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• A Brief Review of Computer Architecture History

• Why AI need specific architecture?



Course Overview

• Website: 
https://cihlab.github.io/course/ai19.html

• Instructor: 

Chixiao Chen, Ph.D
Currently, I am assistant prof. in FAET.

https://cihlab.github.io/course/ai19.html


Textbooks

• Computer Architecture Bible • More “接地气” one



What course about?

• Week 2-6
Basic computer architecture
(RISC-V based, RISC-V foundation *)

• Week 7-8
Introduction on deep learning

• Week 9-14
AI processor architecture



How about grading?

• Homework Assignment (15% x 4)+ Final Project (40%)

• No finals / No mid-terms

• The last day of instruction is the final presentation day.

• Any Questions / Comments?



A Brief History Review on 
Computer Architectures
- Courtesy by “A New Golden Age for Computer Architecture”  ACM 
Communications, and Prof. Patterson’s ISSCC 2018 Keynote



Turing Award 2017



The First Computer



The First Electronic Computer



The First Bug



Intel 4004 & 8008 Processor

In an odd twist of fate, the chip that established 
what would become known as the x86 architecture 
didn’t have a name appended with an “86.” The 
8088 was basically a slightly modified 8086, Intel’s 
first 16-bit CPU.



First ARM Processor

In the early 1980s, Acorn Computers was a small company 
with a big product. The firm, based in Cambridge, England, 
had sold over 1.5 million 8-bit BBC Micro desktop computers 
as part of the BBC’s national Computer Literacy Project. It was 
now time to design a new computer. Unsatisfied with the 
processors then available on the market, the Acorn engineers 
decided to make the leap to creating their own 32-bit 
microprocessor.

“The team was so small that every design decision had to 
favor simplicity—or we’d never finish it!” says 
codesigner Steve Furber, now a computer engineering 
professor at the University of Manchester. In the end, the 
simplicity made all the difference. The ARM was small, low 
power, and easy to program.

https://spectrum.ieee.org/tech-talk/computing/software/the-golden-age-of-basic
http://www.naec.org.uk/organisations/bbc-computer-literacy-project/towards-computer-literacy-the-bbc-computer-literacy-project-1979-1983
https://www.research.manchester.ac.uk/portal/steve.furber.html


























Why AI need Specific 
Architecture ?



神经元及其可塑性

1963 年诺贝尔奖
Hodgkin-Huxley 模型



神经元的数学模型神经网络



神经网络在人工智能算法领域的成功

LeNet-5: 手写数字识别 AlexNet: 图像识别首次接近人

AlphaGo: 围棋上帝
Waymo: Google 车

Echo: 
语音助手



深度学习神经网络的演进

算法演进方向由低性能（左下）、多运

算（右上）和多参数（大圈）向减小运

算和参数同时提高性能（左上、大圈）

方向进化，缓和硬件需求。



神经网络在冯诺依曼计算模型

类脑处理器的冯·诺依曼困局 31

一个神经元操作的计算过程 汇编

累加器清零 MOV

-- 循环开始 BRANCH

从存储器中加载权重 LOAD

从存储器/外设中加载输入 LOAD

权重乘以输入 MULT

累加 ADD

-- 判断是否重新循环 GOTO

激活函数 BRANCH

输出存储 STORE

假设一个神经元有10个突触，每个突触
连接需要一个字节（8个比特）存储链接
强度，人脑有850亿个神经元，需要多大

的存储空间才能放下更个大脑的神经网
络？

6.8Tb
冯诺伊曼瓶颈——是访问大规模存储空
间占据总线带宽和时间



神经网络在冯诺依曼计算模型

类脑处理器的冯·诺依曼困局 32

一个神经元操作的计算过程 汇编

累加器清零 MOV

-- 循环开始 BRANCH

从存储器中加载权重 LOAD

从存储器/外设中加载输入 LOAD

权重乘以输入 MULT

累加 ADD

-- 判断是否重新循环 GOTO

激活函数 BRANCH

输出存储 STORE

假设一个神经元有10个突触，即64个周
期完成一个神经元操作，人脑有850亿个
神经元，一个1GHz的冯诺依曼架构处理
器需要多少时间来完整模拟一次全人脑？

86分钟
冯诺伊曼是基于逻辑抽象后的计算模型



An Computer Architecture View

The naïve Roofline is 
obtained by applying simple 
bound and bottleneck 
analysis. In this formulation 
of the Roofline model, there 
are only two parameters, 
the peak performance and 
the peak bandwidth of the 
specific architecture, and 
one variable, the arithmetic 
intensity. 








