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What is a computer?

v

Car (2020s) Supercomputer, data center (2020s)
Smartphone (20205)



What is a computer?

* A computer is a programmable machine
* Takes input
* Processes it using stored instructions (programs)
* Stores (keeps) data
* Produces output

*Hardware + Software, working together




A full stack

Application, e.g., WeChat, Meituan

Algorithm, e.g., KMP, Quicksort

Programming Language, e.g., C/C++/Python
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A modular diagram

User (client, developer, practitioner,
consumer, Al agent, etc.)

Application (e.g., Chrome, Powerpoint,
Word, games, etc.)

Hardware

System software (e.g., OS)

CPU Memory

Storage Network

Other /O devices




Applications

* With one or multiple aims
* The simplest one: print "Hello World”

* Complicated ones _
* LLM inference Aims

- Google Chrome, Firefox browers Algorith ms

- Word. P int, Excel .
ord, Powerpoint, Exce Implementation
* Games

* Generally written in high-level language

* Algorithms inside
* For example, Dijkstra's algorithm in a map app




System software

. Operating System Resource manager; Abstraction provider; Security

. ) ) controller: Error handler: etc.
* .e.g., Windows, Linux, Solaris, etc. ! !

* Hypervisor (virtual machine)

- e.g., QEMU, VMware, VirtualBox, Zen | VM .Ilfec;ycle man?dgement,- Hardware/software
virtualization; Isolation; resource management; etc.

* Compiler

- e.g., GCC/G++

Converting source code to target code; code
generation and optimization, etc.

* Other tools




Storage, e.g., HDD, SSD, ...

Other /O devices, e.g.,
keyboard, mouse, monitor,
pen, etc.

ardware

Memory
Address space, virtual memory (page
table), TLB, memory consistency, etc.

AN

GPU, TPU, NPU, FPGA, Accelerator,
etc.

Network, e.g., wired, Wi-Fi,
Bluetooth, 5G, etc.




Hardware: from Physics to Computer Science

CPU

Datapath: ALU, register file, Control logic: instruction
MUX, shifter, bus, etc. decoding, control signals, etc.
Sequential logic: output Memory: address
depends on current and past encoding/decoding, SRAM,
inputs, using states (registers) DRAM, register file

Combinational logic: output depends on current
inputs, e.qg., adder, MUX, comparator

Logic gates: building gates from transistors, such
asnot, and, or, nand, nor, xor

Transistor: controlling whether current flows
(NMOS, PMOS)

High voltage: 2
Low voltage: o
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