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Abstract

Embedded system industry is growing rapidly. More and more chips with

different functions and performances are developed. So the related cross-platform

development toolchains are under urgent demands. To upgrade the chip software

design efficiency and cut the costs of development, many enterprises opt for

porting the open-source toolchain to persue the maximum benefit.

Debugger is an indispensable part of the tools. When provide a cross-

platform development toolchain to programmers, a powerful and easy-to-use de-

bugger can help programmers to develop right programs and identify the bugs

quickly. GNU project provids a toolkit with compiler, assembler, linker and de-

bugger. GNU source-level debugger GDB can work in a variety of platforms,

with a common MI(machine interface). GDB can be integrated into the Eclipse,

DDD, Insight, and other IDEs(integrated development environment).

This thesis analyzes the GDB internal algorithms, points out the key parts

and gives the detailed methodology for porting GDB. In order to verify the

validity of our approach, we ported GDB to the base-band communication and

video codec chips of Beijing Simplight Nanoelectronics. The results show that

this method can quickly and accurately develop a correct cross-platform debugger

for embedded chips.

Keywords: Cross-platform toolchain, Debugger, GDB, porting, retarget
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1.1 NNNÁÁÁììì
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?��èù«�©��{�y§S��(5®²Ã{÷v§Smu�I�"


�NÁì�k���^´�±�y?Èóä��(5"Ï�?Èì3?È§S

���ÑkNÁÀ�Ú`zÀ�§3uÙ^���ÿ¬¦^`zÀ�5��°

{���1©�§�3muL§¥§��¬¦^NÁÀ�5���õ�NÁ&

E±BÏé�Ø"¦^NÁÀ��¬���1©�¥�\�þNÁ&EøNÁ

ì¦^§¤±ù
NÁ&E��(5�UdNÁì?1u�"ÏdU
¯�/

��¡mu��õU�õ1��(�NÁì´�y�¡�OÚ��z?Ý�7

�^�"

1.2 GNU Debugger

GNU Debugger§{¡� GDB§́ ��õUr���¡� GNUm
NÁì"§

¦^iÎ.¡§�±^5NÁ C, C++, Pascal, FortranÚ�
Ù§�ó"§

�±�âØÓ���ëê§3ØÓÌÅþ?È)¤ØÓ�NÁì±|±ØÓ�

O�ÅNXe�Ú8I©��ª"§|± 20õ[�û� 90õ«�¡§Ù¥�

) Intel, IBM, AMD, ARM, MIPSÚ SUN��¶�û�NõÌ6�¡"38I

©��ª�¡§§|± a.out, ECOFF, XCOFF, PE, ELFÚ SOM�õ«8I©

��ª§±9 STABS, COFF, DWARF, DWARF2Ú SOM�õ«NÁ&E�ª"
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GDB��c��´ 6.6�§(���´µhttp://sourceware.org/gdb§�

±l(��Õe1� GDB�����
�èÚ(�¦^Úmu©�"

1.3 £££��� GDB���`̀̀:::

æ^£� GDB��{'lÞm©���#�NÁìk±e�
`:µ

(1)æ^£� GDB��{�±|^ GDB¥�äN�¡Ã'��è§X�«8

I©��|±�è§Ö�NÁ&E��è§��ä:§*	:��'��è§�

�) GDB�Åì�ó�� (MI, Machine Interface)�"ù�U���~�m

u��#NÁì�ó�þ§
��±ü$mu��"Ï�ù��{NÁìmu

ö�^Ñ�
)Ù§Ü©�õU§;5u,��¡��è§
Ø^é���¡

��£Ñ�ké��
)"

(2)l¦^ö�Ý5`§ü$ÆSJÝÚ±Ï§¦^Ú��·-��"3�

�O�ÅNXe�þ¦^ GDB �3Ù§�O�ÅNXe�þ�¦^´��a

q�§$��±`´Ä��Ó�"ù
�Ó:�)�«NÁ·-§ÑÑNÁ&

E��ª�"ù�U¦§S
;�­#ÆS,	��muóä§Jpmu�

Ç"
� GDB�®²k
2��^rÄ:§¿�UÚõ«8¤mu�¸ (IDE,

Intergrated Development Environment)8¤§~X DDD, InsightÚ�c�

~61� Eclipse§ù�U
ü$§S
�ÆS��§ áÆS±Ï§�U�

A/ü$�rúi�Ô§S
�¤�"

(3) GDB� GNU�Ù§muóä§X GNU�?Èì GCC!®?ì GAS!ó�ì

LD§U
;�/(Ü3�å§/¤���ª²�muóäó"du GNUIO�

m�5§¤k<Ñ�±�U^��
©�§Ò�3cà¦^Ù§�?Èì§'X

Open64�§���) GNUU
£O�IO�ª¥m©�§(Ü GNUóäó�Ù

§óä��±�~Ð/�¤��óäó��ï"

(4)duØI�­#��¡Ã'��è§���#��¡���?Èì��

m�±��/ á"­#?���NÁìI���ìè3�����mS�¤§


·��¢�L²£� GDBK���±d��<3����S�¤§XJ�â

�©�¢�²�2?1mu§��muó��± á���ü�(Ï§!��

�mÚ¤��±`´w
´��"

8c§GDB (��kü�'�©�µ5 Debugging with GDB 6[1]Ú5 GDB

Internals6[2]"cö´ GDB�¦^Ãþ§Ì�0�¦^ GDBNÁ§S��{¶

http://sourceware.org/gdb
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�ö´�mu<
��ë�§0� GDBSÜó�Å��©�"�´�ö��#

ØU�þ GDB�uÐ§
�kéõ'�Ù!´��§¤±ØU���6§5


) GDB¤k�SÜÅ�Ú)û£� GDB¤���JK"�©´é§���Ö¿§

X­£ãXÛÄu GDB�,«�¡¯�mu���(Ú­½�NÁóä"
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­­­���VVVggg

��£� GDB§7L�
)�
Ú£��'�Vg§e¡·�0��
Ú

GDB£��'�­�Vgµ

2.1 ÌÌÌÅÅÅ!!!888IIIÅÅÅÚÚÚªªª²²²���mmmuuuóóóäääóóó

ÌÅ (host)Ú8IÅ (target)´ª²�?ÈÚNÁ¥�~­��ü�V

g§́ �ïª²�muóäó��{Ø�Ä:"3ùp§ÌÅÚ8IÅÑ´�

,«O�ÅNXe�"

3ª²�muóäó¥§8IÅ��´�,«i\ªXÚ (Embeded

System) §=óäó?ÈÑ���1§S$1�²�"�´3Ï~�¹e

i\ªXÚ�5UÑ'�$§k�$�ëö�XÚÑØ|±§¤±�Ü©i\

ªXÚÑvkv
�?nUåÚ�;�m÷v§Smu<
3Ùþmu§S�

I�§ÒI�ò§S3Ù§�²�þ?È¤õ��e1�8IÅþ$1"ÌÅ

Ò´�ù«kv
?nUåÚ�;�m§U
$1�5�muóä?1^�m

u�O�Å§��´ó�Õ½ö�<>M (PC)§�§�O�ÅNXe�Ú8I

ÅqØ��"�
�Ñi\ªXÚ]
���§q)ûÌÅÚ8IÅO�ÅN

Xe�ØÓ�¯K§Ï~�¹eæ^��{´3ÌÅþ¦^;��muóä)

¤�±38IÅþ$1��?��è§?È¤õ��2ÏL,
�ªò��1

§S©�e1�8IÅ�S�þ$1"NÁ��ÿ§ÏLÌÅþ$1�NÁì

Ú8IÅ(��´;��mu�)?1�pª�Ï&5�¤é§SG��uÿÚ

é§S$1���"$13ÌÅþ�muóä8���)µ?Èì!®?ì!ë

�ì!NÁì�k¥¼ê§§���[ì�3�å§�¡�ª²�muóäó"

2.2 ÎÎÎÒÒÒÚÚÚ111&&&EEE

ÎÒÚ1&E (SAL, symbol and line)´��?�©�¥�NÁìJø

��
&E§3�©¥�±w�´ GDBUl§S�?�©�¥�����ÀÜ§

=3§SØ$1��¹e GDBé��1©�
)õ�"du GDB´
è?NÁ

ì§3NÁL§¥§NÁö�±��3¼ê¶§
§S1?��ä:§�±��
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�<
§S¥�Cþ"ù� GDBÒ7L��¼ê\�� �§��ÎÒ�/�!

 £þÚSN§
§S�1&E§¤± GDB7LÏL,
�ª5��ù
&E"

���¹e§ù
&EÑ´ GDBÏLÖ\��1�½öó���?�©�§é

�?�©�?1©Û§réA�(��\ GDBSÜ��
(�NCþ¥���"

,�3$1L§¥kI¦�§GDB2lù
&E¥Ïé��NÁ§S�'�Ü

©"

GDB¥k;��©�5Ö�äN�8I©��ª§~Xµ"elfread.c/h,

coffread.c/h, dwarfread.c/h, dwarf2read.c/h"�"ù
©�¥Jø
Ö

��?�©�¥�;�éAT©��ª&E�¼ê��"ØLïáÎÒL��

Ü©ó�Ñ´ÏLN^ LIB BFD¥�óä¼ê5¢y�"3 GDB¥½Â�ù


¼êÌ���ó�´� GDBJø�����Ð©z!V\!­ïÚ�¤ÎÒL§

±93�(�ÎÒ�Lp�ÏéÚ)Û��¯�ÎÒ"

éu¦^Ä�ó�¥�§S§GDB¬�â8I©�¥�¹�&E5�ä�

1\=
�'�¥©�"GDB¥k�� objfile(���L object files��

ù
&E§®²�Ö\�8I©�¬�V\� symbol objfile�L¥"GDB¿

Øo´�eÖ\¤k�8I©�SN§$��±`3���¹e GDBØ¬Ö\

¤k�8I©�&E§Ï�@��{¬O\ GDB��;�m�ÑÚ$1�m"

GDBkn«a.�ÎÒLµfull symbol tables(symtabs), partial symbol

tables(psymtabs), minimal symbol tables(msymtabs)"Ù¥ symtabs�¹

®²���Ö\��
ÎÒ&E"3§Sff1\��ÿ§§�¹�SN´é

��§¬�XÖ\äN�ÎÒ&EC��5�
�¶psymtabs¥�¹�
�Ì

��ÎÒ&E§���´�­��ÎÒ&E§ù��L±9�¹�ÎÒ31�

gÖ�8I©���ÿÒ¬��ï"GDB3Ïé�� symbol��ÿ§¬Äk3

symtabs|¢§XJ3 symtabséØ�éA�ÎÒ\�§Ò¬=
3 psymtabs

Ïé"�3 psymtabs¥é�éA�ÎÒ\���§ÒN^ PSYMTAB TO SYMTAB

÷§XJ psymtabs¥éA�\��¹
� symtabs¥éA\����§d÷

¬���£T��§ÄKN^�'¼êòdÎÒ�¤k&El��1©�

¥Ö\� symtabs ¥�¿r§5þ� psymtabs ¥TÎÒéA\�þ,�¦

^¶msymtabsÌ��¹@
�NÁ'é'���Ï^ÎÒ&E§'Xµ init,

start, hltù
¼ê\��/�§Ù�^'�{ü"

1&E��´��X�A�ÎÒ©��å�Ö��§1&E¥�¹

§
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S©�� �§±9
§S1ÚÅì�-�éA'X"1&EÌ�^uä:Ú

üÚ�ÿé§S¥ä�1 ���ä§¿Jø�
è?NÁì
�è�<�&

E"

2.3 Call Stack and Stack Frame

3O�Å�Æ¥§Call stack´���,�§S��3$1�¼ê�&

E�Ò"Call stackd stack frames|¤§z� stack frameéAu���

�¤$1�¼ê"

ã 2.1: Stack frame

3�861�O�ÅNXe�¥§�Ü©O�Å�ëêD4§ÛÜCþ�

©�Úº�Ñ´ÏLöp§SÒ5¢y�"Ò^5D4¼êëê§�;�£�
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&E§��M�ì±ø¡EN^c?nÅG�"zgN^��¼ê§Ñ��T

gN^�¼ê¢~©�Ò�m"�ü�¼ê©��@Ü©Ò�mÒ�� stack

frame§�Ò´`§stack frameù�`{Ì�´�
£ã¼êN^'X�"

Stack frame|��ª�­�5Ú�^Ny3ü��¡µ1�§§¦N^

öÚ�N^ö�¤,«�½"ù��½½Â
¼êN^�¼êëê�D4�ª§

¼ê�£���£�ª§M�ìXÛ3N^öÚ�N^ö�m?1��¶1�§

§½Â
�N^öXÛ¦^§gC� stack frame5�¤ÛÜCþ��;Ú¦

^"

ã 2.1£ã�´�«;.� (MIPS O32)i\ª�¡� stack frame|�

�ª[3]"3ùÜã¥§O�Å�Ò�mæ^�´�eO���ª§ SP(stack

pointer)Ò´�c¼ê�Ò��§§���´Ò.� �"Current Frame¤

«=��c¼ê(�N^ö)� frame§Caller’s Frame´�c¼ê�N^ö

� frame"z� frame¥¤���SNÚ��^S§Kd8INXe��N^

�½ (calling convention)½Â"Xã 2.1¤«§MIPS O32N^�½5½


¤Ó�mØ�u 4�'A�ëêAT�3l $4� $8�M�ì¥§�e�ëê

AT�g��N^ö stack frame�ëê�¥§¿�3ëê�¥I��co�

ëê�3Ò�m¶XJ�N^öI�¦^ $16� $23ù
�3M�ì (saved

register)§Ò7Lkòù
�3M�ì����3�N^ö stack frame�

�3M�ì�¥§��N^ö�£�¡Eù
M�ì�¶��N^öØ´�f

¼ê�§=�N^ö¥�3éÙ§¼ê�N^§I�ò RA(return address)M

�ì ($31)�����N^ö stack frame��£��¥¶�N^ö¤I�¦

^�ÛÜCþ§A��3�N^ö stack frame��/Cþ�¥"

3vk BP(base pointer)M�ì�8Ie�¥§?\��¼ê�I�ò

�cÒ���e£Ä n'A§ù���� n'A��;�mÒ´d¼ê� stack

frame��;«�"d�Ò��BØ2£Ä§�U3¼ê�£�2òÒ��\

þù� £þ¡EÒy|"duØU�B£ÄÒ��§¤±M�ìØÒÚÑÒ

Ñ7L�½ £þ§ù� x86e��O�ÅéÒ�¦^�ªkX²w�ØÓ"

3 RISCO�Å¥Ì�ë�O��´M�ì§saved registersÒ´�3

?\��¼ê�§XJ,����¼ê&E�M�ì¬3�c¼ê¥�¦^§

ÒATòdM�ì���æÒþ§�¼ê�£�¡EdM�ì�"
�du

RISCO�Å�Ü©æ^½��-½ö½C��-§���-�ÝØ¬�L 32
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� "
y�O�Å�S�/���®²*Ð� 32 §ù�3�^�-pÒØ

v±�¹k��S�/�§¤± RISCO�Å��/Ïu���£/�M�ì

RA(return address)5¢y¼ê��£"A�3z�¼êN^¥Ñ¬¦^�ù

�M�ì§¤±3éõ�¹e raM�ì¬���3æÒþ±;���¡�¼ê

N^?U§�¼êI��£�§læÒþ�£ RA,�a="£Ä SPÚ��M�

ì�Ä���?3¼ê�mÞ§�� function prologue¶¡Eù
M�ìG

��Ä����3¼ê���§�� function epilogue"

2.4 ���§§§NNNÁÁÁ

ã 2.2: Remote Debugging

3 GDB�NõA5¥§�§NÁ (remote debugging)´Ù¥kX�~­

�A^���"�§NÁ´� GDB$13ó�Õþ§¦^G1��!�ä��

½öÙ§���$1�NÁ§S�²�(8IÅ)?1Ï&§¢yNÁõU"[4]

�?1�§NÁ�§GDB�6u��NÁ stubJø�õU§Xã 2.2¤«"

Stub´�38IÅþ$1���ã�è§ù��ã�èÌ�Jø
éS�!M

�ì��¯Ú?U±9� GDB?1Ï&�õU"GDBÏL RSP(remote serial
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protocol)�§?1�6§¢yNÁõU"[5]

��5¿�´§stub�¢y�ªkõ«µstub�±�3 ROMþ§ù� stub

�±����Åo§S5?n?nÅG�¶stub��±��NÁ§S?È�

�åe1�S�¥§�¬�XA^§S�òÑ
òÑ¶XJ3?È�¦^ØÓ

�ë��� (link script)§ò stub�3Ø��NÁ§S­U�S�«�¥§

��±¢y4 stub¤�����$1�Åo§S"
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GDBkéõG�=£ÚSÜ�1Ü6��{§e¡{ü0��eA��Ä

:��{µ

3.1 GDB���éééÄÄÄ

GDB´��^r�p^�§e¡{ü/w�e GDB3éÄ��

�oµ

(1)?n·-1D\�ëê§¿dd���
é$1�)K��Cþ"'

XµGDBIOÑ\ÑÑÚIO�ØÑÑ�©�£ãÎ§̂ r.¡§�1©��ë

ê§���©�´»��§�±¦^ "gdb --help"5�w¤k�U�ëê"

(2)N^�«Ð©z¼ê5éNÁì?1Ð©z"Ð©z�SN�)µ·-

�L§8I?nÅ÷½Â§óä¼ê§¤k©�§�cO�ÅNXe�§·-1

)ºì§G1Ñ\§&Ò?n¼ê§
§S�ó§̂ r.¡�"du GDB���

�*ÐÚ�£�5§§½ÂéõÏ^�óä¼ê��§I�mu<
räN�

¢y5þ� GDBSÜ���Cþ½ö½Â��A�÷§ù� GDBÒ�±æ^Ó

����5¦^ù
¼êÚCþ�ØÓ¢y"

(3)�â1�Ú���Cþ¿¦^1�ÚÐ©z�5þ�¼ê5�1�


�A�Ä�§,�=£���"'X�<Ñ GDB���&E§�<Ñ�c�m§

�1�A���©���§�1�ù
Ä�±� GDB¬��òÑ½ö?\·-

Ì�§��^r�Ñ\"

3.2 Frame���...

Frame(stack frame)�.´ GDB^5(½¼ê�N^Ú�N^{¤�æ

^��."§�nØÄ:®²3þ©¥ùL§Ù�Ð��O´�
|± DWARF

NÁ&E�ªp� CFI(call frame information)" GDB� frame�.´ù

��µz� frame ���¼êéA§�c PC(program counter) ¤?¼ê�

frame�10�§d frame�þ��Ò´d¼êN^ö� frame§Òù��?�

? þ£E (unwind)§Ò�±�EÑ��¼êN^�{¤"3 GDBSÜ´ÏL

�ïóLêâ(�5¢y�"3 GDBNÁ��w¼ê� backtraceÒ´d�.
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���	ÜL«"�,d�.�kéõ^?§'Xl�N^ö¥�£§l¼ê

¥aÑ§ÚL��¼ê§ÑI�d�.5�ä§S�¥ä �"3ùp�k�

�­��AÏ� frame§�� sentinel frame§=1-1� frame§½Âd frame

�8�´�
£E���c(10�) frame§ù´�� unwind frameL§�m

©§́ £E�±�~?1�'�"GDB¬¦^ create sentinel frame¼ê§�

â prologue©Û���M�ì&E5Mïù� frame"

3.3 Prologue©©©ÛÛÛ

Function prologue ��´38I©�¥§ uz�¼êmÞ��T¼

êO�ÐÒ�mÚ��M�ì�Åì�è§Ù1�Ì��)ò�
­�M�

ì��?Ò§£ÄÒM�ì����c¼ê3ÑæÒ�m"�¼ê�1�.

�§éA� epilogue¬����¯�±r?nÅ�¸¡E�¼êN^c�

G�"prologue©ÛÌ�´��ï frame traceÑÖ�§ GDB7L����

frame�Ä�Ú £þâUû½,�/� u=� stack frame¥§
� GDB

7L��3?\¼ê�Ñé=
M�ì�
�o?U§â�±ÏL©Û���

(�M�ìSN§
�£E��(� frame"XJ?ÈìU�)�(� DWARF

NÁ&E§@oÙ¥� CFIÒU
�Ñv
�&E§�IÖ��A�SN=�§

ÄKÒI�¦^prologue©Û5��ù
&E"

Prologue©ÛÌ�æ^��{´l¼ê\�m©uÿ�½���Åì�

-§©ÛÙ¥z^�-éM�ì�?U"~XµM�ìSNØÒ§=£�,	

�M�ì��§,�òù
?U?1®o§±�Ñd¼ê� prologueéM�ì

ÚæÒ�?U§¿òù
?U��3�� register cache(�¥§±ø�ï

frame�L�¼ê¦^"k��^B�£©Û���¼ê�1�^L�ª�é

�/�5�� skip prologue�8�"

3.4 äää:::???nnn

ä: breakpoint´�^r�½§S¥�,� �§�§S$1�ù� 

��¬¥ä�1§r8I?nÅ���­#=��NÁö"¢S¦^¥Ì�k

ü«�{5¢yä:õU§�«��Mä:§,�«��^ä:"Mä:´�

8I?nÅM�|±ä:õU(½ö38I?nÅ�[ìþ|±ä:õU)§�

U�¢y�¹´8I?nÅk��;���ä:�M�ì§� PCÚù�M�ì
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SN���§8I?nÅ¬�)��É~§É~?n¼ê¬r�c?nÅG�

Ï�� GDB ¶̂ ä:´�8I?nÅØ|±M�ä:§I� GDBæ^Ù§�{

5¢yä:õU"��3ù«�¹e§GDB¬rS�¥I�¥ä ���-?

U��^¥ä�-½öÙ§�±¦8I?nÅ�),«É~��-§�§S$

1�ù� �§�1ù^�-�§8I?nÅ¬Ó¼É~§?\�A�É~?n

¼ê§É~?n¼ê¬rG�Ï�� GDB"I�5¿��:´§ù«�¹e7L

�§S38I?nÅþ��;�m��§ÄKÃ{¢y^¥ä"

ØL§þ¡==´lnØþ©Û
 GDB�ä:Å�§3�c��� GDB¥§

cÙ´3ª²�NÁ�L§¥§GDB�±rä:õUe���¡þ� GDB stub

½ö gdbserver?1?n"GDB==w�8IÅþ�§S3=�/���ä:§


d8IÅþ�§S¢yä:õU"�,k;���Æ�ª5½=
´M�ä

:§=
´^�ä:§�äN�¢y�ª���±d GDB stubÚ gdbserverg

Cû½"

3.5 üüüÚÚÚ���111

ùp�üÚ�1 (single stepping)kü��¡�n)µüÚªL�1


§SÚüÚªL�^Åì�-§,�¥ä§S�1§ò?nÅ���=��N

Áö"üÚªL�1
§S´ÏL©ÛNÁ&E SAL5¢y�§SALpI²



§S�1ÚÅì�-�éA'X§GDB¬3e�1
§S�m©��ä:5

¢yüÚªL
§S"üÚªL�^Åì�-�kü«¢y�ª§aquä:§

©�MüÚÚ^üÚ"MüÚ��´8I?nÅ|±üÚ�1�õU¶̂ üÚ

´d GDBÏL©Û�c�-���Aä:5¢yüÚ�õU"GDBÄkÖ� PC

¤����-§XJ�c�-´�^���-§GDBÒ3�c�-�e�^�

-?�\ä:¶XJ�c�-´�^©|½a=a�-§GDBÏL�-8½Â

é�-)è§©ÛÑ§ò�a=� �§,�3@� ��\ä:"

3.6 &&&ÒÒÒ???nnn

&Ò´�3§S$1L§¥u)��
Ø�ý��¯�"ö�XÚ¬ò§

S$1L§¥�U�)��«&Ò?Ò§¿D�k
&Ò�A�¶i"GDB�

±uÿ��NÁ§S$1L§¥�)�&Ò§¿�±d^rg½ÂA½&Ò�
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?n�{¶8IÅ��±�É GDBD�§�&Ò"^r�±¦^ info handle

·-�w��&Ò�?n�{"

�´3���¹e§8IÅ�¬¢y�þA«&Ò§¿�ù
&ÒÚ GDB

�&Ò�þ�L¿Ø�yU��éA"ù�ÒI�8IÅþ�?n§S½ö

GDBg�?1=�§ù�L§¿ØE,"

3.7 ���§§§???nnn

3Pk�§Å��ö�XÚþ$1�§S§¦^ GDBNÁ�§�±3�§

�m?1��¿�¯éA]
"GDB¬�â8IÅ�£�&E5�ï�§�L§

¿±�§?Ò�¢Ú�����§éA�&E"Ï��§�m��S�ÚXÚ

]
§GDB�I���?§éA�æÒÚPC��
{ü�&E§ù
&ENy

� gdbthread.h¥� thread info(�"¤±ù�?n�'�{ü§GDB
§

S©� thread.c¥½Â
�§?n��'¼ê"

du GDB¥��§Å�´�^��§§3�c��� GDB¥¿vk¢yM

��§§¤±3�,
õ�§?nì£��§¬æ^Ð¢ GDB §̂ ^��§�[

M��§��{5¢yM�õ�§NÁ"

3.8 SSSÜÜÜ¼¼¼êêêNNN^̂̂

SÜ¼êN^ (inferior function call) ´� GDB ÃÄN^,�¼ê§


�J�´3§S��c ��1�^¼êN^�é"�
¢y���ý§S

Ü¼êN^7L¦^�§S�æÒÚêâ«
��£�qØUK�§S��~

$1§¤± GDBI����´3N^c��?nÅÚS�y|§,��¼êD

\�(�ëêÚ�£/�?1N^§3N^�¡E?nÅÚS�y|"§�¢

y�ª´N^Ú8IÅ�'�è��¼êN^�ëêÚ�£/�§3�£/�

þ��SÜä:§?U PC�¼ê�\�/�m©�1N^§�§S�1�dä

:���¼ê�£�¿òéM�ì�¤k?U?1£E"¼êSÜéêâ«�

?U´Ø�¡E�§Ï� GDB¿Ø��Ùö�§GDB�¡EM�ì��©G�§

Ï�¼êëêÚ�£���� �Ñ´M�ìÚæÒ§
òæÒ��¡E��

© �ÒU��¤kéæÒ�?U"

ØLSÜ¼êN^�I���
Ù§�¯�§~X?n¼êëê"C�ó

¥¬éëêa.?1gÄ=�§K&Rº�ÒI�ò¤k floata.�ëê=
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�¤ doublea.,
 prototype(ANSI C)º�ÒØ�d=�"d	�I�é�

¼ê�\�/�§(½�£/�"ù
ó�¤�6�¼êÚêâ(��±3

infcall.h/c¥é�"

3.9 ���aaa===|||±±±

�a= (longjmp)´ C�ó��«Å�§§7L
��¼ê�N^Ú�£

5K"3 CÞ©� setjmp.h¥k���6u8IÅ�(�N jmp buf"ù�Å

��Ny´k½Â�� jmp bufa.Cþ buf§N^ setjmp(buf)¼ê�¬r

y|��3Cþ bufp§�§S�UY�1�� longjmp(buf, value)�ÿ§

§S¬�â buf�SNa=£�C��� setjmp¼êN^� �§Ù�J�

�u�1 setjmp()ù�¼ê§Ù�£�´ value"[6]

GDB SÜé�a=�|±´ÏL���
AÏ�SÜä:5¢y�"Ï

� jmp buf �(�ÚäN�O�ÅNXe�k'§GDB kÖ��
 symbol§

=µlongjmp, longjmp, siglongjmp, siglongjmp�SN§,�^�c CPU

NXe��6�è5þ� GET LONGJMP TARGET÷½ö gdbarch get longjmp target

¼ê5���a=�� �§3ù
 ���SÜä:±��é�a=�|±"

duù
ä:Ø´NÁö���§Ïd3�~�NÁL§¥´Ø���§��

±^Jø� GDB�oö�·- "maintenance info breakpoints"�w"

3.10 ***			:::

*	: (watchpoints)��´�«��3êâ«�ä:§���*	:�

êâ��¯�§§S¬�)¥ä"Úä:��§*	:�©�M*	:Ú^*

	:"M*	:Úä:Ä�vk�oØÓ§�êâ«�êâ��¯�§CPUg

Ä�)¥ä¿� GDB�wgC�G�¶�^*	:Ú^ä:Òké�ØÓ
"

Ï� GDBØAT�?Uêâ«�SN§@�¬K�§S��1§¤± GDB�U

æ��«é���{§Ò´ü�-$1§3zgÊî�wÚ'��e��*	

: ��êâ´Ä�?U"�I�5¿��:´§éuÖ�Ú�¯a.�*	

:§GDBI�M��|±§Ï� GDB3	Ü�U'�êâ´Ä�?U§
ØU�

�êâ´Ä��¯ÚÖ��&E"
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3.11 uuu���:::

lVgþ5ù§u�: (checkpoints)´ GDB��§SNÁÏG���«

Å�§NÁö�±£���u�:� �­#l@pm©NÁ§S"3|±?

§Å�� LinuxXÚe§����u�:Ò´!å�c?§§¿�â�c?§

G�Mï��#?§UY$1"�´3NÁi\ªXÚ�§S�§du]
�

��5§Ø�N´��ù�:§'�{ü��¹´i\ª�¡��[ì|±�

�G��õU§ù�3?1�[ìNÁ��ÿ GDBÒ�±|^ù
5�B�?

1u�:���"XJ8IÅþØU$1|±?§Å��ö�XÚ§GDB�v

kk���{5¢yu�:Å�"ù�õU3 GDB��cu1�¥�Ø
¤

Ù"
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GDB�SÜ(��OÚ GCCaq§z�Ü©Ñ©�càÚ�à"Ù¥Úä

N8I?nÅk'��èÌ��)ü�Ü©µA½�ª�?�©��Ö�Ú©

Û±98I?nÅNX(��6©�"

GDB é�?�©��Ö�´�6u LIB BFD(Binary File Descriptor

Library) �§éÅì�-��®?�6u Opcode library "ùü�¥Ñ´

�� GNU ��?�óä8 GNU Binutils u1�" GDB 
�è¥� bfd Ú

opcodeùü�8¹e�SNÚ GNU BinutilséA���
�èp�ùü�

8¹SN´���Ó�"XÛ£� LIB BFDÚ Opcode�±ë�©z5GNU as

�£�6[8]Ú5Binary Utilities Generator for Application Specific Instruction

Processor6[9]"�©Ì�?ØA½O�ÅNXe�� target dependentÜ©"

GDB� target dependentÌ��¹ü�Ü©§½Â GDB�$11��Þ©

�ÚÐ©z gdbarch(��©�§ùü�Ü©dØÓ�ü���©�5?n"

e¡·�^ SRCL« GDB
§S��8¹µ

3?È�§"SRC/gdb"8¹e� configure��¬�â?È�ÿ�½�8

I?nÅa.3 "SRC/gdb/config"8¹eÏé±éA8I?nÅ·¶�8¹§

,�3�A8¹eÏé cpuname.mt©�"�â cpuname.mt©��SNé�é

Aud8I?nÅ�½Â GDB�Þ©�§,� configure¬rdÞ©�=z�

��¶� tm.h�Þ©�§configure�¬âd)¤ config.h©�"Ï��~

��¹� defs.hÞ©�¥�¹
ùü�Þ©�§3e¡�?ÈL§¥§A�¤

k�©�Ñ¬�¹ùü�Þ©�§Ïd3 "SRC/config/cpuname"8¹e�Þ©

�ÒU½ÂéõA½�÷5K� GDB�$11�"


 configure©��¬�â cpuname.mtÚ "SRC/gdb/Makefile.in"§)

¤�½8I?nÅ� Makefile ©�§ù�©�¥�½
8I?nÅéA�

target dependent©�Ú?È·-§¿�â¤��&E)¤ "init.c"©�"

3 init.c¥�¼ê initialize all files� GDB�éõ'�Ü©?1Ð©z

ö�§5þ�'¼ê"

ùp�Ñ¤kI�V\Ú?U�©�§b�·��3��¬¶� BOX��
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¡£� GDB"

I�V\�©�µ

SRC/gdb/config/box/box.mt, SRC/gdb/config/box/tm-box.h;

SRC/gdb/box-tdep.h, SRC/gdb/box-tdep.c.

I�?U�©�µ

SRC/gdb/Makefile.in, SRC/gdb/configure.host, SRC/gdb/configure.tgt;

SRC/configure.in, SRC/configure.sub, SRC/readline/support/config.sub.
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£� GDBÙ¢Ò´� GDB?���#��à§ùp��à�ÚO�ÅNX

(����'�@Ü©�è"GDB�6ùÜ©�è5¢yé CPU1��n)Ú

ö�§¤±`ùÜ©�è�¡� target depentdent code§�¹ù
�è�©

���¡� target dependent file(tdep)"

GDBSÜé8Ie��Ä��~{ü§§@�8IÅÒ´��Pk�
M

�ìÚ�¬�;�m�Åì"é8IÅXd{'�Ä�U4 GDB��é{ü�

$1�Ü6"3 GDB�
�è¥£ã,«8Ie��Ä�(�´�� C�ó�

(�Na. struct gdbarch"ù�(�Na.§±9 gdbarch.c/h¥�¤k

SNÑ´d��©� gdbarch.shgÄ)¤�"ù�(�Na.¥�¤
Cþ

Ú¤
¼ê����½Â
 GDB¤I������8Ie�.����"d(

�Na.���Û���Cþ current gdbarch���(�NÒ´�c�8I

e��'�(�N¢~"�I�¦^ù�(�N�¤
CþÚ¤
¼ê���§

ÏL gdbarch.c/h¥Jø�¼ê��?1N^"I�5¿��:´§3Î��

� GDB¥§þ¡J��éõ�¡Ñ´ÏL½Â÷�ØÓ�¼êþ¢y�§�´

@��U3?È�(½¼ê��§Ø|±3$1��U8Ie�"

�â GDBéO�ÅNXe��Ä�§·�ÏLA�Ü©5&? GDB�à�

?��{µ

5.1 555þþþ###���ààà��� GDB¥¥¥

��� GDB?�#��à§Äk�á�ÙXÛò#�à5þ� GDB¥"d

u3��©�p®²5²=
©�´�c8Ie�� tdep©�§ Makefile

¬léA� tdep©�¥Ïé± " initialize "mÞ�¼ê���c target

�Ð©z¼ê"c¡`L GDB éÄ�3 initialize all files() ¥¬N^

ù�Ð©z¼ê§¤±·�I���Ò´3ù�Ð©z¼ê¥ò#�à5

þ� GDB ¥"�{´3ù�¼ê¥N^ "gdbarch register" ¼êò�c8

Ie�� bfd architecture !gdbarch�Ð©zÚ dump¼ê5þ� struct

gdbarch registrationa.��L gdbarch registry����L�þ"ù�
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3I�� GDBÒ¬N^5þ� gdbarch�Ð©z¼êé current gdbarch©�

S�Ú?1Ð©z"

du gdbarch �Ð©z¼êKIé current gdbarch ?1Ð©z§¤±

·�e¡?Ø�¯KÌ�ÒÚù�¼êk'§=XÛ3ù�Ð©z¼ê¥�

current gdbarch���(�ó��~�¤
CþÚ¤
¼ê��"

5.2 ������888IIIeee���ÄÄÄ���&&&EEE

£ã,«8Ie�5`§oATJø�
�~Ä��&E"ù
&EÙ

¥k
®²3 LIB BFD�,
Cþ¥½ÂL
§'XO�ÅNX(�¶!O

�Åi�!O�Å/��Ý!z'A ê��§ gdbarch ¥k����Cþ

bfd arch infoÒ���� LIB BFD¥éA� struct bfd arch infoa.�(

�N¢~¶ØL�õO�ÅNXe��&EEI�3 gdbarch�Ð©z¼ê¥

��"

3ù
��¥'�­��kO�Åi!^S (byte order)!A^�?�

�� (ABI, Application Binary Interface) §�k�
�O�ÅNX(�

A5Ú C�óIO���'���§XSï�«a.�'Aê§Sï2:ê

a.��ª��"ù
±9��¤ù�¤
CþÚ¤
¼ê��Ñ�±ÏL

set gdbarch xxxx5��"Ù¥ xxxx�� struct gdbarch¥�,�¤
Cþ

½¤
¼ê��§'X set gdbarch short bit(gdbarch, 16)Ò´ò gdbarch

���¤
Cþ short bit��16§¿gÒ´�d gdbarch� shorta.�Ý

� 16 "

5.3 ������MMM���ììì���'''&&&EEE

þ¡J�
§GDBr��8IÅw¤��Pk�½êþM�ìÚ�¬�;

�m�Åì§ØL GDB¿vk{ü/@�¤kÅìÑäk�Ó���
�^S

ü��M�ì"(¢§3 GDBw5§8IÅ�M�ì´± current gdbarch�

¤
Cþ num regs�þ�§l���?ÐÒ���ê|§GDB3Ö�ù
M

�ì��ÿ�´±��S�z��{5Ö�§Ï�ù�U
�5é���B"

�´§duù
M�ì3Åì�-ÚNÁ&E¥�?è¿Ø�½� GDB���

�§¤± GDB¥Jø
�«Å�¦^rUòØÓ��Ú¦^�ª�M�ìN�

����5Lþ�"3 gdbarch(�N¥kA�¤
¼ê��¢yù�õU§
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©O´ stab reg to regnum!stab reg to regnum! dwarf reg to regnum!

sdb reg to regnum !dwarf2 reg to regnum§ùA�¼ê�^Ñ´òM�ì

3,«8I©��ª¥�?ÒN�� GDB¥�?Ò"XJ^rI�ù
M�ì

?Ò�N�§ÒATréA�N�¼ê��� gdbarch�¤
¼ê��þ"d

u3NÁL§¥§NÁöI�^,«´P�¶i5�OM�ì�?Ò§I��

� gdbarch���¼ê�� register name����¼ê5?1M�ì¶�M

�ì?Ò�=�"GDB�I���M�ì���âU�(Ö�Ú��©��m§

I��� gdbarch�¤
¼ê�� register type��,��±�£M�ì�

a.(^ GDB�SÜa.L«���)�¼ê§"

éu GDB 5`§��¢yNÁõU§I���A��~­��M�ì?

Òµpc(program counter), sp(stack pointer), ps(processer status)Ú

fp0(floating pointer register 0)"pc¥�;e^�-�/�§spM�ì

�;�c�Ò��§ùü�M�ì´8cA�¤k RISCO�ÅÑä��"ps

M�ì��?nÅG�i§'X i386� FLAGSM�ì" fp0�1��2:ê

M�ì§ùü�M�ì´Ä�3ÀO�ÅNX(�
½"gdbarchkéA�¤


Cþ pc regnum, sp regnum, ps regnum, fp0 regnum��§��M�ì?

Ò"XJ�c target�¹þãM�ì§ÒAò gdbarch¥�éA¤
Cþ��

éA�M�ì?Ò§§��%@�� -1§=Ø�3"XJ GDBØU��Ö� pc

½öØUÖ� spM�ì§I��� read pc, write pcÚ read sp���'¼

ê5¢yù
õU§Ï�éùü�M�ì�Ö�´ GDB�� CPU$1�'�"

gdbarch �¤
Cþ num regs Ú num pseudo regs �½
8Ie��M

�ìêÚ�M�ìê§ATUì�¡�¢S�¹?1��"M�ì=´�

ý¢�M�ì§�M�ì´�,
8Ie��
?È��B
J[Ñ�M

�ì"éý¢�M�ì§ GDB ��UìM�ì?ÒS�Ö�Ú�\§éu�

M�ì§A��� gdbarch�ü�¤
¼ê��µ pseudo register readÚ

pseudo register write��KI?n�M�ì�Ö�Ú�\�¼ê" GDB�

òM�ì©¤Nõ|§XJI��{§A��� gdbarch �¤
¼ê��

register reggroup p���ä,�M�ì´Äáu,�|�¼ê"

5.4 ������ stack frame���'''&&&EEE

Äk§·��(½8Ie��æÒ´�þ�´�eO��§�±��
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gdbarch�¤
¼ê�� inner than��ü�Sï�¼ê core addr lessthan

Ú core addr greaterthanÙ¥��§äNÀJ=�d target�¢S�¹û

½"3 tdep©�¥§�­��'u frame�&E´XÛ unwind frame§Ò´

�� gdbarch¥�¤
¼ê�� unwind pc��1��(�¼ê"

unwind pcù�`{��u�§Ù¢ù�¼ê�Ì��^Ò´� unwind

frameJøv
�/�&E§{ü/5`QÒ´�£� unwind� frame¤?¼

ê��N^/�§�â§S�1�^S§���¹eù�/�Ñ´d¼ê��

£/�2~�N^�-�Ý"�´(½¼ê��£/�3ØÓ�O�ÅNX(

�þ¿Ø�Ó§3 RISCO�Å¥§���¹e�£/�¬�3��;��M�

ì ra¥"�´3 unwind��ÿ GDBI���z�¼ê¥ ra���SN§=

=���c ra��´vkõ�¿Â�"3c¡·��ùL§��1§S�I

���ù�SN§� rak�U��N^¼ê?U�§�N^¼ê¬r ra��

3Òþ(Xã 2.1 )§ù�ÏL©Û ra3Òþ��� �ÒU���(��£/

�"¤±ù�¼ê�Ï~�{´^ frame unwind register unsigned¼ê5�

� ra��"�u§XÛ¼��(�M�ì�§·�e¡¬UY?Ø§ØL3ù

pI�5¿��:´XJ unwind�´ SENTINEL FRAME§@oÒAT�£�c

pc��"

e¡?Ø frame unwind register unsignedXÛ��éA frame�M�

ì�"3 frame.c ¥½Â
��(�Na. frame info §ù�(�N�±

��z�¼ê� frame &E" GDB é call frame �©ÛÒ´g.�þ�

ï�� frame info ��L§�.�Ò´·�þ¡¤`� SENTINEL FRAME "

frame unwind register unsignedéM�ì�Ö�Ò´ÏLÖ�ù��L¥�

&E5���"XJù��Lvk�Mï§ GDB¬N^�X�¼êMïù�

�L§
�àI���´¢y frame snifferÚ frame base sniffer¼ê¿¦

^ frame unwind append snifferÚ frame base append sniffer¼êòÙV

\�éA� sniffer�L¥�"GDB¬U^S¦^�L¥�¼ê��é���

U�~ó��"{ü�5`§ùü�¼ê��^Ò´w� GDBëê next frame

�þ�� frameéA�¼ê�\�/�Ú prologue¥éM�ì��;"XJ

?Èì|± dwarf2NÁ&E�ª§@o3 dwarf debugging informationp

� CFI(call frame information) ®²Jø
v
�&E5§ù�ÿ�I�

r dwarf2.c/h¥� dwarf2 frame snifferÚ dwarf2 frame base snifferV

\� sniffer�L¥=�"XJØ|±NÁ&E§@oI��à¢yùü�¼
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ê§äN��{�� mips-tdep.c¥�¢y"

du¼ê� prologueÌ��^´��?nÅG�§́ d?ÈìgÄ)¤

�§ØéAu?Û�è"¤±éuNÁö5`§�´v�o^?�§�±��

gdbarch�¤
¼ê�� skip prologue��ªL prologue�¼ê"Ó©Û

prologue��§XJkv
�NÁ&E§�±N^ skip prologue using sal

��ªL prologue��1�^�-/�§=¦^ SAL(symtab and line)5(

½ prologue���§Ù¢Ò´Ïé¼ê
�è¥�1�1�ééA�Åì�

-"XJvkv
�NÁ&E§�I�éÅì�-?1©Û5é� prologue�

"�"

5.5 üüüÚÚÚÚÚÚäää:::

üÚÚä:Ñ´ GDB�� CPU$1�Ãã"XJM���|±ùü�õU§

3 tdep©�p¡ØI���o¯�"XJM�Ø|±ùü�õU§ÒI��

��A�¼ê5?nùü��¬"breakpoint from pc���¼ê�^´�â

pc ��ØÓ5ÀJ¦^=« break�-§Ì��
�B¦^C��-�O�

Å"memory insert breakpointÚ memory remove breakpointKI�\Úí

Øä:"�´du�Ü©O�ÅÑ|±M�ä:§½öä:d8IÅà�§S

?1?n§¤±���8Ie�� tdep¥Ñvk��ùü�¼ê"

duü�é�1´l SAL¥¼�e^�é��-/�,��\ä:§¤±

üÚªL�é���6uä:õUÚ§S©�¥�1&E"�^�üÚªL�

-ÒI�éÅì�-?1©Û
§Ï�Åì�-¥ka=!=£Ú�£�-§¤

±üÚ¿Ø´{ü/rä:��3�^�-�Ý��"��/�{´Ö��c

Åì�-§©Û§´Äáu=£�-§XJáu=£�-§Òé�-?1)Û§

Ö��A/M�ì§��=£�/�§3=£�/�þ��ä:"ù�õUd

gdbarch¥�¤
¼ê�� software single step���¼ê¢y"XJù�

¼êvk�5þ§K`²8IÅ|±M�ü�-$1"

5.6 JJJ[[[¼¼¼êêêNNN^̂̂

J[¼êN^ (dummy function call)Ò´�3 GDB¥¦^·-µ"print

foo(args...)" 5?1¼êN^"ù«N^Ò´c¡�{©Û¥ùL�S

Ü¼êN^"'u��¼êëêÚ�£/� GDB ´N^ current gdbarch�
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¤
¼ê�� push dummy call ���¼ê¢y�"ù�¼ê���ëê

bp addr ´J[¼êN^��£/�§ù�/��´l gdbarch ���¤


Cþ call dummy location���O�Ñ5�§ù��.Cþkn�Sï�µ

ON STACK(1), AT ENTRY POINT(4), AT SYMBOL(5)§©O����£/�3æ

Òþ§3§S\�/�§3 symbol " CALL DUMMY ADDRESS"þ"ùn�÷©O

½ÂÚ¢y3 inferior.hÚ infcall.c¥" push dummy callI�r�£/

�D�M�ì§rëêUì8Ie��N^�½�3M�ìÚæÒþ§?U sp

��(� �"

duz�8Ie���£����ªØÓ§I�½Â gdbarch �¤


¼ê�� return value ��¼�½ö�\�£��¼ê§ATUì8Ie

�N^�½¥�½Â5�"XJvk½Â return value §ÒI�©O½Â

store return value, extract return value©OKI�\Ú¼��£�§Ä

KÒvk7�­#½Âùü�¼ê"

5.7 ¶¶¶444ÑÑÑÑÑÑ���'''

Øþ¡��
¼ê±	§�I�g1½Â�<M�ìÚ�®?�-�¼ê"

�<M�ì¼ê3 gdbarch¥���´ print registers info§ù��±Uì

¢SI���<�ªg1½Â¶�®?Åì�-¼ê3 gdbarch¥���´

print insn§ù���´����� opcode library¥�8Ie��'¼ê§

=´8Ie���?�óä objdump�®?�è�¤I¦^�¼ê"

5.8 ���(((

GDB��m
?Èì§Pk�~`D�§S(��O¿�£�Jø
�~

�B���§
�PkXÃõ`:"�©éXÛ£� GDB���#� targetþ

�
�~�ß�£ã§¿�é{�Búi)���¡?1
£�§(Jw«�

©��{U
¯�¤õ/ò GDB£��8Ie�þ"
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