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REMINDER 1:IA32 Memory Models



Operating and Memory Mode
� Protected

� All available (32 bits)

� Real-Address Mode
� Only Flat with 16 Bit Registers� Only Flat with 16 Bit Registers

� SMM
� Separate Read Address Space

� Compatibility Mode
� All available (32 bits)

� 64-bit
� Segmentation is usually Disabled



IP in different modes



GPRs (32 bits)



Use of Segment Registers

Flat Memory



Use of Segment Registers

Segmented Mode



Use of GPRs
� EAX — Accumulator for operands and results data

� EBX — Pointer to data in the DS segment

� ECX — Counter for string and loop operations

� EDX — I/O pointer� EDX — I/O pointer

� ESI — Pointer to data in the segment pointed to by the 
DS register; source pointer for string operations

� EDI — Pointer to data (or destination) in the segment 
pointed to by the ES register; destination pointer for 
string operations

� ESP — Stack pointer (in the SS segment)



GRP names



64-bit registers

� Same instruction cannot access a legacy high byte and
a new byte register

� Operations in parts of registers keep the rest of them
untouched



EFLAGS



Flag Meaning
� CF: Set if there is a carry
� PF: Set if least significant byte of result has even ones
� AF: Set if an arithmetic operation generates carry/borrow in bit 3 (BCD)
� ZF: Set if zero
� SF: Set if MSB is 1
� OF: Set on overflow (2’s)� OF: Set on overflow (2’s)
� DF: Direction in string operations
� TF: Single step during debugging
� IF: Interrupt enable
� IOPL: privilege level
� NT: Nested task
� RF: Used by debugger
� VM: Virtual 8086 mode
� AC: Alignment Checks
� ID: can I ask your name??



Protected Mode Addressing
� Segment registers store selectors rather than base

address (bases are not really bases!!!!)

� 8K global descriptors

� 8K local descriptors� 8K local descriptors

� Descriptor = 8 bytes



Descriptor Format



Example



Program Invisible Registers



Addressing Modes


