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beq 200 100 200 200
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A <= Reg[IR[25:21]];
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Action for Rtype Action for memory- Action for
Step name instructions referance instructions jumps

Instruction feteh IR <= Mamory[PC]
PC <= PC + 4
Instruction decods,/reglster fetch A == Rag [IR[25:21]]

B <= Reg [IR[20:18]]
ALUOUE <= PC + (slgraxtend (IR[15:0]) =< 2)

Executlon, address computation, | ALUCUL <= Aop B ALUCUL <= A + Slgn-extend It (A =B) PC <= {PC [31:28],
branch Jump complet on (IR[15:0]) PC <= ALUOUL (IR[25:0]],2" D00
Memary access of Rlype Reg [IR[15:11]] <= Load: MDR <= Memory[ALUOut)
completion Al LIt or

Store: Mamory [ALUOUt] <= B
Memary read completion Load: Reg[IR[20:16]] <= MDR

FIGURE 530 Summary of the steps taken to execute any instruction class. Instructions take from three to five execution steps. The
first two steps are independent of the mstruction class. After these steps, an instruction takes from one to three more cyvcles to complets, depending on
the instruction class. The empty entries for the Memory access step or the Memory read completion step indicate that the particular mstruction class
takes fewer cycles. In a multicycle implementation, a new mstruction will be started as scon as the current mstruction completes, so these cycles are
not idle or wasted. As mentioned sarlier, the register file actually reads every cycle, but as long as the IR does not change, the values read from the reg-
ister file are identical. In particular, the value read into register B during the Instruction decode stage, for a branch or B-type instnaction, is the same as
the value stored into B during the Execution stage and then used in the Memory access stage tor a store word instruction.
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