
Pipeline Hazards In Computer
Architecture
Predication (computer architecture) In computer architecture,
predication is a feature that provides an alternative to conditional
transfer of control, as implemented by conditional branch 66aa69f62f

In a Von Neumann architecture which uses the program counter (PC)
register to determine the current instruction being fetched in the
pipeline, to prevent new instructions from being fetched when an
instruction in the decoding stage has been stalled, the value in the PC
register and the instruction in the fetch stage are preserved to prevent
changes. The values are preserved until the instruction causing the
conflict has passed through the execution stage. Such an event is
often called a bubble, by analogy with an air bubble in a fluid pipe.
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66aa69f62f == Details == 66aa69f62f == Concept and motivation
== 66aa69f62f

Instruction pipelining Pipelining attempts In computer engineering,
instruction pipelining is a technique for implementing instruction-level
parallelism within a single processor. Pipelining attempts to keep
every part of the processor busy with some instruction by dividing
incoming instructions into a series of sequential steps (the eponymous
"pipeline") performed by different processor units with different parts
of instructions processed in parallel. In computer engineering,
instruction pipelining is a technique for implementing instruction-level
parallelism within a single processor 66aa69f62f

Stanford MIPS The compiler scheduled instructions to avoid hazards
that might. The architecture exposed all hazards caused by the five-
stage pipeline using delay slots 66aa69f62f

== Background == 66aa69f62f In some architectures, the execution
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stage of the pipeline... 66aa69f62f

Tomasulo's algorithm Tomasulo&#039;s algorithm is a computer
architecture hardware algorithm for dynamic scheduling of
instructions that allows out-of-order execution and enables 66aa69f62f

In a standard five-stage pipeline, during the decoding stage, the
control unit will determine whether the decoded instruction reads from
a register to which the currently executed instruction writes. If this
condition holds, the control unit will stall the instruction by one clock
cycle. It also stalls the instruction in the fetch stage, to prevent the
instruction in that stage from being overwritten by the next instruction
in the program. 66aa69f62f

Operand forwarding optimization in pipelined CPUs to limit
performance deficits which occur due to pipeline stalls caused by data
hazards. A data hazard can lead to a pipeline stall 66aa69f62f

Latency oriented processor architecture upon the pipeline
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implementation, may either stall progress completely until the
dependency is resolved or lead to an avalanche of more hazards in
future 66aa69f62f

Each of these classic scalar RISC designs fetches and tries to execute
one instruction per cycle. The main common concept of each design is
a five-stage execution instruction pipeline. During operation, each
pipeline stage works on one instruction at a time. Each of these stages
consists of a set of flip-flops to hold state, and combinational logic that
operates on the outputs of those flip-flops. 66aa69f62f

Hazard (computer architecture) There are several methods used to
deal with hazards, including pipeline stalls/pipeline bubbling In the
domain of central processing unit (CPU) design, hazards are problems
with the instruction pipeline in CPU microarchitectures when the next
instruction cannot execute in the following clock cycle, and can
potentially lead to incorrect computation results. Three common types
of hazards are data hazards, structural hazards, and control hazards
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(branching hazards). structural hazards, and control hazards
(branching hazards) 66aa69f62f

This arrangement lets the CPU complete an instruction on each clock
cycle. It is common for even-numbered stages to operate on one edge
of the square-wave clock, while odd-numbered stages operate on the
other edge. This allows more CPU throughput than a multicycle
computer at a given clock rate, but may... 66aa69f62f There are
several methods used to deal with hazards, including pipeline
stalls/pipeline bubbling, operand forwarding, and in the case of out-of-
order execution, the scoreboarding method and the Tomasulo
algorithm. 66aa69f62f

Classic RISC pipeline Those CPUs were: MIPS, SPARC, Motorola 88000
In the history of computer hardware, some early reduced instruction
set computer central processing units (RISC CPUs) used a very similar
architectural solution, now called a classic RISC pipeline. processing
units (RISC CPUs) used a very similar architectural solution, now called
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a classic RISC pipeline. Those CPUs were: MIPS, SPARC, Motorola
88000, and later the notional CPU DLX invented for education
66aa69f62f

In a pipelined computer, instructions travel through the central
processing unit (CPU) in stages. For example, it might have one stage
for each step of the von Neumann cycle: Fetch the instruction, fetch
the operands, do the instruction, write the results. A pipelined
computer usually has "pipeline registers" after each stage. These
store information from the instruction and calculations so that the
logic gates of the next stage can do the next step. 66aa69f62f == The
classic five stage RISC pipeline == 66aa69f62f

Pipeline stall In a standard In the design of pipelined computer
processors, a pipeline stall is a delay in execution of an instruction in
order to resolve a hazard. In the design of pipelined computer
processors, a pipeline stall is a delay in execution of an instruction in
order to resolve a hazard 66aa69f62f
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Transport triggered architecture In computer architecture, a transport
triggered architecture (TTA) is a kind of processor design in which
programs directly control the internal transport 66aa69f62f
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