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| What Is in Our Course Folder?

As course files grow, count them by file type.

Course folder iRFE3 {4 K Target report FRERIRES
LO1.PDF LO2.pdf (none): 2
README . env csv: 1
notes.txt data.csv pdf: 2
labl.py diagram.PNG png: 1
py: 1
txt: 1

| PDF 5 pdf &3t45it; RXHERIERE,



| Start with the Initial Function

We will read and review the first version.

108-classroom—demo/ 1. Download & unzip
candidates/first.py %R B E ZIP
inventory.py 5&

2. Open the initial function

check inventory.py #&

Tt

candidates/first.py
sample-files/ 1451


https://taohuang.info/cs1602/slides/l08/demo/inventory.py
https://taohuang.info/cs1602/slides/l08/demo/l08-classroom-demo.zip

| It Runs, but Does It Meet the Rules?

The initial function counts PDF and pdf separately.

Input: ["LO1.PDF", "LO02.pdf", "README"]

Initial function #JhR3ER Expected &N NS Z|
{'PDF': 1, {'pdf': 2, '(none)': 1}
‘pdf': 1,
‘(none) ': 1}
Review code Ask Al locally Run checks
Find the mismatch Explain or suggest a fragment Verify the change yourself

| XEHEELIRTH, B3IA A BERHE; BNEESKIL,



| How This Lecture Fits Together

Two parts: Al + debugging, then Linux.

Part 1 - Al + Debugging
BFRE, RELTX, RESEIEE,
Hoiz T, A E,

Part 2 - Linux

MBS, AZE&1THRS shell,
AL F 43 Rimi(E,




| Why Can an LLM Answer Us?

Large Language Model (LLM, KiZESiEH)

Train - F3I&S#

— - S : E — Predict
Text + code I adjlust
Instructions + feedback
Use - BRI ETX

Prompt Reply

LLM
| mmEss; RSRHETY.



| Text Is Generated One Token at a Time

Read the context — choose a token = append — repeat.

Context F X Candidates : "=
o o ©
The | sky | is | blue o ° today
o ® o
4 LLM and

Full context + new token = next step

| SABIEERE LT, BERT—HE,



| Why Can the Same Model Write Code?

Code is structured text; generating it does not execute it.

Learned from

len & number of items

D
E Text \ L
B N> IndexError = check index
— | Docs > | ® o
- o ® o
11 [ ] |
< >| Code /Same LLM PDF".lower()
Codetext —— | >_ | Python 'pdf’ SCRRIRET

| EEAERAIE,; MRBHT, WRRETH,



| A Fluent Answer Can Still Be Wrong

A plausible suggestion may use an unavailable method.

Teaching example #3617 * A familiar-looking APl may not exist.

s = "hello" * Check the actual object and method.
print(s.reverse())

* Use documentation and execution.

Actual Python error SEfRiGIR
AttributeError: 'str' object has no attribute 'reverse'

| EoHEOMES, BRAEIN.



| LLM, Chat App and Coding Agent

Who edits files and runs the code?

Level 1 - Chat - K& Level 2 - Coding agent
code / error Chat app Agent program
@ - tool call

an) ] —
. LLM —

You stggestion LLM read - edit - run

| [ output/errors |

>_ You edit + run ]
= You review the changes

| AEBERE, BSBEHET, RibA ASEA,



| How to Use Chat Al

Our examples use DeepSeek Chat.

Chat Al tools & C % chat.deepseek.com Cy = Yy ® 5} o :

& chatGPT & 0 o

& Claude

& DeepSeek

O =8 & R%F, HEEFRETAIE?

V2 Fid

@ BiRT=E

K Kimi B RERE ) | O meEE v
@ i GLM

qllh MiniMax

e \K MiMo https://chat.deepseek.com/



https://chat.deepseek.com/

| Al in Practice: Four Ways to Get Help

Use chat at different points in your own work.

EC‘)\ E}’ = Understand Add a fragment
= 9= (FAE{Av TS Rk BERUHT
; / \\) Trace state changes. Keep one local change.
/’ %) | Diagnose Review checks
B DTiREE HEREER
Use the real traceback. Find a missing case.

| ERHEEME, BIRTEE Al BH—2,




| Give Evidence, Not “It Doesn’t Work”

Make the same problem reproducible.

Missing context (EEFE Useful context EAER
It does not work. Python: 3.13
Please fix it. Input: "README"

Expected suffix: "(none)"
Actual: IndexError

Code: parts[1].lower()
Include the full traceback.
Ask: explain + local change.

| itBIAZRMHE, TUERE—NIE,



| Start from Code and a Clear Contract

Decide the expected behavior before asking.

* Merge PDF and pdf.

Classroom example iR 2Rl

names - suffix handling * Use the final valid suffix.
- count with a dict
- print the report * README / .env = (none).

Classroom files - RBIEE ZIP * Keep the input names unchanged.

inventory.py - TESELI

| ESEMPECHRE, Al BNERILRE,



https://taohuang.info/cs1602/slides/l08/demo/l08-classroom-demo.zip
https://taohuang.info/cs1602/slides/l08/demo/inventory.py

| Al in Practice 1: Understand Code

Ask about the part you do not understand.

Sent to Al & HBIHA#L Al reply EIZET5i%
XERABHEERSEE, get BEI 0 2FWHEY? 88X MRFHEGH ext X8, #R[E 0; 0
XAEM R 087 8, MIREEBXMNEYE,

Code sent —i{E & iXHINES BIS5CH: get/ counts

counts = {} 0

for ext in ["pdf", "pdf", "txt"]: {'pdf': 1}

counts[ext] = counts.get(ext, 0) + 1 -
" DeepSeek Chat
- RERKEEXIE

| mERE— N EAR, BECRIL,



| Al in Practice 2: Change One Line

Clarify the context, then choose one local change.

Sent to Al &L 8Y47% Al reply ElI&ETi%
BIXEK: PDF/pdf &@H&FEIT, EMEDEARE, X#¥ PDF #l pdf a&HMKE—§ pdf,
REEHEM ext YPHIR, KB, xpgEy | PO ARMHXEERREE.
TRUERE., ABEXRIT: AEM strip(), EFNIRIBIHEIRB I,
Follow-up #M7EE94¥E5 Local suggestion FEBEEIY
ext = parts[1] ext = parts[1].lower()

counts[ext] = counts.get(ext, 0) + 1

DeepSeek Chat
RENKRTENIE

ABE 200 lower() TTLAIS?

| #7ELETX, FERIN, RRAFEESNBIHE.



| Al in Practice 2: Run and Check

Compare actual outputs before and after.

Before HiL45R After A5 R

{'PDF': 1, {'pdf': 2, '(none)': 1}
‘pdf': 1,
'(none) ': 1}

| ERMALER, BMARMOERERE,



| Why Did the Input List Change?

result = names points to the same list.

Input mutation A #EE2

def prepare(names):
result = names

result[0] = result[0].lower()
return result

files = ["LO1.PDF", "L0O2.pdf"]
print(prepare(files))
print(files)

files

result

\ /

one list

101.pdf
LO2.pdf

Actual output SR H

['101.pdf', 'LO2.pdf']
['101.pdf', 'LO2.pdf']

| B—5RuMzh, BNEFEHEEBE LT,




| Al in Practice 3: Read the Traceback

For README, splitting produces only one part.

Failing expression k{i &
return parts[1].lower()

Full Python traceback 55Z[d];#

Traceback (most recent call last):
File "debug_suffix.py", line 5, 1in <module>

print(suffix("README"))

NNNNNNAAAAAAAAAA

File "debug_suffix.py", line 3, in suffix
return parts[1]. lower()

NNNNNAAA

IndexError: list index out of range

| RBR/NAA. BXABATEEE,



| Al in Practice 3: Diagnose an Error

Send the code, input, expected result and traceback.

Sent to Al & HEY41# Al reply Bl & T3i%
XJLIT—ETMIRE T, README ATAARTTIF? ©:%EE | [E&EEHE "README" split(".") IR[EIHY 2
%, EAEIRE "(none)', BEREEBXILITEABIIF, ['README"] (RE—1JT&x) , FrlA
parts[1] K 7T,
Code + input —{E&ZHRIBSHA
def suffix(name): Local condition FEB¥I KR
parts = name.split(".") if len(parts) == 1:
return parts([1].lower() return "(none)"

print(suffix("README")) ==
DeepSeek Chat

7§ _E—Ta e R E@iR: ﬁgyﬁ RERATEXE

IndexError: list index out of range

| LHreEmBRREE, BREENETHEBLE,



| Al in Practice 3: Test the Suggested Fix

No exception — does the return value meet the rule?

DeepSeek suggestion F—REEPELE Input Actual Expected

def suffix(name):
parts = name.rsplit(".", 1)
if len(parts) == 1:
return "(none)"
return parts[1].lower()

README '(none)' '(none)'

notes. '(none)'

| SEEEE, SERIHANEDREE.



| Al in Practice 4: Find Missing Tests

Ask for test ideas using requirements and existing cases.

Sent to Al & HB9F#l Al reply Bl &%

BE TR XGEHENVNRE, PDFfl pdf EE—, & | FrLASEEEmA”: TEE f BREX/
BESZHNE "(none)", BARREIRFRHIEE, ZRNHA,

F BRI R ["a.PDF", "b.pdf'], ERZ {"pdf": 2},

Reference run ECEHIESE I
XFEMNE TI5? EMNIZ T B FR g0 ? README - (none)

.. . . e archive.tar.qgz - qz
| ARKAERITI, Rig Al KIS B, Jz > 9
.bashrc - (none)

DeepSeek Chat
RERKSTEXE

| MK BEETEANTE; B EASTILE BRBBALETIER.



| Al in Practice: Review the Changes

Keep the local change and its evidence together.

Change + version {35 KRz * Explain why the changed line fits.
- ext = parts[1] * Rerun the independent checks.
+ ext = parts[1].lower()

* Save the intended working version.

git diff —— inventory.py , ,
git status * Disclose the local Al assistance.

| B£%. BWRSE. FERAE, FETRBREE,



| Give Al Runtime Evidence

Check an Al explanation against what your program actually does.

Reuse L7 EH#E1361F 1 Ask a concrete question
def factorial(n: int) —> int: What is n in each recursive call?
if == .
return 1 2 Pause and inspect
return n x factorial(n - 1) Observe the line, variables and stack.

3 Follow up with evidence

print(factorial(3)) Send the code + paused state to chat.

| AlSBIROH; BRBRMIITRES; HORNEREEN.




| Pause a Python Program in VS Code

Open factorial.py and pause before line 4 executes.

R &I Microsoft Python 5 Python Debugger, ¥JH#EERIVIEXEE,

& - | factorial.py — demo [ ] 0080

coront. © = mam x| B TE190 1 Select Python 3.13
aaaaaaaaaaaa @ factorial
; O e ctarie it NG SE S Python: Select Interpreter
3 return 1 |
© 4 return n x factorial(n - 1) n =1 o
5 2 Set a breakpoint
6
i printiactariatisiy Click beside line 4 in factorial.py.
e 3 Start debugging - F5
— 1 Run — Start Debugging

4 Continue twice * F5

Observen:3—>2 - 1.

User Uncaught Exceptions

m factorial(3) (demo) ENERILSEML 74, 511 =H:4 UTF-8 LF (] Python €9 EiAZIE#  Python 3.14.7 (homebrew) 3 Claude Code [



| Inspect a Recursive Call in the Debugger

Each frame keeps its own local n.

&€= a & factorial.py — demo (SN O U? 80 - Paused: faCtorial(’I ), n = ’I.
BT D> | Classroom fuov | €3 - fact.. .py X > % v ¢ 2 (O >y ¥ @ -
v TR factorial.py > @ factorial
Vi 1 def factorial(n: int) -> int: = Waiting: factorial(2), n = 2.
>Glot:als 2 if n == 0:
~ 3 return 1 i . ene . : —
- > 4 return n x factorial(n - 1) n =1 Waltlng' factor|a|(3), n 3
5 .
i 6 " Select a frame to mspect
7 print(factorial(3)) its locals
e .
S ’
Into - F11 Over - F10 Out - Shift+F11 Continue - F5

HAE R B, NEANER BITESRNEARRE S VR



| Ruff and Runtime Tests Check Different Things

Choose evidence that matches the question you are checking.

Existing C-1 fixture Rule  Actual finding

import math F401  math imported but unused

def f(1): E741 Ambiguous variable name: |
unused = 1
return missing_name + len(l) F841  Local variable unused is assigned

to but never used

F821 Undefined name missing_name

| LRI REZRETEN, FARE Al ER,



| Al and Debugging: The Working Habit

Use context, local help and your own checks.

Ask locally Integrate Run Review
ISEIRN: HS{EX HCS&E1T BNES

T

Input + expected + actual = a specific follow-up

HARRFDE CPU BE. EEAEF. REXEHIT?




| Linux: A Short Introduction

An operating system provides the services a program needs.

}M S R9—4T Python FHi&

hello.py

print(1 + 2)

Tux

. Larry Ewing RELRLMT=

Linux / Inside the Kernel - 8:54 - MP4

| M\—17 Python, BEEBRIERFEREMHA



https://taohuang.info/cs1602/slides/l08/media/linux-kernel-course-1080p-under50MB.mp4

| What Does a Running Program Need?

A useful tool needs services beyond its own code.

* Read program code from a disk.
* Keep variables in memory.
* Get CPU time while other programs run.

= Write output to a terminal or file.



| Unix at Bell Labs

Useful tools grew around a shared computer.

— * Thompson and Ritchie at a PDP-11.
gl * Unix began at Bell Labs in 1969.

* Terminals connect people to the
system.

Bell Labs archive - early 1970s
| NEXHERTEHR, RASTEZSKRE.



| Tools and a Kernel Grow Together

A working system needs more than a kernel.

1969 1983 1991
Unix GNU project Linux kernel
M/RELIO = HHRXEGTE IR, FFEME

Unix ideas - GNU tools - Linux kernel
Linux 23837 /E5E 892 Unix A%,



| A Student’s Hobby Project

In 1991, a student invited others to help.

* Linus Torvalds started Linux as a
student.

* The public announcement came in
August 1991.

* Early release notes describe a small
i386 kernel.

kuvaaja / Linuxmag.com - CC BY-SA 3.0

| BRET 2004 &; WMERSR 1991 &,



| Linux Beyond the Desktop

One kernel family supports many kinds of devices.

= A small board can run a Linux
distribution.

* Servers run Linux-based systems too.

* The kernel and the desktop are
different layers.

Raspberry Pi - official image
| REAR, EFNEBERASIERE.



| The Kernel Manages Shared Resources

Applications share hardware through managed services.

Browser - G

Music * IEE SR

—,—

Python - 51712

v

v

v

Kernel l3#Z - manage shared resources

l

l

l

CPU time
REET

Memory
EEANTF

Devices / files
=185




| Follow One Program Launch

Bash starts Python; Python requests system services.

For this terminal launch X)X &< HBEITIE

Terminal
hosts a shell

Bash Python
starts Python runs hello.py

|

System calls = Linux kernel = hardware

rb

ERE; shell i & <; Python #1783,




| Ubuntu Is a Linux Distribution

A usable system needs more than the kernel.

Ubuntu
A Linux distribution Z1ThR

Applications fZf§  Editors - Python - ...

Linux kernel P3#% Tools TH Bash - libraries - apt

CPU - memory - devices Linux kernel %  CPU - memory - device access

Other Linux distributions: Debian GNU/Linux - Fedora Linux

Ubuntu —% Linux &1ThR, Linux A#ZeEEBIABRERD .



| Linux on a Windows or Mac Laptop

Use the environment you have actually started.

* Windows: WSL 2 runs a Linux kernel in a lightweight VM.
* macOS: XNU kernel; many Unix-style tools are similar.

* Check the shell, file location and Python interpreter.

| M, FERAZIEE.,




| Know Which Shell You Are Using

Commands depend on a shell and filesystem context.

Windows ° usual defaults

C:\Users\Ana\project
Report.txt = report.txt

PowerShell / cmd

Linux - typical home FS

/home/ana/project
Report.txt # report.txt

Bash / other shells

RKINEITAZRERTFXGERFESER,




| Create a Folder and Run Python

Start with one small program.

Command &% Actual output SLHIZER
mkdir —p terminal-demo hello

cd terminal-demo

touch notes.txt

# Save print("hello") in hello.py
python3 hello.py

| %6127 hello.py, BECRENBRET.



| Paths, Completion and the Interpreter

Know where you are and which Python runs.

Useful checks TiAIFiE

pwd
cd "course files"
python3 —-version

* Quotes keep a spaced path together.

* Tab completes a known name.

* python3 -m pip uses that Python.

python3 -m pip —-version

| RN LRI B A ARRRES

 apt and pip manage different

, BFIFas <t AHE,

software.




| Count Files with a Pipe

find selects paths; wc -l counts their lines.

find . -type f -name "*.py' | wc -I

find

/hello.py
/helper.py

stdout tRfEH

one path per line

MITE R

wc -|

2

count newline chars

EE(ENAR: WITIRIERZLS we -l, BEl 2,




| Save Command Output

> sends standard output to a file.

Command &% Actual output SLHIZER
python3 hello.py > output.txt hello

cat output.txt

| >EE; >>BM; cat EHREFENNZA,



| Find Text in a File

Use grep to locate a line in your source.

Command &% Actual output L4
grep -n —F 'print(' hello.py l:print("hello")

| E—IXEPH—17, BY RIIBRER,



| Stop, Search and Get Help

Use a few shortcuts to keep working.

* Ctrl+C: interrupt a foreground command.
* Up / Ctrl+R: recall or search history.
* Tab: complete a path or command.

* man/ --help: inspect syntax; q leaves a pager.

| a8mEmE, LERERORILA.



| Predict: How Many Python Files?

HEEE




| Linux: What You Can Now Explain

Quiz 1: 2 Python files — find selects, wc counts.

* Kernel manages CPU, memory and devices.
" Distribution combines a kernel, tools and applications.

* Shell reads commands and starts programs.

| BEEBRRASE, BAERKHTR/UEFNE,




| Reference - Requests and Failure Reports

Use facts that another person can reproduce.

* Request: local issue + relevant code + constraints.
* Environment: OS, shell, Python and directory.
* Failure: command + input + expected + actual.

* Follow-up: cause and smallest relevant change.

| Blan: 7% PDF/pdf MES, B ext BIEK,



| Reference - Inspect, Restore and Disclose

Preserve a known version before a small revision.

Inspect before restoring * Read the diff before committing.

git status " restore discards uncommitted

git diff

git diff —— inventory.py changes.

git restore —— inventory.py * Save a copy if those changes matter.

* Declare actual generation and checks.

| IRE 28, KHIABEFMLHE,



| Reference - Terminal Quick Guide

Connect each command to one observable action.

Action Command Action Command

Locate pwd /s / cd Count find ... | wc -I

Create mkdir -p / touch Save command > report.out
Read cat/ head/ less Interrupt Ctrl+C

Search grep -rn -F Help man / --help

| NERIBERERK, B EDOERIMGRE,




| Reference - Windows, WSL and macOS

Match paths to the actual environment.

Environment Distinction * C:is typically /mnt/c in WSL.
Windows PowerShell / cmd: drive * Linux home: commonly /home/name.
paths * Case behavior depends on
WSL 2 Linux kernel in a lightweight filesystem/config.
VM * Prepare WSL and course Python
macOS XNU; Unix-style tools before class.

| USSR ETHRRZS XSRS,



| Reference - Traceback and Debugging

Combine the traceback with paused state.

Meaning

" Follow calls to the failing operation. Action

* Read exception type and message. Into

* print checks a few known values. Over

* A breakpoint pauses before execution. out
Continue

| SEMBSEPERRESSE.

enter called function
execute current line
run until this call returns

run to breakpoint/end




| Reference - Tools and Environment Checks

Check the environment before changing system software.

Environment checks * The Ruff extension is another entry.

python3 —-version

* Enabled rules determine findings.
python3 -m pip —-version

ruff ——version * Use course Python, not sudo pip.
ruff check practice.py , :
ruff format ——check practice.py Retest behavior after repairs.



