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Approaching any System Design Discussion

let me ask you, one Simple q uestion.

What gives backend developers feelings of power ?
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Gpproves the System
design withsut any
changes

Most of us in ajsiem design dis cussiens :

SYSTEM ANALYSIS & DESIGN
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Buzzwords in Seftusare Enginee_ring in fecent Jyears

NoSaL |

Biq Dota [ Map Reduce |
ACID !

Web Scaling !

DB Sharding !

CAP Thesrem!
Eventual Consistency |
Real time |

(loud Services|
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[f you aw as confused os Jackie Chan in the above image,
check out my \ast past on Sysiem Design Basics.

L> Link is in the

post.



Prableme that T faced in design discussions

D Open - ended problem
D No Stondard / ideal / pevfet onswer

D Unstroctured natare of interviews.

4)  Lack of experience in bu[\lding distributed 5ystems

5) Not encugh preparation.

Cleared
Bystem Design Round
wiith positive feedback?

Yes

lowball / No
Cffer

Higher pasition , hetter saloy
(Oveval betger offer)

Shows yowr ability to handle
Complex distributed 5ystems.




What do we follow in SDLC (Softw are Development Lifecycle)?

0

Validatiaon & Concept

Tmplementation

Testing & Inteqration

T\’\'\S is What we

—— need to do in

S\Js’tem Design
Interviews.



g)(eps that you Can {0\]0\0 ohile QPPTOQching Qny 5D.

1. Requivements/ - Ask questiens Wil help you in defining Scape.

Goals Analysis = Get your doubts cleared.
= Keep in mind (No answer is perfect)
= Spend enough time in tequirements analysis (Do NOT rush)
- Rea) life systems does NOT consists of 1 or 2 parts.

(You have limited time (40 minutes around),
clarify [ask interviewer whot parts 8f system you should facus o)

Goinq ahead, for each step
T'll try to give different design considerations

for developing mavie ticket booking System like
Baok MySho ws.

book my show

Here are some points for designing BoskMyShow that should be
discussed before mouing on to next Steps:

functional Requirements:

) List down cilies
D RAfter selecting city, we need to list down mouvies.
) On Selecting Moule, System Should Show Cihema halls & shows.

k) Uset should be able to Select cinema hall, Show and Seats.

41 .
Showd we add any limt in Seats booking?

5) Distinquish bet” booked/ ¢n hold / available Seats.

How much time should e allow before payments te telease the
booked Seats 7

Are we focusing on backend only or are we developing frontend to
Do we need to display irending movies @s per location ?

There can be many more questions.
AN these questions will help in determining how cur end design

look \like.
( Note: We'll discuss move abeut Non-functional Requirements

in the upcoming chapter)



L APL Design - Discuss whal APIs ave expected fram the System
- Establishes exact contract from the system.
(Also helps in validating {he requivements Specified in
first  step.)
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Some API defimtions for our BookMyShow -like Sewice :

SeaxchMovies ( keyword, city /lat _lang , vadias = km,
KeywordSpellCheck, Stort- datetime , end - datetime,
results _ pev. page, order. by)

reserveSeats ( user. Session.id, movie.id, Cinema.hall. id,
L Show -id, Seats _to. teserve (],

mobile- number, emall .id )

Will retuyn the status of the reservation.

—> Wil return T50N with list of movies & shows.



L Pppraximate - Always better to estimate the scale of the system
Scale = How it'll help you’?
Estimation = Scaling
= Partitioning
= load balancing

= Caching
MILLION HITS A &

: 5 ‘
DAY2! X
\
- Traffic Fstimation:

Assume number of pageviews ( X billions) / month
Yickets gold” (X millions) / month
- Storage Estimation:
Assame each baoking( Seat 10s (3, ShowID, MovieID, Timestamp,
UsexI0) = 100 bytes of Storage.

Movies & Cinema data will take another 106 bytes.
Single day Storaqe estimate:
loso cities ¥ 10 cinemas * 1606 Seats * 3 Shouws ¥ (160 t100) byt
= 6 G8 /day

—
-

= Netwotk Bandwidth Estimation:
— Traffic Management
~ load Bolancing



4 Data Model/ = Clavifies how data will flow in System.
DB Design = Helps in dofa monagement, sharding, patitioning .

- Tdentify the data entities

S Tdentify relatisnships betuween them

- fdvanced OSpects Can include:
) Storage
2) Tvansportation
3) Compression
9 Encryption / Decryption

Some entities for BookMyShow -like Senice
User : UserId, Name, Password, Email, Phone, City

Movie: MovielD, Title, Summary, Release Dafe, lanquage. Genre
Booking : BookingID, Seats, Timestamp, Status, User In, Show ID
Show : Show ID, Date, Start Time, End.Time, Movie LD, Theatre

Which database should we use?
Would NoS@L like MongoDB best fits Gur requirements  or we
Should WSe  MySQL - like Solution. ¢ Ds we need block Storage for
Storing pictures / troller videos).

= Discuss pros & cons along with your rvequirements In deciding
your database.

T0 SOL OR NOSOL

THAT'S THE QUERY.....



5 High - level - Try to draw block diagram

of core Ccomponents 6of the system.

Design (ALD) = Try Yo identify each and every components that ave needed

ko~ solve the use cases d

At a high level,

(>

Clients Lood Balancers

Traffic Management

efined in fivst step

Cache Gorvers

\ T
Rpplication 888

Web Servers  Server

Database

User Sessiens
Management N2
= Ticket Bookings
= Data stevage in DB
= Coching the data
N cache Sevvers te
Process reservations.




G- Detailed - Ask interviewer fov Which components you sheuld dig deeper.

Component

Design > Dig deeper ints 2-3 components anly.

- Provide different approaches.
( Discuse pros & cons)
( Consider all tradecffs & System constraints

chesse One)

For gur use case.
you can discuss Reservation Workflow

= Activity Diagram
- Data flow diagram

— We'll be stering tons of data,
how should” we handle DB distributien

) Raise a question
?9) (ome up with a solufion.
3) Discuss the issues.

> How much and af which layer we should use caching ?
- What components needs better lgad balancing?

> How are we qonna track all the active veservations thal
haven't cCompieted the payment yet?

- How are we qonna keep track of and serve the
waiting Cusiemers?

> How would oe handle trending / blockbuster mavies
baokings ?



- Find out > Try to discuss as many tradeoffs , bottlenecks
bottlenecks & aS possible.
i - Discuss diff erent

Things that you can discuss:
9 Gingle point of failures & their mitigation
il we lost any server?

approaches o minimize / remove them.

D Doto replicafed or NOT?

Y Do we have enough instances &f microservices Yunning
such that few failures Should not couse total breakdown .

%) Performance monitoring

5) System health checks

9 How to handle concurency 7 C Multiple users trging to boak s;;me
Seat.

We can use SQL transactions

(with isolatien level Serializabled
— T highest isolotion level amongst
- Read uncommitted

quarantees Safety from:

- Divty reads > Read Committed
2 Non- repeatable reads S Repeatable Yead
- Phantem reads. - Sevializable

1| Fault tolerance _
What if our active reservation system fals?

G How are We qonna Tetrieve al\ active YeServatione ?

L* Fetch users from Bcok‘mg table

with Status  Reserved
C hot Baocked)

OR |
We con have master-slave Confiquration to make it
foult  tolerant.



