CC�@'�[(>

��÷4�4��ø*3÷ûCa¿_Á>+Â*#�7�òo4>���Y



��[�\NO�PBa��Zw'«�

%"�5��[�\NO�PBa
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void *memset(void *mem, int ch, size_t length);
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void minit(void);
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time_t *mktime(struct tm *timeptr );
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#include <time.h>
static const char *const wday[] = {
             ”Sunday”, ”Monday”, ”Tuesday”, ”Wednesday”,
             ”Thursday”, ”Friday”, ”Saturday” };

struct tm time_str;

time_str.tm_year  = 2001 – 1900;
time_str.tm_mon   = 7;
time_str.tm_mday  = 4;
time_str.tm_hour  = 0;
time_str.tm_min   = 0;
time_str.tm_sec   = 1;
time_str.tm_isdst = 1;

mktime(&time_str);  /* After calling this function,
                    time_str.tm_wday contains the day of
                    the week for July 4, 2001 */

printf (”result is %s\n”, wday[time_str.tm_wday]);
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double modf(double value, double *iptr );
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f double value, ipart, fpart;

value = –3.1415;

fpart = modf(value, &ipart);

 
/* After execution, ipart contains –3.0, */
/*  and fpart contains –0.1415.          */

fEpow

èD @������ X�'����W

double pow(double x, double y);
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f double x, y, z;

x = 2.0;
y = 3.0;
z = pow(x, y);  /* return value = 8.0 */
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void qsort(void *base, size_t nmemb, size_t size, int (*compar) 
(const void *, const void * ));
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int  cmp(ptr1, *ptr2)
   void *ptr1, *ptr2;
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#include  <stdlib.h>

int list[ ] = {3, 1, 4, 1, 5, 9, 2, 6};
int idiff (const void *, const void *);

main( )
{
   qsort (list, 8, 1, idiff);
   /* after sorting, list[ ]=={ 1, 1, 2, 3, 4, 5, 6, 9} */
}

int idiff (const void *i1, const void *i2)
{
   return *(int *)i1 – *(int *)i2;
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)?:rand/srand
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int rand(void);
void srand(unsigned int seed);
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void *realloc(void *packet, size_t size);
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int setjmp(jmp_buf env);
void longjmp(jmp_buf env, int returnval );
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#include <setjmp.h>

jmp_buf env;

main()
{
   int errcode;

   if ((errcode = setjmp(env)) == 0)
      nest1();
   else
      switch (errcode)
   . . .
}
   . . .
nest42()
{
   if (input() == ERRCODE42)
   /* return to setjmp call in main */
      longjmp (env, ERRCODE42);
   . . .
}
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Fü�sin
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double sin(double x);
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f double radian, sval;           /* sval is re-

turned by sin */

radian = 3.1415927;
sval = sin(radian);   /* sin returns –1.0        */

ëü�k|�ñKFü�sinh
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double sinh(double x);
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f double x, y;

x = 0.0;
y = sinh(x);      /* return value = 0.0 */

#}|�%�ñ-@#sprintf
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M�Tsqrt
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double sqrt(double x);
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f double x, y;

x = 100.0;
y = sqrt(x);      /* return value = 10.0 */

%"������ #'����#'��`^_Bsrand

w����Àstrcat

èD @������ X��#��7��W

char *strcat(char *string1, char *string2);
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char *a, *b, *c;
.
.
.

/* a ––> ”The quick black fox\0” */
/* b ––> ”jumps over \0” */
/* c ––> ”the lazy dog.\0” */

strcat (a,b);
/* a ––> ”The quick black fox jumps over \0” */
strcat (a,c);
/* a ––> ”The quick black fox jumps over the lazy dog.\0” */
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char *strchr(const char *string, char c);
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� char *a = ”When zz comes home, the search is on for z’s.”;

char *b;

char the_z = ’z’;

b = strchr(a,the_z);
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int strcoll(const char *string1, const char *string2);
int strcmp(const char *string1, const char *string2);
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� char *stra = ”why ask why”;

char *strb = ”just do it”;

char *strc = ”why ask why”;

if (strcmp(stra, strb) > 0)
   {
      /* statements here will be executed      */
   }
if (strcoll(stra, strc) == 0)
   {
      /* statements here will be executed also */
   }
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char *strcpy(char *string1, const char *string2);
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char *a = ”The quick black fox”;
char *b = ” jumps over ”;

/* a ––> ”The quick black fox\0” */
/* b ––> ” jumps over \0” */

strcpy(a,b);

/* a ––> ” jumps over \0” */
/* b ––> ” jumps over \0” */

ôùgw�:�l�strcspn
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size_t strcspn(const char *string, const char *chs);
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f char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size_t length;

length = strcspn(stra,strb);   /* length = 0 */
length = strcspn(stra,strc);   /* length = 9 */



��[�\NO�PBa��Zw'«�

%"�5��[�\NO�PBa

w��$~�strerror
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char *strerror(int errno);
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ÕÍ�ñÚ]strftime
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size_t *strftime(char *out, size_t maxsize, const char *format, 
             const struct tm *time);
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size_t strlen(const char *string);
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f char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size t length;

length = strlen(stra);      /* length = 13 */
length = strlen(strb);      /* length = 26 */
length = strlen(strc);      /* length = 7  */

w����Àstrncat
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char *strncat(char *dest, const char *src, size_t n);
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char *a, *b, *c;
size_t size = 13;
.
.
.

/* a––> ”I do not like them,\0”                            */;
/* b––> ” Sam I am, \0”                                    */;
/* c––> ”I do not like green eggs and ham\0”               */;

strncat (a,b,size);

/* a––> ”I do not like them, Sam I am, \0”                 */;
/* b––> ” Sam I am, \0”                                    */;
/* c––> ”I do not like green eggs and ham\0”               */;

strncat (a,c,size);

/* a––> ”I do not like them, Sam I am, I do not like\0”    */;
/* b––> ” Sam I am, \0”                                    */;
/* c––> ”I do not like green eggs and ham\0”               */;

w���YZstrncmp

èD @������ X��#��7��W

int strncmp(const char *string1, const char *string2, size_t n);
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f char *stra = ”why ask why”;

char *strb = ”just do it”;

char *strc = ”why not?”;

size_t size = 4;

if (strncmp(stra, strb, size) > 0)
   {
      /* statements here will get executed      */
   }
if (strncmp(stra, strc, size) == 0)
   {
      /* statements here will get executed also */
   }
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w������strncpy
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char *strncpy(const char *dest, const char *src, size_t n);
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char *stra = ”she’s the one mother warned you of”;
char *strb = ” he’s”;
char *strc = ”I am the one father warned you of”;
char *strd = ”oops”;
size_t length = 5;

strncpy (stra,strb,length);

/* stra––> ” he’s the one mother warned you of\0” */;
/* strb––> ” he’s”;\0”                            */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;

strncpy (stra,strc,length);

/* stra––> ”I am  the one mother warned you of\0” */;
/* strb––> ” he’s”;\0”                            */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;

strncpy (stra,strd,length);

/* stra––> ”oops\0”                               */;
/* strb––> ” he’s”;\0”                            */;
/* strc––> ”I am the one father warned you of\0”  */;
/* strd––> ”oops\0”                               */;
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char *strpbrk(const char *string, const char *chs);
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f char *stra = ”it wasn’t me”;

char *strb = ”wave”;

char *a;

a = strpbrk (stra,strb);
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w��ÖY��ì�l�strrchr
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char *strrchr(const char *string, int c );
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f char *a = ”When zz comes home, the search is on for z’s”;

char *b;

char the_z = ’z’;
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size_t *strspn(const char *string, const char *chs);
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f char *stra = ”who is there?”;

char *strb = ”abcdefghijklmnopqrstuvwxyz”;

char *strc = ”abcdefg”;

size_t length;

length = strcspn(stra,strb);   /* length = 3 */
length = strcspn(stra,strc);   /* length = 0 */
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char *strstr(const char *string1, const char *string2);
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f char *stra = ”so what do you wantfor nothing?”;

char *strb = ”what”;

char *ptr;

ptr = strstr(stra,strb);
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double strtod(const char *test, char **endptr );
long int strtol(const char *test, char **endptr, int base);
unsigned long int strtoul(const char *test, char **endptr, int base);
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char *strtok(char *str1, const char *str2);
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char *stra = ”excuse me while I kiss the sky”;
char *ptr;

ptr = strtok (stra,” ”); /* ptr ––> ”excuse\0” */
ptr = strtok (0,” ”);    /* ptr ––> ”me\0”     */
ptr = strtok (0,” ”);    /* ptr ––> ”while\0”  */
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double tan(double x);
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f double x, y;

x = 3.1415927/4.0;
y = tan(x);            /* return value = 1.0 */
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double tanh(double x);
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f double x, y;

x = 0.0;
y = tanh(x);           /* return value = 0.0 */

Õótime
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time_t time(time_t *timer);
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int ti_sprintf ( char *s, const char *format, ...);
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dspar –x rts.src tsprintf.c
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int toascii(int c );
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int tolower(int c );
int toupper(int c );
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f tolower (’A’)         /* returns ’a’ */

tolower (’+’)         /* returns ’+’ */

PNÐ:�ñì:¥:va_arg/va_end/
va_start
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typedef char *va_list;
va_arg(ap, type);
void va_end(ap);
void va_start(ap, parmN);
va_list *ap
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f int printf (char *fmt, ...)

{
   va_list ap;
   va_start(ap, fmt);
      .
      .
      .
/* Get next arg, an integer */
   i = va_arg(ap, int);
/* Get next arg, a string   */
   s = va_arg(ap, char *);
/* Get next arg, a long     */
   l = va_arg(ap, long);
      .
      .
      .
   va_end(ap)       /* Reset */
}
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