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Why semantics matter? HOW to build them?

* What are semantic models?

+ Where to apply them? * Using an existing modeling language!?

* How to apply them? — UML, SysML, ... : semantics not
+ How to build them? sufficiently formal

e How to use them? . - MOdeIing Ianguages ha.ve no
O, “programming” capabilities
' (loops, functions, if-then, ...)

* Using a Domain Specific Language (DSL)!?
— Internal DSL called Ontoscript
— Based on coffeescript (~javascript)

— ldea “adopted” from the Giant Magellan Telescope project [ 1]

[1] J. M. Filgueira, “GMT software and controls overview”,
Proc. SPIE 8451, Amsterdam, July 2012, 845111
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y Models Model: http://mercator.iac.esfonto/models/external/beckhoff
. { 10del Sources: [coffee]
. 1ode 230~ beckhoff.ADD I0_MODULE TYPE(
. r0de, 231 id ¢ "EL10O88"
. rode 232 comment . "8-channel digital input terminal 24V DC, negative switching"
. P - adlels faytarnalbindar 233 manufacturer . beckhoff.company
- rodels/external/oinael 234 - terminals:
. o 1ode 235 1 -> symbol: "I1" , comment: "Input 1"
. tor.iac.es/onto/mode. 236 2 -= symbol: "I2" , comment: "Input 2"
. tor.iac.es/o hodel 237 3 -= symbol: "I3" , comment: "Input 3"
. ' - 238 4 -> symbol: "I4" , comment: "Input 4"
* o 1oasls/ 239 5 -= symbol: "IS" , comment: "Input 5"
- h tor. wodels/fexternal/phoenix 240 6 -= symbol: "I6" , comment: "Input 6"
« h to, r0del g 241 7 ¢ -=symbol: "I7" , comment: "Input 7"
.k P "ode tcs 242 8 . -= symbol: "I8" , comment: "Input 8"
- M:. o 243+ channels:
= h to, 10de, tes, 244 1 : -= terminals: [ $.terminals["1"] ]
e h to node tes, 245 2 -> terminals: [ $.terminals["2"] ]
.} to ©ode tcs 246 3 -> terminals: [ §.terminals["3"] |
. . L 247 4 -= terminals: [ $.terminals["4"] ]
. o 1oge Lcs; 248 5 -= terminals: [ §.terminals["5"] ]
. tor. rode, tes; 249 [ -> terminals: [ $.terminals["6"] ]
. to Tade, tcs 250 7 -= terminals: [ §.terminals["7"] ]
. . es/onto/mode ,.HS' 251 8 : -= terminals: [ $.terminals["s"] ]
e e M:. o 252~ soft_interface:
. to glelel] tcs, 253 inputl -> { type: t_bool , comment: 'Input 1' }
. to, r0de, tes, 254 input2 -={ type: t_bool ., comment: 'Input 2' }
. h tor ©odels/mics 255 input3 -= { type: t_bool , comment: 'Input 3' }
. N o L 256 inputd -> { type: t_bool , comment: 'Input 4' }
* o 10aels/mics, 257 inputs -= { type: t_bool ., comment: ‘'Input 5' }
e h tor. ode, tcs, 258 inputé -= { type: t_bool , comment: ‘Input &' }
. At to rode tes/softw 259 input7 -> { type: t_bool , comment: 'Input 7' }
.k . ©ode, ) 260 inputs -> { type: t_bool , comment: 'Input 8' }
- M:. 261 WcState . -={ type: t_bool ., comment: 'EtherCAT Working counter state' }
e n tor, 10ge! 262 InfoDataState : -= { type: t_uintl6, comment: 'EtherCAT state (INIT, PREOP, OP, ...)' }
. to r0de, 263 )| "ELlos8"
. tor 10de. )
. - 265 - beckhoff.ADD I0_MODULE TYPE(
* to roae 266 id : "EL2008"
. to .es/onto/mode 267
. to .es/onto/mo est/test
« b for.jac.es/onto/mo. {/test expression

it
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* Example: model of an /O module type
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Model: http://mercator.iac.esfonto/models/externdl/beckhoff

beckhoff,ADD I0_MODULE TYPE(
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comment
manufacturer
terminals:
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y Model: http://mercator.iac.es/onto/models/mtcs/cover/electronics
tor, odel Sources: [coffee]
to ode 115
to odels 116~ fover_elec,ADD I0 MODULE_INSTANCE(
to ode 117 type : beckhoff.EL1088
N R 118 comment : "Digital input terminal to read the status of the SSI encoders of all 8 cover panels”
lor./1ac.es/onto/maode, 119 satisfies : cover_sys.panelDesign.requirements.absFeedbackStatus
to ode 120~ terminals :
tor.iac.es/onto/mode 121 1: -= symbol: "TC:T1:SSISTS", comment: "Top 1 SSI status" , isConnectedTo: cover_elec.connectors.Tl.pins[13]
o ) ' odel 122 2: -= symbol: "TC:T2:SSISTS", comment: "Top 2 SSI status" , isConnectedTo: cover_elec.connectors.T2.pins([13]
- “: 123 3 -= symbol: "TC:T3:SSISTS", comment: "Top 3 SSI status" , isConnectedTo: cover_elec.connectors.T3.pins[13]
o, ode 124 4: -= symbol: "TC:T4:5SSISTS", comment: "Top 4 SSI status" , isConnectedTo: cover_elec.connectors.T4,pins[13]
e h tor.iac.es/onto/model 125 5: -= symbol: "TC:Bl:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.Bl.pins([13]
e h to ; ode rehkeytec 126 6: -= symbol: "TC:B2:SSISTS", comment: “Bottom SSI status", isConnectedTo: cover_elec.connectors.B2.pins[13]
. N ~ . 127 7: -= symbol: "TC:B3:5SISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.B3.pins[13]
* o oae /a 128 8: -> symbol: "TC:B4:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.B4.pins[13]
e h to ode 129 ) "slot3"
« h to ode 130
. h to odel =0 )
. - “: 132~ for [ slot, connectorl, connector2, panell, panel2 ] in [ ['slot4’, 'T1', 'T2', 'Top 1', 'Top 2'],
. g / ode, 1=E ['slot5', 'T3', 'T4', 'Top 3', 'Top 4'],
. tor.iac.es/onto/mode 134 ['slots', 'Bl', 'B2', 'Bottom 1', 'Bottom 2'],
. to ode 135 ['slot7', 'B3', 'B4', 'Bottom 3', 'Bottom 4']]
N B . » 136~ cover_elec,ADD I0_MODULE_INSTANCE(
. lor.iac.es/onto/moae, 137 comment : "SSI module for #{panell} and #{panel2} encoders"
. to, ode 138 type i beckhoff.ELSOO2
. to, ) ode 139~ terminals :
.k tor.iac.es /onto/model 140 1: -= symbol: :#{connectorl}: SSI+", comment: “"#{panell} SSI encoder Data +" , isConnectedTo: cover_elec
- e “: 141 2: -= symbol: #{connectorl}: SSIC+", comment: "#{panell} SSI encoder Clock +", isConnectedTo: cover_elec
e hn o ode 142 3: -= symbol: 1#{connector2}: SSID+", comment: "#{panel2} SSI encoder Data +" , isConnectedTo: cover_elec
e h tor, ode 143 4: -= symbol: 1#{connector2}: SSIC+", comment: "#{panel2} SSI encoder Clock +", isConnectedTo: cover_elec
.« h to ode. 144 5: -= symbol: 1#{connectorl}: SSID-", comment: "#{panell} SSI encoder Data -" , isConnectedTo: cover_elec
. . . 145 6: -= symbol: i#{connectorl}: SSIC-", comment: "#{panell} SSI encoder Clock -", isConnectedTo: cover_elec
*n o ode 146 7: -= symbol: 1#{connector2}: SSID-", comment: "#{panel2} SSI encoder Data -" , isConnectedTo: cover_elec
e h to odel 147 8: -= symbol: 1#{connector2}: SSIC-", comment: "#{panel2} SSI encoder Clock -", isConnectedTo: cover_elec
. to ode 148 ) slot
tor.iac.es fonto/modh 149
. tor Jac.es/onto/mode: 150
. to, ode 151
. tor.iac.es/onto/mo 152~ 4 e - I ) v
. o le] est/test
. catorjac.es/onto/mo {/test expression
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e hn o ode 142 3: -= symbol: 1#{connector2}: SSID+", comment: "#{panel2} SSI encoder Data +" , isConnectedTo: cover_elec
e h tor, ode 143 4: -= symbol: 1#{connector2}: SSIC+", comment: "#{panel2} SSI encoder Clock +", isConnectedTo: cover_elec
.« h to ode. 144 5: -= symbol: 1#{connectorl}: SSID-", comment: "#{panell} SSI encoder Data -" , isConnectedTo: cover_elec
. . . 145 6: -= symbol: i#{connectorl}: SSIC-", comment: "#{panell} SSI encoder Clock -", isConnectedTo: cover_elec
*n o ode 146 7: -= symbol: 1#{connector2}: SSID-", comment: "#{panel2} SSI encoder Data -" , isConnectedTo: cover_elec
e h to odel 147 8: -= symbol: 1#{connector2}: SSIC-", comment: "#{panel2} SSI encoder Clock -", isConnectedTo: cover_elec
. to ode 148 ) slot
tor.iac.es fonto/modh 149
. tor Jac.es/onto/mode: 150
. to, ode 151
. tor.iac.es/onto/mo 152~ 4 e - I ) v
. o le] est/test
. catorjac.es/onto/mo {/test expression




Why semantics matter? H oW to bu i I d them?

What are semantic models?

Where to apply them? * Example: model of an I/O module instance

How to apply them?

& OntoManager @ Me
How to build them? .

localhost
) OntoManager @ Mercator Telescope
How to use them?
Ontologies Dataset Froblems Browse Query Systems Mechanics Electronics Software
Conclusions _ .
y Models Model: http://mercator.iac.es/onto/models/mtcg/cover/electronics

* Sources:

* 115

. 116 fover_elec. ADD 10 MODULE INSTANCE(

. 117 type : beckhoff.EL10S8

g comment : "Digital input terminal to read the status of the SSI encoders of all 8 cover panels"

: satisfies : cover_sys.panelDesign.requirements.absFeedbackStatus

. terminals :

. 1: -= symbol: "TC:T1:SSISTS", comment: "Top 1 SSI status" , isConnectedTo: cover_elec.connectors.Tl.pins[13]

. 2: -= symbol: "TC:T2:SSISTS", comment: "Top 2 SSI status" , isConnectedTo: cover_elec.connectors.T2. pins[13]
3: -= symbol: "TC:T3:SSISTS", comment: "Top 3 SSI status" , i1sConnectedTo: cover_elec.connectors.T3.pins(l3]

N 4: -= symbol: "TC:T4:SSISTS", comment: "Top 4 SSI status" , isConnectedTo: cover_elec.connectors.T4. pins[13]

. S: -= symbol: "TC:BL:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.Bl.pins[13]

. 6: -= symbol: "TC:B2:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.B2. pins[13]
7: -» symbol: "TC:B3:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.B3.pins[13]

: 8: -= symbol: "TC:B4:SSISTS", comment: "Bottom SSI status", isConnectedTo: cover_elec.connectors.B4.pins[13]

. ) "slot3"

: for [ slot, connectorl, connector2, panell, panel2 ] in [ [ . . . . 1.

panell panelz
. beckhoff. ELS002
. 1 orl , comment , 1sConne
1 1 - i
. 1 2
. 1 2
. 1 1 f
1 1 I
: 1 2 , = panel2 ,
. 1 or2 . comment panel2 . 1sConne
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'a OntoManager @ Merc x W& |

<« C' & [ localhost:8080/elec?open=configuration;path=cover_elec:Cover
OntoManager @ Mercator Telescope
ﬁ.‘} Ontologies Dataset Problems Browse Query Systems Mechanics

5 Cover

L 10 modules
[+ terminals
[+ connectors
[+ M1

[+Im3

(+] Telemetry

[+ Timing
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'B OntoManager @ Merc x W& |

<«

©

[+ 1
[+ m3

Ontologies Dataset

=1 Cowver

| ¥iO modules

kf slotd

%] 510t

[+] slot2
[+] slot3
[+] slota
[+] slots
[+] sloté
[+] slot7
[+] slots
[+] slote
[+] stot10
[+] slot11
[+] stot12

[+ slot13

— [+ terminals

— |+ connectors

[+] Telemetry

[+] Timing

Electrical design

c?open=configuration;path=cover_elec:Cover::1%2F0%20modules o7

OntoManager @ Mercator Telescope

Problems Browse Query Systems Mechanics Electronics Software
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'ﬂ OntoManager @ Merc x % |

&« C' M [ localhost:8080/elec?open=configuration;path=cover_elec:Cover::terminals e

Where to apply them!?

How to apply them? OntoManager @ Mercator Telescope

How to build them? @ Ontologies Dataset Froblems Browse Query Systems Mechanics Electronics Software

How to use them? - [=] cover

— ‘ ¥O modules
Conclusions — [+ stoto
— [+] slot1
— [+] slot2
— [+] slot3
— [+] slota
— [+] slots
— [+] sloté
— [+] slot7
— [+] slots
— [+] slots
— [+]slot10
— [+l slot11

L [+] slot12

L [+] stot13

W terminals

E
[+ 2av
[+] Gl

— *+| connectors
[+
[+m3
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O

:‘:Cover

— ‘ ¥O modules
— [+ stoto
— [+] slot1
— [+] slot2
— [+] slot3
— [+] slota
— [+] slots
— [+] sloté
— [+] slot7
— [+] slots
— [+] slots
— [+]slot10
— [+l slot11
— [+] slot12
L [+] slot13
— ‘ terminals
— [+lpE

— [+

— [+ln

— [+2av
_ [+]ehp

: connectors
k| ECAT
[T1

[+ 12

Ontologies Dataset

Electrical design

L C' M [ localhost:8080/elec?open=configuration;path=cover_elec:Cover::.connectors e

OntoManager @ Mercator Telescope
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What are semantic models?

'B OntoManager @ Mer: x & ]
Where to apply them? 0 | P—— - — _
L LololieleCrsnaw=loiioaulzinstance fqname=covelr_eglec slo R —
PPYY <« C localhost lelec?show=IloModulelnstance;gname=cowver elec:slotd o
?
How to apply them? OntoManager @ Mercator Telescope
How to build them? ® Ontologies Dataset Problems Browse Query Systems Mechanics Electronics Software
How to use them? - [=] cover .
o I/O Module instance slot4
— =1 ¥O modules
Conclusions — [+ stoto
: 7 SSI module for Top 1 and Top 2 encoders
— [l slot1
— [+] siot2
— [+] slot3 Module type summary
— [+] slota
— 1D EL5002
— [+l sl
L [+ slorg Manufacturer | Beckhoff Automation
L [+] slotT Description Z-channel 551 encoder
— [+]slots Used in Cover (4)
— [*+] stote
— [+] slot10 [ i
— ::slotﬂ Run LEDA \ EE
—: :slot12 mm
L [+] slot13 — : i
— [=] terminais D+ DI { ; i
+ N B - B : 1 i:
- -+ al- i
- = [ ],
L [+ 2qu CL1+ B # —cu. &b
— Power contact — oi—e—i Clock
— [+ GHD +24V e i i
L [=] connectors ! = o
L [+ ecar 1 — | 2 il & i L
T Power contact 0V _, oY
LT —_— H 1
. 12 - i :
I [+ T2
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'B OntoManager @ Mer: x

€« C f
- [+] slot10
- [+] stot11

L [+] slot12

L [+] slot13
— ‘ terminals
— [+ PE

— [+l

— [+]n

— [+] 24v
L [+ Gnp

L [=] connectors
— [+]ecar
— [+l11

— T2
T3
T4
B1
B2

B3

T
(#] [#] [#] [#] [#] [#] [#]

B4
[+Im1
[+Im3
(+] Telemetry

(+] Timing

7 localhost:B8080/elec?show=IocModulelnstance

[’

e d1

;qname=cover_elec:slot4

Run LEMM . @E ; i
- H ;
| & H :
EE i :
E i ;
D+ DI- {7
.! .! : | Data
01+ D1- (J_) :
66 - z
W+ - i
a ;
CL1+ A8 —cu &
Power contact — " Clock
+24V W |
L
D2+ 6 6 — D2- Data
Power contact 0V _,
[T i
CL2+ P
(o
Clock
| I -3
Connections
Type (EL5002) Instance
Channel | Terminal | Symbol Description Symbol Description Connected to
1 1 D1+ Channel 1: Data + TCiT1:551D+ | Top 1 551 encoder Data + Connector T § pin &
z CLi+ Channel 1: Clock + | TC:T1:S58IC+ | Top 1 551 encoder Clock + | Connector T in 7
5 D1- Channel 1: Data - TC:T1:S5ID- | Top 1 51 encoder Data - Connector T1 :‘pin 14
& CL1- Channel 1: Clock - | TC:T1:S581C- | Top 1 551 encoder Clock - Connector T1 ; pin 15
2 3 D2+ Channel 2; Data + TCiT2:551D+ | Top 2 551 encoder Data + Connector T2 ; pin 6
4 CLZ2+ Channel 2: Clock + | TC:T2:S5IC+ | Top 2 551 encoder Clock + | Connector T2 ¢ pin 7
7 D2- Channel 2: Data - TCiTZ2:551D- Top 2 551 encoder Data - Connector T2 § pin 14
8 CLZ- Channel 2: Clock - | TC:TZ2:551C- Top 2 551 encoder Clock - Connector TZ § pin 15
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€« C

O

[=lcover

— [=] ¥o moduies
— [*] sloto

- [+l slot1

— Flslot2

slot3d

slotd

slots

sloth

slot7

slotd

slotd

slot10
slot11

slot12

T
I 2 3 3 Y 3 3

slot13
— ‘ terminals
— [+]pe

- [+l

— [+

— [+ 2av
L [+]GnD

— connectors
— [+lecat
- [+

— [+ 12

'a OntoManager @ Mer: x

[ localhost: 80

1Ce;C

~_elec:connectors. Tl

OntoManager @ Mercator Telescope

Ontologies Dataset Problems Browse Query Systems Mechanics Electronics
Connector instance T1
Connector type summary
1D D-sub 15 F
Gender female
Manufacturer | ITT Corporation
Description D-sub 15 female connector
Fits to D-sub 15 M
Used in Cover (8), M1 (1), M3 (2)
8 * e o 0 0 0 0 0 1
15 s & & & & 8 @ =]
DA-155 (Female Socket Front View)
Connections
Type (D-sub 15 F) Instance
Pin | Symbol | Description Symbol Description Connected to
1 1 Fin 1 TC:T1:GND HM Top 1 GND of holding magnet Cover ; terminal GND
z 2 Fin 2 TC:T1:GND MOT | Top 1 GND of motor Cover ; terminal GND
3 3 Fin 3 TC:T1:MMON Top 1 motor monitor
4 4 Fin 4 TC:T1:MDIR Top 1 motor direction I/0 module slotl ; terminal 1
5 5 Fin 5 TC:T1:GND ENC Top 1 GND of encoder Cover ; terminal GND

Software

!
&y




Why semantics matter? EleCtricaI deSign

What are semantic models?

Where to apply them? R i , _
RR &« C' A [} localhost:8080/elec?show=Connectorinstance;gname=cover_elec:connectors.Tl =
How to aPPI)’ them? — [+ slot5 Description D-sub 15 female connector
L [+]
- sloté Fits to D-sub 15 M
i — [+ slot7
How to build them? [ uUsed in Cover (8), M1 (1), M3 (2)
- [+ slots
How to use them? : — *slots
— [*|slot10 8 * o s o 0 o 00 1
Conclusions = [*stot11 15 ¢e0 e °
L [+] .
= slot12 DA-158 (Female Socket Front View)
— [ +|slot13
— [=] terminars Connections
- [*lpE
= Type (D-sub 15 F) Instance
] B
| Pin | Symbol | Description Symbol Description Connected to
L [+ 24y 1 1 Fin 1 TC:T1:GND HM Top 1 GND of holding magnet Cover ; terminal GND
L [+ gup 2 2 Fin 2 TC:T1:GND MOT | Top 1 GND of motor Cover : terminal GND
— ‘ connectors 3 3 Fin 3 TE:T1:MMON Top 1 motor monitor
— [+ EcaT 4 4 Fin 4 TC:T1:MDIR Top 1 motor direction I/0 module slotl ; terminal 1
B - 5 5 Fin & TC:T1:GMND ENC Top 1 GND of encoder Cover ; terminal GND
— [ +IT2 _ . .
o ] & Pin & TC:T1:S510+ Top 1 551 Data + 1/0 module slotd : terminal 1
- 1*+iT3
[F1a 7 7 Fin 7 TC:T1:S51C+ Top 1 551 Clock + 1/0 module slotd ; terminal 2
L [+g1 g B Pin & TC:T1:PE Top 1 Earth Cover : terminal PE
L [+]g2 9 g Pin 9 TC:T1: +24YW HM Top 1 +24V of holding magnet | I/0 module slotl? ; terminal 2
— 1+B3 10 10 Pin 10 TC:T1:+24YW MOT | Top 1 +24Y of motor I/0 module sloté ; terminal 2
— [+IBa 11 11 Pin 11 TC:T1:MSPEED Top 1 motor speed I/0 module slot2 @ terminal 1
fM" 1z 12 Pin 12 TC:T1:4+24Y ENC | Top 1 +24V of encoder Cover : terminal 24V
[*+Im3 _ . .
- 13 13 Pin 13 TC:T1:55ISTS Top 1 S5I status I/0 module slog3 @ terminal 1
[+ Telemetry - : :
. 14 14 Fin 14 TCiT1:5510D- Top 1 551 Data - I/0 module slo) terminal 5
[+ Timing \
15 15 Fin 15 TCiT1:551C- Top 1 551 Clock - I/0 module slotd @ terminal 6
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o

O

C 0

=1 Cowver

— ‘ ¥O modules

[+] stoto
I slot1
slot2
slot3
slot4
sloth
sloth
slot7
slotd
slotd
slot10
slot11
slot12

I 3 I I 3 3

| slot13

— =1 terminals

[+]pE
[+
[+In
[+]2qv
[+l Gnp

— = connectors

[+|ecaT
[+11
[+] 12

ec?show=|oModulelnstance;gname=cover_elec:slot3

OntoManager @ Mercator Telescope

[ localhost: 2080/

Ontologies Dataset Problems Browse Query Systems Mechanics

I/O Module instance slot3

Digital input terminal to read the status of the SSI encoders of all 8 cover panels

System properties

| Satisfies | cover_sys:panelDesign.requirements.absFeedbackStatus

Module type summary

1D EL10&8

Manufacturer | Beckhoff Automation

Description 8-channel digital input terminal 24V DC, negative switching

Used in Cover (1), M3 (1)

. DA .

Signal LED1 . - o Signal LED2

Signal LED3 . % : Signal LED4

Signal LED5 cm -+ Signal LEDG

Signal LEDV . w4 Signal LEDS
T e
==

Input 1 6 6 +— Input 2
mw
=

Input 3 +— Input 4

Power contact . 6 6

+24 e e

Electronics

Software

575
m
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PPY <« C' M | [J localhost:8080/elec?show=IloModulelnstance;gname=cover_elec:slot3
How to apply them? B :+:5'°‘3 System properties
— [+ slot4
Bt B aicEE T L [+] s1ot5 | Satisfies | cover_sys:panelDesign.requirements.absFeedbackStatus
— [+] stot6
How to use them? L [+] stotT Module type summary
— [+ siots
— 1D EL10ES
Conclusions — *Islot9 )
. = Manufacturer | Beckhoff Automation
- [+ slot10
L [+ slot11 Description 8-channel digital input terminal 24V DC, negative switching
L [+] slot12 Used in Cover (1), M3 (1)
L [+ slot13
[~ terminals . -
[ : we :
I+ PE Signal LED1 . * +— Signal LED2
— Signal LED3 = « Signal LED4
pials Signal LEDS cm -+ Signal LEDG
L Signal LEDY . : +— Signal LEDS
. Tz -
- - 5
L |+ . H .
—Elenp Input 1 B8 —input2 ; .l l-,i
— =] connectors T H i
— [+lecat ] h (el €
L [#] Input 3 . «Input 4 15 & =
i jT1 Power contact 6 6 o by £
L [+ — : :
e i B i :
— 1+IT3 M E ESE
L FTa Input 5 + Input 6 & & —
. Power contact 0V _, 66 =i U g =
— 1+IB1 ! i
— [+]pa2
L [+]g3 Input 7
L [+]pa
[+
[+ m3 Connections
[+ Telemetry | |

o
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= C #f [ localhost:B080/sys?s

fshow=requirement;gname=cover_sys:panelDesign.reguirements.absFeedbackStatus ity

OntoManager @ Mercator Telescope

Where to apply them!?

How to apply them?

How to build them? ® Ontologies Dataset Problems Browse Query ' Systems Mechanics Electronics Software
How to use them? [+] cover .
- Requirement absFeedbackStatus
] '}
Conclusions (+Im3
; T The status of the absolute feedback shall be known
[*I Telemetry
[+ Timing
Properties
Derives
Derived from « cover_sys:concept.requirements.monitorable
cover_sys:panelDesign.requirements.absFeedback
Satisfied by s« cover_sys:panelDesign.parts.encoder
» cover_elec:slot3
Declared by » cover_sys:;panelDesign
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-_ Design panelDesign
Conclusions [+Im3

b [ The design of the telescope cover panels
Tl Telemetry
[+ Timing

Requirements derivation matrix

panelDesign concept
o Wi
3
% 2
& 3
9 . [77]
£l g% v
o ) H H o i =
- = = = E £ = = o=
] T = - = = ] E -
v ) o v =] = c = -
T|.5| % w w | g | £ £ | E e | 2 | B | E
s | @ 2| % | % | | E| & |F | E| S| 2|2
a L 2 a a & =1 a o ] g = v
o v E T [ i [ o Irs o E n 2
L)
open ¢
closed ¢
moveActuator A "y
moveActuatorStatus & &
absFeedback E ¢
¢ ¢
The status of the absolute feedback shall be known y
aluminum v
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[+ Telemetry
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Requirement absFeedbackStatus

The status of the absolute feedback shall be known

Properties

Derives

Derived from

cover_sys:concept.requirements . monitorable

cover_sys:panelDesign.requirements.absFeedback

Satisfied by

s cover_sys:panelDesign.parts.encoder

« cover_elec:slot3

Declared by

s cover_sys:panelDesign

over sys:panelDesign.requirements.absFeedbackStatus
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B :+:5'°‘3 System properties
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L [+] slot5 | Satisfies | cover_sys:panelDesign.requirements.absFeedbackStatus
— [+] stot6
L [+] stotT Module type summary
- [+]sIots -
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I [+ =lotg
— Manufacturer | Beckhoff Automation
- [+ slot10
L [+ slot11 Description 8-channel digital input terminal 24V DC, negative switching
L [+] slot12 Used in Cover (1), M3 (1)
L [+ slot13
— [=] terminals . -
- [+ pe Signal LED1 W signal LED2
— Signal LED3 , =i Signal LED4
— [+l : ! .
Signal LEDS cm -+ Signal LEDG
L Signal LEDY . ...f..;:..-jl... +— Signal LEDS
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— [+l 2av =1
— *IGnp Input 1 '6 '6 +— Input 2
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I/O Module instance slot3

Digital input terminal to read the status of the SSI encoders of all 8 cover panels

System properties

| Satisfies | cover_sys:panelDesign.requirements.absFeedbackStatus

Module type summary

1D EL10ES
Manufacturer | Beckhoff Automatign
Description 8-channel digital ilkzerminal 24V DC, negative switching
Used in Cover (1), M3 (1) )
J )
Signal LED1 WS signal LED2
Signal LED3 . mm +— Signal LED4
Signal LED5 cm -+ Signal LEDG
Signal LED7 . w4 Signal LEDS
e "
=
Input 1 6 6 +— Input 2
mw
==
Input 3 +— Input 4
Power contact 6 6
+24 e e

Electronics

Software

575
m
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<« C A [ localhost:8080/org?show=Company;gname=beckhoff.company w =
bloyate pRiAtiE: OntoManager @ Mercator Telescope
How to build them? ® Ontologies Dataset Problems Browse Query Systems Mechanics Electronics Software

How to use them?

Company Beckhoff

Conclusions

Logo

BECKHOFF

Summary

Short name | Beckhoff

Long name Beckhoff Automation

Description | Froduces IFCs, PLCs, I/0, control panels, ...

Products
1D Description Used in
EK1101 EtherCaT Coupler with ID switch Caover (1), M1 (1), M3 (1), Telemetry (1), Timing (1)
EL10&8 g-channel digital input terminal 24V DC, negative switching Cover (1), M3 (1)
ELZ00& g-channel digital output terminal 24V DC Cover (1)
ELZ024 4-channel digital output terminals 24 V DC, 2 A M1 (1)
ELZ124 4-channel digital output terminals 5 WV DC M1 (2)
ELZ6ZZ Z-channel relay Cover (5], M1 (1)
EL3024 4-channel analog input terminals 4...20mA, differential inputs, 12 bit M1 (2}, Telemetry (1)
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design

C A [} localhost:B8080/org?show=Company;gname=beckhoff:company

1D Description Used in
EkK1101 EtherCAT Coupler with 1D switch Cover (1), M1 (1), M3 (1), Telemetry (1), Timing (1)
EL10&8 8-channel digital input terminal 24Y DC, negative switching Cover (1), M3 (1)
ELZO08 8-channel digital output terminal 24v DC Cover (1)
ELZ0Z4 4-channel digital output terminals 24 W DC, 2 A M1 (1)
ELZ124 4-channel digital output terminals 5 v DC M1 (2}
ELZE22 2-channel relay Cover (5), M1 (1)
EL3024 4-channel analog input terminals 4...20mA, differential inputs, 12 bit M1 (2), Telemetry (1)
EL3102Z Z-channel analog input terminals -10.,,+10 V, differential input, 16 bit M1 (1)
EL3164 4-channel analog input terminal 0...10 V, single-ended, 16 bit M1 (1)

EL3202-0010

2-channel input terminals PT100 (RTD) for 4-wire connection, high-precision

Telemetry (7)

EL3351 1-channel resistor bridae terminal (strain gauge) M1 (3]

EL3681 Digital multimeter Cover (1)

EL4008 g-channel analog output terminal 0...10V, 12 bit Cover (1)

EL4022 2-channel analog output terminal 4...20 mA, 12 bit M1 (1)

EL5001 1-channel S5I encoder M1 (1), M3 (1)
ELS00Z Z-channel 251 encoder Cover (4)

EL5101 1-channel incremental encoder M1 (1), M3 (1)
EL&OO1 RS-232 serial communication Timing (1)

ELEGEE 1IEEE 1588 external synchronisation interface Timing (1)

ELG7S51 CAMopen master/slave controller M3 (1)

EL9070 Zhield terminal Telemetry (2)

EL9186 Potential distribution terminal, 8 x 24V M1 (1), Telemetry (1)
EL9187 Potential distribution terminal, 8 x OV M1 (2), Telemetry (1)
EL9410 Fower supply terminals for E-bus (with diagnostics) M1 (1)

EL9505 Fower supply terminals & V M1 (1)

N ———————]
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'ﬂ OntoManager @ Merc x W | =
Where to apply them? B - - |
PPYY C # [} locahost:8080/elec?show=IloModulelnstance;gname=cover_elec:slot3 =
?
How to apply them? OntoManager @ Mercator Telescope
How to build them? ® Ontologies Dataset Froblems Browse Query Systems Mechanics Electronics Software
How to use them? - [=lcover .
o I/O Module instance slot3
— L= ¥O modules
Conclusions — [+ stoto
y [# stot1 Digital input terminal to read the status of the SSI encoders of all 8 cover panels
— L Sho
— [+ siot2
B :+:5'°‘3 System properties
- 1+ slot4
L [+] slot5 | Satisfies | cover_sys:panelDesign.requirements.absFeedbackStatus
— [+] stot6
L [+] stotT Module type summary
- [+]sIots -
o D EL10&S
I [+ =lotg
— Manufacturer | Beckhoff Automation
- [+ slot10
L [+ slot11 Description 8-channel digital input terminal 24V DC, negative switching
L [+] slot12 Used in Cover (1), M3 (1)
L [+ slot13
— [=] terminals . -
- [+ pe Signal LED1 W signal LED2
— i -1 | i
Signal LED3 , =i Signal LED4
— [+l : ! .
Signal LEDS cm -+ Signal LEDG
L Signal LEDY . ..E..-,El... +— Signal LEDS
— il "
— [+l 2av =1
— *IGnp Input 1 '6 '6 +— Input 2
— = | connectors FF
— [+EcaT ]
L [+] Input 3 « Input 4
= Power contact 66
I [+]T2 +24 o p—
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W¥here tolapp e <« C' M | [J localhost:8080/elec?show=IloModulelnstance;gname=cover_elec:slot3
= ID¥ BEGRHUFF H
How to apply them? 1 L. !
[+Im3 Connections
How to build them? [+ Telemetry
ETiming Type (EL1088) Instance
How to use them? = Channel | Terminal | Symbol | Description Symbol Description Connected to
1 1 I1 Input 1l TC:TL:SSISTS | Top 1 S51 encoder status Connector T1 ¢ pin 13
Coknclusions 2 2 12 Input 2 TC:T2:S5ISTS | Top 2 S51 encoder status Connector T2 ; pin 13
3 3 13 Input 3 TCiT3:551STS | Top 3 551 encoder status Connector T3 @ pin 13
4 4 14 Input 4 TCiT4:551S5TS | Top 4 551 encoder status Connector T4 : pin 13
5 5 15 Input 5 TC:B1:S5ISTS | Bottomn 551 encoder status | Connector BL : pin 13
3] 3] 16 Input &6 TC:B2:S5ISTS | Bottom SSI encoder status | Connector B2 : pin 13
7 7 17 Input 7 TCiB3:S5ISTS | Bottomn SSI encoder status | Connector B3 @ pin 13
8 8 Ie Input & TCiB4:SSISTS | Bottom SSI encoder status | Connector B4 : pin 13
Interface
Variable Type Description Linked variable
inputl BOOL | Inputl interface.parts .cover.parts top.parts .pk.encoderErrorSignal
inputz BOOL | Input 2 interface.parts .cover.parts top.parts .pkcuderErrm'Signal
input3 BOOL | Input3 interface .parts .cover.parts top .parts .p3 .e‘ncaderEerrSignal
inputd BOOL | Inputd interface.parts.cover.parts top.parts .pd .encoderErrorSignal
inputs BOOL | Inputs interface.parts .cover.parts .bottom .parts .pl .encoderErrorSignal
inputé BOOL | Inputé interface.parts .cover.parts .bottom .parts .p2 .encoderErrorsignal
input? BOOL | Input 7 interface.parts .cover.parts bottom .parts .p3 .encoderErrorSignal
inputs BOOL | Input & interface.parts .cover.parts .bottom .parts .p4 .encoderErrorSignal
WeState BOOL | EtherCAT Working counter state interface.parts .cover.parts io.parts .slot3 .wcState
InfoDataState | UINT EtherCAT state (INIT, PREQP, OF, ...) | interface.parts.cover.parts.io.parts . slot3.infoData
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’B OntoManager @ Merc x § | a |
Where to apply them? : . - ) i
PPYY &« C' A [} localhost:8080/soft?show=fb;gname=cover_soft:mtcs _cover.SM CowverPane W=
?
How to apply them? OntoManager @ Mercator Telescope
How to build them? © Ontologies Dataset Problems Browse Query Systems Mechanics Electronics Software
How to use them? [+ Te2_mc2 .
e FunctionBlock SM_ CoverPanel Jump to:
[+ mtes_common
Conclusions * mtes cover = Variables
y o - SM_CoverPanel -
.+.ITI'“.‘-S_ITI1 = r"'ll':‘_-th'_'dS
F mtes m3 | encoderErrorSignal actualStatus | « Implementation
[+] mites_telemetry initializationStatus = statuses = PLCopen XML serialization
&l o
) j"“cs—t'm'"u | operatorstatus = parts |
[+ mtes
| operatingStatus = processes |
| config =
| coverConfig =
startOpening () _(
startClosing () 4(
Variables
VYariable Mame Type Initial value | Address Description Qualif
VAR_INPUT encoderErrorSignal | BOOL HaI* Externally read error signal OFC.UA.DA=1, OPC
VAR_IN_OUT | initializationStatus InitializationStatus INITIALIZED or INITIALIZING ar ...
operatorstatus Operatorstatus TECH or OBSERVER or ...
operatingStatus Operatingstatus MAMUAL or AUTO or NONE
config CoverPanelConfig Configuration of the panel
coverConfig CoverConfig Configuration of the cover
VAR_OQUTPUT | actualStatus STRING Current status description QPC.UA.DA=1, OPC
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’BOntoManager@Mer x % =y
Where to apply them? . [T S S S =

€ C f [Jlocalhost:8080/soft?show=fb;gname=cover_soft:mtcs_cover.SM_CoverPanel | =
How to apply them? [+]Te2_mc2

FunctionBlock SM_CoverPanel

Jump to:
[+ mtes_common P

« Variables
« Methods

[*/mitcs_cover

: )
How to build them? SM_CoverPanel

[+ mtes_mi

How to use them? [+ mtes_m3 encoderErrorSignal actualStatus Implemertation

[+ mtes_telemetry _ | initializationStatus = statuses | = PLCopen XML serialization
Conclusions + mtcs_timing _ | operatorstatus & parts |
[+ mtes _
operatingstatus = processes |
| config =
| coverConfig >
startOpening () 4(
startClosing () _(
Variables
Variable Mame Type Initial value | Address Description Qualif
VAR_INPUT encoderErrorSignal | BOOL o I* Externally fgad error signal OPC.UA.DA=1, OPC
VAR_IN_QUT | initializationStatus InitializationStatus INITIF\LIZ* INITIALIZING ar ...
operatorStatus OperatorStatus TECH or OBSERUER ar ...
operatingStatus OperatingStatus MANUAL or AUTO or NONE
config CoverPanelConfig Configuration of the panel
coverConfig CoverConfig Configuration of the cover
VAR_OQUTPUT | actualStatus STRING Current status description OFC.UA.DA=1, OPC
statuses CoverPanelStatuses Statuses of the state machine
parts CoverPanelParts Parts of the state machine
processes CoverPanelProcesses Processes of the state machine
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’B OntoManager @ Merc x § | &
Where to1apply.dhery < C & [l localhost:8080/soft?sho o;gname=cover_soft:mtcs_cover.SM_CoverPanel w| =
How to aPPI)’ them? VAR_INPUT encoderErrorSignal | BOOL Sal* Externally read error signal OPC.UA.DA=1, OPC
VAR_IN_OUT | initializationStatus InitializationStatus IMITIALIZED or INITIALIZING or ...
How to build them?
operatorStatus OperatorStatus TECH or OBSERVER or ...
e e e operatingStatus OperatingStatus MANUAL or AUTO or NONE
config CoverPanelConfig Configuration of the panel
Conclusions coverConfig CoverConfig Configuration of the cover
' VAR_OUTPUT | actualStatus STRING Current status description OPFC.UA.DA=1, OPC
statuses CoverPanelStatuses Statuses of the state machine
parts CoverPanelParts Parts of the state machine
processes CoverPanelProcesses Processes of the state machine
Methods

« startOpening()

Comment Start opening the panel

Return type RequestResults

Interface Variable ‘ Name | Type | Initial value | Address | Description | Q ifiers
Implementation | startOpening := THIS™.processes,startOpening. request(]);

« startClosing()

Comment Start closing the panel

Return type RequestResults

Interface ¥Yariable ‘ Mame | Type | Initial value | Address | Description | Qualifiers
Implementation | startClosing := THIS".processes.startClosing. request(]);
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’B OntoManager @ Merc x W | =

Where to apply them!? [ . S - Ty
. N=Tat: ~ Py, e A [y S - TR T PR Py P —
<« C M [} localhost:8080/soft?sho o;hame=cover_soft:mtcs ¢ .SM_CoverPane | =
| Lmplementation | startUpening := IHLS".processes.startUpening. request(]; |
How to apply them?
How to build them? ]
« startClosing()
How to use them? Comment Start closing the panel
Return type RequestResults
Conclusions
J Interface VYariable ‘ Mame | Type | Initial value | Address | Description | Qualifiers
Implementation | startClosing := THIS™.processes.startClosing. request(];
Implementation
parts.axisi
1sEnabled := operatorStatus.tech AND (operatingStatus.manual AND initializationStatus.initialized),
standstillTolerance := config.standstillTolerance);
parts.motorRelay( isEnabled := parts.axis.isEnabled );
statuses.busyStatus( isBusy = parts.axis.statuses.busyStatus.busy OR parts.motorRelay.statuses.busyStatus.busy );
statuses.apertureStatus|
1s0pen := (ABS(config.openPosition - parts.axis. actPos.degrees.value)) = config.openTolerance,
isClosed := (ABS(config.closedPosition - parts.axis.actPos.degrees.value)) = config. closedTolerance):
statuses.healthStatus|
1sGood := parts.axis.statuses healthStatus,isGood AND [NOT(encoderErrorSignall),
hasWarning := parts.axis.statuses.healthStatus.hasWarning);
statuses.openingstatus|
is0pening = parts.axis.statuses.motionStatus.backward,
isClosing = parts.axis.statuses.motionStatus. forward):
processes.startOpening( isEnabled := operatorStatus.tech AND (operatingStatus.manual AMD initializastionStatus.initialized) )
processes.startClosing( isEnabled := operatorStatus.tech AND (operatingStatus.manual AND initializationStatus.initialized) )
PLCopen XML serialization
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PPYY &« C' A [} localhost:8080/soft?show=fb;gname=cover_soft:mtcs _cover.SM CowverPane W=
?
How to apply them? OntoManager @ Mercator Telescope
How to build them? © Ontologies Dataset Problems Browse Query Systems Mechanics Electronics Software
How to use them? [+ Te2_mc2 .
e FunctionBlock SM_ CoverPanel Jump to:
[+ mtes_common
Conclusions [+ mtes coyer = Variables
y o - SM_CoverPanel -
[+ mtes_m = Methods
Fmtes m | encoderErrorSignal actualStatus | « Implementation
[+] mites_telemetry initializationStatus = statuses = PLCopen XML serialization
&l o
) j"“cs—t'm'"u | operatorstatus parts |
[+ mtcs
| operatingStatus = processes |
| config =
| coverConfig =
startOpening () _(
startClosing () 4(
Variables
VYariable Mame Type Initial value | Address Description Qualif
VAR_INPUT encoderErrorSignal | BOOL HaI* Externally read error signal OFC.UA.DA=1, OPC
VAR_IN_OUT | initializationStatus InitializationStatus INITIALIZED or INITIALIZING ar ...
operatorstatus Operatorstatus TECH or OBSERVER or ...
operatingStatus Operatingstatus MAMUAL or AUTO or NONE
config CoverPanelConfig Configuration of the panel
coverConfig CoverConfig Configuration of the cover
VAR_OQUTPUT | actualStatus STRING Current status description QPC.UA.DA=1, OPC
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<

©

+

[+] [+ [#] [ [#] [+ [+

C f

[ localhost: 2080/

Ontologies Dataset

|Te2_mc2

: mitcs_common
:mtt:s_t: wer
-n1tt:s_
:n1tt:5_m3

: mics_telemetry
: mitcs_timing
.n1tt:s

Software design

soft?show=library;gname=cover_soft:mtcs_cowver

OntoManager @ Mercator Telescope

Problems Browse Query Systems Mechanics Electronics Software

Library mtcs_cover

PLCopen XML serialization

File

fhome/wimpe/work /onto/ontomanager/eny/OntoManager/ontomanager/generated,/mtes_cover.cml

Status

File has been read

Code generation

Mot running

Generate PLCopen XML Download PLCopen XML

PyUAF serialization

File

Ahome/wimpe/work/onto/ontomanager/env/OntoManager/ontomanager/generated/pyuaf/mtes_cover.py

Status

File has been read

Code generation

Mot running

Generate pyUAF code Download pyUAF code

File contents:

Show PLCopen ¥ML code || Show PyUAF code |

P
&
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[ localhost:8080/soft?show=library;gname=cover_soft:mtcs_cowver

’BOntoManager@Mer x %Y

<« C #

& Ontologies Dataset
[+|Te2_mc2

[+ mtes_common
[+ mtes_cquer

[+ mtes_

[+ mtes_m3

[+] mtcs_telemetry
[+ mtes_timing

[+ mtes

OntoManager @ Mercator Telescope

Problems Browse Query Systems Mechanics Electronics Software

Library mtcs_cover

PLCopen XML serialization

File

fhome/wimpe/work /onto/ontomanager/eny/OntoManager/ontomanager/generated,/mtes_cover.cml

Status

File has been read

Code generation

Mot running

Generate PLCopen XML Download PLCopen XML

PyUAF serialization

File

Ahome/wimpe/work/onto/ontomanager/env/OntoManager/ontomanager/generated/pyuaf/mtes_cover.py

Status

File has been read

Code generation

Mot running

File contents:

Generate pyUAF code Download pyUAF code

Show PLCopen XML code || Show PyUAF code

]
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=N =R >

oo MTCS - Microsoft Visual Studio
Where to apply them!? File Edit View Project Build Debug TwinCAT PLC Tools Scope  Window Help

Pl (S A | KRR 9 - -S| b [Release -| | TwinCAT RT (x86)
PRy i BB 2R @ |6 7 | [ MTCsPLC - 2 i |MTCs

v| | (% |verif}r0peraturpasswurd '| | o R .

Ay mg|=(Et=r=0 | w2

How to apply them?

= 0 2N CoverfpertureProcedure ¢
FUNCTION BLOCK CoverhpertureProcedure EXTENDS 5M Coverhpertur
WAR_INPUT

How to build them?

Solution Explorer

=]

How to use them?

Conclusions

A Solution "MTCS' (1 project)
4 gl MTCS
- |l SsYSTEM
. MOTION
P PLC
4 MTCS

» [ External Types
. |~ References
[ DUTs
3 GVLs
= MTCS
» [ Common
a | Cover
.| Generateq
4 |7 StateMac
> E Cowver
2 a Cowver
E Cowver
E Cowver
. a Cowver
» [ Visu
> [ Widgets
3w
3 M3
3 MTCS
[ Telemetry
[ Timing

Ready

Add

Import PLCopenxML...
Export PLCopensML...

Cut

Copy
Delete

Rename

Properties

END VAR
VAR OUTPUT
END VAR

VAR

[ %]

& s

s

Ctrl+X
Ctrl+C
Dl

Alt+Enter

&) 0 Errors
_}3 Error List =]

_update():

/A run the

CASE state
CoverhpertureProcedureStates.

_idle(}:
CoverhpertureProcedureStates
_aborted ()

CoverhpertureFrocedureStates.

_prepareFrocess():

roveripertureProcedureStates.

_enablingRelays():

roverApertureProcedureStates.

_enablingMotora();

foverhpertureProcedureStates.

_openingTopPanels () ;

foverhpertureProcedureStates.

_openingBothPanels () ;

foverhpertureProcedureStates.

arnskhldinoaMsmata (.

0 Warnings (i) 0 Messages

Output

IDLE:

.ABCORTED:

FREFARE FROCESS:
ENAZBLING RELLYS:
ENABLING MOTORS:

QPENING_TOP PANELS:

OPENING_BOTH PANELS:

ENAELING MAGNETS:
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o0 MTCS - Microsoft Visual Studio ==

Where to apply them!? File Edit View Project Build Debug TwinCAT PLC Tools Scope  Window Help
e A ANEE R AT ™ = | & 53 _'_5-.| 9 - - B~ __;H B |Release '| |Twir1CAT RT (x86) '| | [ |verify0peratu::rl3'asswnrd v| | o ; ;

7 LTI " i+ L] L

How to apply them! P s i BB 2R E el | [mTcspLc - 2 & [mTCS Ay mg|=lEz= 0| & & 2

How to build them?

Solution Explorer CoverfpertureProcedure <

1 FUNCTION BLOCK CoverhpertureProcedure EXTENDS 5M Coverhpertur
WAR_INPUT
END VAR

=]
A Solution "MTCS' (1 project)
4wl MTCS VAR OUTPUT

- |l SsYSTEM END VAR
e a
MOTIOM J g

P PLC
4 [Of mTCS

How to use them?

Conclusions

_update():

[ %]

» [ External Types
. |~ References :Zlih.SE State

[ DUTs CowverhpertureProcedureStates. IDLE:

[d GVLs & _idle{):

= MTCS CoverhpertureProcedureStates . ABORTED:

» [ Common _aborted ()

a | Cover CoverfipertureFrocedureitates. FREFARE FROCESS:

.| Generateq' = _prepareProcess();
Add » overfpertureProcedureStatea. ENAZBLING RELLYS:

/A run the

o G

4 |7 StateMag

» ] Cover Import PLCopenXML...
. a Coas Export PLC oy I} loverhpertureFrocedure3itates. ENABLING MOTORS:
5 | po opEn

E Cover _enablingMotors():
% Cover Cut Ctrl+X lowverApertureFrocedureitates. OPENING _TOF FANELS:
= CirleC _openingTopPanels () ;
- roverhpertureProcedureStates.OPENING BOTH PRNELS:
» [ Visu Delete Del . - T
Widaets _openingBothPanels () ;
- 9 Rename loverApertureFrocedureitates . ENABLING MAGNETS:

3 M1 - anakhlinaMsamata (4

g M3 Properties Alt+Enter

3 MTCS
[ Telemetry
"3 Timing

_enablingRelays():

: a Coverl 52 Copy

& 0 Errors 1 0 Warnings i) 0 Messages
2, 2,
"{;',' Error List [ = e

Ready
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: A | # 53 _'_'°.| 9 -0 - S-E | b |Release "'| | TwinCAT RT (x86) --| | % | verifyOperatorPassword --| | =37 -
How to apply them? i BB 2R E | |[mrcseic - & mTCs 4Dy mg|=iEt=r=0 & &

How to build them? Solution Explorer - I X Q CoverApertureProcedure

3 Solution ' @@ Import PLCopenXML File
a gl MTCS @ - :
4 ¢ ikke » Downloads

- svs] . |
. MO
4 PLC

a i Mame Date modified
Ha

How to use them?

Conclusions

Organize « Mew folder

&0 Microsoft Visual
4R . Projects & mtcsxml 11/09/2015 1:00 XML Document
# mtcs_commen.xml 11/09/2015 1:00 AML Document

-{ Favorites # mtcs_coverxml 11,/09/2015 1:00 XML Document
4 Downloads # mtes_ml.xml 11/09/2015 1:00 XML Document

. Projects # mtcs_m3.xml 11,/09/20151:01 XML Document
% mtcs_telemetry.xml 11/09/2015 1:01 AML Document

=l Libraries #5| mtes_timing.xml 11/09,/2015 1:01 HML Document

il Git

n‘@ Homegroup

File name: mtcs_coverxml [PLC openXML files (*xml) v]

[ Open[}]:]’ Cancel |

T ™I
3 M3
3 MTCS
[ Telemetry -J 0 Errors 1, 0 Warnings y 0 Messages
4 Timing e Error List [ S e

arnzahldinoadosmata ()«

Error List
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How to build them? Solution Explorer - I X Q CoverApertureProcedure

3 Solution ' @@ Import PLCopenXML File
a gl MTCS @ - :
4 ¢ ikke » Downloads

- svs] . |
. MO
4 PLC

a i Mame Date modified
Ha

How to use them?

Conclusions

Organize « Mew folder

e Microsoft Visual
4R . Projects rntes.xml 11/09/2015 1:00 XML Document
| Mtcs_commonaal 11,/09,/2015 100 XML Document

-{ Favorites mtcs_coverxml -~ 11,/09/2015 1:00 XML Document
4. Downloads Epeater ool sl 11/09/2015 1:00 XML Document

. Projects mtcs_m3.xml 11/09/2015 1.01 XML Document
mtcs_telemnetry.xml 11/09/2015 1:01 AML Document

= Libraries mtcs_timing.xml 11/09/2015 1:01 XML Document

il Git

n‘@ Homegroup

File name: mtcs_coverxml [PLC openXML files (*xml) v]

[ Open[}]:]’ Cancel |

T ™I
3 M3
3 MTCS
[ Telemetry -J 0 Errors 1, 0 Warnings y 0 Messages
4 Timing e Error List [ S e

arnzahldinoadosmata ()«

Error List
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File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

Where to apply them!?

e R ANEE L AT = | & 53 _'_!‘|| ) - - L —_:!>| b |Release '| |TwinCAT RT (xR6) v| | [ |verif}r0peraturpasswurd v| | Lyl Z (Y
How to apply them? P =i BB 2 S @6 |[[MrcspLc -| 2 i mTCs > mE[=(Etz=2 O ]

Solution Explorer

How to build them?
Import PLCopenXML

=
.4 Solution 'MTCS' (1 project) Contents | Additional information

“ “ﬂ MITCS Please select the items which should be imported.
» _ﬁj SYSTEM All items will be imported below the node which is currently selected in the navigator.

X MOTION You can change this selection while this dialog is open.

4 PLC Currently selected target object:  Generated
4 [Of MTCS
4 L—; MTCS Project
. [ External Types =D mtes_cover
. [+3] References =) Configs
L3 DUTs al; CoverConfig
. 3 GVls ¢ CoverPanelCorfig
a | MTCS al; CoverPanel SetConfig
» 4 Common ) Enums
a4 | Cover al; Cover&pertureProcedureSates
[ Generated ) Processes
4 [y StateMachin ) Args
’ IIIEJ Cover (Fh [ StateMachines
» Ej Coverfp 203 Parts
"":j CoverlO al; CoverlOParts

=] C p
H% Cu:uverpar OI; CoverPanelParts
] CoverPay

» [ Visu

> [ Widgets
[ [ Select = ] [ Deselect = ]
R

[ MTCS
[ Telemetry
[ Timing

How to use them?

Conclusions

Insertable items:

Import folder structure

&) 0 Errors 1 0 Warnings =~ Li) 0 Meszages
g g
(j.' Error List i = Output
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