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carry  WHAT IS REFACTORING?

NO DUPLICATION
Clean Code Principles —

—

tion processData(list) { -*|
for (let'i=0; i < list.length; i++) {
if (list[i] > 10) {

function processData(list)
for (let i=0; i < list.length; i

5

IMPROVE

STRUCTURE EASIER o) | print&_ast[[_i]]);
MAINTENANCE save(ist]) , Eave(ist{ )
READABLE N 2 ,. )
VARIABLE :

s }
ly’ | o
NAMES 3 * ==l L =\<
g % W 7 fui'}c(tiit%?n p;%e)sfltem(item){ ]
% print{_item;;
save(item);
/—.) BETTER %unction rocessData(list) { \/
COLLABORATION list.forkach(processitem); , SIIyYG:sEIﬁIé?IEI!(E'

% TEST COVERAGE

, : (
=2 ? {Q\Q
_| MORE |2 |
= x i 95% STy 3

REDUCE :

REDUNDA%%Y, ;

SIMPLIFY LOGIC PROGRESS & ﬂ
‘ CONFIDENCE

BALANCE
FEATURES
VS
COMPLEXITY

e




T & S€20/G)
T Proper Design ‘&//ﬁ

CLEAN CODE
DOCUMENTED)

MODULAR

TESTED |~ &
Q

SCALABLE

SYSTEM
FAILURE

g "7 g
SLOW >
DEVELOPMENT & ~ UNMANAGEABLE THE DEBT
o> DEBT :
. FIIB)I(JES Q‘(} PILE-UP:
S| manrenance N (SL " IGNORE AT YOUR
O NIGHT\MARE O EASY  PERFORMANCE OWN RISK!
 UPDDATES "/
/ AL CLEAN CODE COST  ~ SUSTAINABLE :
= INVESTMENT INVESTMENT =
-> - @ =
TIME = 5

LESSON: PAY IT DOWN! INVEST IN CLEAN CODE FOR LONG-TERM SUCCESS.




Improved
maintainability

—ﬂ@@w TO REFACTOR /. -

class Module {

=

function optimizedTask() {
)

o
'
Scalable
The Rule of Three are
~ @ o OO
. -
Clean code, = — y —
happy life /. L i g
| 5 k 47 1t g Y / / /// = $ MESSIER
o ] : ~

¢ ‘Z ‘functiondoSomethingEIse(?) g ' \ - -3
- } // same logic... : \ (A = 7 T
| = = o 6
_ L : | - .
m ~[PUSH > ':J ° -

' reuctantly) Third time — [ ReracioR
\.<n./
| & CELEBRATE! o
—[SHIPIT > = s ! o
Second time — wince REFACTOR!
efficiency
RECURRING REFACTORING SPRINTS

but do it anyway
0o

Schedule
time for code
health!

function doSomething() { | — '
} coe - \
—"

| First time — just do it

1/ [23%¢ 3/|S<‘S><
R[S X e

13 14 15 16 17 18 19

TRIGGER
MOMENTS

Adding features o Fixing bugs

Before review @ Recognize the patterns before
= @ they become problems!

20 REFACTORING
SPRINT

am

Sketchnoted by Arﬁst' —
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00P ABUSERS

;‘

_______

1) Switch “— 2) Temporary
Statements Field

W= DISPENSABLES

¢

CHANGE =
| PREVENTERS ~ |

Dead Code  Duplicate

Message Chains ~ Middle Man ode 5001
By J-

Shotgun Surgery D(i:v:rgent
ange

Feature Envy




> BLOATERS & DISPENSABLES ©

When Code Gets Too Big or Too Useless 7y

Zx ; »
Il '-‘atuf:eiBA

EXTRACT

& REUSE! \}

totalScore += currentPoints; r
// Add points for this round. !7
BAD!  SELF-EXPLAINING CODE!

OhsiSr—o254 = = &= > G« iy

Sketchnote by Arit Nana, 2024

Focused Class

/\ PRIMITIVE OBSESSION
cemperature? Age? ‘ LONG PARAMETER LIST

% Just a Number» ? .
(et !
) / ‘ - /79?7 calculate(a, %, f,g,h,i,]j, >
4] ‘ : v calculate(config, datag V

TYPE! Parameter Object

g/ // Increment i by one
// Add 1 to the variable Q‘/

// Increase value of i /

// This line makes i biggér




=2 COUPLERS & CHANGE PREVENTERS - 57
o°

‘@ 03 --~+> Dependencies That Slow You Down <A=-- |
1 COUPLERS [~ S| .CHANGE PREVENTERS ° é
\>-- Inappropriate Intimacy Feature Envy Shotgun Surgery N 4
: . : ;o
: @ @5\\ <C3?pnpg|§ Ef1fgc|;|lIes //ﬂ %
00 e " M
))) ) . @ PR ONE

CHANGE"
-M TNV IV Ny oy
Wldespread Impact! & [

7 Message Chains P Middle Man Dlvergent Change

4 A.getB().getC().getD@ Database il - “
J t & Update

(T ’ i

Inappropriate Intimacy Class X Class Y

—_—

(R VTl —
= New External API
: - < ? W ‘=> 7 L N |ntegrat|on
y ogic °  Changing f
Long, Brittle Path! @@ oo angingfor

Sender Middle Man Receiver TOO MANY reasons!

o

(\9 7SOLUTION HINTS: Extract Class, Move Method, Hide Delegate g(ﬁ @ :{);SOLUTION HINTS: Extract Class, Move Method, Inline Class i Q/‘\

(]




- REFACTORING TECHNIQUES -

(—— Your Toolkit for Clean Code ——

: —A-- . \ MOVING & GG ORGANIZING W\g{,
|, FEATURES TgFe DATA ]
' 3 J v |
——30) ] o Moveethod 2 * Rplce Pt o5
| o Move Field " o

/

///
1

\ | A7S[ o Encapsulate B
4|l © Extract Class % s | Collection T
\ \\\T \_’ e J ! 3 ’“
) e - —— ;\ ..1;5///'/
ot

57/ GENERALIZATION |
L |

(4

© Pull Up Method -2
© Extract Interface ’
=\ © Replace Inheritance

%
‘ with Delegation d.?\':’l‘?//////”///

o
9

Decompose 0{”% N
l Conditional L ~> .
Replace with
e poR,morphISm

o Separate Query (O
from Modifier & /‘




&g@

& ¢

¥

' = ] sav
» Lo ,ff] ttv)a 1< 'dgzﬁz *;-l)v-?‘)

[@@ ] EXTRACT VARIABLE

if (order.total > 1000 * 0.9) {
}

)

Magic Number

g8 —r— ar V>

EX I RAC I & COI I I os E %E&E%E
Du DDD
The Most Powerful Refactoring Moves i@ o
0 F‘> AFTER -
Zg’ & monolithic function &l k
E'/?/\/V\' E"'F"'-()f\-rcsx e— mnf?n .,\,}//
( Function 'ProcessOrder’, ~200 lines { |~ : Function 'ProcessOrder' (Main) {

XS] Function npulorden) ¢ __ Validate Input & validatelnput(order)

F- . .
Gotl validate Input & Permissions); 3 Permissions calculateFinancials(order)

% N e ——— t :

= =—,-- [ Function calculateFinanis(order) { Calculate Discounts @ z’e’zzf:getf;\z)sgzigfer)

Wy N & Taxes

i 8 Calculate Discounts & Taxes + 10); ’ sendNotification s(order)

Ei‘/: Fun/c/tion updateStock(order) { Update Inventorg } ;

¥ // new :f;lati Inventory & Stock); & Stock J T 1

Al0 g e . Function validatelnput (order) Function calculateFinancials(order) | | Function updateStock(order)
la%aad . o

| et gegg;‘;f;;j;’w"e i || Tl ey || e
w s i +" " 4 Sokd)2; 2828

A generate Invoice & Payment ([); } else { ) ===

Y (end Notifications(order) { i Send Notifications Function generatelnvoice(order) f:;;r;):I;ozgi;culatel’mamm’s("de’); Function sgnd.Notiﬁcations(order)
< €.- j send Notifications & Log; £ Lo 9 \7 create document); % } } send notéinations(); M
faaaland \

<3 } _— ‘) )

} Named Constant

wh e =N b
t:(@ |::> ~ |:::> calculateTotal
- 5
1) IDENTIFY 2) EXTRACT 3) NAME
const highValueThreshold = 1000 * 0.9; code block to new method it clearlg

if (order.total > highValueThreshold) {
3

4)REPLACE &

original with call

"5 Small funclions that do- ene thing well * &




REFACTORING WORKFLOW

A Sgstematlc Approach -
g@ 2 , SAFETY NETJ 7
1) IDENTIFY 2) WRITE Q// = | '* jfgs |

Smell TESTS

3)MAKE |
SMALL |
CHANGE

Tests catch falling
code, preventing
regressions.

5) COMMIT 4) RUN
TESTS .
' Refactor: ... ’ \ |’E‘|

{ (atbzc3d §<‘f/ ~ PAfs [




1/ _ ~ Proven Solutions t

EFFICIENT g
s s Solutions Fe

A - PN W2\ S o
@ v Time-Tested = : __Slgalable \
(~ N =L e MU T—ar1| ,»~ Design = H“

‘/ CREATIONAL| [| S [I [ BEHAVIORAL MODULAR
o = Qisesr % ____ INTEGRATION
VgV e (L sTeUcTuRa o S
' 5 Adapter  LUUS) Sley - 9 o y
w2 = ey
——a.. T U (UL Composite g 15 Lt ~ =2
-~ o R 4 ,’*,,;7 TypeScript  Python Java
Ny e g~ o,
. / 5 AT T R el PATTERNS ARE UNIVERSAL:
A\X The Definitive Guide Modern Web Microservices Across Languages & Platforms




_— ‘CREATIONAL PATTERNS -

Smart Ways to Create Objects

CARD 2

/
g CARD 5 i
———— CARD 3 \E\
7)) P = /

——_——ﬂ\w ) /3 A “\\ // o
: CON ﬂ———-‘ﬁg@g » Sgﬂ — > ORIGINAL \§ E ]
- EY = *==\ OBJECT ' =
= 1)(Bun) Ve
Base Lt
9
2) Patt
(@D (Protei);)
g 3) Lett
ettuce
(Greens) |

B
4) Sauce
;—c ; (Flavor) 333

Uz
5)TopBun ) "2
(CII%wn)

N Victorian
%/@\9’0 @

Ensure a class

. r creatin > | 1 Specify the ki : instance 3 as only one
Define an 'nfe{]:;cbecf:'sses decige Provide an interface for cre::jtm? Separate the construction of a comI:Iex l . create S sei ’:(S'Jnads :Jtogje?ts to point :fdagrc oe‘;,sdi a,?lobal
objects, but le to instantiate. families of related or dependen | object from its representation so that Instance, and creage e - p-

which class _= objects without specifying their . the same construction process can by copying this n:w objects —
me— concrete classes. ‘ create different representations. | | e prototype. j -~
— T b e’ [ — e —
i L 7 Vi
NS~ -




- STRUCTURAL PATTERNS —Part 1-

Adapter, Decorator, Facade

- ADAPTER = % DECORA%OR S
| \

- FACADE -

+whip

+cream : 100 ST [~
2 ROOMS ol D
+sugar ~y | S

Just tell 1\ 1B
B NN\ me what you ) llsee|ss

o N\ ) N need g

\
Makes incompatible Add behavior without g Simple interface
interfaces work together changing the original || - | to complex system




©

~"STRUCTURAL PATTERNS — Poit z°’ o
- COMPOSITE - =2 PROXY/\/ BRlDGE%

- Treat individual 1 REAL OBJECT
et me check BODYGUARD ABSTRACTION ;
. @ objects and yourcrEdentiolt PROXY (CELEBRITY) Rt toniit) Bridge
. compositions first., )
77 uniformly
.

ABSTRACTION
(Remote Control)

DESIGN CODE

/ﬂ xﬂ nocs

class Component {

AUDIO SYSTEM
(Device)

class Abstraction {
implementation
A constructor (implementation) {

operation() logo ai CLIENT
)1 VesF extandsiC t ¢ B co“frol GCCC'SS fO this.implementation = implementation
i z;zraﬁoni))( SRCATRene” wnreframes fhe reﬂl ObJGCf class_Proxy extends Subject { operation() { Separafe absfrac'hon
sketch icon.png . ::al‘i:‘s“t) ')3‘{ implementation.operationImp() from |W|P|emenfﬂf|0n
class ConpoSIte extends Component { font A i l]]f (chackhecess()) €
325}‘:;??{ 7 e class SUb{eCt { if (IrealSubject) { interface Implementation {
remove(chlld) icon.png request() / realSubject = new RealSubject() operationImp()
operatxon( ) { } realSubject.request() }
ff,,Dﬁ,l,ﬁﬁtff, ﬁﬁ.{ﬂ}lﬁ”" ( . Re:gub]ect axtaibsaect { logAccess() clzszrgg?:ﬁ;;gplementat|onA implements Implementation { 4
reques
child.operation() 7/ Performs actual work checkAccess() { ... }

class ConcreteImplementationB implements Implementation { @

@ } ) ) loghccess() { ...} ) operationImp()
. L / e @
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BEHAVIORAL PATTERNS — Part 1- >

oo

oo

oo

UBLISHER

P

7
,, |0000
gg oooo

[

SUBSCRIBER

“When one changes,

SUBSCRIBER

@»l

SUBSCRIBER

all dependents update” =

Observer, Strategy, Command

—— OBSERVER —f;> STRATEGY —<=

FASTEST SHORTEST SCENIC

N

Same destination
different algorithms

r‘Swap algorlth
e at runtime”

)

~ 2> COMMAND —

ORDER SLIP
AS OBJECT

v) Undo button
DO on command
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BEHAVIORAL PATTERNS — Part 2
State, Mediator, Template Method

(13

“Object changes
behavior when

RED STATE state changes”
Behavior: Stop 9

YELLOW STATE
(P 7 Behavior: Prepare to Stop
GREEN STATE
- Behavior: Go
BEFOR AFTER

Spaghetti Code /
Conditional Chaos

Red
Object

Ier;Iow] [If
[Actin) [Acton] [Actin )

Complex, nested conditionals,
hard to maintain

Y
Green ]

Clean State-Based Logic

Red State
—> @ Encapsulated

Behavior

Context <y Yellow State
(Traffic Light) [~ {§} Encapsulated

ehavior

Green State

Encapsulated
Behavior

\ 4

States are separate classes,
easy to add/modify

. Request
= <Z ) landing
'Avr, D
Plane A

takeoff?

> —SrTTTITITTITN
s Holding
Plane A

MEDIATOR

Clear for o
PlaneB
Eiiig™

A

/

DX
Change) Plane C
altitude
N
DI

Centralized Plane D
Communication
- Hub 19
PIa c “Reduce chaotic
dependencies
MEDIATOR between objects”
(ATC Tower)
2
AFTER

Chaotic Dependencies /
Tight Coupling

Decoupled via Mediator

Colleague A |€&—> Colleague—B]

[Colleague A] [Colleague B ]

o

L/
P
Colleague D

Direct, many-to-many connections,
hard to change

[ﬂeague C [Colleaglﬂ]

Objects only talk to Mediator,
simplified interactions

TEMPLATE METHOD —

(14
te) “Define skelet
CARD (Templa Define skeleton,
REC‘PE (Fixed) let subclasses
1. Preheat Oven . fill details”
E 5. prepare Ingredients (Fleti) b b
o 3.Cook (Fixed)
@ 4. Serve (Flexible)
Cake E Stew
% Prepare: Mix flour, q; Prepare: Ehop veg,
sugar, eggs ' sear mea
Serve: Frost & Slice Serve: Ladle into bowls
BEFORE AFTER
Code Duplication / Shared Template /
Rigid Structure Flexible Subclasses
Class A Class B Abstract Class
(Cake) (Stew) (Recipe Template)
- 1 M ] [ __abstract
v ) v ) et g
vi 1| | v ) o abstract
7 1 ¥ ) [
v v O Concrete Class A Concrete Class B
v =) vC— ) (Cake) (Stew)
e 10M I ' | [ ]
v ] v ) : : T l| : : T I|
Repeated code, Common logic in base class,

hard to update common steps

variations in subclasses
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PATTERNS IN TypeScnYZ =

Modern Implementation Examples

One-to-Many Dependency
Automatic Updates
Decoupling Subjects and

FACTORY

createCompoonent<T>(type: string,
props?: any): T

V

<T> = AnotherComponent

UIBU ON

Flexible Creation

<T> MyComponent

Generic Type
Parameter

‘l
1 -

Abstraction o p 4 i
of Object
Creation \ !,

OBSERVER

o000
const [state, setState] =

useState(initialState);

G o
E‘-’? React’s Hook System </

Subject / is an Observer : Observer / Subscriber
Observable State Implementation! Reacts

\.

DECORATOR

Metadata & Behavior
Injection

/

oo VY

@Injectable() €= Target Class / Function
class Service {

constructor(private readonly dep: Dependency) {}

type Middleware = (req: Request,
res: Response,
next: NextFunction)
=> void;

Auth Strategy

eoe

const auth: Middleware

= (req, res, next) => {
/* authenticate */

Logger Strategy

eoe

const logger: Middleware

= (req, res, next) => {
/* log request */
next();

next();

next();

Ratelimit Strategy

const ratlit: Middleware
= (req, res, next) => {
/* limit regs

&/

One-to-Many Dependency
Automatic Updates

Observers 2
[ N N J

useEffect(() = {
// React to changes

}, [statel);

Decoupling Subjects and Observers

SINGLETON

import { PrismaClient } from "@prisma/client";

export const db = new PrismaClient();
// Shared Instance

AFV

%
Depgndency Injection Bassindanc
Container uses metadata ,fy-ect,-,,,y 0 Interchangeable Algorithms
Attach Responsibilities Dynamically e Encapsulate Behavior

Meta-programming
Clean Separation of Concerns

@) (O)(#]

Runtime Flexibility

J

Route

Backgmmd User D

Service

4 - Ensure Single Instance \)\‘ / /
i d Global Access Point

Resource Management

Sketchnote by [Your Name] - 2024



CHOOSING THE RIGHT PATIERN

Decision Flowchart (/

YES /

NO Complex :
Need to create e o Builder
/ objects? - ons’rruchon‘ ﬁ
Need fo> N d f |
mana.ge? No sfreUecfu ro'e YES Slmp|lfy YE§ o\ Facade
R chavior NClasses?, " Ninterfaced,

NO _~"Add™\_YES .
behavior? >—>{ %Il
N~ \

L ' @
‘? | :_li g
/ , / Don't force patterns —
Undo \\ YES

" let them emerge
\ .\,__‘VVAS“PP“ o5 | from needs

YES

ves| W
‘ \
ver Strategy




A ANTI- PATTERNS A ]

B ™ 9 - When Patterns Go Wmng

GOD OBJECT SPAGHETTI CODE /, GOLDEN HAMMER PREMATURE OVER-ENGINEERING
) E Y 45 l -‘?l/ Just use the hammer | OPT'MIZATION 1
/ for everything! S

TRAFFIC 7 > .o
ﬂff\\"\/\r’\ (@] g \& @ '
\ : [l : .@ )
Wb [0}~ \ >0 = |
COOKING e OPTIMIZED CODE @ | ———V—— SO A
., SIMPLE TASK
Instead, use... Instead, use... Instead, use... Instead, use... Instead, use... f
SINGLE RESPONSIBILITY MODULARITY & THE RIGHT TOOL \,ﬁ] MEASURE FIRST. /\/\/ KISS (Keep It Simple, Stupid) &
PRINCIPLE. 7/ CLEAN ARCHITECTURE. FORTHEJOB. X\ ~/ Optimize only when

YW - YAGNI (You Ain’t Gonna Need It).
Decompose into smaller, Define clear boundaries Select the best N necessary and based @ - Solve the current problem
focused classes! 6 and interfaces! 1 technology and pattern on performance datal A without unnecessary
| for the specific problem! complexity! E E

Zﬂ.”i SIMPLEST SOLUTION THaT WORKS” ()

-



'SOLID PRINCIPLES

The Foundation of Good Design

&
/s — SINGLE RESPONSIBILITY

ONE TOOL PER DRAWER

=it 3/

=\

Focus on one task

Avoid
‘God Classes’ -
too many
responsibilities!

© — openvcLoso @ o *

A\ CLOSED FOR

MODIFICATION
(Socket Unchanged)

Extend behavior without changing existing code. >

OPEN FOR

EXTENSION
(New Plugins)

>

— INTERFACE SEGREGATION

GIANT LIST
(Bloated Interface)

SEGREGATED MENU
(Specific Interfaces)

APPETIZERS

LLLLLLLLL

nnnnnnnnn

IIE|E =
gl ||E =
2F|=Z

w

ni 0 S

Clients shouldn't be forced to depend on interfaces they don't use.

N\

&

— LISKOV SUBSTITUTION
FEr

——
e

o
N
/3 . — D)

— - 2 —

Child swims just like parent, no surprises.
Subclasses should be substitutable for base classes.

D — DEPENDENCY INVERSION
= e~ =

HIGH-LEVEL MODULE
(Device)

ABSTRACTION
(Power Outlet)

Depend on abstractions, not on concretions. Both should depend on the abstraction.

LOW-LEVEL MODULE
(Electricity Source)







THE TS STACK

Next.js + TypeScript + tRPC + Tailwind + Prisma

" Types
,,,,,, oz, { id: string }

— Full-stack React framewo .. Query<User>

SSR + API routes - ~

yP o~ V8 Y
7 TYPESCRIPT '}
> — Type safety '
across the entire y
stack

) TAILWIND !

) & CSS
S N _ utity-first
styling, rapid Ul ;

— End-to-end
typesafe APIs,

; no REST needed:
¥ ¢ . i -\, ! b J’
. : “ els ..0
R @Pes AN S\ (=" / Schema
. — Type-safe ORM,  |f<;= """ Query<User>
~ ‘.s‘chema-flrst desig '
, L — - e —  — - 5 -

Full-stack TypeSeript, end to end

N




wY PATTERNS MATTER FOR VIBE CODING {

Structure for Al-Generated Code

AI generates spaghetti code AI generates code following clear patterns
?I:‘ia_l_(_ .‘ 5 inconsistent Consistent structure
%i:l‘l‘fw;;} L @ /7 pSirpctice Controller |->| Service [—>| Repository
) D e { == 7 T
M&N{u‘(_’} 5 . “3\\ ‘: éunpredictable Patterns give v ~
— } AL (,:"4\‘4 A functions drai Component| |Component| [Component
=, RO & A — (= AI guardrails
{ SR e [ ! 1
If (lmnm) { ) < \ i
3:;,‘} { b du;:(l’ugca:ted Model Model [ Model
: -
Eacétegtg;tpt Consistent
inconsistent Steoctune!
structure! f.g @ ék\
Example | = l Example 2

Use Repositorg prisma.user.f‘indMany() - coglsistent Qf Use Factorg ( ComponentFactory.create('Button’) -> consistent
pattern for % prisma.post.create() Prisma usage for components B componentractory.create(Card) React
data access

components

il

¢ 3

“Patterns are the prompt engineering of architecture” :Z



PATTERNS IN THE T3 STACK

You Already Use Them

 OBSERVER

React
useState/useEffect | |

const [state, setState] = useState();
useEffect(() => {

// Re-runs on change

}, [state]);

—

e
CXO)>
)

RE-RENDER

=AY

—>> RE-RENDER

\ RE-RENDER

Component re-renders
when state changes.

tRPC router

FACADE

Procedure
Call

000

q

Simple procedure calls
hiding complex backend logic.

trpc.user.get.useQuery();
// Simple call, complex backend hidden

~ REPOSITORY

Abstracts

Prisma

Type-safe
Query

const users = await db.user.findMany();
// No raw SQL needed

db.user.findMany()
abstracts SQL entirely.

- STRATEGY |=>>

Next.js middleware 1

Route R t
oute Reques MIDDLEWARE e A Vg
/dashboard N&\c’
Route Request Auth Strategy B
> Y Redirect
/api/public “ Vaedlrec
Route RM pl/é/.
/admin ICACCGSS B X Error

export function middleware(request) {
// Different checks based on path

Different auth strategies
per route.

React components

FACTORY |=—>

> & COMPONENT FACTORY
p Y
rops \
“N

Context = = = forwardRef() »-| | o2
=
/ -------- Instance Config | |ooceesn 2
Refs \S 2

createContext(), forwardRef()
creating configured instances.

=

const MyContext = createContext();
const FancyButton = forwardRef(...)

| DECORATOR

=B

Wraps |
—_

Base Page

HOC (withAuth)

Higher-order

components

a Loading
Spinner

<
N

Error
Banner

Enhanced Page

| export default withAuth(ProfilePage);

// Adds auth behavior, keeps component intact

withAuth(Page), adding
behavior without

changing original.




€D GENERATE

2

Al produces working but
messy code (tangled wires) \\/

 REFACTORING Al CODE

— From Vibes to Production Quality —

) PRODUCTION

@) IDENTIFY SMELLS

Long Methods

€) APPLY TECHNIQUES

Duplicate ¥ o

-

Extract Method
R .

Replace Primitive with Type
T_ l

class
D —
D —_—
D —

Y I
=

=

S )
- kRemove Duplication

Numbers Rorr’ /)

Al writes the first draft. You refactor it into art.

Y E 4
: |

=4 Prettier |+

°% /g

® © © ®© © & 0 ©® 0 o

clean, tested, typed code
with green checkmarks

>

i TypeScript] oW Jest™
? ESLint | zrﬂdmo&_) wJes’r'

) © © & o ©




CLEAN ARCHITECTURE + Al

Best Pmctlces for the Al Era
E Patterns+Refactormg+Types Maintainable AI Code I Z

TypeScript strict
no any [any] o @ Test boundarles

React + Tailwind
presentational

Integration tests on tRPC g
unit tests on utils @

(VS

\\\\

,' Schema first |
Zod + Prisma schemq

). - define contracts =
\ —s )\ — 1=

Small functions ' M

Extract until each
does one thing

- — - e
—— ' m— 1

—— e

atti] e - X

Q

&@%} Al-friendly structure

d

BUSINESS LOGIC

tRPC procedures
validation with Zod

{}/

DATA LAYER

Prisma models
Repository pattern

clear file organization
helps Al understand context

>
E:] components

3 server °
0 utils Qg
Cadb

il
{
]
|
il
I
|
B
¢
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