Characteristics of a
Hypothetical Machine
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(a) Instruction format
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(b) Integer format

Program counter (PC) = Address of instruction
Instruction register (IR) = Instruction being executed
Accumulator (AC) = Temporary storage

(c) Internal CPU registers
0001 = Load AC from memory
0010 = Store AC to memory
0101 = Add to AC from memory

(d) Partial list of opcodes

Figure 1.3 Characteristics of a Hypothetical Machine

Example of
Program Execution

Fetch Stage Execute Stage

Memory CPU Registers |  Memory CPU Registers
300[T9 40}~ [00[PC |300[T9 40 30 1[PC
15941 | | Jac) 301594 1] 0003]AC
3022941 WISAO0|R|3022941 ([ I940R
940[00°03
941[0°0°0 2]
Step 1 Step2

Memory CPU Registers | Memory CPU Registers

300[1 9 40 3 0 1]PC 300[1 940 3 0 2]pC

30139 4 1}~ [000 3]Ac|301[59 41| {000 5]AC
3022041 S50 41|R|[302Z0 471 |59415R
940[0°0°0°3 940[070°0°3 3+2=5
941[0 00 2] 941[0 0 0 2}

Step 3 Step 4

Memory CPU Registers |  Memory CPU Registers
3001940 3 0 2]pPC 300[T 940 3 0 3|pC
301[50 41| [00035]|Ac|301[509 41| 00 0 5]AC]

EZoaIr

302294 129 4 I|R |302[29 4 1]

940{0 0 0 3 940/0 0 0 3
3

Figure 1.4 Example of Program Execution
(contents of memory and registers in hexadecimal)




