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Portable Executable (PE) file

§ A Portable Executable (PE) file is the standard binary file format for an 
Executable (.exe) or DLL under Windows NT, Windows 95, and Win32.

§ Derived from COFF (Common Object File Format) in UNIX platform, and it 
is not really “portable”.

Now here is the kicker. Even though this specification is 
spelled out by Microsoft, compilers/linkers chose to ignore 
some parts of it. 

To make things even worse, the Microsoft loader doesn't 
enforce a good portion of this specification and instead 
makes assumptions if things start getting weird. 

So even though the spec outlined here says a particular 
field is supposed to hold a certain value, the 
compiler/linker or even a malicious actor could put 
whatever they want in there and the program will 
likely still run...
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Portable Executable (PE) file

§ PE formatted files include:
– .exe, .scr (executable)
– .dll, .ocx, .cpl, drv (library)

– .sys, .vxd (driver files)
– .obj (objective file)

§ All PE formatted files can be executed, except obj file. 
– .exe, .scr can be directly executed inside Shell (explorer.exe)
– others can be executed by other program/service

§ PE refers to 32 bit executable file, or PE32. 64 bit executable file is 
named as PE+ or PE32+. (Note that it is not PE64).
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PE Example – Notepad.exe
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Load PE file (Notepad.exe) into Memory

NULL

Section (.rsrc)

NULL

Section (.data)

NULL

Section (.text)

NULL
Section header (.rsrc)
Section header (.data)
Section header (.text)

NT header

DOS stub
DOS header

Offset
00000000
00000040

000000E0

000001D8
00000200
00000228

00000400

00007C00

00008400

00010800

<File> <Memory>

8400

800

7800

NULL

Section (.rsrc)

NULL

Section (.data)

NULL

Section (.text)

NULL

Section header (.rsrc)
Section header (.data)
Section header (.text)

NT header

DOS stub
DOS header

Offset
01000000
01000040

010000E0

010001D8
01000200
01000228

01001000

01009000

0100B000

01014000

8314

1BA8

7748

Notepad.exe
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VA & RVA

§ VA (Virtual Address): The address is called a “VA” because Windows 
creates a distinct VA space for each process, independent of physical 
memory. For almost all purposes, a VA should be considered just an 
address. A VA is not as predictable as an RVA because the loader might 
not load the image at its preferred location.

§ RVA (Relative Virtual Address): The address of an item after it is loaded 
into memory, with the base address of the image file subtracted from it. 
The RVA of an item almost always differs from its position within the file 
on disk (file pointer).

RVA  + ImageBase = VA

In 32bit Windows OS, each process has 4GB virtual memory
which means the range of VA is: 00000000 - FFFFFFFF
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DOS Header

The first 2 letters are always the 
letters "MZ", the initials of Mark 
Zbikowski, who created the first linker 
for DOS. To some people, the first few 
bytes in a file that determine the type 
of file are called the "magic number,"
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DOS Header

value for e_lfanew à ?
E0 00 00 00

long à 32 bit à ? Byte
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DOS Header

e_lfanew à 000000E0
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DOS stub

https://virtualconsoles.com/online-emulators/dos/

https://virtualconsoles.com/online-emulators/dos/
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