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MIPS Pipeline

Can EXE stage complete the operation in 1 cycle always?



 Can EXE stage complete the operation in 1 cycle ?

 Some operations require more than 1 clock cycle to complete. 

Floating Point/Integer Multiply

Floating Point/Integer Divide

Floating Point Add/Sub

 Dedicated hardware units are available on the processor for 

performing these operations.
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Multi-cycle Operations

 Latency: The number of intervening cycles between an instruction 
that produces a result and an instruction that uses the result.

 Initiation / Repeat Interval: The number of cycles that must 
elapse between issuing two operations of a given type.



Multi-cycle Operations



Issues in Longer Latency Pipelines

 Since divide unit is not-pipelined – structural hazard

 Instruction have varying runtimes–more register writes/cycle

 WAW hazards possible

 Out of order completion – imprecise exceptions

 Stalls for RAW hazards will be more.



Issues in Longer Latency Pipelines

Single write port (Serialize completion) vs multiple write ports

Resolve write port conflicts in ID stage and stall issue by 1

Stall either of the instruction (priority basis) at MEM / WB stage

Stall at MEM will force a stall to trickle at EX, M7, A4 stages 



Issues in Longer Latency Pipelines

WAW hazard at register F2

Delay issue (ID EX) of L.D until ADD.D enters MEM stage

Keep the result of ADD.D and give it to needed instruction.

Hence only L.D will write on F2.



How to handle Issues in Longer Pipelines

Check for structural hazard in DIV.D and write ports

Check for RAW data hazard at ID stage: If the source of an 

instruction in ID is Fi then Fi should be there as the name of 

destination of instruction in ID/A1, A1/A2, A2/A3 and ID/M1, 

M1/M2,.... M6/M7

Check for WAW data hazard: If any instruction in A1,…A4, M1,..M7 

has the same destination as the instruction in ID and the time at 

which they reach WB is same, delay issue by 1 cycle and repeat.

Perform operand forwarding from EX/MEM, A4/MEM, M7/MEM, 

D/MEM, MEM/WB
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