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1 Introduction.

Computer architecture is concerned with all aspects of the design and organization of the central processing unit and the integration of the CPU into the computer system itself. Architecture extends upward into computer software because a processor’s architecture must cooperate with the operating system and system software. It is impossible to design an operating system well without a knowledge of the underlying architecture. Moreover, the computer designer has to have an intimate understanding of software in order to implement the optimum architecture. 
Computer architecture is concerned with the structure and behavior of the computer as seen by the user. It includes the information formats, the instruction set, and techniques for addressing memory.
Computer architecture is a key component of computer engineering and the practicing computer engineer should have a practical understanding of this topic. 
The term architecture implies structure and therefore computer architecture tells us something about the way in which the elements of a computer relate to each other. Computer architecture is generally thought of as the programmer’s view of a computer; that is, the idealized or abstract view of a computer. The implementation or organization of the computer is hidden from the programmer, although it would be wrong to divorce entirely architecture and implementation because each exerts a powerful influence on the other.

The computer architecture curriculum has to achieve multiple objectives. It must provide an overview of computer architecture and teach students the operation of a typical von Neumann machine. It must highlight the important issues facing today’s designers and give students the tools they will need to carry out research. Ideally it should reinforce topics that are common to other areas of computer science; for example, teaching register indirect addressing reinforces the concept of pointers in C.
2 Organization and Architecture

2.1Computer Architecture

Those attributes of the system that are visible to a programmer. Those attributes that have a direct impact on the execution of a program:
• Instruction sets

• Data representation – number of bits used to represent data

• Input/Output mechanisms

• Memory addressing techniques

2.2 Computer Organization

The operational units and their interconnections that realize the architectural specifications. Those hardware attributes that are transparent to the programmer:
• Control signals

• Interfaces between the computer and peripherals

• Memory technology
2.3 Difference

• It is an architectural issue whether a computer will have a multiply and division instructions.

• It is organizational issue whether to implement multiplication and division by special unit or by a mechanism that makes repeated use of the add and subtract unit to perform multiplication and division, respectively.

• The organizational issue may be based on which approach to be used depending on the speed of operation, cost & size of the hardware & the memory required to perform the operation.
2.4 Why Study Computer Organization and Architecture?

Students need to understand:

Computer architecture in order to structure a program so that it runs more efficiently on a real machine. In selecting a system to use, they should  be able to understand the tradeoff among various components, such as CPU clock speed vs. memory size.
3  Defining Computer Architecture
The task the computer designer faces is a complex one: Determine what attributes are important for a new computer, then design a computer to maximize performance while staying within cost, power, and availability constraints. This task has many aspects, including instruction set design, functional organization, logic design, and implementation. The implementation may encompass integrated circuit design, packaging, power, and cooling. Optimizing the design requires familiarity with a very wide range of technologies, from compilers and operating systems to logic design and packaging.

In the past, the term computer architecture often referred only to instruction set design. Other aspects of computer design were called implementation, often insinuating that implementation is uninteresting or less challenging.

We believe this view is incorrect. The architect’s or designer’s job is much more than instruction set design, and the technical hurdles in the other aspects of the project are likely more challenging than those encountered in instruction set design. We’ll quickly review instruction set architecture before describing the larger challenges for the computer architect.
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Figure 1: Computer architecture for a programmer
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