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Introduction 
 
The system area covers three sub-areas in computer architecture, programming language, and 
operating system with the following topics. 
 
Computer Architecture  
 

• Instruction-set architecture 
• Execution pipeline 
• Memory hierarchy 
• I/O subsystem 
• Advanced microarchitecture issues: dynamic instruction scheduling, branch prediction, 

look-up free caches, instruction-level parallelism, multiple instruction fetch/issuing, 
speculative execution. 

• Shared-memory multiprocessor systems with coherent caches 
 
Programming Language Principles  
 

• Programming language syntax: context-free grammars and parsers  
• Names, scope, and binding 
• Data types and data abstraction  
• Control flow and procedural abstraction  
• Block structure and activation records 
• Programming language paradigms: imperative, object-oriented, functional, logic, 

concurrent  
• Programming language semantics: operational, attribute grammars, denotational, 

axiomatic 
 
Operating System 
 

• Concurrent processes/threads 
• Client/server and object models 
• Shared-memory interprocess communication 
• Message-passing interprocess communication 
• Remote procedure call and remote object invocation 
• Distributed synchronization: mutual exclusion and leader election 
• Naming and location services 
• Memory consistency and data coherency 
• Security: cryptography, mutual authentication protocols, distributed access control 

 
Relevant Courses 
 

1. CDA 5155 – Computer Architecture Principles 
2. COP 5555 – Programming Language Principles 
3. COP 5615 – Operating System Principles 
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