Using the Visual Computer

The visual computer simulator is at http://www1.idc.ac.il/vic/software/computer/.  It should run in any browser.  It looks like this:
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It is a simulation of a very simple computer, but it has the basic features of any modern computer: input, output, memory, and a CPU.
There are 100 locations of memory, with addresses 0 through 99.  The computer cannot handle any numbers larger than 999.
Inside the CPU, there are 3 registers: 

· the instruction register, that holds the actual instruction that has just been fetched and is about to be executed
· the program counter, that holds the address of the next instruction to be fetched

· the data register, that holds the results of the last operation.  This is more typically called the accumulator.

We have a very limited instruction set for this computer.  The only things this computer knows how to do are:

	Instruction
code:
	Description:
	Mnemonic:

	1xx
	Add memory[xx] value to data register value
	ADD

	2xx
	Subtract memory[xx] value from data register value
	SUB

	3xx
	Load memory[xx] value to data register
	LOAD

	4xx
	Store data register value in memory[xx] 
	STORE

	5xx
	Goto execute the memory[xx] instruction
	GOTO

	6xx
	If data reg. value equals to zero, goto execute the memory[xx] instruction
	GOTOZ

	7xx
	If data reg. value is greater than zero, goto execute the memory[xx] instruction
	GOTOP

	800
	Read next input value to data register
	READ

	900
	Write data register value to output
	WRITE

	0
	Stop program execution
	STOP


The way to interpret these is that the xx is the memory address at which the operation is to be carried out.  So the instruction code 110 means “add the contents of memory address 10 to the current value of the data register” and instruction code 325 means “take the value that is stored in memory address 25, and copy it to the data register.

Let’s write a program that will read a list of numbers from the input and add them up.  It will keep reading numbers until it reads in a zero.  At that point it will output the sum and stop.  Here are the steps:
1. Read input value to data register

2. If it’s zero, go to step 6 below, the code that will output the sum

3. Add current sum to data register

4. Save contents of data register to location of current sum

5. Go back to step 1

6. Output sum

7. Stop

Several  things to note here:

· First, note that step 2 is a conditional jump – we only jump to step 6 if the value we read in is zero.

· Second, note that we have a loop – from step 5, we always go back to step 1.  We only break out of the loop when we input a zero.
· Finally, note that we have to reserve some location in memory to save the value of the current sum, as mentioned in steps 3 and 4.  We will use memory address 10 for this.

Here’s what the program will be:
	Main memory address:
	Instruction code:
	What it means:

	00
	800
	Read input value to data register

	01
	605
	If data register value is zero, execute instruction at memory address 5

	02
	110
	Add contents of memory address 10 to data register

	03
	410
	Save contents of data register to memory address 10

	04
	500
	Execute instruction at memory address 0

	05
	310
	Load contents of memory address 10 to data register

	06
	900
	Write contents of data register to output

	07
	0
	Stop, we’re done

	08
	
	

	09
	
	

	10
	0
	This address is used to store the summed numbers – set the contents to zero to start


Below is what the visual computer looks like when it’s ready to run the program to add up the inputs 10, 20, 30, 40, and 50:
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The blue buttons along the bottom control the execution of the program. You can ignore the first button, for loading a program from a file.  The second button “single steps” the program, fetching and executing the next instruction.  The third button runs the program to the end, or until the fourth button is pressed to pause it.  The fifth  “rewind” button resets the program counter and data register to zero, and resets the input stream.  It will not automatically reset the value saved in memory address 10, however – that’s up to us.
