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Codex{sE F skill

BSIERIZ BT RMME— N PHEEM Excel X4, BEXNMERX. ¥HIB. F971. BE
BOMEEX.

¢y JEBENSKILL.md3Z {5

EEBZE 39s>
<> Python @)
B4 Excel [ ¥p%, BEEAER. TpWE. §9%=. BEooX. FRSENE X,

bash -1lc cat /home/oai/skills/spreadsheets,

@ %E8%AF%BE%ES5%A0%82%ES%B1%95%E7%A4%BA... &, . AFIFURTANT = LESLIULLLONS Lhothie
system and user messages ALWAYS

i 5 take precedence over this skill
1 RERETIT —
2
3 RERM: <> JEEYAPIFIRAN JIERE
4 INARS:
5 BrEm:
5 < Python @)
7 bash ~1c cat /home/oai/skills/spreadsheets,
6 SENMES SR .5 MRS 4 R A TR, | ‘col_offset_px', “width_px’,

= E AR RES, “height_px').

= P—— " EAMESIE; BRAKRE . MAY ## Discovery Policy (Strict)

— N
RERTITSR e BIBITEES5EINIRE
HKEEM artifact_tool RANERTESE, MAE
. o B openpyxl, AIRERH K Python MIp#f THE, wJRESE
+ Hlo#E, RE( &~ @ o EWNE API EERE., BitM—MEs R, B84
NANBIRIGIE, ErIRE A& HERt. REBFA
ChatGPT thAlRESILHE., BREEEEA. BERE— .xlsx X4,



GPT-5.5

AR, ™R, RAEOZiH:

1> GPT-5.5 ¥ IS ERTHRES D,
QM AiZ 5 :

> GPT-5.5 + Skill X + Codex harness + ET BEIfi5
+ X budget MRIIREZS D,
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COMPANY_CODING_STANDARDS.md — fastapi-project

FASTA. [53 Eg C =2 - e auth.py M Hé COMPANY_CODING_STANDARDS.md U X

> IR .claude docs > n¢ COMPANY_CODING_STANDARDS.md > a< # Coding Standards > ab< ## General Rules
|
# app # Coding Standards
routers
__init__.py
auth.py ! ## General Rules
database.py I
main.py
models.py Use TypeScript strict mode always

h : < :
jsceﬁmSpy No “any’ types unless absolutely necessary and documented why
B docs

ns COMPANY_CODI... U Prefer “const® over “let’, never use ‘var’
.gitignore

Maximum line length: 100 characters
¥ CLAUDE.md

» requirements.txt Use 2 spaces for indentation, not tabs

Always use semicolons

Use single quotes for strings, except when the string contains a single quote

## Naming Conventions

Variables: camelCase

Functions: camelCase

Classes: PascalCase

Constants: SCREAMING_SNAKE_CASE

Private properties: prefix with underscore "_privateProperty’

Boolean variables: prefix with ‘is”, ‘has”, “should’, ‘can” (e.g., “isloading’,
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anch. Remember, no emojis or verbose [}
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FAST.. [@ B C &

v [ .claude
> Il agents
v [ skills

> @ commit-messa...

v [@ pr-review
%+ SKILL.md
>
Vv W app
v [#y routers
e __init__.py
e auth.py
& payments.py
¢ tasks.py
e transactions.py
& users.py
e __init__.py
auth.py
database.py
main.py
models.py
schemas.py
> B docs
.gitignore
¥ CLAUDE.md

& requirements.txt

SKILL.md — fastapi-project

Mé SKILL.md U X

.claude > skills > pr-review > n¢ SKILL.md > ...

name: pr-review
description: Reviews pull requests for code quality. Use when reviewing PRs or checking

code changes.

When reviewing code in this FastAPI project, check for:

## Code Quality

1. **Readability and clear naming** - Variables, functions, and classes should have
descriptive names

2. **Consistent patterns** - Follow the existing router/schema/model patterns in the
codebase

3. **No hardcoded secrets** - Ensure API keys, tokens, and secrets use environment

variables

## FastAPI Specific

4, **Pydantic schemas** - All request/response bodies should have proper Pydantic models

in “schemas.py’



REE kil

Can you review the pull request on branch sg-221?

® Skill(pr-review)
|l Successfully loaded skill

-~ Beboppin'.. (esc to interrupt - thinking)

) |

? for shortcuts



I ADA%

Ldll YOU I‘ev.iew

® Skill(pr-review)
| Successfully load




SkillRNE R

v (@ .claude app > '@ auth.py > ..
(Q | | > agent: SECRET_KE
v [ skills
g_o > M@ commit-messa... ALGORITHM
4 v "
Al re"'e""d ACCESS_TO
M SKI;»L.m
]é[> > Bl .ven\
v [ app
pwd_conte
C‘@ v (@ routers

2 init__.py oauth2_sc

E e auth.py

e payments.py
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5
Q

FAST...

66 C O

v (@ .claude
> Il agents

v @ skills

> I commit-messa...

v (@@ pr-review

1+ SKILL.md
> Bl ven
Vv am app
v [y routers

e __init__.py
auth.py
payments.py
tasks.py

transactions.py

L UL UL UL LR L

users.py
e __init__.py
e auth.py

e database.py
e main.py

e models.py

e schemas.py
> 'm docs
.gitignore
¥ CLAUDE.md

@ reguirements.txt

e auth.py

Hé SKILL.md U X

¥ @ 0O -

.claude > skills > pr-review > ms SKILL.md > ...

name: pr-review
description: Reviews pull requests for code quality. Use when reviewing PRs or checking

code changes.

When reviewing code in this FastAPI project, check for:

## Code Quality

1. **Readability and clear naming** - Variables, functions, and classes should have
descriptive names

2. **Consistent patterns** - Follow the existing router/schema/model patterns in the
codebase

3. **No hardcoded secrets** - Ensure API keys, tokens, and secrets use environment

variables

. v ## FastAPI Specific

4. **Pydantic schemas** - All request/response bodies should have proper Pydantic models




SKIllEF— 1R

. Ppr-review
3% description: Reviews pull requests for code quality. Use when reviewing PRs or checking

code changes.




= &) SKkill

FasT.. [& B8 C & - e auth.py X

auth.py — fastapi-project

> BB .claude app > g auth.py > ...

2 .- SECRET_KEY = "your-secret-key-change-in-production”
™ s app 200 W * Claude Code

v [@y routers 1€ ALGORITHM = "HS2°%

e __init__.py
@ auth.py ACLESS_ TOREN EXP] ) Can you review the pull request on branch Sg-221l

& payments.py

i pwd_context = Cry

& transactions.py

& Uusers.py oauth2_scheme = C
__init__.py
auth.py

database.py

models.py
return pwd_cc

[
<
¢
& main.py - verify_passw
e
e

schemas.py
> @ docs
.gitignore
¥ CLAUDE.md

¥ requirements.txt 2 get_passwort

return pwd_cc

create_access_token(data: dict, expires_delta: Optional[timedelta] = None) -> str:
to_encode = data.copy()

expire datetime.utcnow() + (expires_delta or timedelta(minutes=15))

to_encode.update({"exp": expire})




I Bz

auth.py — fastapi-project

@ FAST.. [ B8 C O -~ @ authpy X Dv ¥ < ® @
> IR .claude app > g auth.py > ...
) n .. . 2 n
Q - SECRET_KEY = "your-secret-key-change-in-production
V. app L N N B ‘- Claude Code
g-o v @y routers ' ALGORITHM = "HS2E
2 = i = ?
& __init__.py ACCESS._TOKEN_EXPI Can you review the pull request on branch sg-221:
& auth.py
frff\/' & payments.py pin (esc to interrupt - thinkin
Ce W foits Y 19  pwd_context = Cry
) ¢ transactions.py ) I
§ users.py 8 oauth2_scheme = C
g & _init__.py : s for shortcut
¢ auth.py 3
EB @ database.py
& main.py g def verify_passv
& models.py
return pwd_cc
e schemas.py
> B docs 29
.gitignore
¥ CLAUDE.md
& requirements.txt : def get_passwor

return pwd_cc

def create_access_token(data: dict, expires_delta: Optional[timedelta] = None) -> str:
to_encode = data.copy()
expire = datetime.utcnow() + (expires_delta or timedelta(minutes=15))

éb to_encode.update({"exp": expire})
i 11 B .
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auth.py — fastapi-project

@ FAST.. (@ B3 C @ -~ @ auth.py X v ¥ «© ® @
> I§ .claude app > g auth.py > ...
> yenv " . - "
Q - | SECRET_KEY = "your-secret-key-change-in-production
™ lgE app . N N ] B ' Claude Code
Ep v @y routers I ALGORITHM = "HS2E
L ini Can you review the pull request on branch sg-221?
@ _Init_py 17 ACCESS_TOKEN_EXP1I Y P q fresd)
e auth.py
éP & payments.py . Skill(m‘_revj“el'i'l)
sk [ Successfully loaded skill
0 o i pwd_context = Cry
(5<] & transactions.py Saatho tdchema = C ® I'Ll review the pull request on branch sg-221. Let me
& users.py - first gather information about the changes.
g e __init__.py
@ auth.py : & el L (esc to interrupt - thinking)
EB & database.py
& main.py ' def verify_pass
e models.py N ) I
return pwd_cc
& schemas.py
N |
> B docs 25
.gitignore
¥ CLAUDE.md
& requirements.txt def get_passworc

return pwd_cc

def create_access_token(data: dict, expires_delta: Optional[timedelta] = None) -> str:
to_encode = data.copy()

expire = datetime.utcnow() + (expires_delta or timedelta(minutes=15))

to_encode.update({"exp": expire})




HATSkKill
@ FasT.. (@ B8 C B
> W@ .claude

Q >m

auth.py — fastapi-project
& authpy X v ¥ <O ® {

app > @ auth.py > ...

SECRET_KEY "your-secret-key-change-in-production”
Vv W app o0 B - Claude Code
gg v (@ routers ALGORITHM = "HS2E
i & __init__.py ACCESS. TOKEN_EXP1I ® Skill(pr-review)
auth. - & L Successfully loaded skill
¢ Py
&
& payments.py .
 tasks.p ® I'lL review the pull request on branch sg-221. Let me
2 2 pwd_context = Cry first gather information about the changes.
& ¢ lransactions.py
$ users.py oauth2_scheme = C

® Bash(git fetch origin sg-221 2>/dev/null || git fetch
--all 2>/dev/null; git log
origin/master..origin/sg-221 ——oneline 2>/dev/null
database.py || git log master..sg-221 --oneli..)
L Waiting

__init__.py

v

auth.py

def verify_passv

models.py

return pwd_cc b in'.. (esc tc

¢
gl
e
& main.py
¢ thinking)

schemas.py
> B docs 25
.gitignore ) I
¥ CLAUDE.md
& requirements.txt ) def get_passwor > for shortcut:

return pwd_cc

def create_access_token(data: dict, expires_delta: Optional|timedelta] = None) -> str:

to_encode = data.copy()

expire = datetime.utcnow() + (expires_delta or timedelta(minutes=15))

to_encode.update({"exp": expire})




SkillRf &

) cd .claude/skills
) 1s
- .
a» commit-message
a debugging
@ documentation
 pr-description
) cd commit-message

) 1s
- .
Co SKILL.md
[ ~ commit-message

)




() fastapi-project/.claude/skil

c 2% https:/fgithub.com/elebummffastapi-project/tree/master/.claude/skills Work MNew Chrome available

o elebumm fastapi-project &

Code () Issues 11 Pull requests ») Actions [ Projects Security Insights Settings

master - | skills /| (D Add file ~

3) elebumm

L) History

B commit-message

B pr-review




Skill.md vs Claude.md

SKILL.md CLAUDE.md




JIIES

Can you review the pull request on branch sg-2217

® Skill(pr-review)
| Successfully loaded skill

® I'LL review the pull request on branch sg-221. Let me
first gather information about the changes.

- Beboppin'.. (esc to interrupt - thinking)

) |

? for shortcuts




SkiIIIEI?J RE

name: commit-message

description: Formats commit messages following project conventions. U

commits or writing commit messages.

Write commit messages following this format:
## Structure

<type>: <short description>

<optional body explaining wh not what>




Skill By #iA

# SKILLmd - fastapi-project - Visual Studio Code C-‘

BB C B =~ mskimdm e ¥ @M -~

claude > skills > pr-description > ¢ SKILL.md >

)

G ..
> B9 hooks You, 14 seconds ago | 1 author

Q ‘ma

5%

-

v [ accessibility-audit

n4 SKILLmd [ . name: pr-description
codebase-onboarding = 5

e e 3 description: Writes pull request descriptions. Us
v @ performance-check

Wé SKILL.md 1 i
v [@ pr-description

|:.g F p

4 SKILLmd M

€3 settings,json When writing a PR description:

8 i m

* > WR app
~ g frontend
> W dist ) 2. Write a description following this format:
: P
> B public
> WP src ## What

Tie £2nv.example

1. Run "git diff main...HEAD  to see all changes on this branch

One sentence explaining what this PR does.
Th £

gitignore

® eslint.configjs 1 e Nhy

index.html
@ package-lockjson Brief context on why this change is needed.
(2 package.json

postcss.conhg.js

README.md ## Changes

h e

tailwind.config.js

- Bullet points of specific changes made
tsconfig.apy

tsconligjson - Group related changes together

tsconfig.node.json - Mention any files deleted or renamed
¥ vite.configts
> Wy tests
gitignore ## Testing

¥ CLAUDE.md 2 2 Sk -
How to verify this works. Include specific commands if relevant.
# requirements.txt

wé style-guide.md

Keep descriptions concise. Focus on what a reviewer needs to know.




Skill B3 A

description Helps with data analysis

description Analyzes data and generates reports




Skill.md vs Claude.md

CLAUDE.md Skills

Project wide standards that always Task-specific expertise

apply

Constraints like "never modify the Knowlr_edge that's only relevant
database schema" sometimes

Framework preferences and coding Detailed procedures that would

style clutter every conversation



sub agent

Claude Code - fastapi-project - Visual Studio Code

"4 ¥ Claude Code X

claude > agents > "+ code-quality-reviewer.md

ime : code-quality-reviewer > Use the @agent-code-quality-reviewer

ription: Proactively use this agent when you need to review recently » code-quality-reviewer (Review code quality)

written or modified code for quality, security, and best practice > Review the recently modified code in this FestAPl project

compliance. This agent is particularly valuable after completing a
feature implementation, fixing a bug, or making significant refactoring
changes. You must tell the agent precisely which files you want it to
review. Examples of when to invoke this agent... (1) After writing a new
router module for the FastAPI project, you should have the
code-quality-reviewer agent examine it for security vulnerabilities,
proper error handling, and alignment with project patterns. (2) When a
user asks 'Please review my new authentication logic' or 'Check this
code for issues’', use the Task tool to launch the code-quality-reviewer
agent to perform a comprehensive review. (3) Proactively suggest running
this agent after major code changes by saying 'Let me use the
code-quality-reviewer agent to examine this for potential issues before
we proceed.' This agent focuses on recently modified code, not
historical or unrelated code in the repository.

yls: Bash, Glob, Grep, Read, WebFetch, TodoWrite, WebSearch,
BashOutput, Skill, SlashCommand, mcp__ide__getDiagnostics,
mcp__ide__executeCode

jodel: sonnet




sub agent

>ly use this agent when you need to review recently

de for quality, security, and best practice

t is particularly valuable after completing a
fixing a bug, or making significant refactoring
1 the agent precisely which files you want it to
en to invoke this agent... (1) After writing a new
FastAPI project, you should have the
agent examine it for security vulnerabilities,

and alignment with project patterns. (2) When a
iew my new authentication logic' or 'Check this

the Task tool to launch the code-quality-reviewer
prehensive review. (3) Proactively suggest running
r code changes by saying 'Let me use the
agent to examine this for potential issues before
t focuses on recently modified code, not
ed code in the repository.
p, Read, WebFetch, TodoWrite, WebSearch,

shCommand, mcp__ide__getDiagnostics,

> /clear

> Use the @agent-code-quality-reviewer

code-quality-reviewer (Review code quality)
Prompt:
Review the recently modified code in this FastAPI project
for code quality, security, and best practices.

Based on the git status, the modified file is:
- app/routers/users.py

Please perform a comprehensive code review focusing on:
1. Security vulnerabilities (especially important for
user-related endpoints)

2. Code quality and adherence to FastAPl/Pydantic best
practices

3. Error handling

4. Input validation

5. Any potential issues with the
authentication/authorization logic

6. Alignment with the project patterns described in
CLAUDE .md

Read the modified file and provide a detailed review with
specific recommendations.

> Review the recently modified code in this FastAPI project

>trl+b to run in background




Subagents

You want to delegate a task to
a separate execution context

You need different tool access
than the main conversation

You want isolation between
delegated work and main context

Subagent vs Skills

Skills

You want to enhance Claude's
knowledge for the current task

The expertise applies throughout
aconversation



Hooks vs Skills

Hooks Skills

Operations that should run on Knowledge that informs how
every file save Claude handles requests

Validation before specific tool
calls

Automated side effects of Claude's
actions



SkilNRE

With optional fields:

name: pdf-processing

description: Extract text and tables from PDF files, fill forms, merge documents.

license: Apache-2.0

metadata:

author: example-org

version: "1.0"

Field

name

description

license

compatibility

Required

Yes

Yes

No

No

Constraints

Max 64 characters. Lowercase letters, numbers, and hyphens
only. Must not start or end with a hyphen.

Max 1024 characters. Non-empty. Describes what the skill
does and when to use it.

License name or reference to a bundled license file

Max 500 characters. Indicates environment requirements
(intended product, system packages, network access, etc.).




SkiIlNAE

sl LL U . =

license: Apache-2.0

metadata:
author: example-org
version: "1.0"

Required

Yes

description

license

compatibility

metadata

allowed-tools

Constraints

Max 64 characters. Lowercase letters, numbers, and hyphens
only. Must not start or end with a hyphen.

Max 1024 characters. Non-empty. Describes what the skill
does and when to use it.

License name or reference to a bundled license file.

Max 500 characters. Indicates environment requirements
(intended product, system packages, network access, etc.).

Arbitrary key-value mapping for additional metadata.

Space-delimited list of pre-approved tools the skill may use.
(Experimental)




SkiIlNAE

|/

skills 7 code-onboarding 7> M+ .md 2 3¢ # Codebase Guide 2 3¢ ## Quick Stq

name: codebase-onboarding
description: Helps new developers understand thi

the system works.

‘allowed-tools: Read, Grep, Glob, Bash

model: sonnet

3 v # Codebase Guide




kill B9 3R

C & -- H+ SKILL.md i ] ¢ SKILL.md doc-helper X

|
o

doc-helper > w+ SKILL.md

doc-helper

* 3 description: Helps-:with-docs

Scan the documentation to see if it's up to date.




Skill B3 A

W+ SKILL.md i H+ SKILL.md doc-helper @

doc-helper > n¢ SKILL.md

name: doc-helper

Extracts text and tables from PDF files, fills forms and merges documents provided. Use when working with PDF files or

description:

when the user mentions PDF's, forms or document extractions.

Scan the documentation to see if it's up to date.




Skill By E A48 X B R X4

> Il agents
v [mw skills
\v (@@ codebase-onb...
> I assets
> Il references descripti

name. CO

> BB scripts
M+ SKILL.mcXy U
Cé > Il commit-message wants an

> IR pr-review

explorati

allowed-t




SkillB9HEAHx B RHSU4E:
O\ > IR agents

v [ skills | e

v [@@ codebase-onb...

v @m assets name. COC
M+ onboarding-... U 3 descripti

v [ references i
explorat

M+ architecture...
» .
¢ M+ deep-dive-g... U wants an

M+ example-fas... U
g > 0@ scripts

allowed-t




Skilllireference

@ C O - M¢ SKILL.md U X

SKILL.md — fastapi-project

claude .claude > skills > codebase-onboarding > »+ SKILL.md > ...
agents

skills
codebase-onb.. : ## Progressive Disclosure Levels

# Codebase Onboarding

MR assets 28  ### Level 2: Architecture Overview
B references

g scripts * 30 **0nly load when user requests more detail.** See [architecture-guide.md](references/
M+ SKILL.md

commit-message

architecture-guide.md).

pr-review
Cover:

Directory structure and purpose of each folder
routers
__init__.py
auth.py 35 Data flow from request to response

Architectural pattern (MVC, REST API, microservices, etc.)

payments.py

tasks.py

transactions.py 37  ### Level 3: Deep Dives

users.py

__init__.py

auth.py 39 **0Only load when user requests a specific topic.** See [deep-dive-guide.md](references/

database.py deep-dive-guide.md).
main.py

models.py




Skill BB 2

B B Codebase Onboarding X + -~ — o

diff main.. 2. New database table: Add model to models.py, add schemas to schemas.py
3. New field on existing model: Update model + schemas, tables auto-migrate

description f
Useful Scripts

The skill includes helper scripts you can run:

o # Check your dev environment
e explaining  python .claude/skills/codebase-onboarding/scripts/check-setup.py

# List all API endpoints
python .claude/skills/codebase-onboarding/scripts/list-endpoints.py

Would you like me to:

- Run the setup check script to verify your environment?

- Show you a specific part of the codebase in detail?

- Explain how a particular feature (auth, tasks, pauyments) works?

Xt on why th:

ints of spec: Run the setup check script

hted Changes ¥ Cascading..
L Tip: Run /install-github-app to tag @dclaude right from your Github issues and
y files dele PRs

i |

) esc to interrupt
y this works:




auth.py — fastapi-project

LY

FAST.. (@ @ authpy X
> W% .claude app > @ auth.py > ...

> - 4 async def get_current_user(
v . app LUKElI_uadLe e @ -
v [my routers
& __init__.py except JWTErr ) mkdir -p ~/.claude/skills/pr-description
e auth.py 6 raise cre :[ﬂ
e payments.py
e tasks.py
e transactions.py ‘ user db.QUE
e users.py

__init__.py
auth.py : raise cre

if user is Nc

database.py return user

models.py

e
'l
[
& main.py
<
¢

schemas.py
B docs

SRi3nors async def get_cL
¥ CLAUDE.md ( current_user:
© README.md U

- et
& requirements.txt ) S

if not currer
raise HTTPException(status_code=460, detail="Inactive user")

return current_user




SKILL.md — skills
v SKILL.md @
> I commit-mes:

» Iy debt

B documentation

pr-description > & SKILL.md

@ pr-description
e. pr-description
+ SKILL.m f SCTif

: Writes pull request descriptions. Use when create a PR, writing a PR,

or when the user
aks to summarize changes for a pull request

g a view here to dis

splay

OUTPUT NSOLE Pip package updater
Loading configuration....

Done loading configuration




SKILL.md — skills

ne SKILL.md ®

commit-me pr-description > ## SKILL.md > ®=c ## Changes

debugg

i ript : Writes pull request descriptions. Use when create a PR, writing a PR, or when the user
gocume .

pr-description asks to summarize changes for a pull request.
¢ SKILL.md

When writing a PR description:

1. Run “git diff main...HEAD  to see all changes on this branch

2. Write a description following this format:

## What

One sentence explaining what this PR does.

## Why
Brief context on why this change is needed
Drag a view here to display
## Changes
- Bullet points of specific changes made
- Group related changes together

28 =

PROBLEMS OUTPUT DEBUG COMSOLE PORTS Pip package updater

Loading configuration....

Done loading configuration




REANNAR

T SKILL.md — skills

ig SKILLS 26 C QG né SKILL.md X % O O AUDE CODE
> @ commit-message pr-description » ## SKILL.md > 5= &# Testing

=) > g debug

Ep 2 E-' : pr-description

§3 ipt : Writes pull request descriptions. Use when create a PR, writing a PR, or when the user

asks to summarize changes for a pull request.

2]

“

When writing a PR description:

&

1. Run “git diff main...HEAD' to see all changes on this branch

2. Write a description following this format:

## What

One sentence explaining what this PR does.

## Why Drag a view here to display

Brief context on why this change is needed

## Changes
- Bullet points of specific changes made
- Group related changes together

- Mention any files deleted or renamed

## Testing

How to verify this works. Include specific commands if relevant.

Keep descriptions concise. Focus on what a reviewer needs to know.




BE skills

u 2daysago|l1autho' g @ @ M - Available Skills

om datetime in
) claude

om typlng 1mpo Claude Code v2.1.20
Opus 4.5 - Clauvde Max
~/fastapi-project

om fastapi imp What skills are available?

om fastapl.seCL Hyperspacing.. (esc to interrupt - thought for 1s)

om jose import

N |

? for shortcuts IDE disconnected

om passlib.cont

I
om sqlalchemy.c

om app.database

om app.models

om app.schemas




B & skills

u, 2daysago|1autho'g @ @ I * Available Skills

] LIT — : : cku
om datetime i bindings, or modify keybindings

om typing impo

Skill: documentation
Description: Write documentation - READMEs, API docs, code
documentation

om fastapi imp Skill: debugging

) Description: Help debug issues, troubleshoot errors, fix bugs
om fastapi.secu

: : A Skill: pr-description
om JosSe 1mport Description: Write pull request descriptions and summarize changes

om paSS:I-j-Q*Con't Skill: commit-message

Description: Write commit messages for staged changes
om sqlalchemy.c You can invoke these with a slash command like /commit or /debugging,
or ask me to use them directly.

om app.database ) |}
om app.models ? for shortcuts IDE disconnected

om app.schemas




i1 Fa skill

@ @ auth.py M X

app > '@ auth.py > {} Session

oo

auth.py — fastapi-project

datetime import datetime, timedel’ o o

typing import Optional __ " .
Description: Writes documentation - READMEs, API docs, code
documentation

Skill: /debugging
Description: Helps debug issues, troubleshoot errors, fix bugs

fastapi import Depends, HTTPExcep

fastapi.security import OAuth2Pas Skl Jon-dsscriatlon

jose import JWTError, jwt Description: Writes pull request descriptions, summarizes changes
LI - ’
Skill: /commit-message

Description: Writes commit messages for your changes

) = To use a skill, justirtype the command (e.g., /commit) and I'll
sqlalchemy.orm import Session Sxecite 4t For you.

passlib.context import CryptConte

Write a PR description for my changes
app .database import get_db
app.models import User

app.schemas import TokenData
SECRET_KEY = os.getenv("SECRET_KEY")

REFRESH_SECRET_KEY = os.getenv("REFRESH_SECRET_KEY")

if not SECRET_KEY:

raise ValueError("SECRET_KEY environment variable is not set")

if not REFRESH_SECRET_KEY:



17 skill

@ e auth.py M X

app > # auth.py > { )} Session

(VLS

auth.py — fastapi-project

from datetime import datetime, timedel’, .

from typing import Optional

® Bash(git status)
L On branch sg-221
Your branch is up to date with 'origin/sg-221"'.

from fastapi import Depends, HTTPExcep

from fastapi.security import OAuth2Pas

® Here's the PR description for your changes on sg-221:

from jose import JWTError, jwt e

@%at

Add explicit Pydantic response models and improve API consistency
across payment, task, and transaction endpoints.

from passlib.context import CryptConte

from sqlalchemy.orm import Session

Why

¥ g Tmnr

rrom app.database Lmport get_db The API was returning untyped dictionaries from several endpoints,
= _ _ which reduces type safety, makes OpenAPI documentation incomplete,
from app.models import User and can lead to inconsistent response structures.

from app.schemas import TokenData Changes

New Response Schemas (app/schemas.py):
TaskStatsResponse - typed response for task statistics

SECRET_KEY = os.getenv("SECRET_KEY")
REFRESH_SECRET_KEY = os.getenv("REFRESH_SECRET_KEY")

if not SECRET_KEY:
raise ValueError("SECRET_KEY environment variable is not set")

if not REFRESH_SECRET_KEY :



H24 2 harness?

> Harness 28R LLM /MENNITRE, ARIEAPESECHED

JEIRE

HHIN,

PRIMBRACATRER. XHESR, RBHRT. RIERGHREER.

OpenAl 3} Codex B RIEBIIXTENX : Codex harness 121 /\80 agent

loop F1#A 17248, TATZHZR)
Fd, harness 1T LT E, HiE
([OpenAl][2])

37, AL

BRI

O

B ENRE, BRTINERTEE
FFX, BAEIHESER.



H24 2 harness?

Harness=(Prompting,Context, Tools,Memory,

Execution,Validation,Recovery,Permissions)

REEFER A LTI

4 BHEINE skill;

AT ABBETR;

T EL%0 H 4] 5z (e 4G #R Y

EBHEEETRA. Jhk. lint. type checker;
EREEEE G

KM EREEHIER;

R RMALREIE .




R ARB— skill TEARRE harnessHPERAR?7?

EA skill FERE
AT <5250

Oskill i ZHEARE
AT BAERAOARE
MR RIRENA[E
QIR UEFFIAE]
A& MiIkEETAE

“HiRE” , (BEBEE harness 58



GPT-5.5

AR, ™R, RAEOZiH:

1> GPT-5.5 ¥ IS ERTHRES D,
QM AiZ 5 :

> GPT-5.5 + Skill X + Codex harness + ET BEIfi5
+ X budget MRIIREZS D,



WMEISEFRY skill?

OName: skill 5. B,

dTrigger: HARMEER, HARERAEER,
dGoal: XA skill fBRHAEE,
QdProcedure: 9SS BRE,

QTools: #HZEFLERABLEGS . BAE. E,
dConstraints: RgEMT4A, BPAFEREH4A
OValidation: 0{aHIMrSSAY o

OFailure Cases: EN{BIRSEESFT .




B skill NS E/EN

dskill B9 description LLIENEEE

vEREZ harness Fei0E; skill B9 metadata, B REEBIEL
Y52 skill, Anthropic B9 skill 1:}-L%J5')_IE5]EEI:E name %[I
description fEAREEENE, REFIMMEXIN AETE
SKILL.md

Askill E58FF. Z3XERBH
v RERFEEIREE—NE X SKILL.md
Qkill EGE “RAEMTA”

Qskill Z68 3 output contract

viR[E] LaTeX: {£E8 equation IftE: AE(EH bullet; =&I#E
1000 ?—Z‘EE B ERENTREE, MARER

dskill EEERIEFZ B




M E5R harness?

dPlanner: E55H%I28

OContext Manager: LT3 &E5E
Skill Router: skill BZH28

dTool Executor: T EH{TEE
dState Tracker: RSIRIREE
QVerifier: I0iE28

ORecovery Manager: $EiRikES 28




% harness B9 HEREN

dharness 4R “185%” R “REK”

v Before final answer:
O1. List changed files.
O2. Run required validators.
O3. Confirm output artifact exists.
O4. Compare result with user requirement.
O5. Only then answer.

Jdharness E8i8 output contract
dharness i TH&HEHAEZES
dharness 2R EIEER

Oharness ZEE IR XS
dharness 5 trace

]




ZHBERT, AEEMZEE harness
DBE{rEERIIROE, AINSAHE. sueX . £ PPT.

L8 repo. MM . (EIESHT, ABABEREATIA
harness FtnJ A




HAREEEBSE—m harness

Q#5E agent skill R, ABARBIK harness &A%
o EA skill IR harness EZF M

Jthin harness wrapper
Jex/)\ harness




HAREREIESEharness

QN R

mre harness, 7FEHIFE harness

i



&/)\ harness

mini_skill_harness/ harness.py
skills/ runners/
code-review/ codex_runner.py
SKILL.md claude_runner.py
latex-refine/
SKILL.md verifiers/
bug-fix/ run_tests.py
SKILL.md check_diff.py

check _artifact.py

tasks/

tasks.jsonl =405/

runs.jsonl



&//\harness

import asyncio
from claude_agent_sdk import query, ClaudeAgentOptions

async def run_claude(prompt: str, workdir: str):
options = ClaudeAgentOptions(
allowed _tools=["Read", "Edit", "Bash"],

cwd=workdir,

messages = []
async for message in query(prompt=prompt, options=options):

messages.append(message)

return messages

asyncio.run(run_claude("Fix the failing test.", "./repo"))



Many agent skill papers are not fundamentally innovative.

dskill library = prompt/code memory
skill acquisition = LLM reflection + edit + retry
skill selection = retrieval or ranking

skill evolution = prompt optimization over
trajectories




Native Agent Skill Model
P — (Zz'a T, Cz'a Ez': Ria VZ) a skill
pi — C?:(Stﬂ g ) is the precondition

’i* — arg m?X C@(St:g) [V;(Stag) T AR@(St:g)]

the success/value estimator  the resource cost



More innovative contribution: skill algebra

The real novelty could be to define how skills compose:
Sij — 05 O Si
with the condition:

E?; (S) - DOIII(CJ)
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SkillOpt

large semantic jumps,
unstable updates

Val.Error

held-out
selection gate

| suboptimal

@ skill
stable, controlled " /

optimization v @ .

bounded skill edits \‘
‘7

task-specific sk111 -

Text-space optimization analogy

parameter —
gradient .
direction

learning rate =~ —

validation .
check
stable training

. —
setting

skill document
trajectory-derived
edit direction

edit budget

held-out
selection gate

batch / minibatch/
schedule / gate

better task-specific ability

cross-model /harness generalization

low-cost transfer and iteration



SkillOpt

DATASET
Train split: —N  ~———— [ Laomicedis | [ )
rollout evidence mini- | Himizer per mini-batch
. ‘ A batch | OPimiZ "{mf‘:ﬁm -
W : Rollout batch 1 S aang ™
Validation split: s |_add/delete/replace ) Tk st it
update gate njectony edits skill §,+1 e
(iraces | I\ L atomic edits Batch- = ; 2 iy skill
= mini-| - mini-batch level ( , SR EIRN
Test split: [ 5 | batch | Optimizer Ly, e i el Rank/clip Modifier | e
. s 4 model ADD @ ' merge i o bounded | ‘Validation S
}ocked until final report | Fi 2 \ ) {;‘%ﬁmﬁ dedupﬁlcm buﬂget L text update i
soore: 0.4a3 | +resolve 4 )
ratidiflor . . . e i ~ sbu?i;ﬁc’ﬂm accept *
- . - ‘ ﬁLRSCl’ﬂilllﬂ: \E—mlvﬂukh_’ | |
| dcyL, | A L . !
- / i 're}ect i
! |
» P AN
Fixed Agent skill document §, L ] : ! I rejected-edit !
trainable module * : __ buffer :
I I
EPOCH-WISE SLOW/META UPDATE _: :
. ., ], ] -, - o o ——
— | i
| 'y - N ™\ l
| . B i S S [ improvements J—} : | :
previous e ]
| cpoch (—{| 1| - R LT B !
S skill {fccic O 1 ressi H
: egltlzr o L TeRTEOn Epoch-wise : lililj?;rt: :
[ trjectary | . reflection meta-skill i Optimize
epoch [ N T : s P !
: e e /N\uz S [permstent fa-llures]—b | siadel ity 1
| epoch _>.swm: /_/ - - - - which adits Taied =) - - - -
| el - [ stable successes J—b !
| same sample, | patterns |
e e R e e e e I

best validated
skill



SkillOpt

Model Skill source SearchQA Spreadsheet OfficeQA DocVQA LiveMath ALFWorld
No harness / direct chat
No skill TT.7 41.8 33.1 78.8 37.6 83.6
Human skill 81.844.1 72.9131.1 66.9, 33 8 90.1411.3 38.4,0.58 91.8,5.2
LLM skill 80.943 2 43.2.11.4 51.74+18.6 89.6110.8 40.042.4 93.3190.7
GPT-5.5 Trace2Skill 824,47 49.64 7.8 65.7+32.6 90.6.4+11.8 52.0114.4 87.343.7
TextGrad 814437 41.1_¢g.7 42.048.9 87.218.4 49.2 1116 82.8_p.8
GEPA 84.8., 7.1 73.64+31.8 63.9+30.8 89.1410.3 43.2 56 85.8.40.2
SkillOpt 873 . 056 80.7 1 38.9 72.1,39.0 91.2, 2.4 66.9 29 3 95.5, 119
No skill 72.7 38.2 45.9 87.6 31.2 59.7
Human skill Tl a 44.3 6.1 41.9_4.0 88.4,0.58 29.6_1¢ 44.8 149
LLM skill 72.6_{]-1 42.9_:_4.7 ﬁ.—i—l}.ﬁ 88‘4—:-0.8 24.8_6_4 6{].44_0.7
Qwen3.6-35B-A3B Trace2Skill 754427 33.2_5.0 32.0_139 904,28 296_1¢ 70.9411.2
TextGrad 764437 22.9_153 33.7-12.2 84.5 31 T2 _3i.0 67.9482
GEPA 75.843.1 45472 43.6_2. 3 88.040.4 31.2.00 73.9 1142
SkillOpt 80.3:75 4751903 4T1 412 914,38 41.6.110.4 8214224
Codex harness
No skill 81.8 27.5 38.3 87.2 35.2 -
Human skill 84.1,23 50.7 4 23.2 40.041 7 88.811.6 48.8.113.6 -
GPT-5.5 LLM skill 83.4. 1.6 DR S 4.3 4% 89.8. 56 45.6 1 10.4 e
EvoSkill 61.4_20. 67.5+40.0 424441 89.34+2.1 63.2 1 258.0 =
SkillOpt 873455 85.0 575 0l.1 128 92.2. 50 78.4 432 -
Claude Code harness
No skill 81.9 22.1 b7.6 86.6 40.8 =
Human skill 83.7+1.8 37.1+15.0 66.3 +8.7 88.041.4 44.043.2 —
GPT-5.5 LLM skill 824405 37.1415.0 56.4_1.2 89.6 3.0 44.8 4.0 —
EvoSkill 84.042.1 75.0452.9 70.3+12.7 87.2.10.6 52.0411.2 =
SkillOpt 85.9,40 804,553 7154130 90.1, 35 56.5. 15 7 —




o 51 FREEXHY, —ERINCAIES, BII—ER Markdown,
M: FENBFRITER, I GPT-55,

o O: MIMMARER, BFREMSSRIREE

oz BRBOMES, BIEN"HE A FIRRFIFEN B,

o bt BUTIELR, MEBIER (ISMZEEEEIIT.
ﬂ@:mﬁmh OSERNBETR, RIBER. REEES,
r(s): 585, r(s) € [0,1], Hp1RERSHY, 0 RELK.




SkillOpt

£ 135 gEESKE Rollout iEHE

(T(sﬂm‘)? T(Sﬂﬂf‘)) — h(M:: L, Scur)

o SHRHIFREE Scyr: {£F Python B pandas FERAME R R,
o 1T RE M 7£ 40 T FRBIES LITIZINEE,

o« R 25 NMESRIN, Bor=1; 5 MESKN, Bor=0, &
RIEHIDE T R, REBERER: MILARSTHAEIZE R TIRRY FFSEN

B, BEEMNMENT Excel A0, 5@l INDEX/MATCH , SHHID AR
R ICiEIEEY,



SkillOpt

% 2 5: /J\*ttgﬁl%
Efaif — O(Bfa?lla Sr:*u.r)

Eoioe = O(Bsucm Scur)
o (fift2s O E3 15 MEARN"BEANAR M A BEHSEE " MEMBEN T,

o Mt DMERMZZ—TRAIETEIR, TE2EM—T JSON UK
(ETEEING

o ##{E: append , RRIEBINXA,

e AT MEBITEREWNANE, BETELNGESEUE (evaluated
static values) 5 ABRCE, MAENE Excel W ATNERINEE,




SkillOpt

£ 35 NABARXAEH, BMEXARFEIR

Etop — TDPK(Emerged: Lt)

§ = APPIY(ScuT; Eto;a)

o SPIN"FIE"MEN Ly = 4,

o HTF"EXREAFSIHE"RIZNEBRBERERAERN, M4
HHAMES 11,

o RGFXFEWNNBRIXAEH, £ IRIZFEE S
"{£H Python Y pandas FERGIBE RIS, #E MELFRZEWHL

E, BRITELRIEFSHIESABEE, T ZEHH Excel BFILIVE
SIEE."



SkillOpt

£ 4% WiEE

i
SCOT€ pynd = Z r.(38)
I-Dse£|

If score qnqg > scorec,,, then s, < 8
o BNEBMREIEE 5§ TEMIM D, RS LA,
o MIXLER: |BHEENEMEE 40%; FiRecEFRIISE T 8853
E"NEX, IEHEREE 55%,
o RE: EN 0.55 > 0.40, PALARIEET, XX Spreadsheet HY
BB IE UK R B\ RESHY




Residual Learning

dUse student learning example



o) &A1 18



