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ABSTRACT 

 
This methods acknowledges new method in the field of architecture of advanced computers. It includes fundamental 

architectural issues and betterment of it and a set of disciplines that describes a computer system by specifying its 

parts and their relations. computer architecture may be concerned with how the central processing unit (CPU) acts 

and how it uses computer memory. computer architectures include cluster computing and non uniform memory 

access. 

 

1. INTRODUCTION  

 
��Computer Architecture: The science and art of designing, selecting, and interconnecting hardware components 

and designing the hardware/software interface to create a computing system that meets functional, performance, 

energy consumption, cost, and other specific goals.  

��Traditional definition: “The term architecture is used here to describe the attributes of a system as seen by the 

programmer, i.e., the conceptual structure and functional behavior as distinct from the organization of the dataflow 

and controls, the logic design, and the physical implementation.” Gene Amdahl, IBM Journal of R&D, April 1964  

 

2. CACHE SET ASSOCIATIVTY  

 
Cache Memory  

 

Cache is a small high-speed memory. Stores  data from some frequently used addresses (of  main memory).  

Cache hit Data found in cache. Results in data  transfer at maximum speed.  Cache miss Data not found in cache. 

Processor loads data from M and copies into cache. This results in extra delay, called miss penalty.  

 

Hit ratio = percentage of memory accesses  satisfied by the cache.  

Miss ratio = 1-hit ratio Cache Bus  

 

Cache Line  

 

Cache is partitioned into lines (also called blocks). Each line has 4-64 bytes in it. During data transfer, a whole line 

is read or written.  

Each line has a tag that indicates the address in M from which the line has been copied.  

 

Index Data  

0 DEF  

1 PQR  

2 ABC  

3 XYZ  
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Cache Main Memory  

Cache hit is detected through an associative search of all the tags. Associative search provides a fast response to the 

query:  

 

“Does this key match with any of the tags?”  

 

Data is read only if a match is found.  

 

Index Tag Data  

0 2 ABC  

1 0 DEF  

 

Types of Cache  

 

1. Fully Associative  

2. Direct Mapped  

3. Set Associative  

 

Fully Associative Cache  

 

tag data  

M-addr  

key  

C M  

 

“No restriction on mapping from M to C.”  

 

Associative search of tags is expensive.  Feasible for very small size caches only.  

 

The secret of success : Program locality.  

 

Cache line replacement  
 

To fetch a new line after a miss, an existing line must be replaced. Two common policies for identifying the victim 

block are  

 

• LRU (Least Recently Used)  

• Random  

 

3. Complicated Concepts Made Easy Using Visual Aids  

 
Computers and microprocessors are rich with concepts that seem complicated for new students.  These concepts are 

easily explained with visual aids. Concepts like Pipelining and its hazards, Superscalar design, Instruction Level 

Parallelism, and Dynamic Scheduling.  

 

3.1. Pipelining and Hazards  

 
The concept of pipelining is simple to understand, but pipelining hazards can get complicated. Figure 4 shows a 

slide of a PowerPoint presentation showing each pipeline stage with respect to its instruction. This if for a DLX 

processor of five pipeline stages (Instruction Fetch, Instruction Decode, Instruction Execute, Instruction Memory 

write, and Instruction Write Back). In PowerPoint presentations, each instruction will appear at a given time such as 

shown in Figure 5. Figure 6 will be display the next instruction to be issued in the pipeline stage and so forth. 
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3.2. Superscalar and multi-issue machines  

 
The concept of superscalars can also be explained with the visual aids. For example, Figure 8 shows a 2-way issues 

for a DLX supersacalar machine where one pipeline is assigned for integer and the other for floating-point 

operations. Note that floating-point operation takes 3 cycles to execute. Again this could Line no. be presented to the 

students as a motion animation  where two instructions are issued at a given time.  

 

Instruction Type  

 

4. INTEGRATING RESEARCH TOPICS  

 
Advanced Computer Architecture is rich with new topics that are in the research stage. The student must be aware of 

these topics before completing any advanced computer architecture course. This could be integrated in the course 

project where the students are asked to provide a quantitative measure for these new topics, or it could be in the 

form of exercise and small end of the course homework. The effect of this research on there understanding is 

tremendous.  

The best types of research papers to provide for the students are papers that provide the original concept. Also, paper 

that compares different microprocessors and their implementations  

 

5. CONCLUDING REMARKS  

 
Advanced Computer Architecture is rich with advanced topics. Some of the universities nowadays  

offer two levels of Computer Architecture courses for graduate level engineers. . There are more creative ways to 

present computer architecture concepts that are not presented here. The most advanced way of learning is through 

visual aids and e-learning. Future trends in teaching Computer Architecture may lead to e-learning at a distance. 

This could be explored in future papers.  
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