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WHAT IS C-NET?





WHAT IS C-NET?

A language for network programming based on C that provides a simple way for 

programmers to code network/file programs through succinct code and simple 

manipulation of files and sockets



WHAT IS C-NET?

Motivation 



Motivation and Core Features

Motivation 
● Simplify I/O management for socket 

programming

● Provide intuitive interface for using 
strings

● Streamline implementation of 
network/file programs

● Discard complex dynamic memory 
management interface of C 

C-net core features: 

● IO implementation

●String implementation

●C-net standard library

●Streamlined memory 

management



WHAT ARE THE FEATURES?

● Arrays can be declared and initialized using Java like syntax 

● Arrays can hold any type of data, even structs and other arrays 

● Struct members themselves can be structs

● Struct declaration and use is based on C like syntax, but abstracts 

away manual memory allocation

● All access is treated as pointer access, so there is only the . operator

Array and Structs





String Implementation

● Heap allocated, immutable strings

○ As a result, a string is only relevant in its declared block, with few exceptions

● Everything is automated from creation to deletion, including managing temporary 

strings for string operations

● Used by all read/write I/O operations throughout Cnet



Examples
User program



Examples
Codegen code

Source Code



IO Implementation

● I/O Interface in C-net standard library provides streamlined file/network 

programming implementation. 

● Sockets and files are implemented polymorphically so that user can read/write to 

files and socket in the same manner.

● Error handling and diagnostic messages for file access.



Sample code: Client



IO representation



COMPILER ARCHITECTURE 

C-net source programming file 
(<filename>.cnet) completes is 
compiled down into LLVM IR  
and linked in with the 
C-library and C-net library to 
produce a target executable

 



STANDARD LIBRARY
C-libraries in libcnet/ for  implementing socket/file, string,  
and utility functions



Testing and Automation

Tests Plan
● The modularization of tests has been 

extremely helpful in pinpointing exactly where 

a bug lies 

● If given commit  passes all of the tests for 

Scanner, Parser and Semant but fails on an 

integration test: Check Codegen or Stdlib!

● Integration tests reflect programs a C-net user 

may write 

Test Suite
● Tests broken down by topic into 

subdirectories:
○ Scanner/
○ Parser/
○ Semant/
○ Integration/
○ Stdlib/

● Checks *.out against for output for 
test-*.cnet files, which are expected to pass 

● Checks *.err  against output for fail-*.cnet 
files, which  are expected to fail



Testing and Automation

● The testing architecture is not limited to our local environment

● We used Github Actions to automate our development workflows

● On every PR, regression tests are run on a remote containerized 
environment that’s hosted on Github Actions

● We get a status notification on our slack channel for the plt project



Testing and Automation



Testing and Automation



DEMO!
2 Interesting C-net programs
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