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Introduction to Layered Architecture
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** Layered Architecture separates technical and evenbually geks

responsibilities into distinct layers. a vesponse.
The user makes - g \ﬂ_
% Simplifies the design by dividing the system into ‘;“\133f£ the Request 6wy Response
manageable, logical parts. " / \
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Key benefits: Workflow
o Easy to understand and implement. \ Persistence /
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o Promotes reuse and separation of concerns. \ /
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Case Study: Naan & Pop Restaurant

% Startup restaurant serving Indian-inspired flatbread
sandwiches.

% Needs a simple website for online ordering quickly.

Requirements:
o Time to market: Quick launch.

o Separation of responsibilities: Clear division for Ul specialists
and database administrators.

o Extensible: Allow future enhancements easily.
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Why Choose Layered Architecture?

** Matches Naan & Pop’s needs: simplicity, fast

delivery, separation of technical roles. o oot
is logie and \ y [ @2
. . ope . . » entities. \f:‘/
¢ Aligns closely with familiar design patterns like ‘ / ps Hodel ‘\
MVC updates manipulates
¥ [
) @ View @ Controller
\% ra/
. N @
Trade-offs involved: ‘*\ /5’
o Simplicity vs. extensibility. e
‘S

o Speed vs. maintainability.
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Mapping MVC to Layered Architecture

Presentation =

¢ MVC concepts translate naturally into @ T forvien” n MVC

concerns the Ul and how the

arc h ite Ct ura I I a ye rs. Typical layered architecture P ¢ user interacts with the system.

__________________________________ In a layered architecture,

Ul elements appear in the
presentation layer.

** Additional layers may be introduced based on
real-world constraints (e.g., integration).

Presentation

o S Workflow

= Workflow &% 5

The workflow layer contains

most of the application’s code.

Business logic, workflows,

validations, and other domain

S Persistence

activities reside in this layer.

™ B

The model tontains

business logi¢ and \ N
domain entities. / Qg@ Model 4\

updates manipulates The ¢ontroller vepresents

L I \E\ﬂ\c workflow of the

aFFliCa{‘joh, domb'm'mg model
A ﬁ @ View @ Controller| clements and Facili{:aﬁng
The view their translation into view

vepresents the lemenks. | teeesesseseeimieimisisimie i i il e e e o &y
user interface \\S‘ / e This dotted 7 A ~

application’s vequivements. persistence layer in their
architecture to map code-based

I
‘ ' hierarchies (such as object-
X )
N |
!
|

~ |
N i
Like most layers, this N Persistence =
optional, dgFan,’ha on zr;‘ccus/ Many teams use a special

oriented languages) into set-
based relational databases.

S 4 “ » . . 4
of the S‘/S‘EC"\- Se, &2 box vepresents Monolith” implies & Vafabase =N
\ of the monolith. ™— that this is a single ] While it’s optional, the “model™
/ dcylo\/mcn(’. unit from MVC usually maps to a

database or other persistence

i
user Layel’ed MO"OIHh mechanism. j

The monolithic deployment model, discussed in Chapter 3, is Not all applications use
Th : . often combined with layered architectures. While it’'s common database, but {hcy may
e user interacts with the T S persist imcorma{:io |sewheve:
application through th for different teams to work on the code and on the database, a r n elsewhere:
. £ . 9 ¢ wer monolithic architecture releases both database and code changes a xile SYSJCCM, the ¢loud, and
interface, using the work{low together. $0/0h

defined by the controller 4o
manipulate the model elements.
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Layered Architecture — Philosophy

¢ Technically partitioned and usually monolithic.

¢+ Domain logic spans multiple layers: ond evenbualy get
. { ‘* A i a résponse.
o Presentation (Ul components). e wser makes ¢ 21 ;
o Workflow (business logic components). arﬁfﬂ;ﬂj* the Request Sl  Response
appl on...
o Persistence (database schemas and operations). \
/ /. \\
/ Presentation \
Implication:
P _ _ Workflow
o Domain changes affect multiple layers.
\ Persistence
\ /
_ /
\ =
Database ——
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Drivers for Layered Architecture

Why choose layered architecture?

¢ Specialization: Separates Ul, business logic, and database, allowing team specialisation.

7

¢ Physical separation: Matches real-world technology separation (frontend/backend/database).

7

*» Ease of reuse: Technical reuse across multiple projects.

7

«* Familiarity: Mirrors MVC, easy for developers to grasp.
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Physical Architectures in Layered Systems

Common physical architectures:

Pros

+ Rich user interface

Two-Tier

Cons
Medium scalability

Reluab,hty is onf\/

" gk performance + Becomescomples LG0T
+ Simple ,—] when 1t gets big the network for 4
ﬁ LCeSi - Medium reliability aceess o or data
\/ M M . These anh:{cc’mus
% Two-tier (Client/Server): v snfle becae |
cvcr\i{h\ng tan b/?'tall\/ )
i i be implemented as a t 1
o Client Ul directly accesses the database. e ek —
single pro) _
Three-Tier
Pros e | Cons
resentation
% I . + Detached Ul | Presentation_| - Least reliability
*%* Three-tier (We b) . (typically web) A . 1oy More tomplex
+ Highest scalability Y - ore compiex bctiusc it has ft
. g . . st moving Par
- Distributed me 9P
o Browser (presentatlon), » Disnfirated Distributed
. ] architecture Periliionee headaches
o App server (business logic) benefits [ Persistence |

Distributed arehitectures

Distributed arch\{cttwcs 1 ave more tomplex, wibh
.  hi ” I bili m ) ™ ) WI
o Database server (persistence) obfer bigher scapiity wore movng partsand

and similar ben > Lailure modes While a single stack

S— is nite, it 'S’\I£
=5 afwa\/s portable 4o
o other Platfonns

Embedded/Mobile

** Embedded/Mobile: Pros

+ Self-contained

Cons

- Least scalable

| - pe b
o All layers bundled into one deployable unit. otk com b an ~ T Single tech stack | ration - Resource-
advantage for + Hi constrained
mplicity. ighly tunablfe to ]
simpheity hardware devices - Often tied to
implementation
platform
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Physical Architecture — Pros and Cons

Physical Architecture

Pros

Cons

Two-tier
(Client/Server)

Simple, quick to build

Less secure, poor
scalability

Three-tier (Web)

Scalable, flexible

Complex infrastructure

Embedded/Mobile

High performance, simple
deployment

Limited scalability
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Adding Layers — Integration Layer Example

¢ Additional layers can be introduced for specialised tasks
(e.g., Integration layer for delivery partners).

** Clearly isolates integration code from core business logic.

Example:

o Integration with Uber Eats API resides entirely within an Integration Layer.
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Caveats — Domain Changes Impact Multiple Layers

+* Layered architecture easily supports changes in technical capabilities.

** However, changes in the domain (e.g., adding pizzas to menu) will affect multiple layers:
o Presentation layer (new Ul)

o Workflow layer (processing new item)
o Persistence layer (storing item data)

Trade-off:
o Ease of technical changes vs. difficulty of domain-wide changes.
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Layered Architecture: Strengths

*»» Feasibility: Quick, cost-effective solutions.
*» Technical partitioning: Easy technical reuse.

*»» Data-intensive operations: Efficient local data processing.

*»» Fast development: Ideal for MVPs and small systems.
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Layered Architecture: Weaknesses

** Deployability: Monolith deployments become cumbersome as systems grow.

¢ Coupling: High risk of tight coupling (“big ball of mud”).
¢ Scalability: Difficult to scale individual functionalities independently.
¢ Elasticity: Poor performance under bursty traffic conditions.

¢ Testability: Increasingly difficult testing as codebase grows.
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Laymd
arthitectures ave
nice and simple.

Monoliths in general
don't handle
stalability and
elasticity well, and
layered ones even
]CSS So.

Layered Architecture — Rating Chart (Example)

Tcs{;ing isn't especially
easy, but the team

has been dealing with
laycrcd architectures

- so lon v
Architectural Characteristic | Star Rating bl 3‘9{:2&7{"‘7 ‘
Maintainability * i“’)
Testability *x * S
Deployability *
— Well-designed laver
Simplicity * Kk Kk &k Xk arcch‘.{::{%éf JZZ‘ “
boast ﬁui{c hiah
Evolvability * perormance,
Performance * Kk k<
Scalability Y
Simplicity, in this
Elasticity * case, leads to
atfordability.
Fault Tolerance *
Overall Cost $
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An online auction system where users can bid on items
Why?

A large backend financial system for processing and
settling international wire transfers overnight
Why?

A company entering a new line of business that
expects constant changes to its system

Why?

A swall bakery that wants to start taking online orders
Why?

A trouble ticket systewm for electronics purchased
with a support plan, in which field technicians
come fo customers to fix problems

Why?

Layered Architecture — Exercises

[] well suited for layered monolith
[]Might be a fit for layered monolith

[] Not well suited for layered monolith

[] Well suited for layered monolith
[]Might be a fit for layered monolith

[] Not well suited for layered monolith

["] well suited for layered monolith
[]Might be a fit for layered monolith

[] Not well suited for layered monolith

[] well suited for layered monolith
[] Might be a fit for layered monolith

[] Not well suited for layered monolith

[] Well suited for layered monolith
[]Might be a fit for layered monolith

[] Not well suited for layered monolith
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Suitable Scenarios for Layered Architecture

Ideal Use Cases:

** Small, simple systems requiring quick delivery (e.g., small business websites).

+»» Data-intensive applications with local database storage

(e.g., desktop CRM apps).

¢ Applications needing clear specialization boundaries

(e.g., separate Ul, backend, DB teams).
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Summary of Layered Architecture

Key points:

s Simple, fast to implement.
s Clearly separates technical concerns.

+* ldeal for stable domains with minimal changes.

+* Challenging to adapt when domain changes significantly.
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