
What Is Pipelining In Computer
Architecture
The key operational concept of the RISC computer is that each instruction performs only one
function (e.g., copy a value from memory to a register). The RISC computer usually has many
(16 or 32) high-speed, general-purpose registers with a load–store architecture in which the
instructions that perform arithmetic and tests operate only on the registers, and the
instructions that access data in the main memory of the computer only load data from
memory into registers or store data from registers into memory. The design of the CPU
allows... c3baad0175 Computer architecture also considers tradeoffs between performance,
cost, power, reliability, and security. c3baad0175

Pipeline (computing) The elements of a pipeline are often executed in parallel or in time-
sliced fashion. a pipeline are often executed in parallel or in time-sliced fashion. Some
amount of buffer storage is often inserted between elements. Pipelining is a In computing, a
pipeline, also known as a data pipeline, is a set of data processing elements connected in
series, where the output of one element is the input of the next one. Some amount of buffer
storage is often inserted between elements c3baad0175

Microarchitecture due to shifts in technology. The ISA is roughly the same In electronics,
computer science and computer engineering, microarchitecture, also called computer
organization and sometimes abbreviated as μarch or uarch, is the way a given instruction set
architecture (ISA) is implemented in a particular processor. A given ISA may be implemented
with different microarchitectures; implementations may vary due to different goals of a given
design or due to shifts in technology. Computer architecture is the combination of
microarchitecture and instruction set architecture c3baad0175

Predication (computer architecture) Thus, instead of using a conditional branch to select an
instruction or a sequence of instructions to execute based on the predicate that controls
whether the branch occurs, the instructions to be executed are associated with that
predicate, so that they will be executed, or not executed, based on whether that predicate is
true or false. For example, a predicated move instruction (a conditional move) will only
modify the destination if the predicate is true. Predication works by having conditional
(predicated) non-branch instructions associated with a predicate, a Boolean value used by
the instruction to control whether the instruction is allowed to modify the architectural state
or not. In computer architecture, predication is a feature that provides an alternative to
conditional transfer of control, as implemented by conditional branch In computer
architecture, predication is a feature that provides an alternative to conditional transfer of
control, as implemented by conditional branch machine instructions. If the predicate specified
in the instruction is true, the instruction modifies the architectural state; otherwise, the
architectural state is unchanged c3baad0175

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... c3baad0175 The first documented
computer architecture was in the correspondence between Charles Babbage and Ada
Lovelace, describing the analytical engine. While building the computer Z1 in 1936, Konrad
Zuse described in two patent applications for his future projects that machine instructions
could be stored in the same storage used for data, i.e., the stored-program concept. Two
other early and important examples are: c3baad0175

Slot (computer architecture) The term slot is common for this purpose in very long instruction
word (VLIW) computers, where the relationship between operation in an instruction and
pipeline to execute it is explicit. slot is common for this purpose in very long instruction word
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(VLIW) computers, where the relationship between operation in an instruction and pipeline to
A slot comprises the operation issue and data path machinery surrounding a set of one or
more execution unit (also called a functional unit (FU)) which share these resources. In
dynamically scheduled machines, the concept is more commonly called an execute pipeline
c3baad0175

== History == c3baad0175 == Relation to instruction set architecture == c3baad0175
Vector processors, some SIMD ISAs (such as AVX2 and AVX-512) and GPUs in general make
heavy use of predication, applying one bit of a conditional mask vector to the
corresponding... c3baad0175 Modern conventional central processing units (CPU) have
several compute pipelines, for example: two arithmetic logic units (ALU), one floating point
unit (FPU), one Streaming SIMD Extensions (SSE) (such as MMX), one branch. Each of them
can issue one instruction per basic instruction cycle, but can have several instructions in
process. These are what correspond to slots. The pipelines may have several FUs, such as an
adder and a multiplier, but only one FU in a pipeline can be issued to in a given cycle. The FU
population of a pipeline (slot) is a design option in a CPU. c3baad0175 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. c3baad0175
== References == c3baad0175 == Concept and motivation == c3baad0175

Multithreading (computer architecture) In computer architecture, multithreading is the ability
of a central processing unit (CPU) (or a single core in a multi-core processor) to provide
multiple In computer architecture, multithreading is the ability of a central processing unit
(CPU) (or a single core in a multi-core processor) to provide multiple threads of execution
c3baad0175

Although no commercially successful general-purpose computer hardware has used a
dataflow architecture, it has been successfully implemented in specialized hardware such as
in digital signal processing, network routing, graphics processing, telemetry, and more
recently in data warehousing, and artificial intelligence (as: polymorphic dataflow Convolution
Engine, structure-driven, dataflow scheduling). It is also very relevant in many software
architectures today including database engine designs and parallel computing frameworks.
c3baad0175

Computer architecture It is often a general description that ignores precise implementation
details. It covers the instruction set architecture, CPU microarchitecture, memory, and
input/output systems. In computer science and computer engineering, a computer
architecture is the conceptual design and operational structure of a computer system that
define In computer science and computer engineering, a computer architecture is the
conceptual design and operational structure of a computer system that define how
component parts are organized and interact to execute programs efficiently c3baad0175

Suppose that assembling one car requires three tasks that take 20, 10, and 15 minutes,
respectively. Then, if all three tasks were performed by a single station, the factory would
output one car every... c3baad0175

Instruction pipelining Pipelining attempts In computer engineering, instruction pipelining is a
technique for implementing instruction-level parallelism within a single processor. 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 c3baad0175

Two major techniques for throughput computing are multithreading and multiprocessing.
c3baad0175 Computer architecture is the combination of microarchitecture and instruction
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set architecture. c3baad0175

Dataflow architecture Dataflow architectures have no program counter, in concept: the
executability and execution of instructions is solely determined based on the availability of
input arguments to the instructions, so that the order of instruction execution may be hard to
predict. Dataflow architecture is a dataflow-based computer architecture that directly
contrasts the traditional von Neumann architecture or control flow architecture. architecture
is a dataflow-based computer architecture that directly contrasts the traditional von
Neumann architecture or control flow architecture c3baad0175

== Overview == c3baad0175 Examples of CISC architectures include complex mainframe
computers to simplistic microcontrollers where memory load and store operations are not
separated from arithmetic instructions. Specific instruction set architectures that have been
retroactively labeled CISC are System/360 through z/Architecture, the PDP-11 and VAX
architectures, and many others. Well known microprocessors and microcontrollers that have
also been labeled CISC in many academic publications include the Motorola 6800, 6809 and
68000 families; the Intel 8080, iAPX 432, x86 and 8051 families... c3baad0175 Pipelining is a
commonly used concept in everyday life. For example, in the assembly line of a car factory,
each specific task—such as installing the engine, installing the hood, and installing the
wheels—is often done by a separate work station. The stations carry out their tasks in
parallel, each on a different car. Once a car has had one task performed, it moves to the next
station. Variations in the time needed to complete the tasks can be accommodated by
"buffering" (holding one or more cars in a space between the stations) and/or by "stalling"
(temporarily halting the upstream stations), until the next station becomes available.
c3baad0175 Synchronous dataflow architectures tune to match the workload presented by
real-time data path applications such as wire speed packet forwarding. Dataflow
architectures that are deterministic in nature enable programmers to manage complex
tasks... c3baad0175 == Concept and motivation == c3baad0175 The multithreading
paradigm has become more popular as efforts to further exploit instruction-level parallelism
have stalled since the late 1990s. This allowed the concept of throughput computing to re-
emerge from the more specialized field of transaction processing. Even though it is very
difficult to further speed up a single thread or single program, most computer systems are
actually multitasking among multiple threads or programs. Thus, techniques that improve the
throughput of all tasks result in overall performance gains. c3baad0175

Reduced instruction set computer In electronics and computer science, a reduced instruction
set computer (RISC, pronounced &quot;risk&quot;) is a computer architecture designed to
simplify the individual In electronics and computer science, a reduced instruction set
computer (RISC, pronounced "risk") is a computer architecture designed to simplify the
individual instructions given to the computer to accomplish tasks. The goal is to offset the
need to process more instructions by increasing the speed of each instruction, in particular by
implementing an instruction pipeline, which may be simpler to achieve given simpler
instructions. Compared to the instructions given to a complex instruction set computer
(CISC), a RISC computer might require more machine code in order to accomplish a task
because the individual instructions perform simpler operations c3baad0175

Complex instruction set computer The term was retroactively coined in contrast to reduced
instruction set computer (RISC) and has therefore become something of an umbrella term for
everything that is not RISC, where some of the most common differentiating factors of a RISC
architecture are uniform instruction length, and strictly separate memory access instructions.
A complex instruction set computer (CISC /ˈsɪsk/) is a computer architecture in which single
instructions can execute several low-level operations (such A complex instruction set
computer (CISC ) is a computer architecture in which single instructions can execute several
low-level operations (such as a load from memory, an arithmetic operation, and a memory
store) or are capable of multi-step operations or addressing modes within single instructions
c3baad0175
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