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High-performance SoCs are often paired with dedicated memory, such as LPDDR, and flash storage chips, such as eUFS or eMMC,
which may be stacked directly on top of the SoC in a package-on-package (PoP) configuration or placed nearby on the motherboard.
Some... 458403031

System on achip Typically, an SoC includes a central processing unit (CPU) with memory, input/output, and data storage control
functions, along with optional features like a graphics processing unit (GPU), Wi-Fi connectivity, and radio frequency processing. This
high level of integration minimizes the need for separate, discrete components, thereby enhancing power efficiency and simplifying
device design. Tighter system integration offers better reliability and mean time between failure, and SoCs offer more advanced A
system on achip (SoC) is an integrated circuit that combines most or all key components of a computer or electronic system onto a
single microchip. prominence in the embedded systems market 458403031

Computer systems can be sorted in three main classes. ¢458403031

Embedded System Module CompactPCl and VMEbus as well as single-board computers for embedded applications. A company
standard by MEN Micro, a manufacturer of embedded computers Embedded System Module, or ESM, is a compact computer-on-
module (COM) standard. An ESM module typically includes a CPU processor, memory, module-specific 1/O interfaces and a number of
basic front 1/0 connectors. They can be plugged on a carrier board or be used as a stand-alone processor card c458403031

Transformational systems take some inputs, process them, deliver their outputs, and terminate their execution. A typical exampleisa
compiler. c458403031

Synchronous programming language Computer systems can be sorted in three A synchronous programming language is a computer
programming language optimized for programming reactive systems. A synchronous programming language is a computer
programming language optimized for programming reactive systems c458403031

Reactive systems interact continuously with their environment, at a speed imposed by the environment. A typical exampleisthe
automatic flight control system of modern airplanes. Reactive systems must therefore react to stimuli from the environment within strict
time bounds. For this reason they are often also called real-time systems, and are found often in embedded systems... c458403031
In-circuit emulation Particularly for older systems, with limited processors, this usually involved replacing the processor temporarily
with a hardware emulator: a more powerful although more expensive version. Notably, when their program fails, most embedded
systems simply become bricked In-circuit emulation (ICE) is the use of a hardware device or in-circuit emulator used to debug the
software of an embedded system. It operates by using a processor with the additional ability to support debugging operations, as well as
to carry out the main function of the system. It was historically in the form of bond-out processor which has many internal signals
brought out for the purpose of debugging. (emulator) to an embedded target system which has no graphical user interface. These signals
provide information about the state of the processor c458403031

When working with quantum processor-based systems, quantum programming languages provide high-level abstractions to express
guantum algorithms efficiently. These languages often integrate with classical programming environments and support hybrid quantum-
classical workflows. The development of quantum... c458403031 If the ESM module is plugged on a carrier, it relies on the standard
PCI bus as a board-to-board interface. In this case two connectors create alink to the carrier. While the "J1" connector provides a
specified PCI connection, the "J2" connector brings I/O signals from the ESM module to the carrier, which then includes all necessary
connectors. The signal assignment of J2 is not fixed but can be completely customized, although there are reserved pins for a 64-bit PCI
businterface. A third connector... c458403031 A precise and stable characteristic feature is that no or not all functions of embedded
software are initiated/controlled via a human interface, but through machine-interfaces instead. c458403031 Manufacturers build
embedded software into the electronics of cars, telephones, modems, robots, appliances, toys, security systems, pacemakers, televisions
and set-top boxes, and digital watches, for example. This software can be very simple, such as lighting controls running on an 8...
c458403031

Quantum programming Quantum programming refers to the process of designing and implementing algorithms that operate on quantum
systems, typically using quantum circuits composed Quantum programming refers to the process of designing and implementing
algorithms that operate on quantum systems, typically using quantum circuits composed of quantum gates, measurements, and classical
control logic. Quantum programs may be executed on quantum processors, simulated on classical hardware, or implemented through
laboratory instrumentation for research purposes. These circuits are devel oped to manipulate quantum states for specific computational
tasks or experimental outcomes 458403031

More recently the term aso covers JTAG-based hardware debuggers which provide equivalent access using on-chip debugging
hardware with... c458403031

In-system programming It also allows firmware updates to be delivered to the on-chip memory of microcontrollers and related
processors without requiring specialist programming circuitry on the circuit board, and simplifies design work. In-system programming
(ISP), or aso called in-circuit serial programming (ICSP), is the ability of a programmable logic device, microcontroller, chipset In-
system programming (1SP), or also called in-circuit serial programming (ICSP), isthe ability of a programmable logic device,
microcontroller, chipset, or other embedded device to be programmed while installed in a complete system, rather than requiring the
chip to be programmed before installing c458403031

Because an embedded system typically controls physical operations of the machine that it is embedded within, it often has rea-time
computing constraints. Embedded systems control many devices in common use. In 2009, it was estimated that ninety-eight percent of
all microprocessors manufactured were used in embedded systems. c458403031 A working group of the IEEE (Institute of Electrical
and Electronics Engineers) that is developing a standard for accessing... c458403031

Embedded system Because an embedded system An embedded system is a specialized computer system—a combination of a computer
processor, computer memory, and input/output peripheral devices—that has a dedicated function within alarger mechanical or
electronic system. It is embedded as part of a complete device often including electrical or electronic hardware and mechanical parts.
electronic system. It is embedded as part of a complete device often including electrical or electronic hardware and mechanical parts
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c458403031

Embedded instrumentation Embedded instrumentation differs from embedded system, which are el ectronic systems or subsystems that
usually comprise the control portion of alarger electronic system. Embedded instrumentation differs from embedded system, which are
electronic systems or subsystems that usually comprise In the electronics industry, embedded instrumentation refers to the integration of
test and measurement instrumentation into semiconductor chips (or integrated circuit devices). (or integrated circuit devices).
Instrumentation embedded into chips (embedded instrumentation) is employed in avariety of electronic test applications, including
validating and testing chips themselves, validating, testing and debugging the circuit boards where these chips are deployed, and
troubleshooting systems once they have been installed in the field c458403031

Interactive systems interact continuously with their environment, at their own speed. A typical example isthe web. c458403031
Embedded software and process control systems. It istypically speciaized for the particular hardware that it runs on and has time and
memory constraints. This term is sometimes used interchangeably with firmware. Unlike standard computers that generally use
operating systems such as macOS, Windows or Linux, embedded software may use no Embedded software is computer software,
written to control machines or devices that are not typically thought of as computers, commonly known as embedded systems
c458403031

List of programming languages by type Many such systems are Thisis alist of notable programming languages, grouped by type.
programming languages are optimized for programming reactive systems, systems that are often interrupted and must respond quickly
c458403031

Modern embedded systems are often based on microcontrollers (i.e. microprocessors with integrated memory and peripheral
interfaces),... 458403031 The groupings are overlapping; not mutually exclusive. A language can be listed in multiple groupings.
c458403031
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