408/508 Computational

Lecture 4

Techniques for Linguists




Today's Topics

* Homework 1 Review
* Finish up with HTML and character encoding

* We're gonna need the Terminal
* but we don't want our mistakes to kill the machine

e can run stuff inside a guest Operating System, or be very careful
e Example: rm —rf

e Homework 2:

* for Windows 11 users, install Microsoft WSL
 for Apple Silicon users, use existing Terminal
* for Linux users, do nothing



Quick Homework 1 Review

» 2,147,483,659 is a prime number.

. Doels the 32 bit binary integer representation have enough bits to represent this prime?
Explain.

231 230 229 228 227 226 225 224 27 26 25 24 23 22 21 20

byte 3 byte 2 byte 1 byte 0

~$ python

>>> 2 _147_483_659
2147483659

>>> bin(2_147_483_659) :
'0b10000000000000000000000000001011" SO RS Wy
>>> len(bin(2_147_483_659)) = P

34




Quick Homework 1 Review

docs.python.org/3/library/functions.html#len

len(object, /)
Return the length (the number of items) of an object. The argument may be a sequence (such as a string,
bytes, tuple, list, or range) or a collection (such as a dictionary, set, or frozen set).

CPython implementation detail: len raises OverflowError on lengths larger than sys.maxsize, such

as range(2 *x 100).

sys.maxsize
An integer giving the maximum value a variable of type Py_ssize_t can take. It's usually 2%*31 - 1 ona
32-bit platform and 2x%63 - 1 on a 64-bit platform.




Making LLMs smaller

From 1.5TB to 214GB oo | ¢ DttRs://huggingface.co/AngelSlim/Hy4-preview-GGUF
Sherry quantization of a 770B MoE, in 3 steps . .
smmm Bl e Idea: reduce # of bits "needed" per floating number
[ ] EveryTxpert_weight becomes just
m —>| quantize —> [_ OJ 1,0, +1. The 0 means “skip me." ‘ hd (V) RAM n eed ed :
0 03 Routing experts hold 6'O%+ of
OS’PM ::‘Lp!:::r;\:fers — that's where ° 1’ SOOG B - ZOOG B
e e | ™ | e * Performance on benchmarks:
@ - - J- Insight 2
C1) () -1 Force one zero per group of 4:
o) ot esze * - MCP Atlas 83.7 to 83.2 (Al agents)
l“ bit index m 1.25 bits/weight: smaller * - SWE'BenCh MU|t| 82.9 tO 81.3 (COdlng)
2.00 bpw 1.67 bpw 1.25 bpw than 2-bit, faster than IQ1_S. )
e e * - MRCR 81.3 to 81.1(Coreference retrieval task)
sensitive layers the rest Insight 3
— - el e Calibration keeps IQ2_XXS (2.06) on
(Iaz_xxs STQLO | IQ2.XXS | STR1O | IQ2_XXS | STQLO } sensitive layers; the rest get
206 | 131 | 206 | 131 | 206 | 1.31 STQ1.0 (1.31). Same bit bdoet,
1578 — 21468 e

Sources: AngelSlim (GitHub) * Hyd-preview-GGUF (Hugging Face)
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Introduction:
data types

In your browser, which
runs HTML5, UTF-8, is
the default character

encoding
C 231 O00E7 &ccedil; LATIN SMALL LETTER C WITH CEDILLA
é 232 O0OE8 &egrave; LATIN SMALL LETTER E WITH GRAVE
é 233 &eacute; LATIN SMALL LETTER E WITH ACUTE
" \
e 234 OOEA\ &ecirc; LATIN SMALL LETTER E WITH CIRCUMFLEX

~

é 235 O00EB &erjﬁ'ﬂ‘: ~_  LATIN SMALL LETTER E WITH DIAERESIS
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Introduction: data types

& 233 O00E9 &eacute; LATIN SMALL LETTER E WITH ACUTE

eoe [J - file:///Users/sandiway/cour @

Pokémon

1<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN">
2<html> <head>

3<title></title>

4 </head>

5<body>

6 <h1>Pok&eacute;mon</hl>

7 </body>

g</html>

File: pokemon.html




Introduction: data types

eoe [J - file:///Users/sandiway/cour @

Pokémon

PokA©mon
line 7: é typed on my mac keyboard using OPT-e e

1<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN">
2<html> <head>

3<title></title>

4 </head>

File: pokemon2.html | 5<body>

6 <h1>Pok&eacute;mon</hl>

7 Pokémony

8 </body>

9</html>




Introduction: data types

File: pokemon3.html

eoe [J] -
Pokémon
Pokémon

<

file:///Users/sandiway/cou

1%!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN">
2<html> <head>

3<meta charset:"UI’F-S">i

4<title></title>

5</head>

6<body>

7<h1>Pok&eacute;mon</hl>

&Pokémon

9</body>

10</html>




Introduction: data types

Bits
of
code
point

7
1
16

21

First Last Bytes in
code point| code point |sequence

U+0000  U+007F 1
U+0080  U+07FF 2
U+0800  U+FFFF 3
U+10000  U+1FFFFF 4

Byte 1

OXXXXXXX
110xXXXXX
1110xxxx

11110xxx

Byte 2 Byte 3 Byte 4

10XXXXXX
10xxXxXxXxX | 10XXXXXX

10xxxxxX | 10xxxxxXX 10XXXXXX

* Example:
« & Hiragana letter A: UTF-8: E38182
* Byte1:E=1110,3=0011
* Byte 2: 8=1000, 1 =0001
* Byte 3: 8=1000,2=0010
« [\ Hiragana letter I: UTF-8: E38184

Shift-JIS (Hex):
&: 82A0
L): 82A2




Introduction: data types

o0 ([ - @ file:///Users/sandiway/cour @

ﬁu,ﬁu,’ <::<No<meta charset="UTF-8">

* & Hiragana letter A: UTF-8: E3 81 82
« L\ Hiragana letter I: UTF-8: E3 81 84

227 E3 a

Latin-1 character set (8 bits)https://kb.iu.edu/d/aepu



https://kb.iu.edu/d/aepu

Introduction: data types

Many Windows programs (including Windows Notepad) add the bytes OxEF, OxBB, OxBF at the start of any document saved
as UTF-8. This is the UTF-8 encoding of the Unicode byte order mark (BOM), and is commonly referred to as a UTF-8 BOM,
even though it is not relevant to byte order. ABOM can also appear if another encoding with a BOM is translated to UTF-8
without stripping it. Software that is not aware of multibyte encodings will display the BOM as three strange characters (e.g.
"i»¢" in software interpreting the document as ISO 8859-1 or Windows-1252) at the start of the document.



Introduction: data types

* How can you tell what encoding your file is using?
* Detecting UTF-8

* Microsoft:
* 1stthree bytes in the file is EF BB BF
* (notall software understands this; not everybody uses it)
* HTML:
 <meta http-equiv="Content-Type" content="text/html;charset=UTF-8">
* (not always present)
* Analyze the file:
* Find non-valid UTF-8 sequences: if found, not UTF-8...

* Interesting paper:
* http://www-archive.mozilla.org/projects/intl/UniversalCharsetDetection.html
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WSL2

* Windows Subsystem for Linux

%] Microsoft Store

& Microsoft Store

Home Apps Games Devices Movies&TV  Books Edge Departments ™  Search pel i

Documentation

07/22/2020 « 2 minutes to read - @ @ 4 B §

The Windows Subsystem for Linux lets developers run a GNU/Linux environment -- including
most command-line tools, utilities, and applications -- directly on Windows, unmodified, Run Linux on Windows

Install and run Linux distributions side-by-side on the Windows Subsystem for
Linux (WSL).

without the overhead of a traditional virtual machine or dualboot setup.

Learn more here

o |[xau]

BY OFFENSIVE SECURITY

Ubuntu openSUSE Leap 42 SUSE Linux Debian GNU/Linux  Kali Linux

ok FokKk Enterprise Server 12 %% Hkkk
Get started

Installed Installed Owned Installed Owned

e |Install WSL

e Update VSL2
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WSL2

* Consider installing WSL2 (Windows Subsystem for Linux 2)

* https://learn.microsoft.com/en-us/windows/wsl/
| Get started

e |nstall WSL

e Install Linux on Windows Server

e Manual install steps

° Why? e Best practices for setting up a WSL development environment
* gives you a Bash shell (with quoting consistent with the lecture
slides)

* (simultaneously) use Linux under Windows 10/11 (not dual-
booting)

. ?anta/ccess your Windows C: drive from Ubuntu via directory
mnt/c


https://learn.microsoft.com/en-us/windows/wsl/
https://learn.microsoft.com/en-us/windows/wsl/
https://learn.microsoft.com/en-us/windows/wsl/
https://learn.microsoft.com/en-us/windows/wsl/

WSL2

| installed
Ubuntu

. E Microsoft Store

& Microsoft Store

Home Apps Games Devices Movies&TV  Books Edge Departments ™  Search pel ‘

Run Linux on Windows

Install and run Linux distributions side-by-side on the Windows Subsystem for
Linux (WSL).

.... -
Ubuntu openSUSE Leap 42 SUSE Linux Debian GNU/Linux Kali Linux
Kk kA Kk kk Enterprise Server 12 ** % - Kk ek
Kk kk
Installed Installed Owned Installed Owned




@) Ubuntu

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match your Windows username.
For more information visit: https://aka.ms/wslusers

Enter new UNIX username:




&) sandiway@DESKTOP-VEPP64Q: ~

Retype new password:

passwd: password updated successfully

Installation successful!

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

Welcome to Ubuntu 20.04.3 LTS (GNU/Linux 5.10.16.3-microsoft-standard-WSL2 x86 64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

System information as of Fri Sep 10 10:01:52 MST 2021

System load: 0.13 Processes: 8

Usage of /: 0.5% of 250.98GB  Users logged in: 0

Memory usage: 0% IPv4 address for etho: 172.24.13.136
Swap usage: 0%

1 update can be applied immediately.
To see these additional updates run: apt list --upgradable

The list of available updates is more than a week old.
To check for new updates run: sudo apt update

This message is shown once a day. To disable it please create the
/home/sandiway/.hushlogin file.
sandiway@DESKTOP-VEPP64Q:~$




Ubuntu Text Editor: nano

4 L
Settings Discard Show

Dell VBox Ununtu
= Running

WinSCP

RZ,
NS
Oracle VM
VirtualBox

2

Activities [ Terminal v

Welcome toj
The left part of
machine groups|
The right part o
are currently op
chosen machinef
corresponding
located at the to
new tools in futy
You can press t
www.virtualbox)

Details

Tool to obser
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machine stord

Snapshots

Tool to contrd
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(make curren

TEF PoHE &C

Tue 15:39

sandiway@sandiway-VirtualBox: ~

File Edit View Search Terminal Help

GNU nano 2.9.3 New Buffer

BY cet Help R write out J where Is [ cut Text [ Justify [ cur Pos
& Exit &l Read File @Y Replace @l Uncut Textill] To Spell [l Go To Line

oWy oM@l 6 8 rghtcr

* Text editor (built in)

* NanoO is adecent one
for (use inside
Terminal)

* You might prefer it,
butl can't stand V1

e can install others via

 sudo apt—-get
install

or

» sudo apt
install



Ubuntu: python3 is already installed!

sandiway@DESKTOP-CL5DHR X =F v

System load: . Processes: 62
Usage of /: o of 1006.85GB  Users logged in: 0

Memory usage: IPvd4 address for eth0: 172.20.250.158

Swap usage:

=> There is 1 zombie process.

This message is shown once a day. To disable it please create the
/home/sandiway/.hushlogin file.
:~$ which python
:~$ which python3
/usr/bin/python3
:~$ sudo apt install python
[sudo] password for sandiway:
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

Package python is not available, but is referred to by another package.

This may mean that the package is missing, has been obsoleted, or
is only available from another source
However the following packages replace it:

2to3 python-is-python3

Package 'python' has no installation candidate
:~$ python3
Python 3.12.3 (main, Feb 4 2025, 14:48:35) [GCC 13.3.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>>

« which python

returns nothing

« apt install python

doesn't work: 1) not adminstrator, and
2) there's no such package!

 sudo apt install python3
if it says it's already there, then

[sudo may ask you for your password]
« python3

places you in the interpreter at the
prompt >>>

* <Control>-D

quits Python



Ubuntu: python3 is already installed!

+ sandiway@sandiway-VirtualBox: ~ Q =

:$ python3
Python 3.10.4 (main, Jun 29 2022, 12:14:53) [GCC 11.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> 445
9
>>> 9/8
1.125

>>> "hello" + "goodbye"
"hellogoodbye'

>>> import math

>>> math.pi
3.141592653589793

>>>




Keep Ubuntu up to date

https://ubuntu.com/tutorials/install-ubuntu-desktop#1-overview

2022 Ubuntu [Running]

intu.com/tutorialsfinstall-ubuntu-desktop#11-dont-for. @ @
Activities & Ubuntu Software Aug 14 23:20

" |
1 Overview 11.Don't FOFQE‘t to Update_ C @ Explore @ Installed S Updates _ 8 x
| '
It's always good practice to ensure your system is up to date, especially after a fresh
2 Download an Ubuntu Image install
Application Updates Update All
3 Create a Bootable USB stick The easiest way to do this is via the Software Updater app. Search for Software Updater a
via the app menu (the icon with 9 squares in the bottom corner of your window) and it will / )
4 Boot from USB flash drive check for updates and apply them. " firefox Update
J L 1712MB
5 Installation Setup
Software Updater !
i
6 Drive Management é / core20 Update
() The software on this computer is up-to-date. ‘ “— 20220729 oms
7 (Optional) Enable Encryption par=
Settings... Lﬁ
8 Choose your Location
9 Create Your Login Details ?

You can also update Ubuntu using the terminal.
10 Complete the Installation

Press CTRL+ALT+T to bring up a Terminal window (or click the terminal icon in the >
m Don't forget to Update! sidebar)
Type in:
12 You've installed Ubuntu!
sudo apt update
sss

Gou@y ERiewLefts
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Keep Ubuntu up to date

« sudo apt update

sudo apt upgrade

2022 Ubuntu [Running]
Activities () Terminal Aug 14 23:21

m sandiway@sandiway-VirtualBox: ~ Q

:-$ sudo apt update
[sudo] password for sandiway:
Hit:1 http://us.archive.ubuntu.com/ubuntu jammy InRelease
Ge http://us.archive.ubuntu.com/ubuntu jammy-updates InRelease [114 kB]
Ge http://security.ubuntu.com/ubuntu jammy-security InRelease [110 kB]
Ge http://us.archive.ubuntu.com/ubuntu jammy-backports InRelease [99.8 kB]
Fetched 324 kB in 1s (398 kB/s)
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
3 packages can be upgraded. Run 'apt list --upgradable' to see them.
8

O ok@y ERHE et

2022 Ubuntu [Running]

Activities (3 Terminal Aug 14 23:22

sandiway@sandiway-VirtualBox: ~ Q

:-$ sudo apt upgrade

Reading package lists... Done
Building dependency tree Done
Reading state informatio . Done
Calculating upgrade... Done
The following packages will be upgraded:

python3-software-properties software-properties-common

software-properties-gtk
3 upgraded, 0 newly installed, © to remove and @ not upgraded.
Need to get 108 kB of archives.
After this operation, 0@ B of additional disk space will be used.
Do you want to continue? [Y/n] Y
Get:1 http://us.archive.ubuntu.com/ubuntu jammy-updates/main amd64 software-prope
rties-common all 0.99.22.3 [14.1 kB]
Get:2 http://us.archive.ubuntu.com/ubuntu jammy-updates/main amd64 software-prope
rties-gtk all 0.99.22.3 [65.2 kB]
Get:3 http://us.archive.ubuntu.com/ubuntu jammy-updates/main amd64 python3-softwa
re-properties all 0.99.22.3 [28.8 kB]
Fetched 108 kB in Os (266 kB/s)
(Reading database 196178 files and directories currently installed.)
Preparing to unpack .../software-properties-common_0.99.22.3_all.deb ...
Unpacking software-properties-common (0.99.22.3) over (0.99.22.2)
Preparing to unpack .../software-properties-gtk_0.99.22.3_all.deb
Unpacking software-properties-gtk (0.99.22.3) over (0.99.22.2) ...

i T @ 3] Left 3¢




Ubuntu tidbits

* Latest version (LTS = Long Term

support)

e Ubuntu 24.04 LTS Noble Numbat

« Isb_release -a

* Tk graphics with Python 3
« sudo apt install python3-tk

* Python's Package Manager PIP
« sudo apt install python3-pip

* pip3 ——version

ubuntu® packages

» Ubuntu » Packages » plucky (25.04) » python » python3-tk

[ Source: python3-stdlib-exten: [ jammy

Package python3 -tk (3.13.3-1)

Tkinter - Writing Tk applications with Python 3.x
Other Packages Related to python3-tk

® depends # recommends B suggests * enhances

® bit (>=2.42-9)
graphics extension library for Tcl/Tk - run-time
® python3 (<< 3.14)
interactive high-level object-oriented language (default python3 version)
python3 (>= 3.13.2-1~)
® python3.13-tk
Tkinter - Writing Tk applications with Python (v3.13)

B python3-tk-dbg
Tkinter - Writing Tk applications with Python 3.x (debug extension)
| tix

library for Tk -- runtime package




