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Figure 3-2. 64-Bit Mode Execution Environment




Control registers — The five control registers (CRO through CR4) determine the operating mode of the
processor and the charmmderistics of the currently executing task. See Chapter 2, "System Architecture
Chverview,” In the Intel® 64 and 14-32 Architectures Software Developer’s Manual, Volume 3A.

Memory management registers — The GOTR, IDTR, task register, and LDTR specify the locations of data
structures used in protected mode memory management. See Chapter 2, "System Architecture Overview,” in
the Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 3A.

Debug registers — The debug registers (DRO through DR7) control and allow monitoring of the processor’s
debugging operations. See in the Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 3B.

Memory type range registers (MTRRs) — The MTRR= are used to assign memory types to regions of
memory. See the sedtions on MTRR= in the Intel® 64 and IA-32 Architectures Software Developer's Manual,
Volumes 34 & 38.

Machine spedfic registers (MSRs) — The processor provides a variety of machine speafic registersthat are
used to control and report on processor performance. Virtually all MSRs handle system related functions and
are not accessible to an application program. Cne exception to this rule is the time-stamp counter. The MSR=
are described in Chapter 35, "Model-Specific Registers (MSRs),” of the Intel® 64 and IA-32 Architectures
Software Developer’s Manual, Volume 3C.

Machine chedk registers — The machine cheds registers consist of a set of control, status, and emor-
reporting MSRs that are used to detect and report on hardware (machine) errors. See Chapter 15, "Machine-
Check Architecture,” of the Intel® 64 and [A-32 Architectures 5oftware Developer's Manual, Volume 3A.

Performance monitoring counters — The performance monitonng counters allow processor performmance
events to be monitored. See Chapter 23, "Introduction to Virtual-Machine Extensions,” in the Intel® 64 and
IA-32 Architectures Software Developer's Manual, Volume 3C.

The remainder of this chapter descnbes the organization of memory and the address space, the basic program
execution registers, and addres=ing modes. Refer to the following chapters in this volume for descriptions of the
other program execution resources shown in Figure 3-1:

u87 FPU registers — See Chapter 8, "Programming with the 87 FPU."
MMX Registers — See Chapter 9, "Programming with Intel® MMX™ Technology.”

XMM registers — See Chapter 10, "Programming with Streaming SIMD Extensions (SSE),” Chapter 11,

"Programming with Streaming SIMD Extensions 2 (S5E2)," and Chapter 12, "Frogramming with S5E3, S55E3,
S5E4 and AESNI.”

Stack implementation and procedure calls — See Chapter 6, "Procedure Calls, Interrupts, and Exceptions.”
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5.1.2 Binary Arithmetic Instructions

The binary anthmetic instructions perform basic binary integer computations on byte, word, and doubleword inte-
gers located in memory and/or the general purpose registers.

ADD

Integer add

Add with carny
Subtract

Subtract with borrow
Signed multiphy
Un=zigned multiply
Signed divide
Unsigned divide
Increment
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