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Introduction

The Raspberry Pi has been a great hit, selling over 5 million devices since
its introduction in 2012. People have used it in schools to teach children
about programming, and hobbyists have been building lots of interesting
projects with it.One of the grat things about the Pi ecosystem is that
everything is very inexpensiv&.he latest Raspberry Pi 2 has a 900 MHz
quadcore processor for only $35 wow! You can by all of your
componentsand have a fully functioning computtar less than $100

However, ane of the problemgalthough some people might say that's
an advantage!)s that it's a Linux computer and uses languages that are
not familiar tothe millions of experiencg.NET developers out there right
now. Sure; we could all learn Python &ratchor whatever the latest
smaf RSOAOS fFy3dza 3S AaX o6dzi sKeK

What if we could use theNETlanguagswe know and love andsemost

of our installed code base antthen deploy that on these littletiny
computers? There are millions of .NET programmenst there with
billions of lines of tested code in their project libraridselieve you can
use that code easily on the,Rind I'll show you how you can do it in just
a few short step#n this guide
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CHAPTER 1

"Unfortunately, no one can be told what the Matrix is. You have to see it for
yourself! Morpheus- The Matrixz 1999

Just like the Matrix, you need to see this for yourself, asdi gaid in the
intro, getting started is relatively inexpensivélerewhat | would
recommend that youstart with for your shopping list

Time to Buy Some Goodies

Raspberry Pi Rlodel B (1 Gig)
http://www.mcmelectronics.com/product/8316530 $ 35.00
32G micoSD CardYou could go smaller, but why? To save $5?)
http://www.amazon.com/gp/product/BOO3WGJYCY/$ 13.99
Mini Wireless Keyboar(it's really cool!)
http://www.amazon.com/gp/product/BOOKF9IVKC/ $ 13.99
USB WiFi AdaptéLess wires is better, right?)
http://www.amazon.com/gp/product/BOO3MTTJIOY/ $ 14.99

Plastic Case
http://www.amazon.com/gp/product/BOOOBBFP0O/ $ 9.49
Total $ 87.46

There are also a couple of things thatuywill need that you probably
already have laying around yooffice:
1 A USB power supply with a micro USB cable (an old phone
charger will probably work just fineyou need a 5V adaptgr
1 (Optional) You will need aspare monitor of some kind that
supports HDMI You don'teallyneed a dedicated monitag you
only reallyneed itduring the setup soyou can share with your
computer if needed If your monitor only has a DVI connection,
you can buy an HDMI to DVI adapter

HDMI¢ DVI Adapter Cable
http://www.amazon.com/gp/product/BO01TH7T2U/$  7.99

Once you have these components, you're all set to go.
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CHAPTER

2

Installing the Operating System

"Mama always said life was like a box of chocolates. You never know what

you're gonn

a get. Forrest Gump

Once you have that tie box of Raspberry in your hot little harkls A

do any until you install an operating systerthese little computers don't

even have a hard driveToget rolling,you will needaformatted microSD

Card You might think you could just format it Windows Explorer, but
you are better off using a utilityhat is designed toformat SD cards

optimally.

You can download a free formatter from:
https://www.sdcard.org/downloads/formatter 4/

Formatting the SD Card
Install and open the utility, insert and select your microSD card, and begin

formatting.
B SDFormatter V4.0 EX
Format wvour drive. All of the data
on the drive will be logt when vou —
farmat it. S’
=2

50, SDHGC and 500G Logos are trademarks of
50-3C, LLG.

Drive : | [t v Refrezh

Size 207 GBE  Volume Label : [RPI2_32G_1|

Farmat Option : Option

GUICK FORMAT, FORMAT SIZE ADJUSTMENT OFF
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Picking your Operating System

There are several operating versions available at
http://www.raspberrypi.org/downloads/ If you feel like you must be a
real geek, go ahead and install one of the many Unix variddgsaware
though that as of the time of this document, not all of them work on the
Raspberry Pi,&0 I'd stick with Raspbiaarfnow. If you just want to get
startedquickly, simply @wnload theNOOBsstall-A 1 Q& I £ NBI R&
to make this quick and easy. All you have to dmiapthe downloaded

file to your PCthen opy all ofthe fileson to your newly formatted SD
cardand you are ready tboot up your Pi

Initial Power Up

Connect all of your new hardwarput microSD cardvith the extracted
NOOBS filemto your Pi,andthen power it up You will see AlOOBS
installation menu choose Raspbian from #hmenu

NOOBS v1.4 - Built: Feb 18 2015

Data Partition
ds an empty 512MB ext4 format partition to the partition layout.

| Raspbian - Boot to Scratch E
il A version of Raspbian that boots straight into Scratch

| R

The installer defaults to the Great Britain local@because the Pi was
created there) so Yu may want to change the language and keyboard to
US instead of GB. Thaeissue | found withusingthe GB keyboarthat
made me change is that | could nofind a way to enter the\" character.
(Maybe there is a way, but | couldn't find it!)

Once youlick"Install' the Pi will go to work rebuilding your SD card with
the operating system.
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Welcome to your Raspberry Pi

®

We're currently setting up your SD
card but don't worry, you'll be able to
start programming very soon.

Raspblan: Creating filesystem (extd)
] 0%
14 MB of 2349 MB written (1.6 MB/sec)

After a few minutes,you'll be ready to reboot andomfigure your
Raspberry The first time itboots up youwill automaticallybe greeted
with the Config Tool.

Initial Configuration of Your Pi

Raspberry P1 Software Configuration Tool (raspi-config)

Expand File o Ensupes that all g
Change User Password Change password for the default u
Enable Boot to Desktop/Scratch Choose whether to boot into a des
Internationalisation Optiens Set up language and regional sett
Enable Camera Enable this P1 to work with the R
Add to Rastrack Add this P1 to the online Raspber
overclock Configure overclocking for your P
Advanced Options Configure advanced settings

About raspi-config Information about this configurat

3L
=
3
4
=
5]
7
g
S

<Select=> <Finish=

2 dz R2 Yy Qi mdstofdieselieBausaN®OBS takes care of most
of it, but you will want to change theghree options:

1 #2-ChangdJserpassword the defaultUserld is"pi" and password
s"raspberry. Since every noob knows thi§ybu want anykind of
security, youreally should change this (you can always do it later
just don't forget!)

1 #3 - Enable Boot to Desktop Slect "Desktop Login as pi at the
graphical desktop unless you always want thave to type a
command athe command lindo start the user interface

1 #4-1f you changed the language Engliston the install screen, you
will need to selectthe Internationalisation Optionsind install the
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"en-US.UTF8 UTF8" locale, and then change the ddfayltioardon
the follow up screen. It will then take a minuter two to generate
the proper locale files.

Tab down to Finish and press enter and your Pi will reboot.

TIP:If you mig9ption and end up at the commanihitead of the desktop
you camlwaystart the GUI with the comitsdadX.
TIP:If you want to get back to this screen later, just open a command prompt
and typé&sudo rasptonfig

LiQa !t AQSH
Congratulations You now have a working Raspberry Pi! Granted, it

R2Say Qi R2 VYdzOK &SGzx odzi AGQa | ail
screen:

pi's X desktop (raspberrypi:1) - TightVNC Viewer - oliEl

SEHED N S| oo Qe & &

‘\'cru S = | ’/ * | 0% 2314

Wastebasket

The first thing you will need to do is to get your network connection
running. If youconnectedan Ethernet cabléhard ling it should be
already up and working already. You can open a web browser and
browse to any website to verify this

5| Installing the Operating System March 19, 2015
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If you want to use WiFi, you will have to do a bitohfigurationto getit
up andrunning.

Open the Menu -> Preferences-> WiFi Confignenu item. On the
"wpa_guf window that pops up, do the following:

1 Select theManage Networks Tab

i Selecthe Enabla@ radio button

1 Click Scan button to open Scan Results popup window

1 <elect your networkand then enter in your wireless key in the

PSK textborn the popup screen

It should look something Iike this:

| Hle Network Help
Adapter ledr 0 l
Network HET

Current Status Manage Networks | WPS |

: Lol
SSID \ ] BSSID Ifrequency I signal I flag
/T 00:26:/2:6a:f... 2462 [ -209 dBm [WP
@ Enabled Edit I Remove I
¢ Disabled Add | Scan |
4 | 2

Before you leave this screen, you will want itmfyour IP Address (you'll
want that later) located on the Current Status talf.you want tofind it
use a command line, use tHé#config' tool (a cousin to thewindows
ipconfigcommand. | usually dd a"grep255.255"command to filter it
down to justthe line you are interested irffgrep is a Unix search utility)

Eille Edit Tabs Help

Once you have an IP addrespen yourweb browser and go tsome
websiteto test out your connection

If you want, you can change your Pi to use a Static ]R/vhdrﬂmmt
| make itasier down the linglon't usually bother with thif@agein't had an
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issue using DHOR my home network bec#usknost always keeps the
| address, and | can always look itnged to. |

Remote Desktop

I've found that the easiest way to work dhe Pi is to do it with your

normal desktop and use a remote desktop program to access to your Pi.
¢KS aidlyRFNR wSY23GS 5S&1dG2L) LINEINI
there is an easy (and free!) program available called TightVNC. You will
need to install theserver on your Pi, and then run a client on your
Windows Desktop.

To nstall TightYN®n your Pi, open a command line window and enter
the following commands:

sudo apyet install tightvncserver autocutsel
tightvncserver

Here is an explanation of wh#ie commands do:

sudo asks the system for elevated rights
apt-get is the Advanced Packaging Tool command
(kinda like NuGet)
install is the action for apget, which followed by the

packages that you want ajgfet to install
tightvncserver is the rame of the program you want to run

My favorite explanation of what the sudo command does is from Randall
Munroe's always excellent xkcd comic:

MAKE ME A SANDWICH.
WHAT? MAKE
IT YOURSELF.
SUDO MAKE ME /
A SANDWtCH

Y.

E% g

http://xkcd.com/149/
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When you issue the "tightvncserver" command, atite VNC Server
starts for the first time, you Wlibe prompted to supply a passwqrdnd
then each time you start your VNC client you will be asked for this
password. You can sayafely ignore and saio to the viewonly
password Note the messag&New 'X' desktop is raspberrypi:1".h&"1"

tells you that VNC is listening on port 5901 you runthis command
again, it would start anotheprogramand reply with "raspberrypi:2",
which wouldmean it wagunning on port 5902.

To install the TightVNC Giteon your Windows Desktop, download the
program from http://www.tightvnc.com/download.phpand load it on
your system. To connect to your Piter a Remote Host of your IP
addresslus the "5901" andclick Connect, thegou will be prompted to
enter your VNC passward

New TightVNC Connection = B

Connection

Remote Host: | 192, 168.1.27:5901] v| [ comect |

Enter a name or an IP address. To spedfy a port number, )
append it after two colons (for example, mype:: 59032). Options...

Reverse Connections

Listening mode allows people to attach your viewer to

their desktops. Viewer will wait for incoming connections. I

TightVMC Viewer
TightVMC is cross-platform remote control software.

Its source code is available to everyone, either freely
(GMU GPL license) or commerdially (with no GPL restrictions).

3

Version info... Licensing Configure...

You should now have a remote session open from your Pi on your desktop
SO you can use your normal mouse and keyboard and start the system
update patching process

Enable Copy/Paste TnightVNC

By default, me feature that is not enabled in TightVNC (tHahink is
sorely needed!) is the ability to copy and paste from your desktop into

8| Installing the Operating System March 19, 2015
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and out of your Pi. To enable that, you will have to install one small
feature. If you followed my instructions earlier hen you apt-get
installed tightvncserver, you added nether package named
"autocutsel". Toenableit, you will need to dit the pi\.vnd xstartup file
andaddone extraline of configuration. The ".vnc" directory a hidden
directory,which isindicated byhaving aperiod as the first character of
the directory name Note that this directory actually won't exist until you
run tightvncserver for the first timeOpen the File Manager, and turn on
hidden files undethe view menythenNavigate to the .vixstartup and
right click and open up with the text editor.

& e [ [
File Edit Wiew Bookmarks Go Tools Help
[ o J /home/pifvne | &
Directory Tree b ; 3
v @ri — i |
2 cache raspberrypil.lo raspberrypil.pi
b B3 .config g d
P B dbus |
b B fontconfig 1 :
=) Open
b B .gvfs 2o
b B local 4 :
b Mathematica 4 Open With| Simple text editor
[ meno | Compress...
P B3 pki raspt—erdr_ [
b thumbnails -
- 1= . & copy
i —— ® Move toTrash
B B vt e e e i -
"xstartup’ (242 bytes) shell script Copy Path(s) "otal: 28.2 GiB)
I  ——————————
Bename..
| €] Properties

Find the ling'xsetroot ¢solid grey line and then add a new lingfter it
that contairs the "autocutselcfork” command.

9| Installing the Operating System March 19, 2015
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1.3 S XSLETLOR DDD

Eile Edit ﬁeérch Opticns  Help
B! /bin/sh

xrdb $HOME/ . Xresources

xsetroot -solid grey

autocutsel -faork

#x-terminal-emulator -geometry 80x24+10
#x-window- manager &

# Fix to make GNOME work

export XKL _XMODMAP DISABLE=1
Jetc/X1ll/Xsesslon

5] 1T | E|
Save the file and you should be all s&topand restart TightVNCServer

and you should now be able to copy and pdsten your desktop to your
Pil2 @2dzNJ KSIFNIQa O2yidSyio

Initial Setup

When you pen up a command line windothe first thing | usually do is
to enlarge the small font in that window (EdRreferencesStyle) to 14
points. | do this because I've found thathen | have a remote terminal
window open on my Surface 3, that default 1dmidont is TINY!

As yau read through this manual, you Wisee a lot of commandnd files
that will set up your Pi. I've included thamthis documensothat you
can see what they do, but you probably don't want to type them all
manually To help you out, I've published all theripts out to a GitHub
repository:

‘hupsﬁgnhubconﬂ”uppesnﬂshan) |

Touse thesescript filesfirst fetch the first master file from the repository
enteringthis commandn the command line windown your Pi.
‘ wget https://raw.githubusercontent.corafibes/pisharp/mastegetScripts |

At this point you will have a file, but the operating system doesn't know
that it's a script, so you have to go tell it to give the file execute
permissions by running the "chmod" command.
chmod 75%etScripts

10| Installing the Operating System March 19, 2015
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Finally, rurthat command file using the "sh", which will in turn fetch the
other files and automatically mark them as executable.
shgetScripts

Here is an explanation of what the commands do:

wget programthat retrieves files from an http* source
chmod 755 marks dfile as executable
sh starts a command line interpreter to run some
commands
Auto-Start TightVNC

At this point, you havehe TightVNCServer installedhd running but if

you reboot, Al 62y Qi aidl NI  dzlighumgserier” @& 2 dz
commandagain Ifyou want it to start up automatically (and you do!),

do the following.

Create a new file in the init.d directory. This is protected directory, so

you have to use a sudo command to start your editor and get elevated
privileges. At this point most tutdrif & @At f ALISE t 2 dzi
O2YYlIYyR F2NJ &2dzop 2 Ke K . S0lFdzaS (K
with the ubiquitous and obtuse Nano editor. But we are .NET
programmers andve knowi KSNB + NB o0SGGSNI G22¢ &
them! Leafpadisthé £t G SNJ S32 2y GKS tA 2F b2
Enter the command:
sudo leafpad

Paste or type hie following text into the file, and save that file as

"letc/init.d/vncboot".

### BEGIN INIT INFO

# Provides: vncboot

# RequiredStart: $remote_fs $systago networking
# RequiredStop: $remote_fs $syskglo networking
# DefaultStart: 234 5

# DefaultStop: 01 6

# ShortDescriptionStart/Stop TightVNC aboot
### END INIT INFO

exportUSER=pi'
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cas€'$l' in

start)

echo"Starting VNC Server

su $USERc /usr/bin/v ncserver :igeometry 1280x800
stop)

echo"Stopping VNC Server

pkill Xtightvnc

*)
echo"Usage: /etc/init.dfightvncservestart|stop}"
exit 1

esac

exit 0

Tip: You can fetch the contents of the fileHudmn@ihensimply copy it to
the directory using these commands: (if you ran the getScripts command earlier
you already have it, so you can skip the first line)

wget https://raw.githubusercontent.com/lluppes/pisharp/mastemcboot
sudo cp /home/pi/1_wncboot /etc/init.d/vncboot

Then wu'll need to mark this as an executable script:
sudo chmod 755 /etc/init.d/vncboot

You can now start or stop the service manually by running this command.
Make sure you do this at least once so that you set up the reraotess
password:

sudo /etc/init.d/vncboot start

sudo /etc/init.d/vncboot stop

I'm ot sure why, but it seems to need a reboot here before you do the next
updatc o mmand or i t yod sheuklmebdot youoRi ko by s o
executing the commasddarebodt

However just having that file in the directorg 2 y Q4 Y I pt&t. A G |
To do that, you will have to enter the command:
sudo updatec.d vncboot defaults

Reboot youRaspberry Pi, and yahould be able t@onnect across the
network using theVNC Viewer andow you won't need an extra
keyboard, mouse, ah monitor for your Pi cluttering up your desktop
anymore!
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Applying System Patches and Updates
Like anynew operating system, there are always patches and updates
that you need to install whenoy first install an operating system.

Openacommand promp{LXTermingland run thesecommands:
sudo apget update

sudo apyet distupgrade

sudo apyet instdlhtop autoconf automake screen

sudo rpiupdate

sudo reboot

Tipl: If you ran getScriptalier, you already have this file. Bwot, y
can fetcthese commanfiem GitHub using this commandtfenter
wgetll on one line):
wget https://raw.githubusercontent.com/lluppes/pisharp/magterpdateos
chmod 752 update_os
Execute theommand file with this command:
sh2 update_os

Tip2: Ifthe scripgtops and asks you to confirm with a "Y/n", make sure you
enter allPPERase Yotherwise sometimes the $asiigtops.

Here is an gplanationof what the commands do

sudo asksthe system for elevated rights
apt-get isthe Advanced Packaging Tool command
update will downloadsoftware package lists

dist-upgrade updatesthe software package@his different than
just using “"upgrade" as it retrieves all the
dependenags also)

rpi-update will update the Raspberry firmware

install will install a new program

"htop autoconf autonake screeh¢ areuseful utilities

Once everything is updated, reboot with a "sudo reboot" command.
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CHAPTER 3

YourPersonall oolkit

Have you noticed that meetings go smoother without any knowledge or
expertise? Scott Adams Dilbert Cartoon

b2¢g GKIG &2dz KIS GKS ol asS aegadasSy d
some tools and utilities to make your life easier before we continue.

A Better Browser
L R2y Qi (y2¢ | 02dzi &2dzx odzi 6KSy L
prefertoda G NIIi 6AGK GKS / KNRYS ONRgAEASND
O2dz R 3ISG GKFG 2y (GKS t AXKhromidgmSt f =
(a cousin to Google Chromtbjat is available for the Pi. Simply run the
command:

sudo apyet install chromiwbrowser

Now a version of Chromiuis ready for you to use, just likes big
brother on the desktop!

Tip 1: If you ran 2_update_os earlier, this package was already installed for
you. If you run it again, thatisiOMll just say it's already installed.

File Transfer Utility

Another utility that you will need to have is a simple way of transferring
files, like an FTP client. The program thidte the besisWinSCP Go to
http://winscp.net/eng/download.php and download and install the
appropriate version of this awesome prograntire it up, and create a
profile for your Pi with your IP address and username/password:
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Host name:
[192.168.1.27

User name:

‘rj I I_nooooooo

| sve | concd || Aguenced.. |¥]

-~

b2g e2dQff KIFISS | FFYATAFNI RNIIkKRN
make it veryeasy for you go get files on an off of your Pi!

Local Mark Eiles Commands Session Options Remote Help
BB & (3 synchronize B P F @ {5 Queue - | Transer Settings Default =Y
& RospberyPi |G New Session |
o C: Windows rEMie-v- RAAS % Jopi CEM e D@D S WAndFles %
Uplozd P Edt 3 o Ly Propenties | B8 (& 1B § Downiozd g | [ Edt %€ o [ Properties | B8 (B I
homelpi. .

Neme = Size Type Changed || Name 7 Size Changed
i) Parent directory /872015 || 4 . 12/31/1969 &1%:56 PM
4l Graphics File folder 3/8/2015 || i Desktop 2/16/2015 803:57 AM
J: NoobsOSFiles File folder 3172015 || i pictures 3/8/2015 121423 PM
L. PiSiideShow File folder 3/8/2015 || L\ python_games 1273171969 &19:57 PM
T MagPi31.pdf 24025KB  Adobe AcrobatD..  3/8/2015 || i SiideShow 3/8/2015 12:48:07 PM
Pputty.ee S12KB  Application 3172015
B TightVNC Viewer.nk 3KB Shorteut 3472015
B WinSCP.ink 1KB  Shortcut 3172015
< > || <k >
Bof31,107KBin 0 of 16 0Bof0Bin0of6 20 hidden

@ sw3 9 7:01:30 4

==
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Personal Touches
If you want to customize the menu to have the programs you like at your
fingertips, ight Click on menu bandselect Panel Settings
1 You can mave menu to bottom of screetfiyou like.
1 Change théconson the menu bar by selecting tiiganel Applets
¢ Preferencedutton. You can@d Chrome and Text Editand
then remove Ephipany, Mathmatica, and Wolfrum¥ @& 2dz R2y
plan to use them.
- A i iic]ix]

Geometry Agpearance | Panel Applets | Advanced
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CHAPTER 4

Installing .NET Mono

"He is intelligent, but not experienced. His pattern indicates tdionensional
thinking." Spock in Star Trek: Wrath of Khan

Install Mono (the wrong way)
Installing Monoseems to bgalmost) as simple as running the following
command:

‘ sudo apget monecomplete |

If you do that,check the version numbdry execuingthis command
‘ mono--version |
| 26 SOSNX (GKAa @gAfft IS idefiditlydnot e NBA A 2
latest. If you use this, you will gepartiallyworking Mono that will work
for very simple programs and crash when you stlamething really
complex like try to put a textbox onszreen. If you do that, you will not
only be intelligent, you'll be experiencedOr(you can just take my word
for it, since | experienced it for yoBTWc¢ that never workedvith my
teenagers eitheg; they had to make those mistakes for themselyes!

Install Mono (the right way)

Installing the latest Mono isn't quite as intuitive as the previous way of

doing it. You need a few configurations firSthe following steps will

load the latest build of Mono on your Pi:

sudo apkey adv-keyserver keyserugbuntu.com-recvkeys
3FA7E0328081BFF6A14DA29AA6A19B38D3D831EF

echo"debhttp://download.moneproject.com/repo/debiawheezy main|
sudo tee /etc/apt/sources.list.d/mop@marin.list

sudo appet update

sudo apget upgrade

sudo apget install moncomplete

Fromhttp://www.mono-project.com/docs/gettingstarted/install/linux/
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first two commands.
wget https://raw.githubusercarit.com/lluppes/pisharp/master/3nsall mono

chmod 753 install_mono
sh3 install_mono

Tip:If you ran getScripgslier, you already have this file, and can skip

the

When you are done,heck the version numbewith this command and

you should see a 3.12* version

monodversion

March 19, 2015
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CHAPTER 5

Runninga CAVInFormdProgram

"Only a foolargues with badgers, grizzlies, or cooksUnknown

Running a Windows Forms application on a Pi (or Console App) is actually
very simple.
1 Create and compila Windows Forms App
1 UseWinSCRo copythe filesfrom your bin foldetto the Pi
o Create a directorgn the Pi to hold your files
o Copy the EXE and any referenced DLL's
0 You don't needthe . XML or .PDB filex the vshost.*
files
1 Switchoverto the Pi and double click to run the program
1 Voilag it should just work

I've tested this with a fairly simpl®rms program that had dialogs, file
IO, etc., and had no problems. That's about as far as I've explored so far.

More details comingn an upcoming versiof
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CHAPTER 6

InstallingASP.NET vNext

"It's no wonder that truth is stranger than fiction. Fiction has to make sefise.
Mark Twain

One of the awesome features of the new version of ASP.NET v5issthat
designed to run on many operating systems, including on a Mac and
Linux. Howeverhere are a couple of pieces that you need to install in
order to make your new ASP.NET vNext pages wprkmarily the KVM

and Libuv modules.

Update Your Certifates
In order to get thoseprogramsinstalled properly, you'll need some
updated certificate. Update the certificates on your Pi with these
commands. You'll be prompted multiple times to confirm the
certificates, and they will warn you that they certseainvalid (don't
believe it!) dist say "Y" to eaclertificate and you should have no
problems with this.

sudo certmgtssl-m https://go.microsoft.com

sudo certmgissl-m https://nugetgallery.blob.core.windows.net
sudo certmgissl-m https://nuget.org

sudo certmgissl-m https://www.myget.org/F/aspnetvnext/
mozroots--import--sync

Tip: You can do this automatically:
waget https://raw.githubusercarit.com/lluppes/pisharp/master/4dnstall_certs
chmod 755 4install_certs
sh 4 install_certs
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