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ProfiCloud — Professional Cloud Solutions

= Cloud service hosted by Phoenix Contact

= Provides a convenient means of creating dashboards to show
content generated from your PLCnext controller(s)

= Platform to conduct analytics on your data

= Trending, time series data
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ProfiCloud — Professional Cloud Solutions

This training assumes you have completed Part 1 of this
PLCnext training series. If so, you can follow this training
almost verbatim. If you have not completed Part 1, but
already have familiarity with PLCnext programming, you
may still use this training, although you will need to adapt
the examples to your existing program.

Thanks to Dave Hoysan — his Proficloud tutorial

Thanks to Liz Bertelson — Help with networking

Thanks to Loren Brown — Help with PLCnext Engineer
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Topics

Hardware and software used

Preparing your PLCnext controller to communicate with ProfiCloud
= Access the PLCnext controller’s web-based management to configure

= Adapt your laptop and network to reach the internet

PLCnext Engineer programming/configuration

= Creating code and variables in PLCnext Engineer to interact with Proficloud

ProfiCloud configuration
= Time Series Data (TSD)
= Adding your device

= Creating dashboards
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Hardware and software

Hardware:
= AXC F 2152 STARTERKIT Order # 1046568
= ...or build your own:

Controller - AXC F 2152 - 2404267
DI/DO Module — DI8 /1 DO8 /1 — 2701916
Al/AO Module — Al2 AO2 — 2702072

*I/O Exerciser - 5603026

= *To follow the programming example in this training, a means
of generating a 0-10vdc analog input signal and a 4-20mA
analog input signal is needed.

Software:

* PLCnext Engineer — for PLCnext controller programming
» ProfiCloud

As this is follow-on training to the PLCnext training course,
the same hardware and software are being used, with the
addition now of the ProfiCloud application.
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Connect the PLCnext controller to the internet, and simultaneously to your
computer — via Ethernet

the PLCnext
controller with
internet access

Modem — wired or /
cellular — to provide //.
-
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Connect the PLCnext controller to the internet, and simultaneously to your
computer — via Ethernet

To work with Proficloud, the PLCnext controller requires simultaneous connection to both the
programming PC and to the internet. This requires the use of an Ethernet switch. Fortunately a 2
port Ethernet switch is built into the AXC F 2152 (and other PLCnext models). Simply keep the
existing Ethernet cable connected between the PLCnext controller and your programming PC. Plug
a second Ethernet cable into the second Ethernet port on your PLCnext controller and plug the other
end into a modem/router that has access to the internet. This could be cellular router, such as the
one shown on the previous slide, or it could be for example, an Internet Service Provider’s Router at
your house, as shown on the following slide. In the case of this training session’s development, the
ISP’s modem in the author’s home office was used. This requires some reconfiguration of the IP
address of the PLCnext controller, and some additional tweaks to the Ethernet network, which will be
explained.
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Changing the PLCnext controller’s IP address to match the subnet of the

default gateway (upstream router) | |

Internet Service Provider’s Modem

In many cases you will not be able to
IP address: 192.168.0.1

change the IP address, subnet, or default Subnet mask: 255,255,255 0
gateway of the upstream router, so you (we'll see how to discover this info
must discover these, and adapt the over the next few slides)
PLCnext controller, and your laptop, to
communicate with and through the router,
to the internet.

We will use some Windows tools to T iy
discover the IP information of the y - .
upstream router and will adjust the IP
address of the PLCnext controller
accordingly.

iy
(o
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

= Click on the Windows icon at the bottom-left of Windows Settings
the screen [ |

= Click on the “Settings” menu item

=
1
]
]
- T
-

1, notif
“ . ” . ““ Fe
= When “Settings” opens, click on “Network &
”» —
I t t Netweork & Internet Personalization — App
n erne @ Wi-Fi, airplane mode, VPN @ Background, lock screen, calors - |__-‘im:t3|| defaults, optiona

Accoun ts () Time & Language @ Gaming

R Your accounts, email, sync A$ Speech, region, date Game bar, captures,
work, other people broadcasting, Game Mode

il FEase of Access EI Privacy & Update & 5 ty

o Narrator, magnifier, high Locaticn, camera R~ ndows Update

backup

p Search
Language, permissions, histo

e O Qe g9
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

(= Settings — m} X

M Home Statu S

= Click on the Windows icon at the bottom-left of
the screen

| | Network status

= Click on the “Settings” menu item L& e = ﬁ &

Private network

Network & Internet

13 H ” H 13 % Wi-Fi You're connected to the Internet
" When Settl ngS Opens, Cl ICk On NetWO rk & If you have a limited data plan, you can make this network a
I t t” %3 Ethernet metered connection or change other properties.
n e rn e Change connection properties
2 Dial-up

Show available networks

= Click on “Change adapter options” = Ve

ge Airplane mode

Change your network settings

@ Change adapter options
View

) Mobile hotspot v network adapters and change connection settings.

(S Data usage % Sharing options
For the networks you connect to, decide v k
Proxy
A Network troubleshooter
Diagnose and fix network problems.

View your network properties

" : PHCENIX
1 . CONTACT
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

J & Network Connec tions - m]
- R i g h t C I ic k n (11 L cal Area C n n ecti n L1} ™ ;E-l » Control Panel » All Control Panel lterns » MNetwork Connections > v O Search Network Connections »
Organize ~ 5=~ M @
- Bluetooth Network Connec| tion — Local Area Connec tion — Local Area Conned tion 3 — Pulse Secure
! L‘__! Mot connected L‘_{ ARRIS-4DD1 L-.{ Metwork cable unplugged L-.’ﬁ phoenixcontact.com
K 9 Bluetooth Device (Personal Area ... @~ Intel(R) Ethernet Connection 1219... 3§ @ NCP Secure Client Virtual NDIS6.2... W= Juniper Networks Virtual Adapter
‘: Wireless Network Connec tion - —
A® | PRIS-2DD1 [ Intel(R) Ethernet Connection 1219-LM |

m Intel(R) Dual Band Wireless-AC 82...

T IRARAA TIATTE mATATE FATFiAAe
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

& Metwork Connec tions - O X
. . (13 : ”
n R|ght-CI|Ck on “Local Area Connection T ST —C—c— 5] [ e ot
Organize = Disable this network device Diagnose this connection Rename this connection View status of this connection Change settings of this connection s v [N
H (13 H 7 f t h d — Bluetooth Network Connec| tion - Local Area Connection — Local Area Connec tion 3 — Pulse Secure
u I h e n CI I C k O n I rO pe rt I es ro m e ro p' ‘e*‘ Not connected ‘e" ARRIS-4DD1 L-J' Network cable unplugged le" phoenixcontact.com
® 9 Bluetooth Device (Personal Area .. W~ Intel(R) E| ) Disable [P Secure Client Virtual NDIS6.2... @~ Juniper Networks Virtual Adapter
d OW n I I St l'.' Wireless Network Connec tion Status
S  ARRIS-4DD1 .
fll ntel(R) Dual Band Wireless-AC 2. g
!; Bridge Connections
Create Shortcut
& Delete
%) Rename
) Properties
it it lected =
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

v 0 Search Network Connections pel

n Right-CIick on “Local Area Connection” » [ & » ContatPanel » All ool Panel s > ok Comnections .
- o0 |

Organize * Disable this network device Diagnose this connection Rename this connection View status of this connection Change settings of this connection = v

H 11 H ” — Bluetooth Network Connection Local Area Connection Proj C ion 3 — Pulse 5

- ] perties K hrea Connection ulze Secure

= Then click on “Properties” from the drop-down & oo Rt et
b4 e Bluetooth Device (Personal Areal  Networking  Authertication Sharing cure Client Virtual NDISE.2... @~ Juniper Networks Virtual Adapter

L, Wireless Network Connection Connect using:

I Ist dﬂ]] fnlerp'lg.ﬂ Band Wireless-AL & Intel(R) Ethemet Connection 1219-LM
: :
= Scroll down the list and double-click on =

“Internet Protocol Version 4 (TCP/IPv4)

P Npcap Packet Driver (NPCAP)
PP qoS Packet Scheduler
B Juniper Network Service

8 Intemet Protocol Version 4 (TCP/IPvd)

. Microsaft Network Adapter Muttiplexor Protocol v
>

MOREREEE

Install Uninsta Properties

Description

Transmission Control Protocal/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

Sitems  1item selected

2 @ 0 [LeoNTAa
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

| Internet Protocol Version 4 (TCP/IPvd) Properties >
= Right-Click on “Local Area Connection” Gencral [ Amemmate Confguratin

H 6 1 » _ 1 You can get IP settings assigned automatically it your network supports
- Then CI ICk on Propertles from the d rop down 1 this capability. Otherwise, you need to ask your network administrator

H for the appropriate IP settings.
list

(®) Obtain an IP address automatically

= Scroll down the list and double-click on 1 O use the folowing 1P acdress;
“Internet Protocol Version 4 (TCP/IPv4) . .. ]

= Click on “Obtain an IP address 5 : :

automatically.

[ () Obtain DMS server address automatically

u CIiCk “0k” and “Ok” again (®) Use the following DNS server addresses:

Preferred DMNS server: | . . . |

Alternate DMS server: | . . . |

This will force the Internet router to dynamically assign an IP _ . .
[ ] validate settings upon exit

address to your laptop and will give you insight into the internet LTl
router’s configuration settings, so you can then change the
PLCnext controller’s IP information to interact with it and access Cancel
the internet.
PHCENIX
o . mconrrAcr
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Changing the PLCnext controller’s IP address to match the subnet of the default gateway
(upstream router)

We will use another Windows tool to get insight on the NI Apps  Dowmems settngs  Phoos  Nore v
Ethernet network that the Router is part of. A oo
-, > - |
» Click on the magnifying glass next to the Windows . !
icon at the bottom-left, and type in “CMD” . cmbust > Command Promt
« This will find the “Command Prompt” program * CodeMeter Command prompt > S |
 Click on the “Command Prompt” shortcut to open it. porumen &4 = open ,

Settings (1)

This will pull open the Command Prompt program.

« Type in: “ipconfig” and hit the enter key. (don’t use
the quotation marks...just the contents between the
guotation marks).

& @ 0 [LeoNTAa
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Contral Panel Metwark and Internet Metwark Connections

Organize =

In my case,the internet
router has given the
laptop the IP address:
192.168.0.4

We now know that this is
the network that we need
to join.

We also know that we
need to select
192.168.0.1 as the default
gateway.

 Make note of your
:_:itEr_lqir__ﬂformation.

Local Area Connection

Subnet Mask .
Default Gateway .

: 255.255.255.255

Unknown adapter Local Area Connection 3:

Media State . e e e
Connection-specific DNS Suffix

: Media disconnected

Ethernet adapter Local Area Connection:

Connection-specific DNS Suffix
Link-local IPve Address .

IPv4 Address.

Subnet Mask .

Default Gateway .

T WOWwWay . com
: Te86::a8a7:4c44:184d:fdb2%4
: 192.168.68.4

: 255.255.255.08

: 192.168.8.1

Wireless LAN adapter Wireless Network Connection:

Connection-specific DNS Suffix
Link-local IPv6E Address .

IPv4 Address.

Subnet Mask .

Default Gateway .

D WOWWay . Ccom
: Te86::442e:78ac: 3135 :dafb%26
o 192.168.8. 24

: 255.255,255.8

: 192.168.6.1

Ethernet adapter Bluetooth MNetwork Connection:

Media State . e e e
Connection-specific DNS Suffix

P:\>

: Media disconnected




Changing the PLCnext controller’s IP address to match the subnet of the
default gateway (upstream router)

ey Il  fiEPLCnexi2152/PLC X [@PLCnexi2152 /PLCnext X [E]Main x  [EEProject x

= From PLCnext Engineer — open the e B —
M T T : PLCnext2152 : AXG F 2152 ettings
project you created in the last training. > Oricren v o o
= Double click on the controller immediately | zoeun ™ o R —
under “Project” in the PLANT area. > 1 ook £ 2 S 2 7m0
= Open the “Settings” sub-tab Recundancy Neme oftton: O
) DMS hostname: (D) axe-f-2152-1
= Click on Ethernet from the menu
= Configure as shown to the right, using the Vot sk
information specific to your case, as
discovered by following the previous slide.
Note: Match the network’s first three octets
exactly (e.g. 192.168.0)...For the 4t octet,
use any integer between 2 and 254 that is
not already in use on the network). e
PHCENIX
1o O [JeONTACH
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Changing the PLCnext controller’s IP address to match the subnet of the
default gateway (upstream router)

19

(Note we are now on the same network as
the internet router and using the internet
router as the default gateway address).

Now, Write and Start the project on the
PLCnext controller.

~ Project

w PLCnext2152 : AXC F 2157 i I

¥ [5) PLCnext (2)
FLC
¥ (U HMI Webserver
fhcoPcuA
Profinet (0)
» Axioline F (2)

RISl  HiEPLChexi2152/PLC % [{PLCnexi2152 /PLCnext X [@]Main x  [EEProject x

4% GConnect/ Disconnect

f Logon / Logoff

4 Wiite and Start Project

*“ Write and Start Project (with Sources

!g Write and Start Project Changes

j'“ Write and Start Project Change:

*  Delete

RECYCLE BIN

rofile

5 (with Sources:

Update task

Settings
? [Profinet]
assignment mode: () manual

ress: (D) 192 . 168 . 0 . 10

t mask: 255 0255 0255 . 0

ay: 182 168 . 0 . 1

of station: (0 axc-f-2152-1

iostname: (1) axc-f-2152-1

@ @0 [leoNTaa
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Testing to assure the PLCnext controller has internet access

We need a free 3™ party software package to test
whether the PLCnext controller can access the
internet through the modem.

= Download and install PUTTY:

= Open PUTTY

= Type in the PLCnext controller’s IP address and
set the Port to 22

= Click the “Open” button

20

ﬁ PuTTY Configuration

Categary:

= Terminal

- Keyboard

- Bell

- Features

=1 Windaw

- Appearance
- Behaviour
- Translation
- Selection

About Help

? X

Basic options for your PuTTY session

Specify the destination you want to connect to

Host Mame {or IP address) Part
192.168.0.10) |22 |
Connection type:

(JRaw () Telnet () Rlogin @ 55H () Seral

Load, save or delete a stored session

Sawved Sessions

Default Settings Load

Sawve

Delete

Close window on exit:
(i Mways () Never (@) Only on clean exit

@ 0 [LeoNTAa
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https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

Testing to assure the PLCnext controller has internet access

We will PING a known site on the internet - FROM

EF 192.168.0.10 - PuTTY - a ¥

THE PLCnext CONTROLLER to verify that it has a
good connection to the internet

= Type in the username for the PLCnext controller
(factory default is “admin”)

= Type in the password. (This is found on the face
of the PLCnext controller)

= Type “Ping 8.8.8.8" then hit the enter key
= (8.8.8.8 is the IP address for Google)

= You should see positive responses as shown to
the right. To stop the Pinging, hit Ctrl C

= |f that worked, close PuTTY. Ifitdidn’t, the

PLCnext controller does not have internet

connectivity, and this must be fixed. PHGENIX
21 . mconrrAcr
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Preparing the PLCnext controller to work with Proficloud

= Ever since we developed the HMI in the
PLCnext training, typing the PLCnext
controller’s IP address into a browser has pulled
up the HMI page.

~ your autorr
O ‘

= We need to reach the web-based management
page of the PLCnext controller to make some
configuration changes.

= Use 192.168.0.10/admin

= Log in if necessary

Once at this welcome screen, click on the “Easy
configuration” block to access the PLCnext controller’s
web-based management to make the configuration
changes. (Remember, admin = username and
password is from the front of the PLCnext controller).
2 OO ClconAa @ ¢

INSPIRING INNOVATIONS



Preparing the PLCnext controller to work with Proficloud

A Certificate error | https://192.168.1.10/wbm/Main.html#Home.html
F
Logout

i . NS
= Click on “Proficloud” under.... ..
the “Configuration,, menu .mwﬁ}lcxr . . - ‘ - . : - . ) . Project Name: PROJECT4 :\zlcoisn;/[‘igzgzogsﬁ

AXCF 2152
2404267

............

'1’9;.“1‘5’841‘4107/‘\;4;);/Pr0ﬁ:|;ud;;;;s‘. h‘t:n‘l L
93 . EDPHCENIX
CONTACT
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Preparing the PLCnext controller to work with Proficloud

= Click on “Proficloud” under
the “Configuration” menu

= Check the following boxes:

= Enable Proficloud
services

= Enable Time-Series
Data (TSD) Service

= Enable PLCnext Store
Service

= Click “Apply”

o

AXCF 2152
2404267

!

/

il
TR

Proficlou

PHCENIX
CONTACT

Configuration

State

Proficloud Service State

Proficloud Connection State

Settings

Enable Proficloud Service []

Enable Time-Series Data (T5D) Service

Enable PLCnext Store Service

rror | https://192.168.1.10/wbm/Main.html#Home.html
rror | https:;//192.168.1.10/wbm/Main.html#ProficloudStatus.htm

(Note: We are not yet connected)

24
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Preparing the PLCnext controller to work with Proficloud

The PLCnext controller’s Realtime clock must be set to the same time as the Proficloud server (which
IS in Germany. Format should be in 24-hour format time, such as HH:MM:SS (the seconds are not
critical. But try to match the hours and minutes). In my case, | needed to add six (6) hours to Eastern

(US) time.

. PLCnext Engineer - C:\Users\Public\Documents\PLCnext EngineeriProjects\PROJECT4a. pewex®

L Project

w PLCnext2152 : AXC F 2152 '

»

>

>

PLCnesxt (2)
PLC

HMI Webserver

OPC UA
Profinet (0)
Axioline F (2)

25

ZH:PLCnexi2152 /PLC X

I PLCnext2152 X [ Project X

PLCnext2152 { PLCnext x [WM[E|LE

EPHE"ACTIK

KA uw
v O Ky AR [s 4

Real time clock

Online Parameters

Mo_ O % ™ Programming (288)
~ Local (3)
Data Types
w Funcfions & Function Blocks (2)

Date: (T
Time: (@)

Time zone: (1)

2020-06-25

[ hessg

> InternalFunctions (2)
w Programs (1)
Main
Extended (72)
IEC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

[LCONTACT ¢
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Preparing the PLCnext controller to work with Proficloud

From inside PLCnext Engineer, select the tab and subtab shown below to access the real time clock
setting. Enter the time, being sure to match the hours and minutes to the current German time. Click
the icon shown with the red arrow to write the time to the PLCnext controller.

. PLCnext Engineer - C:\Users\Public\Documents\PLCnex EngineeriProjects\PROJECT4a. pewex®

Tab
0030
¥

EEEI Cnext2152 /PLC X ll PLCnexi2152 X =1 Project % PLCnext2152 { PLCnext X (O] Ma

: ) KA u T
k= and Events Port List Online Parameters w [0 Ku AR

i Ld Programming (288)
S = I
v |l PLCnext2152: AXC F 2152 I \ Online Parameters

» [7) PLGhext (2) o SU bTa.b w [ Local (3)
PLC Data Types

’ o ensener ety Real time clock b4 Funclions & Function Blocks (2)
OPC UA > InternalFunctions (2}
Profinet (0} LAN Date: (@ 2020-06-25

L Programs (1)

Time: @ [ hessg Main

Extended (72)

IEC 61131-3 (123)
PLCnext Confroller (34)
Safety IEC 61131-3 (56)

> Axioline F (2)

Time zone: (1)

& @ @0 [leoNTaa ¢
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Preparing the PLCnext controller to work with Proficloud

. - - . - . . Project Name: PROJECT4a HW: 02 FW: 2020.3.1

= Note the Proficloud Service
State now reads:

= The Proficloud is
reachable and available

27

© [esna

AXC F 2152
2404267

Pl
il
all

+ Information

—| Diagnostics

Profinet
Local Bus

Notifications

= Configuration

Proficloud

= Security

User Authentication
Certificate Authentication
Firewa

5D Card

= Administration

Firmware Update
License Management

PLCnext Apps

Configuration

PROFICLOUD

State

uuID
proficloud Service State
Proficloud Connection State

Device Registration State

Settings

Enable Proficloud Service
Enable Time-Series Data (TSD) Service
Enable PLCnext Store Service

MAC: A8:74:1D:02:C1:75

add7479a-235f-465f-a29d-aaad087e9551

The Proficloud is reachable and available.

Online

Registered

Apply

@ @0 [leoNTaa
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PHCENIX Project Name: PROJECT4a HW: 02 FW: 2020.3.1
CONTACT MAC: AB:74:1D:02:C1:75

e Configuration
2404267
PROFICLOUD
State
UUID add7479a-235f-465f-a25d-aaad057e5355%1
Proficloud Service State The Proficloud is reachable and available.
. Proficloud Connection State Online
+ Information
Device Registration State Registered
= Diagnostics
Settings

Profinet
Enable Proficloud Service

Local Bus Enable Time-Series Data (TSD) Service

Notifications Enable PLCnext Store Service

Configuration m

Proficloud

— | Security

User Authentication
Certificate Authentication
Firewall

SD Card

—  Admimstration

Firmware Update
License Management

PLCnext Apps



Programming in PLCnext Engineer

Preparing your program to communicate with Proficloud

= We will create some specific new variables in PLCnhext Engineer to
affect Proficloud communications

= We will create some code in PLCnext Engineer, making use of these
new variables to affect Proficloud communications

29 @ 0 [LeoNTAa

INSPIRING INNOVATIONS




Programming in PLCnext Engineer

Creating code to enable Proficloud communications

30

Select your program from the

Programming/Local/Programs tree under the
COMPONENTS area

Make sure you have selected the “Code” sub-tab
in the under “Main” in the top/middle section of the

screen

We have already created a program with plenty of —
interesting variables in Part 1 of this training.

Rather than create any unique variables, we will

nnnnn
cccccccc

simply adapt some existing variables for life in the
Proficloud.

To do this we will “move” some existing variables
using a “MOVE” function block.

mPHCENIX
CONTACT
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Programming in PLCnext Engineer

Creating code to enable Proficloud communications

= Choose a “MOVE” function block from the 1 | 2O

programming tree as seen to the far right. ; || [ Programming (287)

(¥

= Drag and drop three instances of the
“MOVE” block onto the Code work
surface.

{ W W Y Y g v g

Functions & Function Blocks (123)

Arithmetic (22)
Arrays (2)
Bistable (2)
Bit Shift (4)
Bitwise Boolzan (4)
Character Siring (9)
Comparizon (5}
Counter (3}
Data Type Conversion (46)
Edge Detection (2)
Mumerical and Arithmetic (11)
Selection (6)

LIMIT

MAX

MIK

MOVE

ML

SEL

oy

> PLCnext Components & Programs

g @ @0 [leoNTaa
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Programming in PLCnext Engineer

Creating code to enable Proficloud communications

= We will create three new variables,
based on three existing variables,

which essentially will allow those three ==t o] 1
original variables to be sent to the i
Proficloud :

~ Selection (6)

= Scaled Voltage Value Cloud

MOVE
MUX
st
Assigns one value to another

= Scaled_ Current_Value_ Cloud

2 PLCnext Components & Programs

3 £ Network (417)

= High Level Counter Cloud e

v [55 Objects (12)
Button
Check Box

= @ @0 [leoNTaa
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Programming in PLCnext Engineer

Creating code to enable Proficloud communications

= Double-click on the node on the left of the “MOVE”
function block

= Start typing in the name of one of the variables we
want to send to the Proficloud

il

4k O !ﬂ
ol

. @ 0 [LeoNTAa
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Programming in PLCnext Engineer

Creating code to enable Proficloud communications

= Double-click on the node on the left of the “MOVFE”
function block

= Start typing in the name of one of the variables we want
to send to the Proficloud

= Select the one you want, then repeat:

= Scaled Current Value

. SC al ed _VO I tag e_Va| ue E_ Scaled_Current_Value

E_ Scaled_Current_Value_Cloud
= ng h_LeveI_COU nter E_ Scaled_Voltage_Valus

E_ Scaled_Voltage_Value_Cloud

. @ 0 [LeoNTAa
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Programming in PLCnext Engineer

Creating code to enable Proficloud communications

= Double-click on the node on the left of the “MOVFE”
function block

= Start typing in the name of one of the variables we want
to send to the Proficloud

= Select the one you want, then repeat:
= Scaled Current_Value

= Scaled Voltage Value ‘ — \ | Scaled Cloud
—_ — caled Current_Value_ Clou

HK M

Secaled_Current_alue

= High_Level Counter

iy

]
= On theright side of the block, double-click and -
create new variables:
= Scaled_ Current_Value Cloud
= Scaled Voltage Value Cloud
= High_Level Counter_Cloud
e @ ) LIONTAS
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Programming in PLCnext Engineer

Parameterizing the variables to enable Proficloud communication

= Still on the “Main” tab, click on the “Variables” sub-  PEEEEEENN TN TEECEIECENN TEEETETES

tab . Variables Code Version Information  + —
. . . T EL I A =
= Flnd the three neW Varlables you have JUSt Created, Name Type Usage Comment Init | Retain | OPC | HMI | Proficlo... | 18] |
and finish parameterizing them as shown to the ms 0 | O O O
. Set_Voltage_Max BOOL Local FALSE O O O O
rl g ht- Voltage_0_10 WORD External

Al_Morm2 Al_Morm Local

= |t is critical that you check the “Proficloud” box for
each new variable, and designate its usage as

Current_4_20 WORD External
[ ” Scaled_Current_Value REAL External
O U T P O rt OUTPUT_1 BOOL External
“ ” “ ” . . QUTPUT_2 BOOL External
= The “Type” should match the “Type” of the original
. . High_Level_Counter INT External
Varl a.b I e (I . e . R EAL y I NT, etC .) High_Level_Reset BOOL External
CTUZ TL Local
. . . Scaled_Current_Valus_ A REAL#0.0 O O O
= Note: the “Enable Cloud” variable is not necessary. e v v com | v ovrres e 0 D10
Enable_GCloud BOOL OUT Port FALSE O O O
High_Level_Counter_Cloud INT OUT Port INT#D ] ] ]
Enter variable name here E E E O

. @ @0 [leoNTaa
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Working in Proficloud
Register and sign in

37

Finally! We begin working in
Proficloud...

Visit
Register for the site

Then sign in

| httpsy//www.proficloud.net/

(EENTAS

Sign in with your Account

[ Keep Me Logged In

FAQ | Register
Forgot your password?

PROFICLOUD 2.2.0 2 2020 PHOEMIX CONTACT Contact Site notice

@ @0 [leoNTaa
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http://www.proficloud.net/

Working in Proficloud
Time Series Data (TSD) Device Manager

1 ’ PHCENIX —
Proficloud’s home screen [ReoNTAC .

Home Home / PROFICLOUD Solutions

Solutions

ImpulseAnalytics
My Appliances

« Scroll to the bottom of this page

ImpulseAnalytics

mGuard Secure Remote Service

PLCnext Community

PLCnext Communit y

38 @ 0 [LeoNTAa
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Working in Proficloud
Time Series Data (TSD) Device Manager

& httpsy//www.proficloud.net/apy

Proficloud’s home screen

* Click on the “TSD Device Manager” icon in
the TSD Device Manager section at the
bottom of the screen

PLCnext Store

ProfiNet

PPPPPPPP

39
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Working in Proficloud
Time Series Data (TSD) Device Manager

& httpsy//tsd.proficloud.net/

The TSD Device Manager Page CONTAGE

« Click in “Appliances”
¢ Click on the “Add” icon

40

A drdre@drdre ~
TSD De Manag: Appliances
Appliances
Metric: Q
Show 5 ~  Entries First Previous n Next Last
to Analyti
o e ]
Add Archive
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Working in Proficloud
Time Series Data (TSD) Device Manager

& httpsy//tsd.proficloud.net/

The TSD Device Manager Page EB
« Enter the UUID* of the PLCnext controller that you
have programmed to communicate with Proficloud

« Enter a descriptive name for your PLCnext controller.
It could be “4t" street Pump Station”, or
“PLCnext2152”, etc.

+ Click “Add”

* This UUID can be found on the web-based management
configuration page of your PLCnext controller, under
“Proficloud”. See page 24 of this training.

Create Appliance

Account name

drdre

uuiD

ddd7479a-2351-465f-a29d-23ad097e9591

Appliance name

o P

41

@ 0 [LeoNTAa
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Working in Proficloud
Time Series Data (TSD) Device Manager

& | httpsy//tsd.proficloud.net/app/appliance/add7479a-235f-465f-a29d-aaad097e9591 b e

= Your PLCnext controller should be N
successfully added to Proficloud

TSD Device Manager Appliances PLCnext2152

= The variables you set up in your PLCnext o e
Engineer program should automatically be

pulled in and will be displayed as seen to
the right. o )
= Click the “Goto Analytics” button to start the o .

f b . |d . d h b d dreiferi Scaled_Voltage Value_Cloud Automatically generated description. Gm
p roce SS O u I I n g a aS O ar dreiferi. Scaled_Current_Value_Cloud Automatically generated description. G@
dreifert High_Level_Counter_Cloud Automatically generated description. G@

“ @ 0 [LeoNTAa
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Working in Proficloud

TSD Analytics — getting started building a dashboard

< O @ () | https://analytics.proficloud.net,

[ﬂ - B Home. =

dreifert
. Home Dashboard

Home

// Dashboards
Playlists

b § Pin Snapshots

New

Import

This is the initial dashboard setup screen you will encounter.

* Click on the down-arrow where it says “Home” ("Home” is the
name of this default dashboard. Clicking the down-arrow will allow
you to create a new dashboard, and to access a list of existing
dashboards, once they have been created).

httpsy//analytics.proficloud.net/

)3 D3 Gauge

z cture

@ Pie Chart

#; Singlestat Math

AA Wor Idmap Panel

43
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Working in Proficloud

TSD Analytics — Getting started building a dashboard

< = 0O m 4 httpsy//analytics.proficloud.net/Zorgld=1664 hd = 4 oe -

m N Q Find dashboards by name Ystarred | tags

| # Home w
+ New Dashboard
£ Import Dashboard
Find §§ dashboards on Grafana.com

= Click on the blue “+ New Dashboard” button.

“ OO LleonAa @ ¢
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Working in Proficloud

TSD Analytics — Getting started building a dashboard

c
5
=

P
v}_
=
5

= You will be brought Iﬂ.
to this dashboard A ) _ \
confi gur ation o S = = . e et s i 03 Gouge pechore  Wordmapranel  Plugni
screen. You can
click and drag any
of the elements you
see. You can then
click “+Add row” to
add a row and drop
other elements onto
the dashboard.

= Start with a Graph

il
]
i
[
I

®
i

s @ 0 [LeoNTAa
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Working in Proficloud

TSD Analytics — Getting started building a dashboard

< (] i & | https:y//analytics.proficloud.net/dashboard/new?argld=1656 ) e =

=
o

m - gg New dashboard - =) o4 { ZoomoOur » @ Lasté hours =

i
i
il
L
It
&
i

Alert List Dashbeard list Picturelt Singlestat Math D3 Gauge Pie Chart Worldmap Panel Plugin list

Drag and drop

= Click on New dashboard. Once the screen above is displayed, click and drag the Graph
element onto the shaded empty space. This will automatically create a chart. It will look
like it has been trending real data, but it is not yet linked to any data source.

= On the next screen we will see how we can link a data source (a variable from our PLCnext
program...which is called a metric in Proficloud)

. @ 0 [LeoNTAa
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<« ) {n & | https://analytics.proficloud.net/dashboard/new?panelld=18&fullscreen&edit&orgld= 1656&tab=metrics yie = ﬁ\, =
[ﬂ @2 Newdashboard - B & Back to dashboard € Zoom©Our » @ last6hours o*

Panel Title

0
07:40 07:50 08:00 08:10 08:20 02:30 08:40 08:50 0900 0910 0920 0930 O0%40 0950 10:00 1010 10:20 10:30 10:40 10:50 11:00 1110 11:20 11:30 11:40 11:50 12:00 12210 12:20 12:30 12:40 12:50 13:00 13110 13:20 13:30

serie!
G!’GPh General Metrics Axes Legend Display Time range x
= Data Source | » Query Inspector

dreifert

-- Grafana --
Test data: rand default

1l
6
(=3

-- Mixed --

Click on “Panel Title” at the top of the page. This will expose a menu. Choose “Edit” from the menu.

From the “Data Source” box (currently showing “Default”), click on your account (“dreifert” in this case).

47
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& ()] fnt £ | https://analytics.proficloud.net/dashboard/new?panelld=1&fullscreen&edit&orgld=1656&tab=metrics T ¥ ﬂ\, &
[ﬂ N %@ New dashboard - B # Back to dashboard € ZoomOur ¥ @ last6hours

Panel Title

0.5

No data points

0
-0.5
o 08:40 08:50 09:00 0910 0920 0930 0%40 0950 10:00 10:10 10:20 10:30 10:40 10:50 11:00 11:10 11:20 11:30 11:40 11:50 12:00 12:10 12:20 12:30 12:40 12:50 13:00 13:10 13:20 13:30 13:40 13:50 14:00 14:10 14:20 14:30
GfCFPh General Metrics Axes Legend Display Time range X
= Data Source dreifert « » Query Inspector
Metric dref * Peak filer [ — - o
T ifert.5caled_Current_Value_Cloud « . . .
) fere Scaled Voleage. Value.Clou In the “Metric” area, start typing the first several characters of your account name.
Group By ifert.High_Level_Counter_Clou H H H H A A
i T e st After a second or two a list of available metrics (variables) associated with your
T fersEnable_Cloud account will auto-populate. Select the metric you want to be trended in this chart.
Alias ifert.5caled_Voltage_Value_Cloud-1 7]
ifert.High_Level_Counter_Cloud-1

48
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&« — [ it & | https://analytics.proficloud.net/dashboard/new?panelld=1&fullscreen&edit&orgld=1656&tab=metrics ¥ = Z\. &
- 2% New dashboard - e Backto dashboard € ZeomOut » @Last6hours ¥

Flow Rate
1.0

0.5
No data points
-0.5

-1.0
08:40 08:50 0%:00 0910 0920 09:30 0940 0950 10:00 1010 10:20 10:30 10:40 10:50 11:00 1110 11:20 11:30 11:40  11:50 12:00 12210 12:20 12:30 12:40 12:50 13:00 1310 13:20 13:30 13:40 13:50 14:00 1410 14:20 1430

== dreifert.5caled_Current_Value_Cloud

Gfaph General Metrics Axes Legend Display Time range

=] Data Source dreifert = » Query Inspector

Peakfiter (] = @ o

A Metric dreifert.Scaled_Current_Value_Cloud
Tags +
. . The screen should look like this. Now click on the “General” tab, to the left of the
N . “Metrics” tab we are currently on. We will be able to rename the chart.
Alias default dreifert.Scaled_Current_V... [ 7]

~ B Add Query

INSPIRING INNOVATIONS
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&« = O {n £ | https://analytics.proficloud.net/dashboard/new?orgld=1656&from=158434120776581t0=1584427607765 T 3= ﬂ., =g
DR #% New dashboard - B & ¢ zoomOur % @ Mar 16, 2020 02:46:47 to Mar 17, 2020 02:46:47 &%

¥

Flow Rate

100 2020-03-17 00:52:30.672

dreifert. Scaled_Current_Value Cloud: 161

03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00

dreifert.5caled_Current_Value_Cloud

+ ADD ROW

Note — the title of the chart has changed at the top pf the page, and you can see
directly under the chart, the metric (variable) that is trended.
Click the x below the chart to leave
Configuration mode. PHGENIX
>0 O [LIconTacr ¢
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TSD Analytics
Configuring a dashboard

« ” . B a \EI AXC_F_2152_and_Proficlouc I [@ Frequently Asked Question: [E) PHOENIX CONTACT | Comp | [ Pruﬁdc?ud—mming .EI PLCnext Control
Add row” and drop in another

< - 0 @

B3 Axc F 2152 - Proficloud

[@ PROFICLOUD | Selutions _‘ [@ rproficloud - Working % i+ v - X
& | httpsy//analytics.proficloud net/dashboard/db/working?orgld=1656&from=15843202117368t0=1584424629212

. k| & L o8 -
Chart. FOIIOW the procedures to E - g Working - 2 = o € ZoomOut » (@ Mar 15,2020 23:26:51 to Mar 17, 2020 01:57:09 &% -
link another metric (like

Flow
450

Scaled Voltage Value Cloud -
and, label it with “Tank Level” T
= At the very bottom/right of the

150

chart area is a faint triangular

“handle”. Clickonitanddragto | | | |
re-size the chart.

When the cursor is placed at the T
top/right of the chart area, the ~ * AN o )
cursor turns from an arrowtoa - . "z
hand. This enables you to grab . - w -
and move that element to S o 0
another part of the dashboard

O [lcontaa
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TSD Analytics
Configuring a dashboard

52

Keep experimenting. You can
add dashboards, which can
reference the same metrics
(variables).

Note the inclusion of a high-alarm

threshold on the top chart (pink
shaded area).

Note it is possible to show values
as numbers, rather than gauges

Note — you can display time
series data in tables

In a huge waste of space, | am

using the screen’s entire width to

show a counter value.

O @ £ https://analytics.proficloud.net/dashboard/db/second-dboard?orgld=1656

e
[ﬂ - 2 second dboard -

25

15

05:00 05:05 05:10

dreifert.5caled Volage Value Cloud

e B #

Flow Rate

2020-03-13 05:18:21.121

Flow (GPM)

t Value Cloud- 388
‘ 78 gpm
05:25 05: 05:35
Tank Level (Feet)
4.9
05:25 05:30 05:35

High Level Alarm Counter

OO

2020-03-13 05:39:05

2020-03-13 05:39:04

2020-03-13 05:39:03

2020-03-13 05:39:02

2020-03-13 05:39:01

2020-03-13 05:39:00

2020-03-13 05:39:05

2020-03-13 05:39:04

2020-03-13 05:39:03

2020-03-13 05:39:02

2020-03-13 05:39:01

78.28

78.21

78.29

78.29

78.32

78.45

Panel

2 3 4 5 [

urrent_Value_Cloud

Title

7 8

W

= LoE

ZoomOur » (D Mar 13, 2020 04:59:43 to Mar 13, 2020 05:39:05 &

PHCENIX
CONTACT
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& O @ £ https://analytics.proficloud.net/profile yr¢ = [ =
[ﬂ T & User Profile
. dreifert

Profile

i

Sign out

%% Dashboards « Click on the Phoenix Contact logo at the top/left of
) the screen and click on your user, Select “Profile”
e pretrert from the drop-down list.
e dreifert * You can change the Ul (User Interface) theme from
Usememe  dreifert default to dark, as | will do.
* You can adjust time t(_) reflect local browser time,
UTC, or some other time.
Preferences » Click “Update” to save Changes
Ul Theme Dark -
Home Dashboard Working M
Timezone Local browser time
Password

Change Password

53
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TSD Analytics

Configuring a dashboard

= Then experiment with other
elements, like D3 gauges.
They are configured similarly.

= Trial and error is the best bet to
become familiar with
dashboarding.

54

&« = 0O @

£ | https://analytics.proficloud.net/dashboard/db/working ?panelld=2&fullscreen&editiorgld=16568from=1584131950517 8tto=15844 7755051 7 &tab=thresholding

P - B2 working - ( Back to dashboard €

D3 Gauge

Thresholding

Show Threshold Celor on Background 1 Show T

Show on Gauge

300

General Metrics fo] _ _ >sholding Value Mappings Time range
Lolors Lustom -

000000 OS

#bf1b00

Threshold Colors @

@ @0 [leoNTaa
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24

400
350
300
250
200
150
100

50

o]

Working

14:49:30

14:50:00 14:50:30

== dreifert.5caled_Current_Value_Cloud Current: 360

25

20

15

10

0

NN

14:49:30

14:50:00 14:50:30

== dreiferi Scaled_Voltage Value_Cloud Min: 0 Max: 22 Current: 22

14:51:00

nm

14:51:00

Flow

14:51:30 14:52:00 14:52:30

Tank Level

fhathu

14:51:30 14:52:00 14:52:30

14:53:00

i

14:53:00

HI

14:53:30

\\

14:53:30

14:54:00

||.

14:54:00

Last 5 minutes Refresh every 1s

Flow

Tank Level (Feet)

40

50

S

60 '/
70 '

-
80

20

A 7 o fEm )

254 PM
3/18/2020

]



TSD Analytics
Dashboarding — changing the time range, update rates

“« O i & | https:/fanalytics.proficloud.net/dashboard/db/working?orgld=1656&from =1584797102956&t0=1584909500496 e ¥= ﬂb g

At the top/right of any dashboard SIS
IS an indication of the time range.

Time range
= Click on the time range to open
the interface seen in this e
graphic. L N

Last 5 years This year so far Last 24 hours

= Choose “Quick range” or enter
your own custom range.

= Also click in the “Refreshing
every” box, and select a refresh
rate

= Click enter

3/22 3122 3/22 3/22 3122
08:00 10:00 12:00 14:00 16:00

11:29 AM
[+ 1
£ A Sm o B

56
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<« O 6

Flow

Flow Rate

05:05

= dreifert Sealed_Current Value_Cloud N

)5:00 05:05 05:10

dreifert Scaled Voltage_Value_Cloud

05:15 05:20

Max: 402 Currene: 78

Panel Title

05415 05:20

Tank Level

Flow (GPM)

78 gpm

05:25 05:30 05:35

Tank Level (Feet)

4.9

High Level Alarm Counter

<

2020-03-13 05:37:30

20200313 05:37:29

2020-03-13 05:3

20200313 05:37:53

20200313 05:37:52

2020-03-13 0

ZoomOut ¥

Panel Title

Scaled_Current_Value_Cloud

dreifert.Scaled_Current Value

78.36

124.15
152.31
180.48

@ Mar 13, 2020 04:5%:43 to Mar 13, 2020 05:3%:05 &

Examples of Graphical User
Interfaces, all displaying the same

Information from the PLCnhext

controller

ProfiCloud dashboards

'U
c
=

§e)
7

PLCnext’s internal HMI

_ Flow Pump Pump Pump Pump Level
High 1 2 4 3 High
[ ) \( )
1 AN N\ /

N
- HE
Sl

w

g
5
g

g
E

Turn Off

S

4.9

Feet

High Level Counter 13

Reset Counter

78.3

GPM




Proficloud — other training resources

The PLCnext Community is a great place to check for help and training on any PLChnext topic, including

P rOfICIOUd B g | &) INSIGHT ‘[ﬂ PROFICLOUD | Solutions | [ Pproficloud - Working | &) News on PLCnext Techn X I + v - (al X

&~ > 0 @ {1 | https://www.plcnext-community.net/en/ * = 7

pcexcsore €) (D in|

» Navigate as shown

PHCENIX & =
KNOWLEDGE BASE v ‘ LOG OUT
mCONTACI' NEWS BUSINESS LOUNGE MAKERS BLOG KNOWLEDGE BASE v FORUM

Features and Roadmap

« Also go to FAQ section Industry trends and Stories from U, What's new?
1] i i PLCnext Technology Info Center
- Look for “How do | create G °

PLCnext Store Info Center

daSh boards On P rOfI CIOUd by Tutorials PLCnext Technology 2019.x
D ave H Oysan — Manuals PLCnext Control and Extensions

E-Learning PLCnext Engineer
[ J
I I I FAQ PC Worx Target Video Tutorials for Proficloud
\ Proficloud

PLCnext Technology 1.x

Find out what's new, where you can meet us next and

Get inspired or write about your own user story with
- what we have been up to first.

Read about real applications or find out more about PLCnext Technology.
new trends in the industry.

-

https://www.plcnext-c

MAKERS BLOG PLCNEXT NEWS

1139 AM
£ AD@BY 0 B

s @ @0 [leoNTaa
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https://www.plcnext-community.net/en/hn-knowledge-base/hn-faq.html?view=faq&tmpl=component&window=1&faqid=152

Our experience leads to your success

Your partner in digitization

T N

Experience in Process expertise Products for
machine building in production intelligent automation

59 OO Leonaa @ €
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Let's shape the future together!

y% 4 / L/ W Digitalization 3 ‘

> V/ Energy Efficiency |\ . Ll

-
Energy Supply l ‘,
“

_M Industr‘e 4.

( s cee
/ ,v/ \‘ o\ B N b . ¢
/‘""‘ / 7 \\‘\\ '\\.“‘\ / fi/ = ‘\‘n.\- \ T 'J
v T 21 — Transportation Infrastructure

E-Mobility
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