Zen (microarchitecture) from AMD
Zen is the codename for a computer processor microarchitecture from AMD, and was first used with their Ryzen series of CPUs in February 2017. The first Zen-based preview system was demonstrated at E3 2016, and first substantially detailed at an event hosted a block away from the Intel Developer Forum 2016. The first Zen-based CPUs codenamed "Summit Ridge" reached the market in early March 2017, Zen-derived Epyc server processors launched in June 2017 and Zen-based APUs arrived in November 2017. 
Zen is a clean sheet design that differs from the long-standing Bulldozer architecture. Zen-based processors use a 14 nm FinFETprocess, are reportedly more energy efficient, and can execute significantly more instructions per cycle. SMT has been introduced, allowing each core to run two threads. The cache system has also been redesigned, making the L1 cache write-back. Zen processors use three different sockets: desktop and mobile Ryzen chips use the AM4 socket, bringing DDR4 support; the high-end desktop Zen-based Threadripper chips support quad-channel DDR4 RAM and offer 64 PCIe 3.0 lanes (vs 24 lanes), using the TR4 socket and Epyc server processors offer 128 PCI 3.0 lanes and octal-channel DDR4 using the SP3 socket.
	L1 cache
	64 KiB instruction, 32 KiB data per core

	L2 cache
	512 KiB per core

	L3 cache
	8 MiB per quad-core CCX


History and development

AMD began planning the Zen microarchitecture shortly after re-hiring Jim Keller in August 2012.AMD formally revealed Zen in 2015.

The team in charge of Zen was led by Keller (who left in September 2015 after a 3-year tenure) and AMD Senior Fellow and Chief Architect Michael Clark.
Advantages over predecessors

Manufacturing process
Processors based on Zen use 14 nm FinFET silicon. These processors are being produced at GlobalFoundries, though reports state some Zen processors may also be produced at TSMC. Prior to Zen, AMD's smallest process size was 28 nm, as utilized by their Steamroller and Excavator microarchitectures. 
Performance
The Zen processors also employ sensors across the chip to dynamically scale frequency and voltage. This allows for the maximum frequency to be dynamically and automatically defined by the processor itself based upon available cooling.

Memory
Zen supports DDR4 memory (up to eight channels) and ECC.
Pre-release reports stated APUs using the Zen architecture would also support High Bandwidth Memory (HBM). However, the first demonstrated APU did not use HBM. Previous APUs from AMD relied on shared memory for both the GPU and the CPU. 
Power consumption and heat output
Processors built at the 14 nm node on FinFET silicon should show reduced power consumption and therefore heat over their 28 nm and 32 nm non-FinFET predecessors (for equivalent designs), or be more computationally powerful at equivalent heat output/power consumption.

Enhanced security and virtualization support
Zen added support for AMD's Secure Memory Encryption (SME) and AMD's Secure Encrypted Virtualization (SEV). Secure Memory Encryption is real-time memory encryption done per page table entry. Encryption occurs on a hardware AES engine and keys are managed by the onboard "Security" Processor (ARM Cortex-A5) at boot time to encrypt each page, allowing any DDR4 memory (including non-volatile varieties) to be encrypted. 
The next architecture after zen is zen +
	AMD Zen+

	Produced
	April 2018

	Designed by
	AMD

	Common manufacturer(s)
	GlobalFoundries

	Cores
	4-6 (mainstream)

8 (performance)

12-32 (enthusiast)[1]

	L1 cache
	64 KiB instruction, 32 KiB data per core

	L2 cache
	512 KiB per core

	L3 cache
	8 MiB per quad-core CCX

	Transistors
	12 nm (FinFET)

	Socket(s)
	Socket AM4

Socket TR4

	Predecessor
	Zen

	Successor
	Zen 2

	Product code name(s)
	Pinnacle Ridge (Desktop)[2]

Colfax (HEDT)[1]

Picasso (APU)

	Brand name(s)
	Ryzen
Ryzen Threadripper


The next architecture after zen+ is zen2
	AMD Zen 2

	Produced
	2019 Q1/Q2 (estimated)

	Designed by
	AMD

	Common manufacturer(s)
	TSMC (core die)

Global Foundries (I/O die)

	Min. feature size
	7 nm[1][2]

	Cores
	up to 64 (server)

	Socket(s)
	Socket AM4

Socket TR4

Socket SP3

	Predecessor
	Zen+

	Successor
	Zen 3[3][2]

	Product code name(s)
	Matisse (Desktop)

Castle Peak (HEDT)

Rome (Server)[2]


Ryzen
It is a brand of x64 and x86 microprocessors designed and marketed by AMD (Advanced Micro Devices) for desktop, mobile and embedded platform based on Zen and Zen+ microarchitectures. It consists of central processing units marketed for mainstream, enthusiast and workstation segments and accelerated processing units (APUs) which is marketed for mainstream and entry-level segments and embedded applications.

Тasks of laboratory work

1. Read from the Zen-microarchitecture

2. Fill in the table for ZEN:
Аrchitecture of the AMD company

	Architecture name (Code Name)
	Date (year)
	Fab
	Socket
	Cache
	Support instructions

	Zen
	
	
	
	
	

	Zen+
	
	
	
	
	

	Zen2
	
	
	
	
	


3. Аnswer the teacher's questions:

ZEN is a microarchitecture or processor brand?
How many cores are in Zen-architecture?
Which architecture is more productive: Zen, Zen+ or Zen2? Why?
