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Problem Statement
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* Multiple, re eﬁhpts
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* No overhead (or very little overhead)

* Prevent cheating

* Automatic assessment of the right answer J/' ] 7 pO
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What BBVMs are not... °
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What are BBVMs?

VM _+ Web Assembly =
Browser-Based Virtual
Machinée!(BBVM)
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.. and then the VM runs
Insidethe pbrowser’s
+ v86 Project Javascript YN

Apache or nginx
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Some of the History of BBVMs

2 .//bellard.org/jslinux/
C inagux, Buildroot, Fedora 33, Win2000, FreeDOS

e http://cC 6

e Arch, DSL, Bui roc@/' 01/3.1/95/98/2000, MS-DOS 6.22, FreeDOS,
Open BSD, FreeBSD, S
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https://bellard.org/jslinux/
http://copy.sh/v86

Serving BBEVMSs via your web
server with v86
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Serve BBVMs with v86

* Deliver BBVMs to
students/participants

e Leverages Copy.sh’s v86 project
* WASM, NodelS, Rust, etc.

* Deliver via Apache or NGINX

* Host on AWS, Azure, or locally




Running the v86 Project on your web %
b |

Qﬁéver

* The v8 ;ﬂﬁwes the ability to serve different operating system
.iso files as javascript-based operating systems.

* v86 is the emulator th Qﬁ?\\zerating systems run on.
0

* You can run v86 on a variety S. These instructions
provide the ability to run the project on ‘hased S|mpI|f|ed
web server that has been executed on an Ubu g system
(Ubuntu 22.04 LTS server and/or desktop) S/U
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Setup v86 project on your Linux %
k|

Qﬁﬁgine

In the dir%re browser-vm is, get and expand the following
files from the release directory

wget https://github.com/copy/v86/archive/refs/tags/latest.tar.gz

tar —xvzf latest.tar.gz (‘//7 .
It

Note: | did this to my local home directory, %e mu//
permissions. This becomes important later. Resist t ﬁ@ ut
this file in your /var/www/html directory. You need to b éyzt/
where you have permissions, then MOVE the results to the
/var/www/html directory later.
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Get the other 3 files from the releases %
N

directory
oswget.the following 3 files from the releases directory:
* [ibv86.js, v86-fallback.wasm, v86.wasm

wget https://github.com/copy/v86/releases/download/latest/libv86.js

wget https://github.com/copy/v86/releases/download/latest/v86-
allback.wasm

wget https://github.com/copy/v86/releases/download/latest/v86.wasm

Put these all in the v86-latest folder you created when you expandéd
the tar.gz file. (mine was ~/v86-latest)
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Install dependencies
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Other fussier dependencies

* hedejs
sudo apt install nodejs
* rust

sudo curl https://sh.rustup.rs -sSf | sh

* Note: here you might haveto-uninstall rust if it’s already installed. You
cannot have rustup and rust both installed

e Setup rust (with rustup) with the wasm32-unknown-unknown target profile
* and set the cargo environment variable location
source "$HOME/.cargo/env"
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Get the .iso files you need
un v86 as-is '@

git clone Ft*bs://github com/copy/1mages

* This will populate yc -latest/images directory with several
Iso files

* You didn’t have to do all of this tZU !ust to run the

samples from v86, but you might want her purposes...
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Get the .iso files you need

un v86 as-is
2@ és O copy/images  Pubiic

gs 1 17 Pullrequests () Actions [ Projects [ wiki () Security
1 nc

¥ master ~ ¥ Q Go to file l

*:;:}, 266-750Balloons and copy Add floppy Di mwn

dbo2dsf- 4 years ago  §

!
[ Readme.md Add floppy bird as tﬁéy
(3 freedos722.img fuerst commit Sy
D kolibri.img Improved images ,77 N
D linux.iso Improved images OS/U
D msdos.img fuerst commit ,77
D openbsd.img better working openbsd image
(Y os8.dsk fuerst commit
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Now run the .py web server to test

20 §ryth|ng from the v86-latest directory %

. Comp|I gand run the web server for the first time

» Optional - Test run with the Wyferver

* Open your browser to 0.0.0.0:8000, which s ogymvaG project

page. O
* Now, consider making a snapshot at this point S/Um
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Move the v86-latest folder to the web %
W

QOeéver’s directory

* For ngir&tﬁhe - move the whole v86-latest folder to
/var/www/ht C O
Mn-

sudo mv v86-latest /var/www/html

« Or wherever you want it to be / S.J/
R

 Alternatively, change your configuration file of yo §r o
serve the files from the directory where v86 was installed /Um
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Serving your own .iso files

20?\'58 why you’re doing this, right?

e/a‘nes in the /images folder

* Modify th e files in one of two places

* /V86- Iatest/exam - modify one of the files (like the
basic.html) to reference y

* In /v86-latest/build - Change th Zl(@’_ﬁp jlj
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Using the /examples directory

¢ &Fherevare several examples in the /examples directory
* MostTollow a simpleyHIML file structure
* Modify one (like basgiC:htmlyte,point to your .iso file

var emulator = window.emulator = new V86Starter({
wasm_path: "../build/v&6.wasm",
memory_size: 32 * 1024 * 1024,
vga_memory_size: 2 * 1024 * 1024,
screen_container: document.getElementByld("screen_container"),
bios: {
url: "../bios/seabios.bin",

3
vga_bios: { Whatever

url: "../bios/vgabios.bin", Your

) is0
cdrom: { / File is

url: "../images/linux.iso",

L

autostart: true,

T
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Baseline OS Setup

Q%U Linux 22.04 LTS - Desktop
%es
t S r

* Update

w717,
e Other dependent packages Un/l‘

Yy Sy
Mpo

* Then, likely restart
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Note Use snap to install Docker, not apt
0? are two package managers on Ubuntu
-

s

* SNAP

 The new one Omm
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BrowserVM to create a buildroot .iso file

git clone https://github.com/humphd/browser-vm.git

—-v $PWD/buildroot-v86/:/buildroot-v86 \

——entrypoint "bash" \ buildroot

Drops you into root into that docker container you just built
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These are the steps from humphd’s browser-vm
package. You run these inside the docker container you

just set up
$ make BR2_EXTERNAL=/buildroot-v86 v86_defconfig

Complete the text-based user
interface menu choices. There
are two of these.
Accept all of the defaults your
first time doing this.

PS: If you get an error aftéy m Confl "saying
some licenses directory and files w ’t panlc
You can ignore those and continue w:th next S

not affect building ISO. Of course, there will be subse

errors w.r.t. "license"” but ignore those as well.
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Now, let's see what you’ve created,
and hang on to the virtual machine for the

2 fatyrg..
@g(én host OS, in the /browser-vm/dist folder

* You sho 5
* v86-linux.iso th@ iso of a bootable buildroot image, which you can

port over to your /v f?? lder and serve up.
 What happens if you re-star h)@,\ﬁr}e‘r?

./browser—vm/install.sh /J/ Syln

sudo docker exec buildroot bash

* This re-starts the whole re-compilation of the buildroot va&lu
scratch. Ugh. ,77
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“make” our .iso file again

Q%he container’s root user prompt (#), issue

v86-linux.iso - akes sense to do this if you want other
files in your file system, m it in /browser-vm/buildroot-
v86/board/v86/rootfs_overla y

* Modify the the overlay directory, then mgé In to spit out

another .iso file (It'll overwrite the existing .iso m,OO

* We Can%ﬁ I@wmmand to “make” another iteration of
t
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The overlay directory doesn’t have much in it

200 Qﬁ can add things that W|Ildget merged with the file

make” it. So add thlngs to /browser-

vm/ b 4 rd/v86/ rootfs_overlay
Create folders th t yet in the overlay directory like

e /root
* And .profile in the root folder SO ro it logs in
* And README.txt in the root folder i ] 7
+ And other files you might need U
* /home /7 /
* For each user account that might get created y S

 modify the file /etc/inittab J/
* Consider changing this line (which will require login on startup)

console: :respawn:/sbin/getty -1 console 0 vt100 # GENERIC_SERIAL ]pOS/

To this to avoid logging on and just run the shell as root

::respawn:~/bin/sh
Or to this to automatically log on as root
::respawn:~/bin/login -f root
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Thank You!

... Aria Now Your Questions
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