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Assembler/Virtual Machine

• Create a 2 pass Assembler
• Create a Virtual Machine
• Test virtual machine with simple program performing math operations 

and printing characters/numbers

Register Indirect Addressing, Loops, and
Conditionals

• Add more opcodes for jump, move, and compare instructions.
• Make VM capable of Register Indirect Addressing.
• Show VM capability by developing an assembly program that 

implements:
• Array Traversal
• Loops
• Conditional (if, else) statements
• Demonstrate byte addressability by accessing chars, 

switching values, and performing various comparisons.

Recursion and Multithreading

• Demonstrate Virtual Machine’s ability to handle recursion.
• Implement Multithreading.

I’d like to thank my mentor Dr. Curtis Ray Welborn for his 
guidance and support throughout this project.
Thank you to all who came to learn about my Assembler and 
Virtual Machine.

ACKNOWLEDGEMENTS

Functions and Runtime Stack

• Implement the Runtime Stack
• Implement a large assembly program managing Activation Records on the 

Runtime Stack for function calls..

CONCLUSIONS

• Fully functional 2 pass and Assembler and Virtual Machine capable of 
Functions, Recursion, Arrays, and Multithreading.

• Currently developing a Compiler to work directly on my 
Assembler/Virtual Machine..

;; Test for overflow (SP < SL)

;; create activation record

JMP label

label

;; Base Case if true JMP RETURN

JMP RETURN

;; Test for overflow (SP < SL)

;; create activation record

JMP label

RETURN

;; Test for underflow

;; deallocate current activation record

;; return

;; Put return address into Register

;; Point at previous activation record

;; return to return address in Register

The “Big Switch” + Context Switch

The “Big Switch”


