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PIPELINE HAZARDS

There are situations In pipelining when the next
Instruction cannot execute In the following clock cycle. These
events are called hazards, and there are three different types.

Hazards
e Structural Hazards

e Data Hazards
e Control Hazards
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CONTROL HAZARDS

** It is also called as branch hazard. When the proper instruction cannot
execute In the proper pipeline clock cycle because the instruction that was
fetched is not the one that Is needed; that is, the flow of Instruction addresses
IS not what the pipeline expected.

*» A control hazard, arising from the need to make a decision based on the
results of one instruction while others are executing.
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FIGURE 3.18: Pipeline showing stalling on every conditional branch as solution to

control hazards.
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s Even with this extra hardware, the pipeline involving conditional branches would
look like figure 3.18. The lw instruction, executed if the branch fails, is stalled
one extra 200 ps clock cycle before starting.

¢ The equivalent decision task in a computer is the branch instruction. Notice

that we must begin fetching the instruction following the branch on the very next

clock cycle.

*» Nevertheless, the pipeline cannot possibly know what the next instruction should
be, since it only just received the branch instruction from memory.
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Thank You
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