3.Sandy Bridge (microarchitecture)

Sandy Bridge is the codename for the microarchitecture used in the "second generation" of the Intel Core processors (Core i7, i5, i3) - the Sandy Bridge microarchitecture is the successor to Nehalem microarchitecture. Intel demonstrated a Sandy Bridge processor in 2009, and released first products based on the architecture in January 2011 under the Core brand. Developed primarily by the Israeli branch of Intel, the codename was originally "Gesher" (Hebrew: גשר‎; meaning "bridge" in Hebrew).

Sandy Bridge is manufactured in the 32 nanometer process, while Intel's subsequent generation Ivy Bridge (announced 2011) uses a 22 nanometer die shrink - this known as the Intel Tick-Tock model.

A Core i7 2600 Sandy Bridge CPU at 3.4 GHz with 1333MHz DDR3 memory reaches 83 GFLOPS performance in the Whetstone benchmark and 118,000 MIPS in the Dhrystone benchmark

Technology
Intel Turbo Boost 2.0

Advanced Vector Extensions (AVX, also known as Sandy Bridge New Extensions) are extensions to the x86 instruction set architecture for microprocessors from Intel and AMDproposed by Intel in March 2008 and first supported by Intel with the Sandy Bridgeprocessor shipping in Q1 2011 and later on by AMD with the Bulldozer processor shipping in Q3 2011. AVX provides new features, new instructions and a new coding scheme.

Intel® Quick Sync Video is Intel's brand for its dedicated video encoding and decoding hardware core. Quick Sync was introduced with the Sandy Bridge CPU microarchitecture on 9 January 2011, and has been found on the die of Intel products ever since. The name "Quick Sync" refers to the use case of quickly transcoding ("converting") a video from, for example, a DVD or Blu-ray Disc to a format appropriate to, for example, a smartphone.

4. Ivy Bridge (microarchitecture)

Ivy Bridge is the codename for the "third generation" of the Intel Core processors (Core i7, i5, i3). Ivy Bridge is a die shrink to 22 nanometer manufacturing process based on the 32 nanometer Sandy Bridge ("second generation" of Intel Core) - see tick–tock model. The name is also applied more broadly to the 22 nm die shrink of the Sandy Bridge microarchitecture based on FinFET ("3D") Tri-Gate transistors, which is also used in the Xeon and Core i7 Ivy Bridge-EX (Ivytown), Ivy Bridge-EP and Ivy Bridge-E microprocessors released in 2013.

Ivy Bridge processors are backwards compatible with the Sandy Bridge platform, but such systems might require a firmware update (vendor specific). In 2011, Intel released the 7-series Panther Point chipsets with integrated USB 3.0 to complement Ivy Bridge.

Volume production of Ivy Bridge chips began in the third quarter of 2011. Quad-core and dual-core-mobile models launched on April 29, 2012 and May 31, 2012 respectively. Core i3 desktop processors, as well as the first 22 nm Pentium, were announced and available the first week of September 2012.

The Ivy Bridge CPU microarchitecture is a shrink from Sandy Bridge and remains largely unchanged. Like its predecessor, Sandy Bridge, Ivy Bridge was also primarily developed by Intel's Israel branch, located in Haifa, Israel. Notable improvements include:

- 22 nm Tri-gate transistor ("3-D") technology (up to 50% less power consumption at the same performance level as 2-D planar transistors).

Ivy Bridge features and performance:

· The mobile and desktop Ivy Bridge chips also include significant changes over Sandy Bridge:

· F16C(16-bit Floating-point conversion instructions).

· RdRand instruction (Intel Secure Key).

· PCI Express 3.0 support (not on Core i3 and ULV processors).

· DDR3L and configurable TDP (cTDP) for mobile processors.

· Multiple 4K video playback.

5. Haswell (microarchitecture)

Haswell is the codename for a processor microarchitecture developed by Intel as the "fourth-generation core" successor to the Ivy Bridge microarchitecture. Intel officially announced CPUs based on this microarchitecture on June 4, 2013, at Computex Taipei2013, while a working Haswell chip was demonstrated at the 2011 Intel Developer Forum.With Haswell, which uses a 22 nmprocess, Intel also introduced low-power processors designed for convertible or "hybrid" ultrabooks, designated by the "Y" suffix.
Design
The Haswell architecture is specifically designed to optimize the power savings and performance benefits from the move to FinFET(non-planar, "3D") transistors on the improved 22 nm process node.

Haswell has been launched in three major forms:

Desktop version (LGA 1150 socket and the new LGA 2011-v3 socket): Haswell-DT

Mobile/Laptop version (PGA socket): Haswell-MB

BGA version:

47 W and 57 W TDP classes: Haswell-H (for "All-in-one" systems, Mini-ITX form factor motherboards, and other small footprint formats)

13.5 W and 15 W TDP classes (MCP): Haswell-ULT (for Intel's UltraBook platform)

10 W TDP class (SoC): Haswell-ULX (for tablets and certain UltraBook-class implementations)

Features carried over from Ivy Bridge
22 nm manufacturing process

3D Tri-Gate FinFET transistors

Micro-operation cache(Uop Cache) capable of storing 1.5 K micro-operations (approximately 6 KB in size)

6. Broadwell (microarchitecture)

Broadwell is Intel's codename for the 14 nanometer die shrink of its Haswell microarchitecture. It is a "tick" in Intel's tick–tock principle as the next step in semiconductor fabrication. Like some of the previous tick-tock iterations, Broadwell did not completely replace the full range of CPUs from the previous microarchitecture (Haswell), as there were no low-end desktop CPUs based on Broadwell.

Some of the processors based on the Broadwell microarchitecture are marketed as "5th-generation Core" i3, i5 and i7 processors. This moniker is however not used for marketing of the Broadwell-based Celeron, Pentium or Xeon chips. This microarchitecture also introduced the Core M processor branding.

Instruction set extensions

Broadwell introduces some instruction set architecture extensions:

Intel ADX: ADOX and ADCX for improving performance of arbitrary-precision integer operations

RDSEED for generating 16-, 32- or 64-bit random numbers from a thermal noise entropy stream, according to NIST SP 800-90B and 800-90C

PREFETCHW instruction

Supervisor Mode Access Prevention (SMAP) – optionally disallows access from kernel-space memory to user-space memory, a feature aimed at making it harder to exploit software bugs.

Transactional Synchronization Extensions: This instruction set is reintroduced for all versions of Broadwell except for Broadwell-Y because a bug that cannot be fixed via microcode update in Broadwell-Y and all versions of Haswell except for the Haswell-EX variants has been fixed with a new CPU stepping level.Erratum: In fact, among Broadwell i3, i5 and i7 CPUs, only four of them support TSX instructions (i7 5650U and 5600U, i5 5350U and 5300U) ; it is not even precised on Intel's website whether i5 5200U does support TSX instructions. (ark.intel.com/products/)

7.Skylake (microarchitecture)
Skylake is the codename used by Intel for a processor microarchitecture that was launched in August 2015 succeeding the Broadwell microarchitecture. Skylake is a microarchitecture redesign using the same 14 nm manufacturing process technology as its predecessor, serving as a "tock" in Intel's "tick-tock" manufacturing and design model. According to Intel, the redesign brings greater CPU and GPU performance and reduced power consumption. Skylake CPUs share its microarchitecture with Kaby Lake, Coffee Lake and Cannon Lake CPUs.

Skylake is the last Intel platform on which Windows earlier than Windows 10 will be officially supported by Microsoft, although enthusiast-created modifications exist that allow Windows 8.1 and earlier to continue to receive updates on later platforms

Overclocking of unsupported processors
Officially Intel supported overclocking of only the "K" and "X" versions of Skylake processors. However, it was later discovered that other "non-K" chips could be overclocked by modifying the base clock value – a process made feasible by the base clock only applying to the CPU, RAM, and integrated graphics on Skylake. Through beta UEFI firmware updates, some motherboard vendors, such as ASRock (which prominently promoted it under the name "Sky OC") allowed the base clock to be modified in this manner.

Operating system support

In January 2016, Microsoft announced that it would end support of Windows 7 and Windows 8.1 on Skylake processors effective July 17, 2017; after this date, only the "most critical" updates for the two operating systems would be released for Skylake users if they have been judged not to affect the reliability of the OS on older hardware, and Windows 10 would be the only Microsoft Windows platform officially supported on Skylake, as well as all future Intel CPU microarchitectures beginning with Skylake's successor Kaby Lake. Terry Myerson stated that Microsoft had to make a "large investment" in order to reliably support Skylake on older versions of Windows, and that future generations of processors would require further investments. Microsoft also stated that due to the age of the platform, it would be "challenging" for newer hardware, firmware, and device driver combinations to properly run under Windows 7

Technology

Intel Speed Shift
Skylake's integrated Gen9 GPU supports Direct3D
Full fixed function HEVC Main/8bit encoding/decoding acceleration. Hybrid/Partial HEVC Main10/10bit decoding acceleration. JPEG encoding acceleration for resolutions up to 16,000×16,000 pixels. Partial VP9 encoding/decoding acceleration.
The L1 cache for all Skylake CPUs consists of two parts: data and instructions, whereas the former is equal to 32KB times the number of cores, and the latter is calculated the same way. So, e.g. for a six core model it will be equal to 32*6 + 32*6 = 384KB.

Enhancements of Intel Processor Trace: fine grained timing through CYC packets (cycle-accurate mode) and support for IP address filtering

8. Coffee Lake (microarchitecture)
Coffee Lake is Intel's codename for the second 14 nm process refinement following Broadwell, Skylake, and Kaby Lake.The integrated graphics on Coffee Lake chips allow support for DP 1.2 to HDMI 2.0 and HDCP 2.2 connectivity. Coffee Lake natively supports DDR4-2666 MHz memory in dual channel mode when used with Xeon, Core i5, i7 and i9 CPUs, DDR4-2400 MHz memory in dual channel mode when used with Celeron, Pentium, and Core i3 CPUs, and LPDDR3-2133 MHz memory when used with mobile CPUs.

Desktop Coffee Lake CPUs introduces major changes in Intel's Core CPUs nomenclature, in that i5 and i7 CPUs feature six cores (along with hyper-threading in the case of the latter). Core i3 CPUs, having four cores and dropping hyper-threading for the first time, received a change as well. The 9th generation release in October 2018 further changed the nomenclature, with Core i7 moving to 8 cores and dropping hyper-threading for the first time, and new mainstream desktop Core i9 processors being released, featuring 8 cores with hyper-threading.

The chips were released on October 5, 2017.Coffee Lake is used in conjunction with the 300-series chipset, and officially does not work with the 100- and 200-series chipset motherboards. Although desktop Coffee Lake processors use the same physical LGA 1151socket as Skylake and Kaby Lake, the pinout is electrically incompatible with these older processors and motherboards.

On April 2, 2018, Intel released additional desktop Core i3, i5, i7, Pentium Gold, Celeron CPUs and for the first time in its history six-core Core i7 and i9 mobile CPUs as well as hyper-threaded four-core Core i5 mobile CPUs, and the first Coffee Lake ultra-power CPUs with Intel Iris Plus graphics.

On October 8, 2018, Intel launched 9th generation Coffee Lake Refresh CPUs with up to eight cores. To avoid running into thermal problems at high clockspeeds, Intel soldered the integrated heat spreader (IHS) to the CPU die instead of using thermal paste on the Core i7 and i9; however, the Core i5 and below still use thermal paste between the CPU die and IHS.

Tasks:
1. Find on the Internet 2 processors of any of the architectures of one brand. Evaluate their productivity: frequency, number of cores, type of socket, type of integrated graphics and price.
For example, 

	
	Intel Core i5-8400 2.8GHz/8GT/s/9MB (BX80684I58400) s1151 BOX
	Intel Core i3-8100 3.6GHz/8GT/s/6MB (BX80684I38100) s1151 BOX

	Processor Family:
	Intel Core i5


	Intel Core i3

	Connector Type:
	Socket 1151


	Socket 1151

	Intel processor generation:
	Coffee Lake (eighth)


	Coffee Lake (eighth)

	Number of cores:
	6


	4

	Integrated Graphics: 


	Intel UHD Graphics 630
	Intel UHD Graphics 630

	Internal clock frequency:
	2800 MHz


	3600 MHz

	Level 3 cache memory:
	9 MB


	6 MB


2. Fill in notebooks table of all intel-architecture to the end.
3. In lesson number 2 – test. (gradebook, record book)
