Proximity Service

Goals

o Estimating System Usage
(J Throughput (QPS for read and write queries)
(J Expected Latency in the System (Read/Write Queries)
(J Read/Write ratio
O Traffic Estimates
(J Storage Estimates
(J Memory Estimates
e High-Level Design
(J Clear Requirements for Latency and Throughput
(J Consistency vs. Availability
(J API for Read/Write Scenarios of Key Components
(J Database schema
(J Key Algorithms Utilized
e Deep dive
(J Algorithm Scaling
(J Scaling Individual Components
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Estimating System Usage
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Throughput (QPS for read and write queries)
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Expected Latency in the System (Read/Write Queries)
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Traffic Estimates
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{
"location": {
"latitude": 37.123456,
"longitude": 127.123456,
"range": 5000,
}
}
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"businesses": [

{
"name": "Starbucks",
"location": {
"latitude": 37.123456,
"longitude": 127.123456,
}
s

o MztM Traffic = (QPS = 5K) x ((Request = 100B) + (Response = 10K B)) ~
400Mbps ~ 50MB/s
o Ol A REO| &[X| =Lt O[=0|= CDNS &3l &&0| 7I-55tLt.
Storage Estimates
o AT YE= i 1KBZ 7HEE = AL

=

o ArUAL§E = RDBMSO| M E AO|Ct. H|O[E Of|Al= OF2f et ZLf.

{
"name": "Starbucks",
"location": {
"latitude": 37.123456,
"longitude": 127.123456,
}s
"description": "The best coffee in the world"
"phone": "010-1234-5678",

"email": "admin@starbucks.com",

"website": "https://starbucks.com",
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High-Level Design
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Clear Requirements for Latency and Throughput
o 7hdet

S22 A= AlZ = s BES CHA| QIS 2 AL

= Throughput

DAU: 100M

AR E == 200M

ALEA7E o2 0| 52 HME A[=StCL 7HE.

AFEEO| ool ot JE F S otk 7HY.

Read QPS = (100M x 5)/(60 x 60 x 24) ~ 5K
Write QPS = 2000 /(60 x 60 x 24 x 30) ~ 0.2K
QPS ~ 5K

Read/Write ratio = 5K /0.2K = 25

Payload size:

= Read Request payload size: 100B
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» Read Response payload size: 10K B
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» Write Request payload size: 1K B
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Traffic: 50 M B/ s
» Traffic = (Read QPS = 5K) x ((Request = 100B) + (Response =

10K B)) + (Write QPS = 0.2K x (Write Request = 1K B)) ~
400Mbps ~ 50MB /s

Storage: 200G B
= Size of single business info: 1K B
= Storage = 200M x 1K B ~ 200G B
Memory: 25 M B
» Size of single business info in Redis: 5K B
= Memory = (QPS =5K) x 5KB ~ 25MB
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» Peak QPS =100 x 5K = 500K
» Peak Traffic = 50MB/s x 100 = 5GB/s
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» Peak Memory = 25MB x 100 = 2.5GB
Consistency vs. Availability
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API for Read/Write Scenarios of Key Components
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Create: POST /businesses
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Read: GET /businesses/:id

Update: PUT /businesses/:id

Delete: DELETE /businesses/:id
Location Based Service= ?X| SEE 7|BtC = MUY HEE 02 = ULt

= GET /businesses?latitude=37.123456&longitude=127.123456&range=5000
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Database schema
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CREATE TABLE businesses (
id INT AUTO_INCREMENT PRIMARY KEY,

name VARCHAR(255) NOT NULL, -- Store name

address VARCHAR(255), -- Optional address field

geohash VARCHAR(12) NOT NULL, -- Geohash of the store location (e.g., level 8 or
latitude DECIMAL(10, 7) NOT NULL, -- Latitude for exact positioning

longitude DECIMAL(10, 7) NOT NULL, -- Longitude for exact positioning

other_info JSON, -- Optional JSON field for additional store info
INDEX idx_geohash (geohash) -- Index on geohash for fast querying
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SELECT *

FROM stores

WHERE geohash LIKE 'udpruyd%' -- 'udpruyd' is an example geohash prefix
LIMIT 10; -- Limit results as needed
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Component Estimated Size (Bytes)
id 4

name up to 255

address up to 255

geohash 13 (12 characters + length byte)
latitude 5

longitude 5

other_info (JSON) Up to 5000

Total (without indexes) up to 5587 bytes

Index overhead ~200 - 300

Total with Indexes up to 5887 bytes

Key Algorithms Utilized
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Deep dive
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