The "Little Man" C​​​omputer



The working of a computer can be understood if we imagine the computer as a mailroom
with a Little Man who lives inside and carries out an RIGID routine of tasks with a limited set of resources: input and output "trays", a calculator, a collection of numbered "mailboxes", and a counter to keep track of which mailbox the "little man" should look in for his next instruction. 

LMC Components (Hardware)
· What the "Little Man" can do:

· move about the "MailRoom" which contains the LM components following a fixed pattern of actions (call the "Instruction Cycle") 

· remember at most one Mailbox number (as described below), one 3 (decimal) digit Data value, and one 3 (decimal) digit Instruction value 

· perform other activities within the computer room as part of the "Instruction Cycle" by following instructions posted on the wall as a table of things to do depending upon the first digit of the Instruction value that the "little man" currently remembers 

· Mailboxes:

· Each Mailbox has a unique 2 (decimal) digit "Mailbox number" between 00 and 99 inclusive. 

· Each Mailbox contains a 3 (decimal) digit "Mailbox contents" value. 

· Calculator

· Decimal digit keypad

· Addition & Subtraction operation keys

· 3 decimal digit display

· Last operation result indicator (three flags: negative, zero, or positive)

· Note: the calculator does not allow for signed values. A result indicator (flag) will be set to show the result of an arithmetic operation (-ve, 0, +ve). result less than zero, but the result itself will be displayed in 10's complement and not treated as negative in subsequent calculations.

· Input and Output Baskets:  The only facility for communication between the "little man" and  the world   outside the "computer room" is by means of a single Input basket (or "tray") and a single Output basket. A single 3 (decimal) digit value is all that will fit in either basket at any one time. 
Counter: Contains a 2 decimal digit value that can be modified in one of three different ways:  (i) LM can hit a button which causes the value in the Counter to be incremented by one (ii) By an instruction to the LM to set  the counter to any value specified (iii) External reset to zero.
LMC Instruction Cycle

The LM continuously repeats the following sequence of activities: 

1. Instruction Fetch

As a first step in the fixed routine, the LM must get the instruction telling him what he should do next. 

1. LM reads and memorizes the mailbox number (address) currently displayed on the COUNTER value 

2. LM goes over to the mailbox with the address that has memorized, and reads the value in that mailbox, and remembers it as the current Instruction value (forgetting any previous Instruction value that LM might have been remembering 

   1a. Counter Increment

The COUNTER is incremented before instruction execution (as should become obvious when we look at instructions whose execution modifies the value in the Counter). 

The LM pushes a button which increments the Counter value so that it contains the mailbox number of the sequentially next mailbox. 

· Instruction Decoding: LM compares the first digit of the Instruction value that he has memorized with the list of values in the "Instruction Set Table" to find out what he should do. 
· Instruction  Execution: LM follows the directions given in the Instruction Set Table that correspond to the first digit of the Instruction value. 



Instruction Format

Every instruction in the LMC is encoded as a 3 decimal digit number 

· Operation Code - the left-most digit indicates the specific type of action or operation the "little man" should perform. 

· Address Field - the right-most two digits generally refer to a Mailbox number which the "little man" is to use in performing the requested operation (however, for some operations, these two digits may be ignored or may have some other special meaning). 

