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Example Source Code

• Prog.c
• Main function
• Global variable
• Use a variable and a function declared and defined in another module

• Myheader.c
• Variable and function used by other codes, such as “prog.c”

• All codes and file resources discussed in these slides can be downloaded 
from this link

• The aim of this doc is to clarify the management and use of Symbol Table 
and Relocation Records 4

https://docencia.ac.upc.edu/FIB/GCED/COM/documents/ExampleT3.tar.gz


Example Source Code

• “myvar” is declared and defined in “myheader.h” and used in “prog.c”
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Symbol Table

• A table of memory location and variable or function that can be called
from other object files

• Also it includes symbols used in the object file
<address>        <size>       Symbol
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Symbol Table

• A table of memory location and variable or function that can be called
from other object files

• Also it includes symbols used in the object file
<address>        <size>       Symbol

In the Symbol Table of “myheader.o”:
“myvar” can be found in offset “0” in “.data” 
section and its size is 4 bytes

In the Symbol Table of “prog.o”:
“myvar” is undefined
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Relocation Records

• Information about addresses referenced in the object file. The linker adjust them 
once the final memory allocation is resolved

• References to symbols that cannot be resolved
• The data allows calculate what bytes have to be modified when the symbols are resolved

<address of the modification>        <type>       <how to compute the address>
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Relocation Records

• Information about addresses referenced in the object file. The linker adjust them 
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Exact address
to be modified
(marked in red)

How to calculate
the address after 
being resolved
(marked in green)

<address of the modification>        <type>       <how to compute the address>

RELOCATION RECORD

It indicates it is a 
PC-relative offset 
(%rip; that is,
relative instruction
pointer). Thus, 
“myvar” address is
relative to the
instruction pointer



Relocation Records

• Information about addresses referenced in the object file. The linker adjust them 
once the final memory allocation is resolved

• References to symbols that cannot be resolved
• The data allows calculate what bytes have to be modified when the symbols are resolved
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Exact address
to be modified
(marked in red)

How to calculate
the address after 
being resolved
(marked in green)

<address of the modification>        <type>       <how to compute the address>

RELOCATION RECORD

It indicates it is a 
PC-relative offset 
(%rip; that is, 
relative instruction
pointer). Thus, 
“myvar” address is
relative to the
instruction pointer

“myvar” – 0x08 indicates that:
Once we know the final “myvar” address (@myvar), 
we have to calculate:
@ToInclude = @myvar-PC-0x08



Building the Executable
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“myvar” – 0x08 indicates that:
Once known the final “myvar” address (@myvar), 
the linker calculates the @ to include:
@ToInclude = @myvar-PC-0x08
@ToInclude = 0x201014 – PC – 0x08

SYMBOL TABLE OF THE EXECUTABLE



Building the Executable
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“myvar” – 0x08 indicates that:
Once known the final “myvar” address (@myvar), 
the linker calculates the @ to include:
@ToInclude = @myvar-PC-0x08
@ToInclude = 0x201014 – PC – 0x08
@ToInclude = 0x201014 – 0x740 – 0x08
@ToInclude = 0x201014 – 0x748
@ToInclude = 0x2008cc

CODE



The Executable

• The Symbol Table has most of the symbols solved
• Except the symbols that belong to Dynamic Libraries if the executable uses them

• The Relocation Records are empty
• Except the references to elements of Dynamic Libraries

• objdump –r
• To list relocation records for Static elements

• objdump –R
• To list relocation records for Dynamic elements
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