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ANTLR in Visual Studio 2019 and C#

P Installed

Sort by: |Relevance -| antlr *

4 Online

AntlrvsIX o _ _
o I n Sta I I A n t | rVS | X 4 Visual Studio Marketplace V5 IDE extension for Antlrd using Language Server Protacol. Created By: Ken Domino

Version: 3.1
Search Results Downloads: 3646

b Controls Pricing Category: Free
b Templates Rating: (2 Votes)
b Tools More Information
Report Extension to Microseft
b Updates

b Roaming Extension Manager

Scheduled For Install:

Mone

Scheduled For Update:

Mone

Scheduled For Uninstall:
1 MNone

Change your settings for Extensions

Cloze
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ANTLR in Visual Studio 2019 and C#

° Create a hew prOjeCt Create a new project anth <l o

Recent project temp|ates cz - All platforms - All project types -

¢ U Se o N ET 4 o 6 o X @ &% AntlFAProject c# % AntlrFAProject

* Antled grammar and parser for Met Framework

Censole App C++ &
25 AntlrCppProject
*J ASP.MET Core Web Applicati c# o
D A ore ¥reh Application ¢ Antlrd grammar and parser for C++
r.‘!‘:"l‘ ATL Project [ e ]

Create small, fast Component Object Model (COM]) objects using the Active
Temnplate Library (ATL).

-

C++ Windows Desktop

Mat finding what you're looking for?
Install more tools and features

Mext
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ANTLR in Visual Studio 2019 and C#

 Download and Install JDK

 Download ANTLR jar file
e antlr.org/download/antlr-4.8-

complete.jar

e Set Environment variables
* JAVA_ HOME
 Antrl4ToolPath
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User variables for Morteza

Variable

FREIOR_PATH
MOZ_PLUGIN_PATH
OneDrive

Path

TEMP

TMP

Value

D:\Program Files (x86)\Apowersoft\Video Converter Studio\freiOrD...

D:UserstMortezat OneDrive

ChUsers\MortezatAppDatat Local\Micresoft\WindowsApps: Dihtexdi...
ChUsers\MortezatAppDatatLocal\ Temp
ChUsers\Morteza\AppDatatLocal\ Temp

Mew... Edit... Delete
Systern variables
Variable Value &
_JAVA_OPTIONS -Xmx312M
AntlrdToolPath Program Files'Java'jdk-10.0.2\bin'\antlr-4.8- complete.jar
ComSpec CHRWINDOWS\system32\emd.exe
CUDA_PATH V100 C\Program Files\NVIDIA GPU Computing Toolkit\ CUDAWT0.0
DriverData CiWindowsh\System32\Drivers\DriverData
JAVA_HOME D\Program FilestJavahjdk-10.0.2
MSMPI BIM C:\Proaram Files\Microsoft MPBin' h
Mew... Edit... Delete
oK Cancel
5
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http://www.antlr.org/download/antlr-4.8-complete.jar

Antlr4BuildTasks

* The purpose of the package is to integrate the Antlr tool into

the building of NET programs that reference Antlr using the
Java-based Antlr tool.

* The advantage of this package is that it decouples the Java-
based Antlr tool from the package itself.

* Make sure you do not have a version skew between the Java
Antlr tool and the runtime versions.
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https://www.antlr.org/download.html

Back to the Grammar

® EXprg4 1 // Template generated code from Antlrd4BuildTasks.Template v 2.1
2 grammar Expr;
3 prog: (expr NEWLINE)* ;
4 —lexpr: expr ("*'|"/") expr
5 | expr ("+'|'-") expr
6 | INT
? | |{| e}:pr'_ |:}|
3 ;
9 NMEWLINE : [\r\n\t]+;
16 INT : [@-9]+ ;
11
12
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Build and Run Your Project

var str = new AntlrInputStream(input); \Users\Mortezz\source\repos\AntirConsolePilot2\AntrCansolePilot2\bin\ Debug\AntirConsolePilot2.exe
var lexer = new Exprlexer(str); e
var tokens = new CommonTokenStream(lexer); & j%mﬂf
var parser = new ExprParser(tokens);
parser.BuildParseTree = true;

var tree = parser.expr();

System.Console.Writeline("parse completed.");
System.Console.Writeline(tokens.OutputTokens());

System.Console.Writeline("------- "y,
System.Console.Writeline(tree.OutputTree(tokens));
System.Console.Writeline("=======");
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Implement Your First Visitor

~

using Antlrd.Runtime.Tree;

4]

[ Select C:\Users\Morteza\source\repos\AntirConsolePilot2\AntlrConsolePilot2\bin\Debug\AntlrConsolePilot2.exe

(Y]

1
11

12 —namespace AntlrConsolePilot2

13 {

14 = class MyExprVisitor<Result>: ExprBaseVisitor<Result>

15

16 " {

17 = public override Result VisitTerminal(ITerminalNode node)
18 {

19 Console.WritelLine{node.GetText());

20 return base.VisitTerminal{node);

21 }

22 }

23 ¥

24

2

29 var visitor new MyExprVisitor<string>();

30 var visitor.Visit(tree);
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Listener vs Visitor

* Listener methods are called automatically by the ANTLR
provided walker object, whereas visitor methods must walk
their children with explicit visit calls. Forgetting to invoke
visit() on a node’s children means those subtrees don’t get

visited.
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Listener vs Visitor

* Listener methods can’t return a value, whereas visitor
methods can return any custom type. With listener, you will
have to use mutable variables to store values, whereas with
visitor there is no such need.
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Listener vs Visitor

* Listener uses an explicit stack allocated on the heap,
whereas visitor uses call stack to manage tree traversals. This
might lead to StackOverflow exceptions while using visitor
on deeply nested ASTs.

e Read more:
* https://saumitra.me/blog/antlr4-visitor-vs-listener-pattern/

e https://jakubdziworski.github.io/java/2016/04/01/antlr visitor vs
listener.html
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https://saumitra.me/blog/antlr4-visitor-vs-listener-pattern/
https://jakubdziworski.github.io/java/2016/04/01/antlr_visitor_vs_listener.html

Assignments and Projects
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Assignments and Projects

* Assignment 0: C++ (Python) lexical and syntax analyzing

e Assignment 1: Instrumenting the C++ (Python) source codes
based on independent execution paths.

* Assighment 2: Refactoring C++ (Python) source codes based
on clean code principles (Robert C. Martin book).

* Assignment 3: Extracting class diagram (annotated directed
graph) from C++ (Python) source code.

* Assignment 5 (Optional): Identifying the design patterns in
the code.
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Assignments and Projects

* Final Project: Put all together ©
* A comprehensive tool for program analysis!
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Assignment 0: Build Compiler Front-end

* Put your compiler knowledge in practice!
* A software engineer with compiler science.

* Download the C++ (Python) grammar from ANTLR GitHub
pages.
e https://github.com/antlr/grammars-v4
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https://github.com/antlr/grammars-v4

Assignment 1: Instrumentation

* Part 1: Simple instrumenting
* Input: C++ (Python) source code
e OQutput: C++ (Python) instrumented source code
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Assignment 1: Instrumentation

T

finclude

A& -

"cod.hpp"

#include <string.h>

bool tool texture(const char *texture, int map version)

{

bool
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if (tool_textures[map_version]}

{

}

return false;

unsigned int 1 = 0;
while (tool textures[map wversion][i])
{
if (!strcmp(tool_textures[map_version][i], texture))
{
return true;
}
1++;
}

spawn_classname (const char *classname, int map version)

if (spawn_classnames[map_ version])

{

}

unsigned int i = 0;
while (spawn_classnames[map_version][i])
{
if (!strcmp(spawn_classnames[map version] [1], classname))
{
return true;
}
1++;
}

return false;

4
4
4
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#include "cod.hpp”
#include <string.h>

bool tool_ texture(const char *texture,

int map_ wersicn)

B{
cout << "p(l)" << endl;
if (tool_ textures[map wversion])
=] {
cout << "p(2)" << endl;
unsigned int i = 0;
while (tcol_ textures[map version] [i])
" << endl;
if (!strcmp(tool textures[map version] [1i], texture))
=] {
cout << "p(4)" << endl;
return true;
r }
i++;

}
}

return false;

bool spawn_classname (const char *classname, int map version)
E{
cout << "p(5)" << endl;
if (spawn_classnames[map version])
= {
cout << " )" << endl;
unsigned int i = 0;
while (spawn_classnames[map version] [i])
=] {
cout << "p(7)" << endl;
if (!strcmp(spawn_classnames [map wersion] [1], classname))
=] {
cout << "p(8)" << endl;
return true;
r }
i++;
r }

)

}

return false;
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Assignment 1: Instrumentation

* Another example (GCD program):

1 #$include <stdio.h>
#include <stdio.h> int main()
int main/() 21
B{ cout << "p(l)" << endl;
int nl, n2, i, gcd; int nl, nz, i, ged;
rintf("Enter two integers: "); printf("Enter two integers: ") ;
P A __.-__ : - W _.- integers. r scanf(”%:ﬁi '::':j”; &ﬂl, &nz);
Scanf( '_:'1_1 '_:'1_1 r &ﬂ_]_, &n2) r for(]_: ; l <= Ill £8 l <= n2; ++l)
for(i=1; 1 <= nl && i <= n2; ++i) ] {
S { cout << "p(2)" << endl;
// Checks if i is factor of both integers 11 // Checks if i is factor of both integers
if(nl%i==0 && n2%i==0) 12 if(nl%i==0 && n2%i==
gcd = 1i; 13 = {
L } 14 cout << "p(3)" << endl;
printf("G.C.D of %d and %d is %d", nl, n2, gcd); i‘“’ ged=i;
return 0; if _} }
-} 18 printf("G.C.D of %d and %d is %d", nl, n2, gcd);
1L return 0;
EA. - }
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Assignment 1: Instrumentation

* Problem solving idea

* Implement listener for two Non-terminals
e Rewriting the Input Stream

public override void EnterStatement([NotNull]CPP1l4Parser.StatementContext context)
{

}

// put your code here

public override void EnterFunctionbody([NotNull] CPPl4Parser.FunctionbodyContext
context){

// put your code here
}
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Assignment 1: Instrumentation

* Part 2: Deal with some challenges

[ ' R T 5 (Y S O B e T

co

9
10
11
12
13
14
15

#include <stdio.h>
int main ()
=

* Block with Single Statements

#include <stdio.h> cout << "p(1l)" << endl;

int main () int nl, n2, i, gcd;
o4 printf ("Enter two integers: ");
scanf ("5d %d", &nl, &n2);
for(i=1l; i <= nl && i <= n2; ++i)

YN e W

int nl, n2, i, gcd;
printf("Enter two integers: "); 9

= {
scanf ("sd sd", &nl, &n2); 10 |cout << "p(2)" << endl;
for(i=l; i <= nl && i <= n2; ++i) 11
_ { 12
. 13
of both integers 14
15
16
L } 17 }
printf("G.C.D of %d and %d is %d4d", nl, n2, gcd); lS printf(fG.C.D of %d and %d is %d", nl, n2, gcd);
furn O : ) return U;
re ) ; 20 L)

'}
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Assignment 1: Instrumentation

* Problem solving idea
* Implement listener for two Non-terminals:

public override void EnterStatement([MNotNull] .StatementContext context)
{
var parentType = context.Parent.GetType();
if (parentType == typeof(SelectionstatementContext) || parentType == typeof(IterationstatementContext))
{
branchNumber++;
var child = context.children.FirstOrDefault();
if (child.GetType() == typeof(CompoundstatementContext))
tokenStreamRewriter.InsertAfter(context.Start, $"'\ncout << p({branchNumber}) << endl;");
else

tokenStreamRewriter.Replace(context.Start, context.Stop, %" cout << p({branchNumber}) << endl;
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Assignment 1: Instrumentation

* Part 3: Deal with some challenges
* Loops make some problems, e.g.: 4 E
>gcd.exe <6 4
<p(1)p(2)p(3)p(2)p(3)p(2)p(2)end>
<p(1)p(2)p(3)end >
* Or s
> gcd.exe <24 16 o |
<p(1)p(2)p(3)p(2)p(3)p(2)p(2)p(3)p(2)p(2)p(2)p(2)p(3)p(2)

P(2)p(2)p(2)p(2)p(2)p(2)p(2)end>

#include <stdio.h>

int main ()

{

cout << "p(l)" << endl;
int nl, n2, i, gcd;
printf("Enter two integers: ");
scanf ("sd sd", &nl, &nZ2);
for(i=l; i <= nl && i <= n2; ++i)
{

cout << "p(2)" << endl;

// Checks if i is factor of both integers

if(nl%i==0 && n2%i==0)
{

cout << "p(3)" <K< endl;
gcd=1i;
}

}

printf("G.C.D of %d and %d is %d", nl, n2, gcd);

return 0;
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Assignment 1: Instrumentation

* Tips for a solution (function level):

* Reduce each sequence to independent
execution path

* Independent execution paths can be
computed using CFG

* Use Antlr to extract CGF and Independent
execution paths:

i.  <p(1)p(2)p(3)end>
ii. <p(1)p(2)end>
iii. <p(1)end>
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Assignment 1: Instrumentation

* Tips for a solution (program level):
* We cared about functions, i.e., unit testing ©
e Testing at function level

* What about program? ®
e Testing at program level (integration testing)
* In the level of program we need call flow graph

e Use Antlr to extract call flow graph
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Assignment 2: Clean Code

e Part 1: Find the clean code violence in names, functions,
comments, and formatting, based on the Clean Code book
by Robert C. Martin.

 Read chapters 1 -5
* Using ANTLR

* Report the result to the programmer

Robert C. Martin
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Assignment 2: Clean Code

* Part 2: Refactor the founded clean code violence
automatically.
* Again using ANTLR
* Using NLTK for naming
e https://www.nltk.org/
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Assignment 3: Class Diagram Extraction

e We will talk about it in the next sessions.
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Project

* Final Project: Put all assignment together

* Policies
e Student with odd digit in last of their ID number (e.g. 9513231117):

* Prepare your tools for Python3

e Other students (e.g. 9513231118):
* Prepare your tools for CPP14

* Deadlines:
* Assignment 1 and 2 deadlines: 20 Farvardin 1399.

* Assignment 3 deadline will be determined later!
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Commercialize Your Tool

b Installed

4 Online
b Visual Studio Marketplace
P Updates (1)

P Roaming Extension Manager

Change your settings for Extensions

Sort by: [Most Downloads -

CodeMaid -

CodeMaid is an open source Visual Studio extension to cleanup and simplify our C#, C++, F#, VB, PHP, PowerShell,
R, JSOM, XAML, XML, ASP, HTML, CSS, LESS, SCS5, JavaScript and TypeScript coding.

GitHub Extension for Visual Studio
A Visual Studio Extension that brings the GitHub Flow inte Visual Studio.

ReSharper
The legendary .MET preductivity tool: find and fix errors and code smells; navigate and refactor; run unit tests and write quality code
faster,

Visual Assist
Productivity tool for C/C++ and C# that improves IDE features related to navigation, refactoring, code generation, and coding
assistance along with specific tocling for UE4,

Microsoft Visual Studio Installer Projects
This official Microsoft extension provides suppert for Visual Studic Installer Projects in Visual Studio.

5 Microsoft

Indent Guides
Adds vertical lines at each indent level,

SQLite/SQL Server Compact Toolbox
SOLite / SOL Server Compact Toclbox extension for Visual Studio. This extension adds several features to help your embedded
database development efforts: Scripting of tables and data, import from SOL Server and CSV files and much, much more.

Web Compiler
The easiest and most powerful way to compile LESS, Scss, Stylus, J5X, CoffeeScript and Handlebars files directly within Visual Studic or
through MSBuild,

Nene
Arduino IDE for Visual Studio Scheduled For Update:
Afully compatible Arduine Edit, Build , Deploy and Debug tool. All Arduine IDE versions are supported. This is an admin install for all None
users, (optional Arduine debugger and morel). Supports Arduine and all clones (AVR, SAMD, ESP, 5TM32, Intel, Ti etc.). Supperts Ha...
i | v Scheduled For Uninstall:
1.2 3 4 5 » None

Search (Ctri+E) P~

Created By: Steve Cadwallader
Version: 11.1.209

Downloads: 1370303

Pricing Category: Free
Rating: (345 Votes)
More Information

Report Extension to Microsoft

Scheduled For Install:
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Fhank you for your attention!

o Do you have any question?
* m-zakeri@live.com




Appendix

 Extension Methods in C#
e Sin C# Strings
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Extension Methods in C#

* Extension methods enable you to "add" methods to existing
types

e without creating a new derived type, recompiling, or otherwise
modifying the original type.

* special kind of static method, but they are called as if they were
instance methods on the extended type.

* The most common extension methods are the LINQ standard
query operators that add query functionality to the existing
System.Collections.lEnumerable and
System.Collections.Generic.l[Enumerable<T> types.
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Extension Methods in C#

namespace ExtensionMethods

{
public static class MyExtensions
{
public static int WordCount{this String str)
{
return str.5plit{new char[] { " ", ".", "2" },
StringSplitOptions.RemoveEmptyEntries).Length;
¥
h
h
string s = "Hello Extension Methods";

int i = s.WordCount();
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S in C# Strings

* S is short-hand for String.Format() and is used with string
interpolations, which is a new feature of C# 6.

var anInt = 1;
var aBool = true;
var aString = "3";

var formated = string.Format("{@},{1},12}", anInt, aBool, aString);

MNow becomes:

var anlInt = 1;
var aBool = true;
var aString = "3";

var formated = $"{anInt},{aBool},{aString}";
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