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Summery
● Processes

○ Process representation in OS

○ Process creation

○ Process termination

○ Context switching

○ Process queues

○ Process scheduling

○ Interprocess communication
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Agenda
● Introduction to xv6

○ What is xv6?

○ RISC-V

○ Hardware-software stack of xv6

○ xv6 system calls

○ Code-base overview

3



xv6
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● xv6 is MIT’s re-implementation of UNIX v6

○ Written in ANSI C

○ Runs on RISC-V and x86

■ We will use the RISC-V version with the QEMU simulator

○ Smaller than v6

○ Preserve basic structure (processes, files, pipes. etc.)

○ Runs on multicores

○ Got paging support in 2011

Ken Thompson &
 Dennis Ritchie, 1975



xv6

5

● To understand it, you’ll need to read its source code

○ It’s not that hard

○ Source code:

■ https://github.com/Tomal-kuet/xv6-riscv-labs (for this course assignments)

■ Forked from https://github.com/mit-pdos/xv6-riscv; to avoid unexpected updates during 

this course

○ Book/commentary

■ xv6: a simple, Unix-like teaching operating system

■ https://pdos.csail.mit.edu/6.1810/2024/xv6/book-riscv-rev4.pdf

https://github.com/Tomal-kuet/xv6-riscv-labs
https://github.com/mit-pdos/xv6-riscv
https://pdos.csail.mit.edu/6.1810/2024/xv6/book-riscv-rev4.pdf


Why xv6?
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● Why study an old OS instead of Linux, Solaris, or Windows?



Why xv6?
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● Why study an old OS instead of Linux, Solaris, or Windows?

● Big enough

○ To illustrate basic OS design & implementation

● Small enough

○ To be (relatively) easily understandable

● Similar enough

○ To modern OSes

○ Once you’ve explored xv6, you will find your way inside kernels such as Linux



Why RISC-V?
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● RISC-V: open standard instruction set architecture (ISA) based on RISC 

principles

○ High quality, loyalty free, license free

○ Multiple proprietary and open-source core implementations

○ Supported by growing software ecosystem

○ Appropriate for all levels of computing system, from microcontrollers to supercomputers

● Fun to use toolchains for the new architecture



xv6 Structure
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● Monolithic kernel

○ Provides services to running programs

● Processes uses system calls to access system services

● When a process call a system call

○ Execution will enter the kernel space

○ Perform the service

○ Return to the user space



Implementation
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● RISC-V

○ 32 bit

● Multicore

● C and Assembly

○ 6,000 lines of code

● QEMU emulation



xv6 hardware and software stack

11



Features of xv6
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● Processes

● Virtual address spaces

● Files, Directories

● Pipes

● Multitasking

○ Time slicing

● 21 system calls



What is missing?
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● All the complexity of real OS

○ Millions of lines of code

● User IDs, Login

● File protection: no such bit

● Mountable file systems

● Paging to disk

● Sockers, support for networks

● Interprocess Communication

● Device driver: Only two

● User code/apps: limited



xv6 System Calls
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xv6 kernel source files
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xv6 Setup
● Mac OS, Linux: install directly on top of your OS

● Windows: Subsystem for Linux (WSL 2) with Ubuntu 20.04

● Toolchain

○ You need a RISC-V toolchain and QEMU for RISC-V
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xv6 Setup
● Repository

○ https://github.com/Tomal-kuet/xv6-riscv-labs

● Mirror on your own github

18

https://github.com/Tomal-kuet/xv6-riscv-labs


xv6 Setup
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Announcement
● Introduction to xv6

○ Overview of the code base

○ Homework 1 will be released

■ Due in two weeks (hard deadline)

○ Get the installation done this week

■ We will do a in class exercise next week
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