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c some initialisation
��G{9�G:�����7
�#�8�9�#�8�0S���?
?�7���

do 10 iannum = start, end
&(���S��A ���'3<37���7���

call annprp
�78�8��:�7�K02���'0Y�7������#���8

do 20 imonth = 1, 12
&(���U��A ���'3$	���8��D%��

call monprp
	���8��D%��@3.02���'0Y�7������#���8

c some inner time loop � !���8�����#�8�#�8�9�#�8��D�'9����7��#���8:�
call outmon

�7���~0S���?���*��8?
��=&�	���8��D%
20 continue

call outann
�7���~0S���?���*��8�
��=&�37���7�

10 continue
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:	;L%	0�*�. î !$,U:�&('��P8�9	!$)r'�KL*-0 î *-s-&>'$)53�!$ABAB!$,�&(�k*-0�'���)r� î ./3�9	'$)712!$05./9�'O0�%	,	°2. î AB'
s-'$9�*-K î !$%�0ËM�:�&('i,	*-A{'$)�12!$0 î ,	G�%	.+*-,	#U!$%�./G�%	.q:	&>'$)CM�)C'$./. î ,	;L)v12!$0�./9	'kAB*�)C./'$0
AB!$#D%	&>' î ./)C'$&>1��

±
modules.h

3�!$,	./* î ,	)P./9�'6#�'$3�&>*-0�*-. î !$,{*�,	#O./9	'5./*�s-&>'6!$1	*-&>&DA{!$#�%	&>'$)<�
±
data.h

3�!$,	./* î ,�)P./9	'6#D'$3�&(*�0�*-. î !$,{!$1	*-&>&¯)C9	*�0�'$#v#�*�./*Os-'$./�5'$'$,�AB!$#�%	&>'$)L�
8�9	'�:	&>'

variables.h
3�*-,û'$*-) î &>�Os-'_AB!$# î :	'$#=12!$0q*kG�*�0�. î 3�%�&(*�0PAB!$#D'$&/��8�9 î ) î )6#�'$°

)C3�0 î s-'$# î ,¤)C'$3�. î !$,ìF�� z��Q²w!$%¤*-0�'k,	!$.+)C%�G�G�!$)r'$#m./!k�50 î ./'i./9	'k:	&>'$)
modules.h

*�,	#
data.h

AB*-,	%	*�&(&>�hM<s-%	.w%	)r'6*O;L'$,	'$0�*-./!$0P*�)�#�'$)r3�0 î s�'$#is�'$&(!$�6�
�5,	'k3�*-,�) î ABGD&>�{3�!$ABG î &>'k./9	'kAB*-)r./'$0�AB!$#�%	&>'i*-,	#U./9	'kAB!$#D%	&>'$)�!$1±*�GD*-0�. î 3�%	°

&>*-0�AB!$#D'$&�*-,	#i& î ,	ü=./9	'$A ./!$;L'$./9	'$0h� � %	.�./9�'$0�'�*-0�'_)C!$A{'�)r�<)r./'$AB°2#�'$GD'$,	#�'$,�.|GD0�!$s-°
&>'$AB)��59 î 3�9�0�'$p-% î 0�'±)rG�'$3 î :	3w3�!$ABG î &('$0IH	*-;L)<�L8�9	'$0�'$12!$0�'$M��7'±9	*-KL'®G�0�!$K î #�'$#_*60�*-./9	'$0
;L'$,	'$0 î 3

Makefile
3�!$,	./* î , î ,	;5)r'$./. î ,	;L)P12!$0±KL*-0 î !$%	)±)C�L)r./'$AB)<�D��,=./9�'

Makefile
MN!$,	'

9	*-)�./!7AB!$# î 12��./9	'6& î )C.w!$1	:�&('6,�*-AB'$)P./9�*-.w*-0�'5./!5s�'63�!$ABG î &>'$#¶�
³ �E����!���	�	���8?
��D%��7� 37�7�Sw������]���'3-�7���;�D%��I�'57��	C02���E	���
������78�
�	���´��I� �����E��%?�7��#��,.����´��'+g�7�Q
�����!���#�x���
�#�8µ����!���#���8c¶�G �Ç,�./9	'_3�*-)r'7!$1¶G�0�!$s-&>'$AB)rM¯�7'�3�*-,�G�0�!$s-*�s-&>�O9	'$&>Gî 1Ñ�<!$%{G�0�!$K î #�'5*-3�3�'$)r)t./!��L!$%	0±AB*-3�9 î ,	'��
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 � �	�pû � þÎüUû	��� l Xýù � ù�ø�û � ùD� � �¹ùD� ¬ ú­'v9	*�K<'�GD0�!$K î #D'$#­*-,"*-%	[ î & î *-0���^�G�0�!$;L0�*-A
3�*-&>&>'$#

autogen
M�./9	*-.q;L'$,	'$0�*-./'$)�)C'$KL'$0�*-& î ,�3�&(%�#�'i:	&>'$)CM î ,	3�&>%	# î ,�;

modules.h
*-,	#

data.h
M�*-,�#"*-, î , î . î *-& î )r*-. î !$,mAB!$#D%	&>'

init.f
M�120�!$AEKL'$0��û) î ABGD&('=./'$[L.6:	&>'$)L����&>&

*-%	./!$A{*-. î 3�*-&>&(�=;L'$,	'$0�*�./'$#":	&>'$)�*-0�'�3�0�'$*�./'$# î ,�./9�'�)r%	s-# î 0�'$3�./!$0��
auto

Mw�59	'$0�'k./9	'
AB*-)r./'$0�AB!$#D%	&>'6'$[<GD'$3�./)q./!5:	,	#�./9	'$)C'5:�&('$)L�

ú­'=# î #m./9 î )O12!$0O./�5!=0�'$*-)r!$,	)<�7:	0�)r./M î ,	12!$0�AB*-. î !$,ì*-s�!$%	.qAB!$#�%	&>'$)�*-,	#")r9	*-0�'$#
KL*-0 î *-s-&>'$)+)C9	!$%	&>#k*-GDG�'$*-0+!$,	&>�O!$,	3�'$M�,	!$.|)C'$KL'$0�*-&�. î A{'$) î , î #�'$,	. î 3�*-&	3�!$G î '$)CM��59	'$0�'
3�!$,	) î )r./'$,	3���3�*-,ks-'$3�!$AB'5# î 12:	3�%	&>.�./!7'$,	)C%	0�'7J )r'$3�!$,	#�&>�hMN./9	'q:	&>'

modules.h
3�!$,	) î )r./)

!$1+)C'$KL'$0�*-&P)r'$3�. î !$,	)=� î ./94# î 1212'$0�'$,	.�)C./0�%	3�./%	0�'$M+�59 î 3�94*-G�GD'$*-0�!$s�)C3�%	0�'û12!$0kG�'$!$G�&>'
� î ./9	!$%	.wü�,	!$�7&('$#D;L'6!$1	^��

8�9	' î ,	G�%	.�:	&>'$)t%	)C'$#is-�
autogen

*�0�'

±
common.def

�6*û& î )C.+!$1®)C9	*�0�'$#Ux23�!$ABAB!$, y KL*-0 î *-s-&>'$)rM î ,	3�&>%	# î ,	;=./�LG�'k*-,	#U# î °A{'$,	) î !$,	x2) y J
±
const.def

��*�& î )r.P!$1�3�!$,�)C./*-,	./)�x2'���;	�N12!$0_*-0�0�*-�=# î AB'$,�) î !$, î ,	;LM�!$0�*-0�0�*-�B*-3�°
3�'$)r) y M î ,	3�&>%	# î ,�;�./�<GD'�*�,	#k./9	' î 0+J��5b�8�b��_� *�,	#k^ KL*-&>%	'�x2�59 î 3�9û3�*-,�s�'�# î 12°12'$0�'$,�. y J

±
modules.def

�L*+& î )C.�!$1<AB!$#D%	&>'$)CM î ,	3�&>%	# î ,	;®*-0�;L%	AB'$,�.�./�LG�'$)wx2�59 î 3�9 î )¶%�)C%	*-&>&>�r
void

� y Mn*�,	#6!$G�. î !$,	*-&<G�0�'$°2GD0�!$3�'$)C)r!$0�)r�<A{s-!$&>)�./9	*-.�3�*-,�s-'®%	)r'$#512!$0�3�!$,	# î . î !$,�*-&3�!$A{G î &>*-. î !$,��
8�9	'�&>*-�L!$%	.®!$1�./9�'$)C'v:�&('$) î )�#�'$)r3�0 î s�'$# î ,U)r'$3�. î !$,�)_F¶� @-M	F�� F=*-,�#{F�� I��P´�) î ,	;k./9	'$ABM
autogen

3�0�'$*-./'$)q./9	'612!$&>&>!$� î ,	;�:	&>'$) î ,=./9	'5)r%	s-°2# î 0�'$3�./!$0��
auto

�

± J�0�!$A
common.def

MÑ./�7! î ,	3�&>%	#D'7:	&>'$)6G�'$0q'$,	./0���x î �n'�� M�G�'$0qKL*-0 î *-s-&>' y *-0�'�;L'$,	°'$0�*�./'$#¶�¤�5,�' î )k./9	'�9�'$*-#�'$0�:	&>'{� î ./9 *�^�°2)r./�L&('�#�'$3�&>*-0�*-. î !$, !$1t./9�'�)r9	*-0�'$#
KL*-0 î *-s�&('��Ñ8�9	'7!$./9�'$0P:	&>'53�!$,	./* î ,�)t./9	'�J��5b�8�b����u3�!$ABAB!$,ûs-&>!$3�ü=#�'$:	, î . î !$,	M
�79	'$0�'�./9�'�3�!$ABAB!$,�s-&>!$3�ü59�*-)�./9�'�)r*-AB'�,�*-AB'�*-)�./9	'�KL*-0 î *-s-&>'��<8�9	'�:	&>'$,	*-AB'$)
*�&()r!®3�!$0�0�'$)CG�!$,�#_./!±./9�'|,�*-AB'®!$1N./9	'±KL*-0 î *-s-&>'�*�,	#5'$,	#5� î ./9

.h
*-,	#

.f
Mn0�'$)rG�'$3�°

. î KL'$&>�n�
�_#�# î . î !$,	*-&>&>�hMn*_:	&>'

data.h
î )|3�0�'$*-./'$#�MN�59 î 3�9�3�!$,	./* î ,	)

#include
)C./*-./'$A{'$,	./)

12!$06*�&(&
.h
:�&('$)rMÑ*-,	#='$,	*�s-&>'$)5./9	'�AB*-)r./'$06AB!$#�%	&>'�./!-r )C'$'$�<'$KL'$0��k)C9	*-0�'$#{K<*�0 î °
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GD*-0�./)CM��<!$%{A î ;<9�.w9	*-KL'q*-,B'$*-) î '$0P. î A{'6�59	'$,B#D'$s-%	;L; î ,�;7!$,{)r!$AB'5AB*�3�9 î ,	'$)<�
J î ,�*-&>&(�hMn*_,	'$� AB!$#D%	&>'

init.f
î )®3�0�'$*-./'$#��59 î 3�9v3�!$,�./* î ,	) î , î . î *�& î )r*-. î !$,O3�!$#�'

12!$07*-&>&�KL*-0 î *-s-&>'$)L�®��%	AB'$0 î 36KL*-0 î *-s-&>'$)6*-0�'�)C'$.P./! M '$0�!$M�3�9	*-0�*-3�./'$07*-0�0�*-�L)7*-0�'
)r'$.�./!�'$ABG�./�O)r./0 î ,	;L)<��8�9 î )tAB!$#�%�&(' î )t,	!$.�3�*�&(&>*-s�&('qs-��./9	'�3�!$,	:	;L%	0�*-. î !$,B:�&('$M
12!$0�./9	'|) î ABGD&>'�0�'$*-)r!$,�./9	*-. î .¯'$1212'$3�. î KL'$&(�+# î )r0�%	G�./)�*�,	��AB!$#D'$& 0�%	,	Me*-,�#+#D'$&>'$./'$)
*�,	�±*-)C) î ;<,�AB'$,	./) î ,�./9	'|3�!$,	:	;L%	0�*-. î !$,7:�&('��<�Ç. î )�!$G�. î !$,	*�&(&>�±3�*-&>&>'$#qs-�±./9	'�AB*-)C°
./'$0±A{!$#�%	&>'q*-.¶./9	'qs-'$; î ,�, î ,	;6x2)C'$'6*-GDG�'$,	# î [±� y MLs-'$12!$0�'5./9�'+3�!$,�:	;L%	0�*-. î !$,�:�&('î )5GD*-0�)C'$#�����12./'$0��5*-0�#D)CM	!$,�'�3�*-,­)C*-12'$&>�v*�)C)C%�AB'�./9	*-.®*-&>&	KL*-0 î *-s-&>'$)69	*-KL' î , î °
. î *-&¶KL*-&>%	'$)<����&>./'$0�,	*-. î KL'$&>�¸M�!$,	'O3�*-,UAB!$# î 12�i./9 î )�AB!$#�%�&('�./!v)C'$.�KL*-0 î *-s-&>'$)6./!
)r!$AB'+)CG�'$3 î *-&�K<*�&(%�'$)�./9	*�.�*-0�'+'$*-) î &>�6)CGD!$././'$#Ox2& î ü¯'
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!$0
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± J�0�!$A
const.def

Mt./�5! î ,�3�&(%�#�'{:�&('$)k*-0�'­;L'$,	'$0�*-./'$#��
arrays.h

3�!$,	./* î ,	)k^
GD0�'$°2G�0�!$3�'$)C)r!$0�#�'$:	, î . î !$,	)�!$1�./9	'v; î KL'$,m)r�LABs-!$&>)CM�%	) î ,	;i./9	'O^ÿK<*�&(%�'$)CM��79 î &('
arrays.f

3�!$,�./* î ,	)qJ��5b�8�bw���\G�*-0�*�AB'$./'$0q#�'$:	, î . î !$,	)q� î ./9û./9	'�J��5b�8�bw���
KL*-&>%	'$)L�-��KL'$0���AB!$#D%	&>'5)C9	!$%�&(# î ,�3�&(%�#�'6./9	'$)r'5*-0�0�*-��)C'$./. î ,	;L)+*-. î ./)P./!$G��

± J�0�!$A
modules.def

MD./9	'5:	&>'
modules.h

î )t;L'$,	'$0�*-./'$#¶�

· i¸j õm¹ ¦ ñ�º<�{� õ>�¼»­¹=©_ªS½=©�¾	õ>¿�©	óT�À�MôUö/�tö�õ
ú­'�9	*-KL'�G�%	.±./!$;L'$./9	'$0�*=G�*-3�ü�*-;L'$M

modular.tar
M¶3�!$,	./* î , î ,	;v./9�'�G�*-0�./)�#�'$)C3�0 î s-'$#î ,=./9	'5G�0�'$K î !$%	)+)C'$3�. î !$,��D8�9 î )t:	&>'+3�*�,Bs-'6%	,	GD*-3�ü�'$#v%	) î ,	;�./9�'5´�, î [�3�!$ABA{*-,	#

tar xf modular.tar
M

�59 î 3�9=3�0�'$*-./'$)q./9	'612!$&>&>!$� î ,	;�# î 0�'$3�./!$0��O)r./0�%	3�./%	0�' î ,=./9	'73�%	0�0�'$,	.�# î 0�'$3�./!$0��	�

modular/doc/ »�Ær¿-Â�ºn¾ ¿-È�Â�¼¶¾ÀÈ�Ê<ÆC»�Ò�¹_Ár¿-Â�º Â�¾ÀÆr¿7¾À¿�Ä<Å�¾À¿-ÂËº"ÁDáÀÁBÂ(ÆCÅÇ¹
modular/conf/ »�Ær¿-Â�ºn¾ ¿-È�º±¿-ÆrÎóÆrÄ±¹�ÆCÊ<ÁCáÇò7¾ÀÂ�¼vÁr¹�Ä�ÂÀÃq¹�ÆCÊ<Ò-áÀÁrÈ�Â(ÆCÅÑÂ�ÁrÈÇÂËÈ

Æ�ÂN»ÇÆC¿�Ã-Ì$Ò�Å�ºnÂË¾ÀÆC¿<Ã-áÀÁCÈIÄóÈ¸ÁCÁ®È¸ÁC»�ÂË¾ÀÆC¿�ënÚÛëÆÅ
modular/kbm/ Â�¼�Á®Á²Ù�ºn¹�Ä�áÀÁ®¹�ÆCÊ<ÁCáÈÇ¸ò±¼�¾À»2¼=¾ÀÈ�Ê<¾ÀÈ¸»�Ò-È¸È¸ÁCÊaÁDÁráÀÆ/ò
modular/tests/ »�Ær¿-Â�ºn¾ ¿-È�º�È¸¾À¹�Ä�áÀÁ¶Â�ÁrÈÇÂ�Â(ÆCÅD»�ÆC¹�Ä<ºnÂ�¾ÉÁD¾ÀáÀ¾ÀÂÀÃtÆ�Â çÑæ±ãgÊÑã¯ß Í

ºn¿-Ê6ÐgÇnÊ<¾ÀÈ¸»�Ò-È¸È¸ÁCÊ5¾À¿�ºnÄ<Ä<ÁC¿-Ê<¾ Ù_ïwÚ2è
8�9	'�12!$&>&>!$� î ,	;i0�'$12'$0�)_./!v./9	'O'$[L*-ABGD&('�A{!$#�'$&>M�./9	*�.�3�*-,Us-'�%	)r'$#�*�)7*B./'$ABGD&>*-./'��t��.
3�!$AB'$)B3�!$ABGD&>'$./'"� î ./9 î , î . î *-& î )C*�. î !$,4*-,	#¤!$%	./GD%	.�AB!$#�%	&>'$)rMt./9	'­)rG�'$3 î *-&P# î 1212'$0�'$,	°
. î *-&�'$p-%�*-. î !$,	)�AB!$#D%	&>'$MN*�. î A{' î ,�./'$;<0�*�. î !$,=A{!$#�%	&>'q%	) î ,	;�./9	'6:	[L'$#v)r./'$GvF-./9=!$0�#D'$0
b�%	,	;L'$°2�5%�././*�AB'$./9	!$#�M¯./9	'5A{*-)C./'$0�A{!$#�%	&>'$M��70 î ././'$, î ,�����µ��|^�M-*-,�#v)C!$A{'73�!$,	:	;L°
%	0�*-. î !$,=:	&>'$)<�

x �¢� �d~G9�9�Ë@CEJÝÞ�<89 JwZ{H�9U<
8�9	'±'$[L*-ABGD&>'�AB!$#�'$& î )�*7AB!$#D'$&N!$1-./9	'�;L&>!$s-*-&L3�*-0�s-!$,v3��<3�&>'t!$,O*7�L'$*-0�&>�qs-*-) î )rMn�59 î 3�9î )7%	)r'$#�12!$0�3�!$%	0�)C'$) î ,")C�L)r./'$A`*-,�*-&>�<) î )612!$07;L0�*-#�%�*-./'O)C./%�#�'$,	./)rM�*-,�# î )7ü�,	!$�5,m*-)r �5%	0�)C° � î !$)rG�9	* ÌC0�'$,	AB!$#�'$&>&>� M�!$0_)C9	!$0�.C��� �  4�-��.t%	)C'$)�*��$d�Í�s��m�ed�Í¶;<0 î #­12!$0_./9	'v./'$0¸°
0�'$)C./0 î *-&Ñs î !$)rG�9	'$0�'�x��eI-~v;L0 î #i'$&('$A{'$,	./)CMD12!$%	0P3�!$ABGD*-0�./AB'$,	./) y M�*-,	#v3�!$,�./* î ,	)t*�!$,	'$°# î AB'$,	) î !$,	*-&�!$3�'$*�,§)C%	s�AB!$#�'$&®x2�5'$)r3�9	;L'$0O'$.5*-&²� M+�$a-]-I-M �Îx��=5¸
?#@&�&Ï����#���8z	���
?���B������=��
:3F��%��g!�����x���8v
�#��=57#�
?���'57!�%��78:9;�I#�8v8����=����� Mn8¯'$&>&>%	)��-] M��ez-~�Ð��$a-� y ����.	,�'$'$#�)|*-s-!$%	.�eI-d®� � bw�� 4� 8�9	'6# î 0�'$3�./!$0��O)C./0�%	3�./%�0�' î )P*-)t12!$&>&(!$�7)<�

kbm/ ÂÀ¼�Á�Ò-Ä<Ä<ÁCÅ�¹�ÆrÈÇÂ-Ê<¾ÀÅÇÁC»�ÂËÆCÅ½Ã1Ç/ò±¼�¾ »2¼v¾ÀÈ�Â�¼¶ÁÑò7ÆCÅÒÑ	¾À¿-Ì®Ê�¾ Å�ÁC»ÇÎ
ÂËÆCÅ2Ã-Â(ÆCÅ�¹�ÆCÊ<ÁCá ÅÇÒ-¿-È=Ón»�Ær¿-Â�º ¾À¿-È�»ÇÆC¿�Ã-ÌWÃ-áÀÁrÈ

kbm/input/ »ÇÆC¿-ÂËºn¾À¿-È�¾ ¿-Ä�Ò�Â;Ã-áÀÁCÈIÄóÅÇÁCºnÊ<ÎóÆr¿-á Ã7Å
kbm/output/ »Çºn¿WÁDÁ±Ò-È¸ÁCÊ6Â�Æ±È¸Â�ÆrÅ�Á±ÆrÒ-Â�Ä<Ò-Â]Ã-áÀÁrÈ
kbm/src/ »ÇÆC¿-ÂËºn¾À¿-È¶Â�¼�Á�ÈÇÆrÒ-Å�»ÇÁw»�ÆCÊ<ÁwÆ�Â�Â�¼�Á�¹_ÆrÊ�Ò�áÀÁCÈ�ºn¿-ÊPºPÕ�º"Ñ	ÁrÎÃ-á Á
kbm/src/auto/ »ÇÆC¿-ÂËºn¾À¿-È�º Ò-Â�Ær¹_º Â�¾À»ÇºnáÀá Ã�Ì$ÁC¿-ÁrÅ�ºnÂËÁCÊq¾À¿-»ÇáÀÒ-Ê<ÁaÃ-áÀÁCÈ
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� �	�pùçü-� � ÿýù ��� þ«� � � ¬ ú­'�%�)C'û)C./*-,	#D*-0�#ìJ��5bP8�b���� ]-]�� î ./94./9�'�'$[L./'$,	) î !$, !$1
&>!$�5'$0¸°23�*-)C'û3�!$#�'û*-,	#

include
)C./*-./'$AB'$,�./)CM�)r%	G�GD!$0�./'$#ìs-�­*-&>&|3�!$A{G î &>'$0�)=./9	*-.5�5'

ü�,	!$� !$1���J��5b�8�b����u)C!$%	0�3�'�3�!$#D'_A{*-��,	!$.|3�!$,	./* î ,�GD&>*-./12!$0�AB°2#�'$GD'$,	#�'$,�.|3�!$#D'��wx2^
)C!$%�0�3�'B3�*-,	M�s�%	.qAB%	)C.q%	)r'=3�!$,	# î . î !$,	*-&|3�!$ABG î &>*-. î !$,�� y ��&>&�KL*-0 î *-s-&>'$)�AB%	)r.6s-'k#�'$°3�&>*-0�'$#�M$s�%	.D�7'|#D!$,	� .�%	)r'

implicit none
M$) î ,	3�'®,	!$.¯*-&>&n3�!$ABG î &('$0�)�)C%	GDG�!$0�.�./9 î )w,	!$,	°

)C./*�,	#�*-0�#i# î 0�'$3�. î KL'���úû'�%	)C'�3�!$ABG î &>'$0UH�*-;L) î ,	)C./'$*�#ix2'��n;	�
-u
!$,�)r'$KL'$0�*-&	)C�L)r./'$AB) y �ú­'5*-&>)C!6#D!$,	� .�%	)C'

enddo
M-s�%	.w,	%	AB'$0 î 3�*-&¯&>*-s-'$&>)�!$,

do
&>!$!$G�)L�

�_&(&�H	!$*�. î ,�;<°2GD! î ,	.�KL*-0 î *-s-&>'$) î ,�./9	'+AB!$#�'$&-3�!$#D't)r9	!$%	&>#�s-'P#D'$3�&>*-0�'$#�*-)
real

M�'$[L°
3�'$G�.+12!$0_./9	!$)C'i�59	'$0�'i�L!$%m,	'$'$#U*-.t&>'$*-)C.t#�!$%	s-&>'OGD0�'$3 î ) î !$,��_ "!$)r.t3�!$ABG î &('$0�)�9�*-KL'
)C� î ./3�9�'$)�./!±G�0�!$A{!$./'P) î ,	;L&>'®G�0�'$3 î ) î !$,O./!±#D!$%	s-&>'±G�0�'$3 î ) î !$,|�NJ�!$0w^"KL*-0 î *-s�&('$)rMe�5'±%	)C'
*=G�0�'$GD0�!$3�'$)C)r!$07AB*-3�0�!�,�*-AB'$#

real
M��59 î 3�9 î )5#D'$:	,	'$#�./!�' î ./9�'$0

float
!$0

double
�

8�9 î )��7*-�P�5'±9�*-KL'|ü�'$GD.	./9	'±#�'$3 î ) î !$,vs-'$./�5'$'$,O) î ,�;<&>'®*-,	#7#�!$%	s-&>'±GD0�'$3 î ) î !$,O12!$0�s-!$./9
&>*-,	;L%	*-;L'$) î ,=!$,	'5GD&>*-3�'$MN./9	'

Makefile
��µ�9	*-0�'$#iKL*-0 î *-s-&>'$)�*-0�'6*-3�3�'$)r)C'$#k120�!$AQ^ s-�

*-GDG�'$,	# î ,�;�*-,{%	,	#�'$0�)r3�!$0�'7./!5./9�'6,	*-AB'��
ß�þ��¹ùD� ¬ J�0�!$A ./9	'5:	&>'

modules.def
M
autogen

s-% î &>#�)t./9	'5./*-s�&('6!$1�AB!$#�%	&>'$)+./9	*-. î )
,	'$'$#D'$#{s-��./9	'�AB*-)C./'$06A{!$#�%	&>'���8�9	'�;L'$,	'$0�*-./'$#B:�&(' î )

auto/modules.h
x2& î )C./'$# î ,

*-GDG�'$,	# î [ � � F y ��8�9	'�AB!$#D%	&>'$)5!$1�./9	'�� �  H*-0�'�; î KL'$, î ,­8Ñ*-s-&>'=�-����*-3�9­AB!$#�%�&(' î )
ü�'$G�. î ,B*�)r'$G�*-0�*�./'7:	&>'6� î ./9=./9	'5)r*-AB'6,	*�AB'��-8�9	!$)C'5:�&('$)t*-0�'��

arcalc.f de.f ocean.f plot.f cglosum.c
cld.f filred.f outann.f prread.f xdview.c
clp.f glosum.f peq.f prwrit.f
cnpp.f idummy.f pinit.f timint.f

8Ñ*-)rü *-,	# î ,	./'$0�12*-3�'­#D'$)C3�0 î G�. î !$, *-0�' î ,	3�&>%	#�'$#ì*�)i3�!$A{AB'$,	./)<�48�9�'�AB!$#D%	&>'$)=%	)C'
include

./!6*-3�3�'$)C)+./9	'63�!$,	)r./*-,	.w# î AB'$,�) î !$,	)�0�'$p-% î 0�'$#�./!6#�'$3�&>*-0�'5./9�'6*-0�0�*-�L)�x2120�!$A
./9	'6;L'$,	'$0�*-./'$#i:	&>'$)

arrays.f
*-,	#

arrays.hy M-*-,	#v./9	'6#�'$3�&>*-0�*-. î !$,	)t!$1	./9	'6)r9	*-0�'$#KL*-0 î *-s-&>'$)<�N8�9	' î ,	3�&>%	#�'$#�:	&>'$)�'$[ î )C.�./� î 3�'�G�'$0�K<*�0 î *�s-&>'$M$*-)�J��7b�8�b�����°2)r./�<&>'®*-,	#�*-)
^�°2)r./�<&>'6#D'$3�&(*�0�*-. î !$,	)CM-*�,	#v*-0�'6*�&()r!6*-%	./!$AB*�. î 3�*�&(&>�_;L'$,	'$0�*-./'$#¶�

common.def
î )P%	)r'$#i./!�G�0�!$#D%	3�' î ,	3�&>%	#D'5:	&>'$)P12!$0t./9	'7)r9	*-0�'$#iK<*�0 î *�s-&>'$)P*-)t)C'$'$,

120�!$A J��5bP8�b���� *-,�#�120�!$A ^��â8�9	'tKL*-0 î *-s�&('$)®*-0�'+; î K<'$, î ,i8Ñ*-s-&>'P��!$,kG�*-;L'O�n�-�e��#�°
# î . î !$,	*-&>&>�hML./9	'6:	&>'$)

auto/data.h
*�,	#

init.f
*-0�'53�0�'$*�./'$#i*�)P#�'$)r3�0 î s-'$#�*�s-!$KL'��

J�0�!$A
const.def

M<./9�'t:	&>'$)
auto/arrays.f

*�,	#
auto/arrays.h

*-0�'+G�0�!$#�%�3�'$#¶�
8�9	'63�!$,�)C./*-,	./)t#�'$:	,�'$#�*-0�'��

Ä�è�Å Ä(ÓÆÅ ÄóÞÆÅ
ngrid 158 ph 1 (0) atm 5 (4)
npool 8 pw 2 (1) npp 6 (5)
nbiome 17 lh 3 (2) lp 7 (6)

lw 4 (3) ld 8 (7)

^�!$,	)r./*-,	./) î ,O3�!$&>%	AB,vx�� y #�'$:	,�'�) îNM '$)�12!$0|# î AB'$,�) î !$, î ,	;+*-0�0�*-�6KL*-0 î *-s-&>'$)<�N^�!$&>%	AB,	)x2� y *-,�#vx2@ y #D'$:	,	'5J��7b�8�b���� î ,	#�'$[�KL*-&>%	'$)�x2^ î ,	#D'$[�K<*�&(%�'$) î ,=G�*-0�'$,�./9	'$)C'$) y �à:á â�ã�â�ã�ä�ã­åÏæ�ç~èêé�ëDèêì�ã­âÒã­íNå(ìÆí�î�ëDë'åÏã�ã�ï�ð*å;íNé'ñ*íNèIî�ò�èêâÒæ�ó ô<î�õ�âöë�ìÆä ôS÷�åêé"ã­øDâ@ìEíNáÆå�ã­è(äÆé'ë'åIî�ì�æ�ä�ã­å�ã­ñ�ô<ù÷�èêúöâ@ë]ì�î�ôSåÏã:â@ì�ã­í­å{î�æÏû�ôSå{î�ìÆâöìÆõIí­á�î�í:ð2å2ð2é'â@íNå
pool(i,lw)

íNègõ�å(í�íNáÆåYüÏè(èêúÆó úöâ@íNíNå(éýû�ð2è(è{æ�ñ�ø=è(ìQõ�é'â�æ*åêú�ùå(ôUå(ìÆí
i þ1ÿ î�íNå(éýûýð2å?ë�î�ìBå���ü:î�ì�æIî�ì�æ;é'åÏî�é'é�î�ìÆõ�å�íNáÆå*ü1èêè(ú�î�é'é�î�ñYð*âöíNáÆèêäÆí é'åÏã­íNé'âöëDíNâöè(ì�ã��'âöç{ð2å?ë'áÆè(è{ã­å*íNèá�î�ò�ågí­á å�ð*èêèÏæ(ñBúöâ@íNíNå(éEî�ígã­è(ôSå�èêíNáÆå(é*â@ì�æ�å��EíNá�î�ì���û=è(ìÆúöñaíNáÆâÒã��Æúöågá�î1ã�íNè�÷1å�ë'á�î�ìÆõ�å{æ þ à:áÆåUã�î�ôUå�âÒãíNéDä å�ç~è(é�ôUèÏæ(å(úKéDäÆì�ã�ð2âöí­á�æ(âöç~ç~å(é'å(ìÆí�éDå{ã­è(úöäÆíNâöè(ì�î�ì�æ2íNáÆåêéDåêç~è(é'åQîBæ(âöç~ç~å(é'å(ìÆí�ìÆäÆôS÷1å(é?èêç õ�é'âÒægåêú@åêôSå(ì í�ã
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8Ñ*-s-&>'v�-�� "!$#�%�&('$)+%	)r'$# î ,B./9	'6� �  x î ,=*-&>G�9	*-s�'$. î 3�*�&D!$0�#D'$0 y �
arcalc »�ºná »�Ò-áÀº Â�ÁCÈ�ºnÅ�Árº+Æ1ÂNÌ$Å�¾ÀÊ7ÁCáÀÁr¹_Ár¿-Â�È�Á¯ºnÈÇÁrÊ5ÆC¿_áÀºnÂË¾ÀÂ�Ò�Ê�Á±Æ1ÂNÂ�¼�Ár¾ÀÅw»�Ár¿-Â�ÁrÅ
cglosum Ð�¹�ÆrÊ�Ò-á Á�ÂÀ¼�ºnÂ	»ÇºnáÀ»�Ò�áÀºnÂ�ÁrÈ�Ì$áÀÆ�ÁDºnáLÈÇÒ�¹_È�Æ�Â-Ä<ÆCÆráÀÈwºn¿-Ê���ÒeÙ�ÁCÈ
cld »�ºná »�Ò-áÀº Â�ÁCÈ�áÀ¾ÀÂ�ÂËÁCÅ�Ê<ÁCÄ<áÀÁrÂ�¾ÀÆr¿7»�ÆrÁ�Â­Ã-»�¾ ÁC¿-ÂËÈ7Á¯ºnÈÇÁrÊ5ÆC¿_»�á ¾À¹�ºnÂ�Á
clp »�ºná »�Ò-áÀº Â�ÁCÈ�áÀ¾ÀÂ�ÂËÁCÅ�Ä<Å�ÆrÊ�Ò�»�Â�¾ ÆC¿7»ÇÆCÁ1ÂÜÃ-»Ç¾ÀÁC¿�Â�È�ÁDºnÈ¸ÁCÊ5Ær¿�È¸Â�º ¿-Ê7ºnÌ$Á
cnpp »�ºná »�Ò-áÀº Â�ÁCÈ Í ÏÑÏ
de »�ºná »�Ò-áÀº Â�ÁCÈ�Â�¾À¹�ÁwÊ<ÁCÅ�¾ ÷�ºnÂ�¾ ÷�ÁrÈÑÆ�ÂnÂÀ¼�Á�È½Ã�È¸Â�Ár¹4È¸Â�º Â�ÁgÄ(Ê�ÆrÁCÈÑ¿-ÆrÂNºnÄ�Ä<ÁCº Å¯¾ ¿

modules.def ÇeÈÇ¾À¿�»�Á±ÆC¿�á Ã timint ¿-ÁCÁrÊ�ÈwÂËÆ2ÑÑ¿�Æ/òFÅ
filred Å�ÁrºnÊ�Èw¾ ¿-Ä�Ò�ÂÑÊ�ºnÂËº>ÂóÅÇÆC¹ Ã-á ÁCÈ
glosum çÑæ±ãgÊÑã¯ß Í ÷�ÁCÅÇÈÇ¾ ÆC¿_Æ�Â cglosum
idummy ÈÇÁrÂ�È�Ä�ÆrÆCáÀÈwÂËÆ±×�ÁCÅ�Æ1Ç¸ò±¼�¾À»½¼kºnÅÇÁ®Ò-ÈÇÁrÊ.Â(ÆCÅ�¾À¿-ÂËÁCÌ$Å�º Â�¾À¿-Ìtºn¿-¿-Ò�ºná
�-ÒeÙ�ÁCÈ
infnan ¾ÀÈ�Ò�ÈÇÁrÊPÂ�Æ�Â�ÁCÈ¸Â-ÂÀ¼�Á�Â�ÅÇÁCºnÂË¹�ÁC¿-ÂNÆ1ÂnÁ/Ù�»ÇÁCÄ<Â�¾ÀÆr¿-ÈêÇrºn¿-Ê�Ä<Å�ÆrÊ�Ò�»�ÁCÈÑÆ²÷�ÁCÅ��-Æ/òaÇ

¿-ÆCÂËÎóº Îó¿-Ò�¹UÁ¯ÁCÅÒÇeºn¿-Ê6¾ áÀáÀÁCÌ$º á<¹�Ár¹_ÆrÅ2Ã�º »�»�ÁrÈÇÈ
ocean »�ºná »�Ò-áÀº Â�ÁCÈÑÐwæ���Ò-Ä<Â�º"Ñ	Á7ÁnÃ+ÂÀ¼�Á�ÆC»ÇÁCºn¿tºn¿-Ê®Â�¼�Á�ºnÂË¹�ÆCÈ¸Äâ¼�ÁrÅ�¾À»¯Ðwæ��w»ÇÆC¿-Î

»�Ár¿-Â�ÅÇºnÂ�¾ÀÆr¿�Ç<Ò-ÈÇ¾ ¿-Ì5ºn¿OÆr»�Árºn¿OÈ¸Ò{ÁDÎ(¹_ÆrÊ�ÁráNÂ�¼�º Â�»ÇÆC¿-ÂËºn¾À¿-È®¾ÀÂËÈ±Æ/ò7¿�Â�¾ ¹_Á
¾À¿-ÂËÁCÌ$Å�º Â�¾ÀÆr¿<Ä(æ±ÁCÈ¸»2¼�Ì$ÁrÅ�ÁrÂÑºnáÀÚ@ÇDèhínê ëÆÅ

outann ò7Å�¾ÀÂËÁCÈ�Ì$á Æ�ÁDºná<Ä<ÆCÆCá È�ºn¿-Ê6ºn¿�¿-Ò-ºná
�-ÒeÙ�ÁrÈwÂ�Æ±È¸Â�ºn¿�Ê�ºnÅÇÊ5ÆCÒ�Â�Ä<Ò-Â
peq »�ºná »�Ò-áÀº Â�ÁCÈ�Â�¼�Á±Á��nÒ-¾ÀáÀ¾ÉÁDÅ�¾ÀÒ�¹ È½Ã�È¸Â�Ár¹ÿÈ¸Â�º Â�Á
pinit ÈÇÁrÂ�È�Â�¼�Á®È�Ã�ÈÇÂËÁC¹�È¸Â�º Â�Á�ÂËÆ±×�ÁCÅ�ÆaÄ(ºnÅ�ÅÇºhÃ_¾ ¿-¾ÀÂ�¾ ºnáÀ¾ÀÈ¸ºnÂ�¾ ÆC¿�Å
plot »�ÅÇÁCºnÂËÁCÈ�¹�ºnÄ<È|Æ�Â¯Ê�ºnÂËº5Ê<Ò-Å�¾À¿�Ì+º7¹_ÆrÊ�ÁráLÅ�Ò-¿-Ú�ÕiºnÄ<È|º Å�Á�Ê<¾ÀÈ¸Ä�áÀº�Ã�ÁCÊ7¾ ¿

à5èCè�ò7¾À¿-Ê<Æ/ò7ÈgÄ(Ò-ÈÇ¾ ¿-ÌPÐµÂóÒ�¿-»�ÂË¾ÀÆC¿-ÈwÊ<Á�Ã�¿-ÁCÊq¾À¿ xdview.c Å
prread Å�ÁrºnÊ�Èwº6Ä<Å�Á²÷�¾ÀÆCÒ�ÈÇá Ã_ÈÇºh÷�ÁrÊ6È½Ã�È¸Â�Ár¹ÿÈ¸Â�º Â�Á
prwrit ò7Å�¾ÀÂËÁCÈ�ÂÀ¼�Á®»�Ò-ÅÇÅ�Ár¿-Â�È½Ã�È¸Â�Ár¹�È¸Â�ºnÂËÁ�Â�Æ±º>Ã-áÀÁ
timint ¿-Ò-¹�ÁCÅÇ¾À»�º á�¾À¿�Â�ÁCÌ$ÅÇºnÂ�ÆrÅYÂóÆrÅ¶ÂÀ¼�Á±È�Ã�ÈÇÂËÁC¹�Æ1ÂNÊ�¾ÈÂÜÂ(ÁCÅÇÁC¿-ÂË¾Àºná Á��nÒ-ºnÂË¾ÀÆC¿�È

��� ä�ã­íKë'á�î�ìÆõ�å ngrid � î�ì�æ�íNáÆå*âöìÆü1ä í��Æúöå{ã�ûýè(ç�ë'è(äÆé�ã­å�� þ�� ìFî�æÏæ(â@íNâöè(ì�î�úKî1æ�ò î�ìÆí�î�õ�å*è(ç�á�î�ò�â@ì õBã­ä ëDáBü:î�ùé"î�ôSå(íNåêé"ã2î�ã�ú@èêè(üS÷1è(äÆì�æ1ã�ë'è(ôUåÏã�ç~éDèêôyè(üÏí­âöôSâÒã�î�í­âöèêì þ�� èêôSü1âöúöå(é�ã��Ïì è(ð�âöì-î�æ(ò î�ìÆë'åYâ@ç úöè(è(üUäÆìÆé'è(úöúöâ@ì õâÒãKä�ã­å(ç~äÆúÒû'èêé�ð2áÆâöë'áSò�å(ë'íNè(é;úöå(ìÆõ�íNáSíNè2ä�ã­å2è(ìUò�åêëDíNèêé;á�î�é�æ�ðBî�é'å þ8�9	'k:	&>'
variables.h

î )�; î KL'$, î ,¤*-GDG�'$,	# î [ � � I��v��.+3�!$,	./* î ,	)�./9	'k#D'$:	, î . î !$,	)
!$1�KL*-0 î *-s-&>'$)+./9	*-.�*-0�'70�'$p-% î 0�'$#ks-�v./9	'7AB*�)C./'$0+AB!$#�%	&>' î ./)r'$&>1�x2)C'$'_)C'$3�. î !$,­F�� z y MD./9	'î , î . î *�& KL*-&>%	'�!$1 ./9	'|*-./AB!$)rG�9	'$0 î 3�^P� � 3�!$,�3�'$,	./0�*-. î !$,	M$*-,	#+)C!$A{'�:	&>'$,	*�AB'�KL*-0 î *-s-&>'$)<�
x � o âyZEJÝÞ�4$<>47?BAç68~G9×JwZ{H�9U<
^�9	*-,�;<'+./!7./9�'6)C!$%	0�3�'�# î 0�'$3�./!$0��O*-,	#�'$,	./'$0�./9	'7´_, î [_3�!$ABAB*�,	#

make

�59 î 3�9v� î &>&N'$[L*-A î ,	't./9	'+0�%	&>'$)±*-,	#�#�'$:	, î . î !$,	)®; î KL'$, î ,i./9	't:�&('
Makefile

�D8�9	't'$,	°
K î 0�!$,�AB'$,	.�KL*-0 î *-s�&('

HOSTTYPE
î )q%	)r'$#=./!�#D'$3 î #�'��59 î 3�9{GD&>*-./12!$0�AB°2)CGD'$3 î :	3 î ,�)C./0�%	3�°

. î !$,	)6)C9	!$%�&(#=s�'�*-GDG�& î '$#¶����1�./9	'�KL*-0 î *-s-&>' î )6,	!$.®�L'$.®)C'$./MÑ�L!$%­� î &>&	)C'$' î ,	)r./0�%	3�. î !$,	)
9	!$� ./!5#D!5./9 î )<�

8�9	'$)r'�*�0�'�./9	'û3�%	0�0�'$,	./&>��0�'$3�!$;L, îNM '$#
HOSTTYPE

3�!$#�'$)B*-&>!$,	;m� î ./94./9	'û./'$)C./'$#
G�&>*-./12!$0�AB)L�

aix ä�ïwÕðãwånÉ>ñ ÔnÔnÔ6Å�Ò�¿-¿-¾À¿-Ì�ßPäóà�ÞnÚÛÓ
cray ÐwÅÇºhÃ�ÐwínÔqÅ�Ò-¿-¿�¾À¿-ÌPî Í ä«Ðwæ±åCÄV÷�ÁC»ÇÂ�ÆCÅ�ÎóÄ<ºnÅ�º áÀáÀÁCáÈÅ
dec

Ü±Ý ÐvßPáÀÄC¼�º+Å�Ò-¿-¿�¾À¿-ÌPæ±åDç�è



�ed } ë]\Xì_ÔIf	éVÕYÖÒ`ÔìS`Ø× Ô�e�èYÙ.e<Ú%ì�ÛÜe�êC`ÝÖ7ë]íÞb@í;ì

hp-ux Ö+Ï�ßPÄ<ÆCáÀá Æ|ê Þnë6Å�Ò-¿�¿-¾À¿-Ì�ÖqÏÑÎ(î�à�ínÚéÔ
linux

Í ÆrÎó¿-º ¹_Á|ÏÑÏÑÅ�ÆPÓnÔnÔqÅ�Ò-¿�¿-¾À¿-ÌtØÑ¾À¿-ÒeÙ�ÓnÚéÔ6º ¿-Ê5Ì$ênê
sgi å�ô±ä�ÏÑÆ²ò7ÁCÅ�Ð¯¼�ºná áÀÁC¿-Ì$Á®ÅÇÒ-¿-¿-¾À¿�Ì�ä�ãwä à�ñnÚ>è
sun å�î Í§Ý ¿-Â�ÁrÅ�Ä<Å�¾ÀÈ¸Á®å�ÁrÅ2÷�ÁCÅ�ÞnÔ ÔnÔ6Å�Ò-¿�¿-¾À¿-Ì�åDÒ-¿-æ±å�ënÚ2èhÚ2è
vpp çÑÒÇø¸¾ÀÂ�È¸ÒeÉ2å Í äLùPÏÑÏÑÞnÔnÔ+Å�Ò�¿-¿-¾À¿-Ì�ùPÏÑî�à èhÔUÄV÷�ÁC»ÇÂ�ÆrÅ²ÎóÄ<ºnÅÇºnáÀáÀÁrá Å

make
G�'$0�12!$0�AB)�./9�'P12!$&>&>!$� î ,	;	�Ls-% î &># î ,	;q./9	't*-%	./!$AB*-. î 3�;L'$,	'$0�*�./!$0

autogen
120�!$A î ./)
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kbmpre.cfg Ê<¼¶Á±¹_ÆrÊ�Árá�È¸Â�º Å�Â�È�ò7¾ÀÂÀ¼=Ár¹�Ä�ÂÀÃ_Ä<ÆCÆCá È�ºn¿-Ê5ÅÇÒ-¿-È�Â(ÆCÅ�önñ Ô|Ã�ÁCºnÅÇÈwÂ�Æ
ÅÇÁCºn»½¼BÁ,�nÒ-¾ áÀ¾ ÁDÅÇ¾ÀÒ-¹ È¸Â�ºnÂËÁ�Çâò±¼�¾À»2¼=¾ÀÈ	ò7Å�¾ÀÂËÂ�ÁC¿_Â�Æ±º>Ã-á ÁCÚ

kbmpost.cfg Ê<¼¶Áv¹�ÆCÊ<ÁCáwÈ¸Â�ºnÅÇÂ�ÈCÂ(Å�ÆC¹}Â�¼¶ÁOÄ�ÅÇÁ/÷�¾ÀÆrÒ-È7ÅÇÁCÈ¸Ò-áÀÂËÈ�ºn¿�Ê�ÅÇÒ-¿-ÈFÂ(Å�Ær¹è�önñnÔ6Â�Æ7è�ínönñ|ò7¾ÀÂÀ¼$Â(ÆCÈ¸ÈÇ¾ áNÁC¹�¾ÀÈ¸ÈÇ¾ÀÆr¿-È�ºn¿�Ê5ÆC»ÇÁCºn¿_Â�Ò-ÅÇ¿-ÁCÊqÆr¿-Ú
kbmeq.cfg åDºn¹�ÁPºnÈ*ÁDÁ1ÂóÆrÅ�Á1Ç�ÁDÒ-Â¶»�º áÀ»�Ò-á ºnÂ�¾À¿�Ì6Á,�nÒ-¾ áÀ¾ ÁDÅÇ¾ÀÒ-¹uÊ�¾ Å�ÁC»ÇÂ�á Ã Ú2Ê<¼¶¾ÀÈ®¾ÀÈº6á ÆCÂ;Â(ºnÈÇÂËÁCÅwÂÀ¼�ºn¿�»�Ær¹UÁ¯¾À¿-¾À¿-ÌPÂ�¼�ÁBÃ-ÅÇÈÇÂÑÂÀò7ÆCÚ
kbmeqc.cfg ØÑ¾ÉÑÑÁ kbmeq.cfg Ç?Á¯Ò-Â6Â�¼�Á=çÑæ±ãgÊÑã¯ß Í ¹_ÆrÊ�Ò�áÀÁ glosum ¾ÀÈ�Á/Ù�Î»½¼�ºn¿-Ì$ÁrÊIÂ(ÆCÅDºn¿PÁ��nÒ-¾ ÷�ºná ÁC¿-Â�ÐO¹�ÆCÊ<Ò-áÀÁ�Ç cglosum ÚNî+ÈÇÁ�Â�¼�¾ ÈÑÂ�Æ¶Â�ÁCÈ¸Âº Å�Å�º�Ã�ºn»Ç»�ÁrÈÇÈ�Ä(ÁCÈ¸Ä<ÁC»�¾ ºnáÀá Ãtò7¾ÀÂ�¼BÊ<ÆCÒ{ÁDá Á|Ä<Å�Ár»�¾ÀÈ¸¾ÀÆr¿�Å:ÂóÅÇÆC¹ ÐwÚ
kbmplot.cfg ØÑ¾ÉÑÑÁ kbmeqc.cfg Ç"ÁDÒ-Â	º Ê�Ê<È�Â�ò7Æwà5èâè¶ò7¾À¿-Ê<Æ/ò7ÈwÈ�¼�Æ/ò7¾À¿�ÌtÆr¿-áÀ¾À¿-Á¹�ºnÄ<ÈÑÆ�Â Í ÏÑÏ7ºn¿�Ê Í+Ý ÏeÚ.-DÒ-È¸ÂLº�á ¾ÀÂ�ÂËáÀÁ�Ì$¾À¹�¹_¾ »�Ñ	Ú-Ð¯¼�Ár»�Ñ7Â�¼¶ºnÂ Ã�ÆCÒ-Å
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243�5�687�98:�7;:
real t(ngrid) ºn¿-¿-Ò�ºná�¹�Árºn¿�Â�ÁC¹�Ä<ÁCÅÇºnÂ�Ò-ÅÇÁ�Ä=<<ÐgÅ
real pp(ngrid) ºn¿-¿-Ò�ºná�È¸Ò-¹ÿÆ�Â-Ä<Å�Ár»�¾ÀÄ<¾ÀÂ�º Â�¾ÀÆr¿<Ä(¹�¹�Å
real fsoil(ngrid) »�ÆrÅ�Å�Ár»�ÂË¾ÀÆC¿<Âóºn»ÇÂ�ÆrÅ2Â(ÆCÅ Í ÏÑÏ$ÂóÅÇÆC¹ È¸ÆC¾Àá
�nÒ�ºnáÀ¾ÀÂÀÃ
integer ibiome(ngrid) ÁD¾ÀÆr¹_Á®»ÇÆCÊ<ÁEÄ/è?>�è�êÆÅ
real lat(ngrid) áÀºnÂË¾ÀÂ�Ò-Ê<Á±Æ�ÂNåA@c»�ÆrÅ�¿-ÁrÅ�Æ1ÂNÌ$Å�¾ÀÊ5ÁráÀÁC¹�Ár¿-Â�Ä=<KÅ
real lon(ngrid) áÀÆC¿�Ì$¾ÀÂ�Ò-Ê<Á|Æ�ÂNå1@c»ÇÆCÅÇ¿-ÁCÅ�Æ�ÂNÌ$ÅÇ¾ÀÊ6ÁCá ÁC¹�ÁC¿-Â]Ä=< Å
real ageh(nbiome) ¹�ÁCºn¿_ÈÇÂËºn¿-Ê5º Ì$ÁBÄ ¼�ÁrÅ�ÁDº »�ÁCÆrÒ-È�¹�ºnÂ�ÁrÅ�¾ÀºnáÈÅ
real agew(nbiome) ¹�ÁCºn¿_ÈÇÂËºn¿-Ê5º Ì$ÁBÄ ò7ÆrÆCÊCÃ7¹_º Â�ÁCÅÇ¾Àºná Å
real h(nbiome) È½¼¶ºnÅ�ÁaÂ(ºn»�ÂËÆCÅwÆ�Â Í ÏÑÏkÂ�Æ�¼�ÁrÅ�ÁDºn»ÇÁCÆrÒ-Èw¹�ºnÂ�ÁrÅ�¾Àºná
real fossc(1860:1986) Ð�Ár¹�¾ÀÈÇÈ¸¾ÀÆr¿-È�Â(Å�ÆC¹ ÂóÆrÈÇÈ¸¾ÀáLÈÇÆrÒ-Å�»ÇÁCÈ�Ä(ô±Â�Ð¯ÉéÃ�ÁrºnÅ(Å24387;B�C�DEB�982=:#7=B+C�B�F�6�G47;F
real area(ngrid) ºnÅ�ÁrºtÆ1Â-Ì$Å�¾ Ê6ÁCáÀÁr¹_Ár¿-Â]Äó¹ � Å
real npph(ngrid) È½¼¶ºnÅ�Á®Æ�Â Í ÏÑÏiÂ�Æ¶¼�ÁrÅ�ÁDº »�ÁCÆrÒ-Èw¹�ºnÂ�ÁrÅ�¾Àº á
real nppw(ngrid) È½¼¶ºnÅ�Á®Æ�Â Í ÏÑÏiÂ�Æ¶ò7ÆrÆCÊCÃ�¹�ºnÂ�ÁrÅ�¾Àºná
real klph(ngrid) ØÑÏk»�ÆCÁ1ÂÜÃ�»�¾ÀÁr¿-Â7Â(ÆCÅD¼�ÁrÅ�ÁDºn»ÇÁCÆrÒ-Èw¹�ºnÂ�ÁrÅ�¾Àºná
real klpw(ngrid) ØÑÏk»�ÆCÁ1ÂÜÃ�»�¾ÀÁr¿-Â7Â(ÆCÅDò7ÆCÆrÊâÃ_¹_º Â�ÁCÅÇ¾Àºná
real kldh(ngrid) Ø Ü »ÇÆCÁ1ÂÜÃ-»Ç¾ÀÁC¿�Â�Â(ÆCÅD¼�ÁrÅ�ÁDºn»ÇÁCÆrÒ-È�¹_º Â�ÁCÅÇ¾Àºná
real kldw(ngrid) Ø Ü »ÇÆCÁ1ÂÜÃ-»Ç¾ÀÁC¿�Â�Â(ÆCÅDò7ÆCÆrÊâÃ_¹_º Â�ÁCÅÇ¾Àºná
real pool(ngrid,npool) È½Ã�È¸Â�Ár¹�È¸Â�ºnÂËÁSÄ(ÌPÐ¯É2¹ � Å
real pglobal(npool) Ì$áÀÆ�Á¯ºná�È¸Ò-¹�ÈIÄ(ÌPÐgÅ
real co2 ºnÂ�¹�ÆrÈÇÄC¼�ÁCÅÇ¾À»�Ðwæ���»ÇÆC¿-»ÇÁC¿-ÂËÅ�ºnÂË¾ÀÆC¿�Ä=H-á É2á Å
real mixsm Ð�È¸Â�ÆrÅ�ÁrÊ6¾À¿�¹_¾ Ù�ÁCÊ6ÆC»ÇÁCºn¿_áÀºhÃ�ÁrÅ�ÈÇ¾À¿�»�Á7èhönñ ÔQÄ(Ì+ÐgÅ
real deepsm Ð�È¸Â�ÆrÅ�ÁrÊ6¾À¿�Â�¼�Á±Ê<ÁCÁrÄ+È¸ÁCºqÈ¸¾À¿-»ÇÁ7èhönñnÔ�Ä(ÌPÐgÅI 68C�C�B�3�7�7;24DEB+2=3KJ.L�C�DE:#7=2=L,3
integer iannum »�Ò-ÅÇÅ�Ár¿-Â�Ã�ÁCºnÅ
integer imonth »�Ò-ÅÇÅ�Ár¿-Â�¹_Ær¿-Â�¼
integer idoy »�Ò-ÅÇÅ�Ár¿-Â�Ê�ºhÃ�Æ�Â Ã�ÁrºnÅgÄóÊ<Æ/Ã7Å
integer iday »�Ò-ÅÇÅ�Ár¿-Â�Ê�ºhÃ
integer ihour »�Ò-ÅÇÅ�Ár¿-Â�¼�ÆCÒ-Å
integer iminut »�Ò-ÅÇÅ�Ár¿-Â�¹_¾ ¿-Ò-Â�Á
integer isecon »�Ò-ÅÇÅ�Ár¿-Â�ÈÇÁr»�ÆC¿�ÊM G4BN3�:�DEB�F
string fgrid ¾À¿-Ä<Ò-Â]Ã-áÀÁBÂ(ÆCÅ�Ê<ºnÂ�ºqÅ�ÁráÀºnÂËÁCÊ6Â�Æ±Ì$ÅÇ¾ÀÊ5ÁráÀÁC¹�ÁC¿�Â�È
string fbiome ¾À¿-Ä<Ò-Â]Ã-áÀÁBÂ(ÆCÅ�Ê<ºnÂ�ºqÅ�ÁráÀºnÂËÁCÊ6Â�Æ2Á¯¾ÀÆC¹�ÁCÈ
string ffoss ¾À¿-Ä<Ò-Â]Ã-áÀÁBÂ(ÆCÅDÃ�ÁCº Å�á Ã�ÁC¹�¾ÀÈ¸ÈÇ¾ÀÆr¿-È�Â(Å�Ær¹ ÂóÆrÈÇÈ¸¾ÀáLÐ
string fpoolr Ã-áÀÁ®Â�Æ±ÅÇÁCºnÊ6È�Ã�È¸Â�ÁC¹ÿÈÇÂËºnÂ�ÁUÂóÅÇÆC¹
string fpoolw Ã-áÀÁ®Â�Æ¶ò7ÅÇ¾ÀÂ�Á±È�Ã�È¸Â�ÁC¹ÿÈÇÂËºnÂ�Á±ÂËÆ7=2=DEBN243�7=BPO�C�:#7;24L�3 I L�387;C�L�G
integer maxdt ¹�ºhÙ�¾À¹�Ò-¹ È¸Â�ÁrÄ5ÈÇ¾ ×�ÁBÄóÈ¸ÁC»êÅ
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# name type dimension(s)
# --------------------------
area real ngrid
fossc real 1860:1986
pool real ngrid npool
iannum integer
fgrid string
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auto/fossc.f
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c auto/fossc.f (generated by autogen)
real fossc(1860:1986)
common /fossc/ fossc
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auto/fossc.h
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/* auto/fossc.h (generated by autogen) */
#ifdef UCASE_OBJECT_NAMES
#define fossc_ FOSSC
#endif
#ifdef LCASE_OBJECT_NAMES
#define fossc_ fossc
#endif
EXTERN real fossc_[1986-1860+1];
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# name type fvalue cvalue
npool integer 8 8
ngrid integer 158 158
nbiome integer 17 17
ph integer 1 0
pw integer 2 1
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# name arg preprocessor-switch
arcalc void
cnpp void
filred void
timint int*
plot void __WANT_X11__
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struct {

char name[80];
int type;
int required;
void *addr;

} variable[] = {
{ "", 0, 0, NULL },
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�¶��w|{�}^�~�/{�}~{8�~��z1}~�Ê�;w1�/�/��Ím��x��=������w1���/�;z1�,ª
���/z1}~zm�/z1z1���u��wm¨8z�{��f{8�����=�
�n¬¸}~w1�Ú{Ê����}~�=�
���/{8��z���wm���/z�{8�~���
{8�Õ��z1��w1}~§��;w1¹
�~{8���;w1��w1¬����/z��
{8}~�;{8¨��=z��#º��/z��,��}~�;�/���/{8��z���{8§��/w1�±�~w1�/��{8�;�����/z�É/�
z��~�/{8}~{��~��z1}~�
:=<>"

¨��/�+�=��w1���/z1}~x��;�,zm�/�/}~z1����}~�=�~��z1�+�
z
type

+�{8�¶�;�/��z1�
z1}·���/{8��}~z1��}~z1�,z1�/����{s��{8��{s��§
��z1ª
x��/z1}~z����/z��
{8�;�;����{8��{s��§
��z1�
¬¸w1}��#{�}~�={�¨8�;z1�g{8}~z���z1É/�/z1�®{8���,§
��¨8w1�;�;�|�~w1�/����{8�/�����=�f���/z�É/�;z

master.h
�Õº��/z1§

{8}~z�+
INTEGER_TYPE

��z1{8�/�;�/�
INTEGER

ª
REAL_TYPE

��z1{8�/�;�/�
REAL

ª
STRING_TYPE

��z1{8�/�;�/�
CHARACTER*80

�
º��
z��;{8����z1}g�=�g�,w1��z1x��
{8�N{8}~¨8�;��}~{8}~§«ª�w1¬Õ�~w1�/}~��z1ª�¨8�/�+�;�N�;�|�/��z1¬¸�/��z1�
w1�/�
��¬¸w1}����/z
���=�
�#�;z����/}~��w1�,z·w1¬±��z1É/�
�=�
���;�/���/� {8�/�Ew1�/�����/�+É/�;z1�/{8��z1���;�®���/zu�~w1�/É/�
�/}~{8���;w1�
É/�;z��

z
required

+�{8�s�;�/��z1�
z1}?ª8¨�z1�=�
�nz1�;���/z1}
REQUIRED

w1}
OPTIONAL

�
z
addr

+�{Ê��w1�;�/��z1}|��w����/z���z1��w1}~§��;w1�~{8���;w1��w1¬/���/z��#{�}~�={�¨8�;z��
º��/z�Ûâ�#{�}~�={�¨8�;z��
{8��z1�

variable
�;�!��z1�~�;{8}~z1�E{8��{8�Ê{8}~}~{8§

[]
w1¬8���
�=���,��}~�
�~���/}~z1ª�{��/�

�;�
�~{8�V¨8zg���=}~z1�~���;§m�=�
�=���;{8�;��>Kz1� �#©������,��>Kz|�;���
w1�
�,��z1�~�;É/z1��{8�/�n��z1��z1�/����w1�»���/zg�
�/��¨8z1}
w1¬/z1�;z1��z1�/�������/{8�N¬¸w1�;�;w1x �;�����/z·�;�/�;���;{8�;�;�,{8���;w1�!�

º��/z�É
}~�,�/z1�;z1��z1�/�
Ð¸x��;���Ê{8}~}~{8§u�;�/��z1��}8Ñ��;�!{8�Êz1������§·z1�/��}~§A�8º��
z�¬¸w1�=�;w1x��;�/��{8}~}~{8§
z1�;z1��z1�/������z1É
�/z����
z��
{8}~�;{8¨8�;z1�
��Ím¬¸��z1}����/z��;{8�,� z1�/��}~§«ª
���/z�É
�=z�z1�/����x��=���»���/zu�,z1�~w1�
�
É/�
z1����{8}~�
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};
#define NUMBER_OF_VARIABLES (sizeof(variable)/sizeof(variable[0])-1)

x��/�;�~�»�~�;w1�,z1�|���/z�{8}~}~{8§m�;�/�;���={��=��>Kz1}$ªÔ{8�/�E��z1É/�/z1��{E��}~z1��}~w1�~z1�,�,w1}���{8�~}~w�x��/�;�~�»�#�;�
z1�
���/z�{��~���/{8���,��>Kz·w1¬/���/z�{8}~}~{�§1�

vEw1xZ��w����/zE�
{8}~�;{8¨8�;zm��{8}~��w1¬
variables.h

+Nº��/zm�f{8�,��z1}·��w1���/�;zE}~z�=8�/�;}~z1����x�w
�
{8}~�;{8¨8�;z1�,ª�{8�/�âw1¬¸¬¸z1}~�s�,z1�
z1}~{8�|w1�����;w1�/{8���,z1�����;�/�
�®���/{8��{8}~z����/}~�/z1�µw1¬¸¬�¨8§¶��z1¬¸{8�
�=�,�
º��/z���}~w1�
�;��z1�»���;��zu�;�/��z1�
}~{8���;w1�s��w1���/�;z

timint
�/z1z1�������/zu��{8�
�;���/�S�,��z1������>�zu¬¸w1}

�;�/��z1�
}~{8���;w1�!�²ºÕ{8¨8�;z  �;�;�,���V���/z1�,z^�
{8}~�;{8¨8�;z1�#�fº��/z1�;}Ê��z1�~�={�}~{8���;w1�y�~{8�y¨8zf¬¸w1�/�/���=�
master.h

×�w1�/�;§·���/zg�,��z1���,��>Kz|�;��{����/{8}~z1�n�#{�}~�={�¨8�;z1ª
maxdt_

Ð¸}~z�=8�/�;}~z1��{m��}~{8�;�=�;�/�u�/�
¹
��z1}~���~w1}~z1Ñ¸ªN{8�/�^���/�/��{�����z1{�}~�m�;� ���/z�É/�;z

common.def
�uº��/z���{8¨��=z��;�

variables.h���/���N�~w1�/��{8�;��{8�N�;z1{8���N���/z�¬¸w1�;�;w1x��;�/�n�=�;�/z1�7+

{"First year", INTEGER_TYPE, REQUIRED, &first_year},
{"Final year", INTEGER_TYPE, REQUIRED, &final_year},
{"Write core", INTEGER_TYPE, OPTIONAL, &write_core},
{"Trap FPE", INTEGER_TYPE, OPTIONAL, &trap_fpe},
{"MM.DD date format", INTEGER_TYPE, OPTIONAL, &date_format},
{"Maximum step size", INTEGER_TYPE, REQUIRED, &maxdt_},

º��/z�É/}~���Õ�~w1�;�/�����;��{8�
{8�;�E���/z��;�;��z1}~{8��Ð¸����}~�;�/�
Ñ��/{8��z���w�¨8z��/��z1���;�����/z��~w1�/É/�
�/}~{����=w1�
É/�;z1ª
���
z��,z1�~w1�
�²�~w1�;�/�f� �~w1�/��{8�;�/�n���/z���{8��{���§
��z1ª+���/z����/�;}~�²�~w1�
��}~w1�=�Ex��
z1���/z1}����/z
�
{8}~�;{8¨8�;zu�;�

REQUIRED
w1}

OPTIONAL
ª8{8�
�����/z·¬¸w1�/}~���^z1�/��}~§E�
�=�
z1�����/z�{8����}~z1�,��w1¬/���/z

�
{8}~�;{8¨8�;z��
�J���h�#�9���`�����#���	���,�����"�������#�S�������,���	�������h�D���������M�	���������`�D�������	�������������D���f�����S�����	�����S�7�`���"���,�S����������	�������	�����%���������,���y�,�������,�����%�������������`�D���w�D�	���`���S�����-�� ¡���%¢M�����

data_format = 0;
���9�������^���`�`�S��*��£�������¤¥���,�p�S�h���7���¦�`�����6�����#§��,��¨������¦�����w�S��¨������¦�S��§h�S�����`��©p�¦�S�M���`�����6�����

block data
�*��£����������w�ª2«�¬ � ¬J­J®  p���S§¦�����`�

data
���	�`�������9�,�����¯�	���#���`�����w��°����,���	�����,¢¯��£��p�S�M�����h�D���������%�w��§��,�*�9�,�(�����,§����	��,±�§��,���%�p���,�²�`���M�^�����*�����,�����	�/©p�

���`³ ��� Ä±á�£KÆ|�»ÅbÄ�ÆN¢�Ç,�(¤�àAÄ±�s¥�£�Åb�s£�Á�¥#��Â�� À±¥�£�Ä±Á��
Ím�|���
z��/z1{8}~��w1¬�§
w1�/}��f{8�;� ��}~w1�
}~{8��Ø �n�;w1w1���n�
�,�/{8�;�;§»}~z1�,�;��z1�����/z��~w1��z»���/{8�g��}~w1��¹
{8�
{8��z1�n���/z���§
�,��z1� ¬¸w1}~x�{8}~�¶���/}~w1�/�
�¯���;��z���º��/�;���~w1��zV�~w1�
�,�;�,���nw1¬���x�wV��{8}~���7+����/z
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w1�/}N�;�/��z1�
}~{8��w1}�w1}�É
�/�;��z|���;¬¸¬¸z1}~z1�/�~z�}~w1�/���;�/z|�;�/��w|§
w1�/}�w1x��

timint
�%!|z1�
{8}~���;�/�

���/zV�=�
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timint

}~z1�~z1�;�#z1��{f�,�;�/�
�;zÊ{8}~�
�/�fz1�/��ª(�
{8��z1�;§®���/z����;��zV�=�
��z1}~�#{��N�=�
�,z1�~w1�
�������/{����;�N��w�¨8z��~w1�#z1}~z1�mÐ¸¨8�/���,z1z�{8�;�,w�{8����z1�/���=��'m�  Ñ��
º��/z!{�}~�#�
��z1�/���;�Nw1¬
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integer

ª8{8�/�V�,�;�/�~z�È�æ(!|º#!+Ímvo��{8���,z1��{8}~�
�/��z1�/����¨8§E}~z1¬¸z1}~z1�/�~z1ª±Ûy��}~w1�
}~{8�f��z1}~�
�/{8�
zE��wÊ�/��zÊ{s��w1�;�/��z1}$ª

int*
��º��/z��;�/���
����{8��{��;�����
z��,��{8��zÊw1¬����/z��,§
�,��z1� ��}~�;w1}���w

���;��z·�;�/��z1�
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�¸²��
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ºÕ{8¨8�;z  +�¼�{8}~�;{8¨8�;z1��w1¬Õ���/zu��{8����z1}��fw1���/�;zu{8�/�����/z·�;�/��z1�
}~{8��w1}���w1���/�;z1ª����/{8� �~{8�s¨8z�;�/�;���={��=��>Kz1��¬¸}~w1�U���
z��~w1�/É/�
�/}~{8���;w1�sÉ/�;z��

½,¾S¿�À%Á`½,¾SÂ^Ã¦Ä master Å
First year ÆÈÇÊÉSËSÌ�Í�Î�Ï�É"Ð�Ñ�ÌÊÒMÎÔÓ/Ð�ÕÖÎ�×�ÉSØ%Ù%Ú�ÛyÒMÎ�ÉSØ%ÙÜË�Ì¡Ï�É,Ì¡Ë9Ï�Ì�Ý�Ï�Ù%Þ

Ø%Ï�ÉDÍuß�Ð�Ù^ÌÊÒMÇÊËÈÍ�Î�Ï�ÉDÚ
Final year ÆÈÇÊÙ%Ï�×¦Í�Î�Ï�ÉÈÐ�Ñ�ÌÊÒMÎ�Ó-Ð�ÕyÎ�×�É,Ø%Ù�Ú�ÛyÒMÎ#Ó-Ï�Ë�Ì¡Î�É2Ó-Ð�ÕyØ%×ÊÎ�à(ÇÊ×á×

Ù%Ð�Ì�âyÉ,Ð�ã,Î�ËSË#Î�ä�Î�Ù%ÌhË�×ÊÏ�ÌhÎ�É�ÌpÒ¯Ï�Ù-å ø Ø%Ë�Ìyæ�Î�Ñ`Ð�ÉSÎ�ç¡Ý�Ï�Ù%Ø�Ï�ÉfÍFß
Ð�ÑyÌpÒ¯Î"Ñ`Ð�×Ê×ÊÐ�à(ÇÊÙ%èMÍ�Î�Ï�ÉDÚ�é�Ø%Ì�ÌpÒMÎ�É,Ø�Ù
Ó-Ï¦Í(ËSÌhÐ�âÔÎ�Ï�ÉS×ÊÇÊÎ�É2ÇÊÑ
ÌpÒ¯Î�É,Î6Ï�ÉSÎ�Ù%Ð6ÑdØ�É,ÌpÒ¯Î�É�ã,Ï�×á×ÊÇÊÙ%è�Î�Ù%ÌhÉ,ÇÊÎ�Ë#Ð�Ñ�Ó-Ð�ÕyØ%×ÊÎ�ËSÚê`ë"ì�Ádê�í%îyïyÃ�Ä master Å

Write core ã,Ð�Ù%Ì¡ÉSÐ�×ÊËÈà�ÒMÎ�ÌÊÒMÎ�É�âyÉ,Ð�è�ÉSÏ�ÓðãSÉ,Ï�Ë¡ÒMÎ�Ë"ËDÒMÐ�Ø%×ÊÕ
âyÉ,Ð�ÕÖØ�ã,Î�Ï
core ñ%×ÊÎ�Ú2ÛyÒMÎ�ËSÇáè�Ù%Ï�×�ÒMÏ�Ù%ÕÖ×áÎ�É�ã,Ï�ÌhãfÒMÎ�Ë"Ë�ÇÊè�Ù%Ï�×áË�ÉSÎ�Ë�Ø%×ÊÌ¡Þ
ÇÊÙ%è�Ñ`É,Ð�ÓXÏ�ÙÜÇÊ×Ê×áÎ�è�Ï�×%ÇáÙ%ËSÌhÉ,Ø%ãSÌ¡ÇÊÐ�ÙLò SIGILL ódôÖÏ�æ�Ø%Ë6Î�É,É,Ð�É
ò SIGBUS ódô�Ï�Ù%Õ�ÏÔËSÎ�è�Ó-Î�Ù%ÌhÏ�Ì¡ÇÊÐ�Ù�ä�ÇÊÐ�×ÊÏ�ÌhÇÊÐ�Ù/ò SIGSEGV ó`Ú�õ�Ì
ÇÊË*Ù�Ð�Ì¯âÖÐ�ËSË�Ç æ�×ÊÎ�ÌhÐ�ãSÐ�Ù%ÌhÇÊÙ%Ø%ÎÔÌpÒ¯ÎÔÉSØ%Ù%ô�æ�Ø�Ì�ÌpÒMÎ"ÒMÏ�Ù%Õy×ÊÎ�É
ã,Ï�ÙRÎ�ö�ÇÊÌ�ãS×ÊÎ�Ï�Ù%× Í�ÚOõ÷Ñ�Í�Ð�ØRÌ¡Ø%ÉSÙøÐ�ÙRÌpÒMÇáË
ù%Ï�è�ô<ÌÊÒMÎ�ÒMÏ�Ù%Þ
Õy×ÊÎ�É6ã,Ï�×Ê×ÊË abort() Ì¡Ð�âyÉ,Ð�ÕyØ%ãSÎ�Ï-ã,Ð�É,Î�ÕyØ%Ó-âúÑdÐ�É�âyÐ�Ë�Ì¡Þ
Ó-Ð�ÉSÌ¡Î�ÓXÕÖÎ�æ�Ø%è�è�ÇÊÙ�è�Ú�é�ÍLÕyÎ�Ñ`Ï�Ø%×ÊÌhô�Ù%Ð�ãSÐ�É,Î�ÇáË�âyÉ,Ð�ÕÖØ%ãSÎ�Õyô
Ë�ÇÊÙ%ã,Î�ÌÊÒMÎ core ñ%×ÊÎÔÇÊË*Ø�ËSØ%Ï�×Ê× Í/ä�Î�ÉfÍÜ×áÏ�É,è�Î�Ï�Ù%ÕúÙ�Ð�Ì�Ì¡Ð�Ð
Ø%Ë�Î�Ñ`Ø%×�ò`Ï�Ì2×ÊÎ�Ï�Ë�ÌMÙ%Ð�Ì<ÇÊÙ�æ�Ï�Ì¡ãDÒRÉ,Ø%Ù�Ë�Ð�ÙúËSØ%âyÎ�ÉSã,Ð�Ó/âyØ%ÌhÎ�É
ÒMÐ�ËSÌhËSó`Ú

Trap FPE ã,Ð�Ù%Ì¡ÉSÐ�×ÊË#à�ÒMÎ�ÌÊÒMÎ�É�ù�Ð�Ï�ÌhÇÊÙ%è�Þ`âÖÐ�ÇÊÙ%Ì�Î	ö�ãSÎ�âyÌ¡ÇÊÐ�Ù%Ë*ò SIGFPE ó
Ë¡ÒMÐ�Ø%×áÕ9è�Î�Ì�ã,Ï�Ø�è�ÒMÌ�æ�Í(ÌÊÒMÎ#Ë�ÇÊè�Ù%Ï�×ûÒMÏ�Ù%Õy×ÊÎ�É¡ô	à�ÒMÇÊãDÒÜè�Ç ä�Î�Ë
Ï�à(Ï�É,Ù�ÇÊÙ%è/Ó/Î�ËSË�Ï�è�Î�Ï�Ù%ÕÜËSÌhÐ�âyË9ÌpÒ¯Î�É,Ø%Ù%Ú�ÛyÒMÎ�ÕyÎ�Ñ`Ï�Ø%×áÌ
æ�Î�ÒMÏ¦ä�ÇÊÐ�Ø%É�ÇÊËÈÌhÐM×áÎ�Ï¦ä�Î%ÒMÏ�Ù%Õy×ÊÇÊÙ%è"Ì¡Ð¯ÌpÒMÎ¯ÆÈü�ý�ÛÈý�þ9ÿ É,Ø%Ù%Þ
Ì¡ÇáÓ/Î/×ÊÇ æ�É,Ï�ÉDÍ�Ú � Î�âyÎ�Ù%ÕyÇÊÙ%è-Ð�ÙRÌpÒMÎ/ây×ÊÏ�Ì¡Ñ`Ð�ÉSÓ Ï�Ù%ÕOã,Ð�Ó/Þ
âyÇÊ×ÊÎ�É�Ë�Î�ÌhÌ¡ÇÊÙ�è�ËSô�ÌpÒMÎ�ËSÎ�Î�ö�ã,Î�âÖÌhÇÊÐ�Ù%Ë�Ë�Ì¡Ð�âÜÌÊÒMÎ�É,Ø%Ù^à(ÇÊÌÊÒ Ï
Ì¡ÉSÏ�ã,Î�æ�Ï�ã��Èô6Ð�É/Ï�É,ÎOËSÇá×ÊÎ�Ù%Ìh× Í Ì¡É,Î�Ï�Ì¡Î�Õ Ï�Ë INF òdÇÊÙ�ñ%Ù%ÇÊÌÊÍ�ó
Ð�É NaN ò`å Ù%Ð�Ì¡Þ`Ï�Þ`Ù%Ø%Ó�æ�Î�É�ç,Ï�Ë�ÕyÎ�ñ%Ù%Î�Õ�æ�ÍLÌpÒMÎ�õ������ ËSÌhÏ�Ù%Þ
ÕyÏ�É,ÕyódÚ

MM.DD date format ÇÊÑ�Ù�Ð�Ù%Þ���Î�ÉSÐ�ôûãDÒMÏ�Ù%è�Î�ËÈÌpÒMÎ�ÇÊÙ�Ì¡Î�ÉSâÖÉSÎ�ÌhÏ�Ì¡ÇÊÐ�Ù�Ï�Ù%Õ*Ð�Ø%Ì¡âyØ%Ì�Ð�Ñ
ÕyÏ�Ì¡Î�Ë�ÌhÐ�å Ó-Ð�Ù%ÌÊÒMË�ñ%É,Ë�Ì¡ç Ú
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��}~�=z1��{8�!���
zm�~�/}~}~z1�
�����;��zE{8}~zn}~z1�
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�~zm�;�
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z1�#�����;��z�����{8���u�;�����/z!�,w1}~��z1���;�/��z1�
�;�uz1�#{����;�/z1� �(©�¬(�;���;�;z1��¨�z1¬¸w1}~zn���
zmÉ/�
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�;�/��z1�
}~{8���;w1���;�
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WYX[Z[\^]`_badc³Û|w1�/���=��z1}·���/z�¬¸w1�;�;w1x��;�/�V�~w1�
É/�
�/}~{8���;w1�¶É/�;z1ª/x��/�;�~�°}~z1�,z1�f¨8�;z1�m���/z�z1�
¹
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First year = 2000 ½SÀ%í�e÷½SêHfhg4iJiji�ì`êkglijmji
Final year = 2050
filred: START ½S¾,îyÂon¯ïd¾qpFn¯½Lp,ì
annprp: START END 1y îyí%í%À%îyï,ë"½,¾wë"îy½,îyì`Á`ê�í
monprp: START END 1m f-ê�í�ì�r�ï ÄMë"½,¾wë"îy½,îyì`Á`ê�í
cnpp: START END 1m s îÖï s À%ï`îyì`¾df-ê�í�ì�r�ï Ä
t�u$u
outmon: 01.02.START* END 1m ê�À%ì ë#À%ì�îÖì�¾,í%Â/ê�evf-ê�í%ìwr
outmon: glosum í%¾S¾,Âxply�ï`ê�Ã�îÖï'p,ÀFf�p
outann: START+1* END 1y ê�À%ì ë#À%ì�îÖì�¾,í%Â/ê�e�Ä7¾,îy½
outann: glosum í%¾S¾,Âxply�ï`ê�Ã�îÖï'p,ÀFf�p
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name first last delta
filred 01.01.2000 01.01.2052 0y 0m
annprp 01.01.2000 01.01.2051 1y 0m
monprp 01.01.2000 01.01.2051 0y 1m
cnpp 01.01.2000 01.01.2051 0y 1m
outmon 01.02.2000* 01.01.2051* 0y 1m
outann 01.01.2001* 01.01.2051* 1y 0mÐ¸æ�¨8��z1}~�#z����/{8�(�,�;�/�
�;z|z1�/��}~�;z1���/{8�
zg{����;�/��z1}~�
{8��w1¬�>�z1}~w�{8�/�n{n�={��,�
���;��z�z1�/��}~§�w1¬����/z

É/�/{8�
§
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END
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z1�/z1}~{8��z1�¯+

filred: 01.01.2000
annprp: 01.01.2000

monprp: 01.01.2000

cnpp: 01.01.2000

outmon: 01.02.2000*

outann: 01.01.2001*

calling sequence for
time point 01.01.2000

|
|
|
|

register filred

register annprp

register monprp

register cnpp

filred
annprp

monprp

cnpp

next: 01.01.2052

next: 01.01.2001

next: 01.02.2000

next: 01.02.2000

º��/zm¬¸w1�/}u��w1���/�;z1�·�/{��#zm¨8z1z1�°}~z1�
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zn�;�/��z1}&¹
�
{8�+�,��z1�~�;É/�~{����=w1���·È�w1}m{f�,�;�/�
�;zÊ�~{8�;�;ª
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filred
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�|§
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��É/�;z���{8����z1}~�#��º��
z1}~z1¬¸w1}~z1ª
monprp

}~z1��{8�;�/���;�s¬¸}~w1�/�Nw1¬
cnpp

ª�{8�
�Ê¨8w1���s{8}~z·�;�/��z1}~��z1��{8¬¸��z1}
outmon

ª8{8�
��¨8z1¬¸w1}~z
outann

Ð¸�,z1z�¨�z1�=w1x�Ñ��
outmon: 01.02.2000*

monprp: 01.02.2000

cnpp: 01.02.2000

outann: 01.01.2001*
annprp: 01.01.2001

filred: 01.01.2052

calling sequence for
time point 01.02.2000*

| glosum |
|

reg. outmon register glosum

register outmon
glosum

outmon next: 01.03.2000*

È�w1}����/�;����w1�;�/�(w1¬����;��z1ª
���/z1}~zu�;��w1�
�=§�{m���=�
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outmon
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�~§��;�!��z1z1�/ª
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glosum
�;�·}~z1�
�=����z1}~z1�°É/}~�,�,��©�¬N�=�°���/}~�

glosum
��z1��z1�/��z1�²w1�¶{8�/w1���
z1}��fw1���/�;z1ª
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z���}~w1¹
�~z1�,�
��Ò vEw1x x�z������;�V�/�/���;�¦´ �/�,�N¨�z1¬¸w1}~z=#�z1�~z1��¨�z1} � �,��+

outmon: 01.12.2000*

monprp: 01.12.2000

cnpp: 01.12.2000

outann: 01.01.2001*

annprp: 01.01.2001

filred: 01.01.2052

calling sequence for
time point 01.12.2000*

| glosum |
|

reg. outmon register glosum

register outmon
glosum

outmon next: 01.01.2001*
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¦�w1���~{8����z1z����/{��
outmon

�=���;�/�,z1}~��z1�»¨8z1¬¸w1}~z
outann

ª�x��/�;�~�s�/{8��¨8z1z1��{8�;}~z1{8��§n}~z1�
¹
�;�,��z1}~z1�®¬¸w1}

01.01.2001*
ª����/z·��w����/z1�;}|w1}~��z1}gw1¬/{�����z1{�}~{8�/�~z·�;�����/z·�~w1�/É
�nÉ
�=z��

monprp: 01.12.2000

cnpp: 01.12.2000

outmon: 01.01.2001*

outann: 01.01.2001*
annprp: 01.01.2001

filred: 01.01.2052

calling sequence for
time point 01.12.2000

|
|

register monprp

register cnpp

monprp

cnpp

next: 01.01.2001

next: 01.01.2001

Ì��;�±z1x��;�,z1ª
monprp

{8�/�
cnpp

{8}~zm�;�/�,z1}~��z1�s{8¬¸��z1}
annprp

ª�¨8z1�~{��/�,z
annprp

��}~z1�~z1��z1�
���/z1�i�;�����
z·�~w1�/É/�EÉ/�;z��

outmon: 01.01.2001*

outann: 01.01.2001*
annprp: 01.01.2001

monprp: 01.01.2001

cnpp: 01.01.2001

filred: 01.01.2052

calling sequence for
time point 01.01.2001*

� � | glosum |
|

reg. outmon register glosum

register outmon� � | glosum |
|

reg. outann

not again

register outann

glosum

outmon

outann

next: 01.02.2001*

next: 01.01.2002*

Ím�(���/�;����w1�;�/�
�;�����;��z1ª
glosum
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outmon
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conf
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}~{8���;w1�s�;�/¹¸¨8z1��x�z1z1�/ª
w1}?ª

�;¬�§
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conf -d whatever.cfg 2>&1 | more
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conf -d whatever.cfg >& | more
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more
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subroutine sub1 extern float r;
real r extern int i;
integer i extern void sub1();

void main()
common /r/ r {
common /i/ i sub1();

i = 12345;
write(*,*) ’i=’,i r = 67890.;
write(*,*) ’r=’,r sub1();
end }
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Symbols from sub1.o: Symbols from main.o:

Name Scope Type Name Scope Type
sub1 |extern|entry | sub1 |undef |code |
r |undef |common | i |undef |data |
i |undef |common | r |undef |data |
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#define cglosum_ CGLOSUM
#endif
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#define cglosum_ cglosum
#endif
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auto/co2.f
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real co2
common /co2/ co2
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auto/co2.h
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#ifdef UCASE_OBJECT_NAMES
#define co2_ CO2
#endif
#ifdef LCASE_OBJECT_NAMES
#define co2_ co2
#endif
EXTERN real co2_;
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subroutine fmod
include ’auto/co2.f’
...
write (*,*) ’co2 = ’,co2
end
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#include "auto/co2.h"
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void cmod_(void)
{

printf("co2 = %f\n", co2_);
#ifdef DBL

scanf("%lf", \&co2_);
#else

scanf("%f", \&co2_);
#endif
}
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auto/fossc.f
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real fossc(1860:1986)
common /fossc/ fossc
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real pool(ngrid,npool)
common /pool/ pool
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auto/fossc.h
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auto/pool.h
+

#ifdef UCASE_OBJECT_NAMES
#define fossc_ FOSSC
#endif
#ifdef LCASE_OBJECT_NAMES
#define fossc_ fossc
#endif
EXTERN real fossc_[1986-1860+1];
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#ifdef UCASE_OBJECT_NAMES
#define pool_ POOL
#endif
#ifdef LCASE_OBJECT_NAMES
#define pool_ pool
#endif
EXTERN real pool_[npool][ngrid];
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subroutine fmod
include ’auto/fossc.f’
include ’auto/pool.f’
Ú¡ÚDÚ
write (*,*) ’fossc(1975) = ’,fossc(1975)
write (*,*) ’pool(29,ph) = ’,pool(29,ph)
end
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#include "auto/fossc.h"
#include "auto/pool.h"
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void cmod_(void)
{

printf("fossc(1975) = %f\n", fossc_[1975-1860]);
printf("pool(29,ph) = %f\n", pool_[ph][29-1]);

}
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/* auto/modules.h (generated by autogen)
* Note:
* - Names must be shorter than 32 characters.
* - The Symbol NUMBER_OF_MODULES must always give the correct
* number of table entries.
* - Index 0 is not used.
*/
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/* first section: object name translation */

#ifdef UCASE_OBJECT_NAMES
#define arcalc_ ARCALC
#define cld_ CLD
#define clp_ CLP
#define cnpp_ CNPP
#define filred_ FILRED
#define cglosum_ CGLOSUM
#define glosum_ GLOSUM
#define idummy_ IDUMMY
#define ocean_ OCEAN
#define outann_ OUTANN
#define peq_ PEQ
#define pinit_ PINIT
#define prread_ PRREAD
#define prwrit_ PRWRIT
#define timint_ TIMINT
#define plot_ PLOT
#endif
#ifdef LCASE_OBJECT_NAMES
#define arcalc_ arcalc
[...]
#define plot_ plot
#endif

/* second section: external declaration */

extern void arcalc_(void);
[...]
extern void prwrit_(void);
extern void timint_(int*);
#ifdef __WANT_X11__
extern void plot_(void);
#endif

/* third section: table entries */

struct {
char name[32];
void (*addr)();

} module[] =
{

{"", NULL },
{"arcalc", arcalc_},

[...]
{"timint", timint_},

#ifdef __WANT_X11__
{"plot", plot_},

#endif
};

#define NUMBER_OF_MODULES (sizeof(module)/sizeof(module[0]) - 1)

/* NUMBER_OF_MODULES is *not* the number of elements in the
* array, but one less!!! we use only elements [1] ...
* [NUMBER_OF_MODULES]. Therefore, array declarations have to
* be made with NUMBER_OF_MODULES+1 */
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SUBROUTINE EMPTY
END
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extern void empty_(void);
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Das leere Modul : 02.05.1997
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/* variables.h
*
* This file is part of the modular structure distribution.
* Johannes Hoffstadt, 28-MAY-1997
*
* This file contains a list of the known variables. It defines a table
* which translates names of variables to their types and addresses.
* The table is alphabetically sorted.
*
* Note:
* - A name can be any description, but must be shorter than 80 characters.
* - The Symbol NUMBER_OF_VARIABLES must always give the correct number
* of table entries.
* - Index 0 is not used, only elements [1] ... [NUMBER_OF_VARIABLES].
* - Array declarations have to be made with [NUMBER_OF_VARIABLES + 1].
*/

struct
{

char name[80];
int type;
int required;

/*
union {

int *i;
real *r;
char *s;

} addr;
*/
void *addr;

} variable[] =
{

{ "", 0, NULL },
{ "First year", INTEGER_TYPE, REQUIRED, &first_year },
{ "Final year", INTEGER_TYPE, REQUIRED, &final_year },
{ "Write core", INTEGER_TYPE, OPTIONAL, &write_core },
{ "Trap FPE", INTEGER_TYPE, OPTIONAL, &trap_fpe },
{ "MM.DD date format", INTEGER_TYPE, OPTIONAL, &date_format },
{ "Maximum step size", INTEGER_TYPE, REQUIRED, &maxdt_ },
{ "Initial value for CO2", REAL_TYPE, REQUIRED, &co2_ },
{ "Cell data file", STRING_TYPE, REQUIRED, &fgrid_ },
{ "Biome data file", STRING_TYPE, REQUIRED, &fbiome_ },
{ "Fossil emissions file", STRING_TYPE, REQUIRED, &ffoss_ },
{ "Read pools from file", STRING_TYPE, REQUIRED, &fpoolr_ },
{ "Write pools to file", STRING_TYPE, REQUIRED, &fpoolw_ },

};

#define NUMBER_OF_VARIABLES (sizeof(variable)/sizeof(variable[0]) - 1)
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ójôxõkíLî�ö«÷VõbîYíLóJõbí�øúù�îHï�÷�ù�ò
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 SIGSEGV
ý�ùq÷�û8ï�÷HôxõÄójõbò
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process_explicit_times() ÿxùq÷�ù parse_time_entry() õbîkû8÷Hõ��xþLù�õ'ójôxöPñ
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ñ�ò
ôxûVò
ôxõb÷�þ3	FójñF
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ò
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ô~õ)ø ò�ùSíLójù�÷��IójôFö�õ
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ò
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ò
ô õ
ø ÷oñ
ò�ùqõ ójþL÷�ôFîHõ
ï�î�	F÷Hö��[ó}ùqî�þLõb÷�öUò
ôxöN÷��@ò�ôxõbî�õ)øk÷�õÄó+�4ñ
÷ ò�ù>ÿxù�÷Hö}ò
ôxù�õb÷�ójöTý create_sorted_index() �
create_explicit_index() ��
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 set_fp_exception_handling() ü�&Nø ò
ùVþLî�ÿxõbò
ôF÷>ò
ùVÿxùq÷�ö�î�ôxñ �UîHô�@Yé$ì�d�ê õÄî=ù�÷Hõ`õ
ø ÷
økójôxöNñ
ò
ôxû�î��C�xî�ójõbò
ôFû8ìëðNîHò
ôFõl÷��FíL÷�ð«õÄò
îHôxùdý�ö«÷�ð«÷�ôxöNò
ôxûSîHô�õ)øk÷e	FójþLò
ó"�4ñ
÷=# Trap FPE % ��
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 time_loop() üC&Nøk÷�ç�éLd õÄò
ï�÷�íqîHÿxôxõÄ÷Hþqù[ójþL÷!íLñ
÷�ójþL÷�ö���ò
ôxò
õÄò
ójñjõÄò
ï�÷�ò
ùkù�÷Hõb�-ójôFöoó�ñ
î�îHð�ò�ù
÷�ôxõb÷�þL÷�ö�ò
ô(�Sø ò�í�ø�õ)øk÷�íLÿFþLþL÷�ôxõxõÄò
ï�÷�ò
ùkùq÷�õb�-õ)øk÷�íLóJñ
ñ
ò
ôxûSù�÷��Jÿx÷Hôxíq÷/�ëî�þvõ
ø ÷`õbò�ï�÷!ð«î�ò
ôxõxò�ù
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÷�þ
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÷�þ
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