Visual Studio Community 2019 — introductory demonstration

Visual Studio IDE 2019

We recommend you install Visual Studio IDE 2019 on your own computer for programming
in the C language. An IDE is an Integrated Development Environment which is far more than a
coding editor.

Visual Studio is a “fully-featured, extensible, free IDE for creating modern applications for
Android, iOS, Windows, as well as web applications and cloud services.” We use it in all our
programming courses because it is one of the world's most highly rated and most used
software development tools popular among both professionals and students. The C
programming course lectures, workshops, and how-to instructions all assume the use of Visual
Studio IDE.

Operating System environment

Visual Studio IDE runs only in a Windows environment.

Apple macOS users and Linux gurus must run a dual boot system (e.g. Apple Bootcamp)
or run the VS IDE inside a virtual machine (e.g. Parallels for macOS). Installing Visual
Studio for macOS will waste your time — despite the name, it is not the same thing. Visual
Studio Code, as a native macOS alternative for C/C++ programming, has made progress.
Although it is still in Preview and is not officially supported in our school, Visual Studio
Code has been a viable alternative to Visual Studio IDE for many.

Students are licensed to use Windows 10 OS and other software; go to our school's
web site at sdds.senecacollege.ca, Students / Current Students, hover over Resources
for Students to get the menu, click on Microsoft software for School of ICT students
and follow the notes for "ICT students in BSD, CPA, and CPD".

School of ICT (Information and Communications Technologies) is the umbrella term for
School of Software Design & Data Science (SDDS) and School of Information
Technology Administration & Security (ITAS).

Visual Studio Installation

Start your installation of Visual Studio Community from
https://www.visualstudio.com/vs/community/. During VS Installation, select the Workload
"Desktop development with C++". Unchecking Test Adapter for Boost | Google Test and Live
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Share will save 400MB and reduce the background operational load on your system.

Installation details

X > Visual Studio core editor
~ Desktop development with C++
Included
I_s Azure development ) C++ desktop features
Azure SDKs, tools, and projects for developing cloud apps L
and creating resources using .NET Core and .NET... reEE
Optional
MEVC vi4: build
Mode.js development
Build scalable network applications using Nodejs, an M
asynchronous event-driven JavaScript runtime.
& x64;
b Desktop development with C=+

Build modern C++ apps for Windows using tools of your
choice, including MSVC, Clang, CMake, or MSBuild.

If it was missed on the initial install, run “Visual Studio Installer” > More > Modify to modify
Visual Studio as shown above.

Visual Studio Installer
Installed Available

pg Visual Studio Community 2019 Update
107 Launch

© Update available Vore -

Download, then update
View details Repair

Uninstall

Modify

Import configuration

Export configuration

Running Visual Studio

To start Visual Studio IDE:

Press the Windows key &@ or click the Windows icon in the lower left and start typing "Visual
Studio” until you see

x Visual Studio 2019
o (click on this or press Enter to launch)

Show these notes on one side of your screen: Windows key &8 + = [right arrow]

Show Visual Studio beside these notes with Windows key 5§ + € [left arrow]

Because Visual Studio (VS) can manage various types of projects, it is one of the industry
standards for systems development. As such, it is far more than just a programming code
editor. Thus, the next few steps require your careful attention to set up the VS project for the
type of program we will be creating.

From the Visual Studio 2019, Get started window ...

2019-04-26 2 0of 19



Visual Studio Community 2019 — introductory demonstration

Create a new project in Visual Studio

"'@ Create a new project

Choose a project template with code scaffolding
to get started

ontinue without code

. e . .
Or click on to get to the application menu
o use VS menu: select File | New | Project (Ctrl+Shift+N)
[ﬂ File | Edit VWiew Debug Test Apalyze Tools Extensions Window  Help Search Visual Studio (Ctrl+ Q) =
Hew P {3 Project. % Crl+Shift+N
Open P Hy File Ctrl+N

& Clone or checkout code Praject From Existing Code...

¢ On the Create a new project display, select Empty Project and press Enter
Create a hew project Search for project templates P~ Language ~ Platform ~ Projecttype ~

Recent project templates {tj Empty Project
L Start from scratch with C++ for Windows. Provides no starting files. %

%7 Empty Project C++
C++  Windows  Console

e Enter CP4P_W1 as the Project Name
(Computer Principles for Programmers _ Week 1)
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o Note the Location (or override it) before continuing by clicking Create in the
bottom right corner

Configure your new project

Empt}!‘ P r{]j ect C++ Windows Console

if not "Empty Project”. click Back button

Project name

CPAP W1 el enter "CP4P_W1"

Location

Ch\Users\Tim\DocumentsiVisual Studio 2019\Projects -l NOTE

Solution name 'ﬂ'

Place solution and project in the same directory -4 check ON

Hello World

Create a C language source code file...
e VS menu: select Project | Add new Item (Ctrl+Shift+A)

oo Fle Edit  VMiew | Project | Build Debug
1  Retarget solution

e Add Class...

g% Class Wizard... Ctrl+Shift+X
""Ps Add Resource...

%3 Add MNew ltem... % Ctrl+Shift+A4
*3  Add Existing ltem... Shift+Alt+A
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e Check that Visual C++ is selected on the left
and C++ File (.cpp) in the center pane is also selected
enter helloWorld.c as the file Name | press Add
o Make sure the file extension is “.c”, not the default .cpp
This forces Visual Studio to use the C compiler instead of C+ +

Add Mew ltem - CPAP_W1

4 |nstalled Sort by: | Default -] 3t Search (Ctrl+E) P~
4 Vi ++ -
Visual C++ I__-I Tl [% Visual C++ Type: Visual C++
Code ] _
Creates a file containing C++ source code
F tti b
ormating |E| Header File (h) Visual C++
ATL
Dat
ae ﬁ: C++ Class Visual C++
Resource
Web
Utility
Property Sheets
Test
HLSL
Graphics
P Online
Name: [helloWorld.c |
Location: ChUsers\userid\sourcehrepos\CPAP_WTY - Browse...
Concel

e Copy & paste the source code for the classic first program, “"Hello World".
Change yourNameHere to your own name.

/* Thanks to Brian Kernighan, 'Hello World' is the traditional first C program. It became
legendary with the publication of "The C Programming Language" by Kernighan and Ritchie (1978).
Now, Hello World is the canonical test of any programming language. */
#include <stdio.h>// C language module providing Input/Output facilities
int main(void) // main() is automatically called to start a C program
{

printf("Hello, World!\n"); // output greeting

printf("This is yourNameHere.\n"); // output your name

return 0; // return to operating system

See Hello World, The History of ‘Hello, World', The Hello World Collection
e If the first line of comments is not wrapping,
o VS menu: Edit | Advanced | Word Wrap (Ctrl+EW)
e Save the source file (Ctrl+S)
Compile your C program...
e VS menu: select Build | Build Solution ( F7 or Ctrl+Shift+B )
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The Output pane below your code should show Build: 1 succeeded

Show output from:  Build - | Ya

1r------ Build started: Project: CP4P_W1, Configuration: Debug Win32 ------ “
1>hellokorld.c

1>CP4P_W1.vcxproj - C:\UsersiPublic\Desktop\¥s DocumentsiCP4P_W1WDebug\CP4P_W1.exe
========== Build: 1 succeeded, @ failed, @ up-to-date, @ skipped ==========

Troubleshooting

If it failed and your source code exactly matches the above,
look at the Solution Explorer pane (Ctrl+Alt+L to View it)

Solution Explorer > X
@i o-5am@m o =
Search Selution Explorer (Ctrl+;) P~
hCI'_J Solution 'CP4P_W1' (1 project)
4 [H] CPAP_W1
I =B References
= External Dependencies

Header Files

Resource Files

™
4 Source Files

C helloWorld.c

Solution Explorer JEET NSl

Properties

helloWeorld.c File Properties -
ot 34
E Misc
(Name) helloWorld.c
Content False
File Type C/C++ Code
Full Path ChUsers\Tim\source\repostCP4P_W1'
Included In Project True
Relative Path helloWorld.c

e Only one source file should exist in the project
o delete all except helloWorld.c
e Check that helloWorld ends with the extension .c and not .cpp
o Use the Solution Explorer / Properties pane to rename the file to end in .c
e ..and run Build Solution again.
o If all else fails, it is best to start again.
o Exit Visual Studio
o Use File Explorer to find the CP4P_W1 folder under .. \repos\
o Delete the CP4P_W1 folder
o Then recreate the project as per the above notes.
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When the compile was successful, run your program.
e VS menu: select Debug | Start without Debugging (Ctrl+F5)
e aterminal console window will open with

C\WINDOWS\system32\cmd.exe

Hello, World! *
This is [your name here].

Press Enter to close this window.

The appearance of the window varies.
Customize by clicking the icon in the top left / Properties.
e Close the window when you've sufficiently admired your work.

Microsoft has notes for Getting Started with Visual Studio for C and C++ Development which
you can explore.

Locating VS repository and source file

Now, where is that helloWorld.c source file?

You may have seen the full pathname when your program ran in the terminal window.
Source files are located under the VS Project name folder. And where is that?

There are several ways to find it.

You can start from the file's location and work your way up the folder structure:

e Press the Windows key @ and type the filename helloWorld.c
e Right clicking on the filename, depending on your PC's configuration, may give you a list
of options such as Open file location, Copy full path

You can use Visual Studio:

e Hover the mouse pointer over the helloWorld.c tab in the editing pane and the full
path will appear.

e Right click on the helloWorld.c tab in the editing pane for more options.

e In the Solution Explorer pane, right click on the project name and select Open Folder in
File Explorer and search from there.

You can use the Windows File Explorer (2@ + E)
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e File Explorer has a Search feature but if you search “This PC" for file:helloWorld.c, your
patience will be tested. Before searching...
e Use the left pane to navigate to Windows (C:) and click on the Users folder
o Then search for the helloWorld.c file
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_Ill I = | Search Tools  helloworld.c - Search Results in Users — O
Home Share View Search
= = ~ P _HJ » Search Results in Users » v @ helloworld.c
= Windows (C3) 2
_ helloWorld.c Date modified: 8/27/2019 5:29 PM
inetpub C:A\Users\Public\Public Desktop\VS Documents\CP4P_W1 Size: 524 bytes
Intel
_ E CP4P Week1 VS 2019 demo.docx Size: 22T KB
Intel Parallel Studio XE 201 Date modified: 8/27/2019 5:18 PM Authors: Tim Mckenna
Program Files
J _ CP4P_Week1 VS_2017 demo.docx Size: 359 KB
Program Files (x36) Date modified: 8/27/2019 4:31 PM Authars: Tim Mckenna
Users o
E CP4P_Week1_Activity.docx Size: 129 KB
NET 4.5 Date modified: 8/27/2019 4:31 PM Authors: dhr
NET vd.5 Classic
common
Public
Desktop

Public Documents
Public Downloads
Public Music
Public Pictures
Public Videos
PublicScript
timothy.mckenna
Windows
- TEMP (D)

W
& ..

diterns 1 item selected 324 bytes

File Home Share View goes up a folder level ~ @
goes back o the ¥ cut Y I New item = s i4 Open HH select all
previous folder you & y N v ) -
were viewing like a : Vi &0 py path " c Delete 7 N ﬂ Easy access ~ b i Edit ) Select none
te Move Copy | Delete Rename ew roperties X
browser's back bution 7| Paste shortcut | 1o t.;.p . Tolder P @ History 5 Invert selection
‘ ipffoard organize |  clicking here will show the full path | Open Select
@ . @ < Visual Studio 2015 » Projects » CPRIOT_wl » cpmm_mC%V ©/ | search CPRIDT_ w1 P
Visual Studio 2015~ [] Mame Date modified Type Size
ArchitectureExplore Debug 1-09 23:21 File folder

Backup Files T CPR101_w1.vexproj
Code Snippets B1 CPR101_w1.vexproj filters
Projects '." helloWerld.c
CPR10T_w1
CPR10T_w1
Debug
Debug

11-09 23:21 VC++ Project KB
-09 23:21 VC++ Project Filters File TKB
01-10 14:54 C File 1KB
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Test on Matrix

matrix.senecacollege.ca is a Linux cluster which is the host server for your completed C
programs.

e First: install GlobalProtect VPN (Virtual Private Network). Note the tab for the version to use
in China.

e To use SSH/SFTP to matrix, users must be connected to the Seneca VPN.

e macOS users might save time by reading this first:
https://tech.wayne.edu/kb/security/wsu-virtual-private-network/500214

e You must reconnect/signon to the VPN every time you restart your computer.

e Second: install a Secure SHell Telnet (SSH) client which is a terminal app to sign on and use a
Unix/Linux server like Matrix.

o Windows -- install PuTTY using the MSI Package or Windows Terminal

e macOS -- use the built-in SSH Terminal (Finder, Go -> Ultilities), or other options
e Linux -- use the preinstalled OpenSSHspan> terminal, or other options including PuTTY

e Third: install a Secure File Transfer Protocol (SFTP) GUI app for transferring files from your
system to a server

e Windows -- install WinSCP. Its Ul can launch PuTTY if it was previously installed.

e macOS / Linux / Windows -- install FileZilla for a cross-platform app very similar to
WinSCP

Upload your C source code file to matrix via an SFTP application (Secure File Transfer Protocol)
such as WinSCP or Filezilla. Next, compile and run the program on matrix using a terminal
program with SSH (Secure SHell). Steps to do this follow below.

Host name is matrix.senecacollege.ca on port 22 for SFTP and SSH terminal.
Use your Seneca UserlID and password as for other Seneca systems.

N.B. ensure you input your UserID in lower case. Unix/Linux/*nix regards 'a' and 'A" as
different characters in UserIDs, directory/file names, and on the command line unlike
many other Operating Systems (OS) which are case independent in those instances.
Passwords are always case sensitive in any contemporary OS.

Transfer source via SFTP

Regardless of the SFTP client you use, it is CRITICAL that C source files are Transferred in TEXT
mode. Automatic mode transfer works only if *.c and *. cpp file extensions are included in
the FTP client’s list of text file masks. There are small but important differences in the way
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different operating systems encode plain text files such as your .c source code files; use TEXT
mode and FTP will take care of those differences. (End of Line & line termination) Transferring
files in Binary mode ignores all differences and will cause you grief.

Configure WinSCP
Starting WinSCP for the first time will show this. Close the Login dialog and make the following

changes to the WinSCP settings...
B WinscP » - o X

Local Mark Files Commands

Options| Remote Help

& B Queue ~ Transfer Settings Default

G Mew Session

Find Files | ™

CAUsers\Tim\Decuments\,
- Session

Name - Size Rights Owner
File protocol:

(uPs SFTP close Login. Select

libre Library Host name: Options / Preferences

from the menu

ckup . .
User name: or click the gear icon.

Office Templ... Fors |v Advanced hd

icrosoft Hardware
udible Content

Tools - Manage b Login

Show Login dialog on startup and when the last session is dosed
n = :

'
File folder

File folder

4 hidden

WinSCP Options / Preferences

2019-04-26 11 0of 19


https://developer-tech.com/news/2018/may/11/notepad-gets-nix-eol-support-sublime-adds-ligatures-and-more/
https://tech.slashdot.org/story/18/05/08/2149216/windows-notepad-finally-supports-unix-mac-os-line-endings

Visual Studio Community 2019 — introductory demonstration

e Transfer, Edit Default in 'Transfer settings presets'

Preferences [ pod

Environment Transfer settings presets
- Interface
- Window Preset description Auto
- Commander Default
- Explaorer
- Languages
Panels
- File colors
- Remote
- Local
Editors
‘.. Internal editor
Transfer
Drag & Drop
- Background
‘. Endurance
Metwork
Security

Integration : *

Eemowve Duplicate. .. Daown

Text Mo
Binary Mo
Mew and updated files only Mo
Exdude directories Mo

Transfer type: Binary

Commands

Storage Announce when transfer settings preset is autoselected
|Updates

QK Cancel Help

It is CRITICAL that you change the Transfer preset for Default to Automatic.
There are small but important differences in the way different operating systems encode
plain text files such as your .c source code files. Transferring files in Binary mode ignores
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those differences and will cause you grief.

Transfer settings

Transfer mode
() Text (plain text, himl, scripts, ...)
() Binary (archives, doc, ...)

Transfer following files in text mode:

Filename modification
(®) Mo change
O Upper case
() Lower case

() Lower case 8.3

|*- *himl; *.htm; = tet; *.php; *.php3; *. v|

Replace " *7'...

pload options
|:| Set permissions:
rw-r—— (+x)
|:| Ignore permission errors
[ ] Clear 'archive' attribute
[]Remove BOM and EQF marks
Encrypt new files

Common options
Preserve timestamp
[ ]induding directories
Calculate total size

e 02

Download options

[]Preserve read-only

Other
File mask:
| v Edit...
mask hints
[ Mew and updated files only [ ]Exdude hidden files

[ ] Exdude empty directories

e WinSCP can open a PuTTY terminal window automatically when you open an SFTP
session to transfer a source file. This will save you a step later. Change the following
settings in Preferences / Integration / Applications. (WinSCP Integration with PuTTY
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documentation)

Preferences

‘.- Background
‘. Endurance
Metwork
Security
Legging
Integration
Applications
Commands
Storage
Updates

Environment External applications
In.terface PUTTY [Terminal dient path:
- Window :
- Commander | BuProgramFiles 3 \PuTTY \putty, exe v |
- Explorer patterns
P Llanguages [~1Remember session password and pass it to PUTTY (S5H)
anels
- File colors Open Telnet sessions in PUTTY for FTP sessions
- Remote . ) .
- Local Automatically open new sessions in PUTTY %
Editors PUTTY registry key:
- Internal editor Software\SimonTatham\PuTTY
Transfer
i Drag & Drop

Cancel

Help

e Set up a New Session in the Site Manager for the Seneca server at

matrix.senecacollege.ca
Ensure your Username is input in lower case.

2019-04-26
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By Login = X

G MNew Site Session

] matrix.senecacollege.ca File protocal:
SFTP A
Host name: Port number:

matrix.senecacollege.ca Imatrix.senecacollege. ca i 22
User name: Password:
must be lower case | || |

Save |Y Cancel | Advanced... |V|
\—L}J o

Use the Advanced / Environment /
Directories
to set your Local directory to your Visual
Studio project repository location

Tools Manage Login Close Help

Show Login dialog on startup and when the last session is dosed

e Save the Session, then click the Login button. You will see the following the first time
ou contact matrix. Accept the host key.
Warning rd e

I_.rfi""-._“ Continue connecting to an unknown server and add its
“ host key to a cache?

The server's host key was not found in the cache. You have no guarantee that
the server is the computer you think it is.

The server's Ed25519 key details are:
Algorithm: ssh-ed23519 255
5HA-256:  P4aR/dDHFIwGvBdOzX+ 25dvGAsOrLrD+ GEVF2GVRLKw=
MD5: 23:blibbecTida:cl:bldfibofffe:elidbd1:68:bb

If you trust this host, press [:‘gs. To connect without adding host key to the
cache, press Mo. To abandor the connection press Cancel.

Copy key fingerprints to dipboard

Yes |"l" Mo Cancel Help
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Transfer source via WinSCP

e From this point onward, you can click and drag your .c source file from the left to the
right side. Consider first creating a directory on matrix to contain your .c files.

In the right-hand panel, click New, then Directory, and

|
X |x—_:| Properties B New -

| your UserdD

E'Eél Download -

fhomef{  vourUserlD

Mame

Enter a directory/folder name, e.g. wo1l (for "Week 1")

[ﬁ' Eile... Shift+F4
el [ Directory... F7
3 Link..  Alt+F6

T

Create folder

Mew folder name:

?

ot

w1 <—— |

Attributes

|:| Set permissions
R W X Set UID
R W X Set GID
R W X Sticky bit

0755
|:| Use same settings next time
concel || e

Double click your new directory/folder name to make it your current directory/folder

Find your helloWorld. c source file using the left panel, click on your source file and

drag/drop it to the right panel. This will transfer your source file from your local computer
to the directory named w@1 on the matrix server.
Make sure the files are transferred in Text mode, not binary. See above notes on this.
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Upload

=" Upload file helloWorld.c' to remote directory:
Ié |ﬂ10mefﬁmuﬁ1y.md¢ennafwﬂ 1/=* R

Transfer settings
Transfer type: Text

[ ] Tranzfer in background (add to transfer gueus)

Transfer settings... I"’| Ok Cancel Help
Custom....
- Set as Default
Presets
Default
Mew and updated files only
| Te N |
Binary "

Double click on the file in the right-hand panel to see the file's contents. Close that window.

Compile and run on matrix

Compile and run your program on matrix using a traditional telnet terminal and command line
interface.

Launch PuTTY if WinSCP has not already done it for you.

wx Visual Studio 2019 - matrix - WinSCP

o= Visual Studio 2019 - matrix - WinSCP

Local Mark Files | Commands |Session Options Remote Help

[ Compare Directories Shift+F2 Transfer = 5 H
5 Keep Remote Directoryup o Dote..  Ci1sU g 5, Local Mark Files Commands Session Options Remote He
3 Synchronize.. Ctrl+S .
& Synchronize Browsing Cirl+Alt+B = E % 3 SYnCthT'IIZE‘ E@ @ {g} QUEUE' A Trans
[, Find Files.. Alt+F7 s
Size 45
Que b =E i 7 . . TTY
SiL;iiu(eCustum Commands » My documen i g T E M Dpen session In Pu
B Open Terminal Shift+Ctrl+T @ Upload - x B {Ctr|+P}
[&# open in putTy L Ctrl+P
Clear Cach Open session in PuTTY C\Users\timot\Documents\Vi: Execute PuTTY SSH
- (Ctrl+P)
Quit -
Execute PTTY S5H Name ~ terminal and opens current
terrr_unal a_nd_upens current session Wlth I-t
session with it S

See the PUTTY documentation for details.
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Categony:
= 53.=,-ssinr1 Basic options for your PuTTY session
""" Logging Specify the destination you want to connect to
[=)- Terminal
.. Keyboard Host Mame (or IP address) Port
- Bell |matri:.senecacnllege.ca| i | |?_2 |
- Features Connection type:
=1 Window (JRaw () Telnet ) Flogn @ 55H () Seral
.Pnppea.rance Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection | |
- Colours .
Default Settings
=) Connection Seneca matrix =
- Data Save
- Proxy
- Telnet Delete
- Rlogin
[+-55H
- Senal Close window on exit:
() Mways () MNewver (@ Only on clean exit
About Help o Cpen Cancel

To customize PuTTY for the " WinSCP temporary session”, launch PuTTY, open that Session,
change settings in the Category tree (Window / Appearance / Font is a favourite to be
changed), and remember to return to Session and Save.

login as: yourUserID

HHFHFHHHHH AR R R R

# Welcome to Matrix
<snip>

# All activities on this system are governed by

# Seneca Information Technology Acceptable Use Policy

# For complete ITAU policy visit http://www.senecacollege.ca/policies/itau.html
HHHH R R
yourUserID@matrix.senecacollege.ca's password: yourPassword

Last login: Thu Sep 13 17:
[yourUserID@mtrx-node@2pd
[yourUserID@mtrx-node@2pd
helloWorld.c

[yourUserID@mtrx-node@2pd

[yourUserID@mtrx-node@2pd
Hello, World!

This is yourNameHere.
[yourUserID@mtrx-node@2pd

2019-04-26

42:46 2018 from 174.93.86.94
~]$ cd wel change to the directory containing your source file
wol]$ 1s List the current directory-is your source file there?

wo1]$ gcc helloWorld.c -o helloWorld compile your source file
with the gnu c compiler
wo1l]$ helloWorld run your program

wo1]$ logout sign off
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Seneca myApps

An application streaming service called MyApps is available. Some software, such as Visual
Studio, requires a connection through StudentVPN to access the licensing server. (VPN =
Virtual Private Network) All other software not needing the VPN is Open Source — do not
bother with myApps and just install locally. A "cloudpaging player” client app must be loaded
on your computer. There is significant communications overhead with this and should be used
on your own PC if Visual Studio or other apps cannot be installed locally.

Someday, when the COVID-19 pandemic ends and we return to computer labs on campus, you
will launch Visual Studio and WinSCP from myApps on a Seneca lab PC.

>

MS Visual Studio 2...

More Info

hover cursor and launch 2

MS Visual Studio 2...

Troubleshooting myApps: first be patient, the app...is...being...downloaded...from the cloud.
After running out of patience, try reloading the page. If your UserID will not validate or the
Visual Studio item itself needs validation, visit the ITS Service Desk in the Learning Commons:
there may be a problem with your user account's permissions.
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