
Email architecture in computer networks is a client-server system that uses a "store-and-
forward" model to exchange digital messages. Unlike real-time communication, email does not 
require the sender and recipient to be online simultaneously. 

Core Components 
The architecture consists of three primary functional agents that handle different stages of the 
email lifecycle:  

 User Agent (UA): The application or client software (e.g., Microsoft Outlook, Gmail, 
or Mozilla Thunderbird) that provides the interface for users to compose, read, and manage 
messages. 

 Message Transfer Agent (MTA): The server-side software (e.g., Postfix or Sendmail) 
responsible for routing and transferring emails between servers using the SMTP protocol. 

 Message Access Agent (MAA): The component that allows the recipient's UA to retrieve or 
pull messages from the mail server's storage (mailbox) using protocols like POP3 or IMAP.  

Key Protocols 
 Email relies on specific Application Layer protocols within the TCP/IP suite:  

Protocol  Full Name Primary Function Port (Default) 

SMTP Simple Mail 
Transfer Protocol 

Sending and transferring mail 
between servers. 

25 (relay), 587 
(submission) 

POP3 Post Office 
Protocol v3 

Retrieving mail by downloading it 
to a local device (often deleting 
from server). 

110 

IMAP Internet Message 
Access Protocol 

Accessing and managing mail 
directly on the server (supports 
multi-device sync). 

143 

MIME Multipurpose 
Internet Mail 
Extensions 

Extends email to support non-text 
attachments (images, audio, 
video). 

N/A 

 

 

 

 



Operational Flow 
1. Composition & Submission: The sender uses a UA to write a message. When they click 

"send," the UA uses SMTP to submit the message to the sender's mail server. 

2. Relaying: The sender's MTA looks up the recipient's domain in the Domain Name System 
(DNS) to find its MX (Mail Exchange) record. It then transfers the email to the recipient's 
MTA via SMTP. 

3. Delivery & Storage: The recipient's MTA receives the message and delivers it to a 
local mailbox (managed by a Mail Delivery Agent). 

4. Retrieval: The recipient's UA uses POP3 or IMAP to "pull" the message from the server so the 
user can read it. 

 

Message Structure 
A standard email is composed of three distinct parts:  
 

 Envelope: Internal metadata used by MTAs for routing (sender/recipient addresses). 

 Header: Metadata visible to the user, such as From, To, Subject, and Date. 

 Body: The actual content of the message, which can include plain text or HTML.  

 
























































