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Al A|ZH A|[AE(Real-time operating system)
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Al AlZH A|AE(Real-time operating system)
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Al AIZH A|AE(Real-time operating system)
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Al A|ZH A|[AE(Real-time operating system)
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Tools | Window  Help
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Source file (.pil) CPU type AR version
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| !7 R Target directory: Fi\
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a2 i . -
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via node number ~ |1
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DATAZ 10 | |Format partition o~
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[ Copy directory ba USER partition

Cancel

38| 13: Runtime Utility Center %] dialog
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Al AlZH A|AE(Real-time operating system)

MAIEE D &SEC REE
ANAES BOOT 2E2 HAGI=X
2ctol AZ 2 0|25t BOOT 2= 0l A Automation

LS BN ANAHES MHES AZE £ AUCH Of 24
~

) Diagnostics and service W sercive tool W Runtime Utility Center W Creating a list
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EEX_—I!EO.”/\_I OI _)‘\_EET_”O.I H_I@% quoqﬁrﬂ E_‘gl 5E|- _J'\_ %E}_ Motion Control V2271 Used:
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run“me Vers|ons>§ ED:I tﬂjoil %}' _/'\_ %lE}. transferning the Autornation Runtime fo the targst.
o) [omes ] [ v

a8 14: HEIY HH w4
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Automation Runtime H&E 0| HE & OlF0le Z2HMEE 2|Y
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< &0l 0F 8.
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Al A|ZH A|[AE(Real-time operating system)

Y OIY! H&ES AISE [, MZ2 Automation Runtime H&E 0| A& E [ UseROM O]
-

AHIE Dl 20 sysconf 2E 0] SystemROM ER HIZ22(CIZE)0NAM AIZ2E £ JUE=
otet. UserROM O] &HIEl £0l= O Ol& DI H&E & 4 QL AZENH =2
st EFA Rl ATZEY N 2AH(software configuration)Hl M 83 & £ UC

= AN

p—

>

EFZUAIAEH 2 MES HESEM, HE

(i

Of

SO0l e OOIE2 ] SAN ZAI=LH

i —

r o
Project transfer LiE-J

Shiow...

Operating system mizmatch

05 wergion in project:  C3.07
05 verzion ontarget: D307

@) |gnare the mismatch between project and target
Fieplace the 05 on the target

i\ Transferring the application to the target will require 0 cold
= restart(s] and 2 warm restart[z]. which may result in data loss.

Software mismatch. There are modules that

,."".I."\.\ need to be downloaded or deleted on the
‘— target.

[ Ok ] [ Cancel ]

I8 15: e S ¢A

Automation Studio £10| 2 1dI0|=5tD|
Automation Studio & AlZst d00I1EDF 2

[=>yywiapy =

Ct™ Runtime Utility Center 8 AIEdHAN 2t&

Jtsot st & X
OIDIXIE M4de == JLH CO £= USB ScHAl ECHOIHE AFE0IH &S == QULH
HUOIEE oA EFRUAIAEN 22t AZ0] & PC It 2 20t

Diagnostics and service W Service tool W Runtime Utility center W Creating a list
| " W data medium W Generating an installation package
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H =2 &2

Automation Runtime Et2! A|AEIC| [ 22| = RAM It ROM 22 & & L.

2t IIE = Autmation Runtime 8Bt 822 AIZECEH LHXI= HS2IAH0IEUH AFZ 2 = UL

8l E = S0, Automation Studio ZZ2 X E = Automation Runtime Ol Qloff A8 E 2= A= &ZXIF “.br”
ol RE= M-S
AT EY O PAH(Software configuration)l A, 2t LES
% PLCL.CPU [Software Configuration] X
=22 B2 22l (User ROM, System ROM 22 R LRI A —
LS X=)0 € =CH IOIEIH 22 GI0IE HZ OHA O o e _————1
H&EZI 20l =831 XY 1S3H0IC. s
& Cyclic #4 - [100 ms]
g LampTest 1.000 UserROM 328 LampTest
. . _ — e (@ Cyclic #5 - [200 ms]
User ROM 2 Automation Studio ZZ2HEE 2?8t 2= BR 2 oo bl
250l M&& = CompactFlash ItE HI22/0ICt. ety
e
. . _ _ . gl Binary Objects
System ROM 2 Automation Runtime 1t ZE2X8EE 2|st R iries .
AAE @S0| H&EE = CompactFlash ItE* Bl 22/ 0/ Ct. 2
A iomap 1000 UserROM 6276
Kﬂ sysconf 3.080 SystemROM 58948
xﬂ ashwd 1.00.0 SystemROM 1388
K8 arcorfig 1000 SystemROM 1960
xﬂ asfw 1.00.0 SystemROM 192336

a8 16 br ZEE P B2 AlAE]

18 17: CompactFlash = System ROM + User ROM

“ User ROM It System ROM 2| &=2| X & S& O E2IA0IA H22I0 A= A H2ELICH
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H =2 &2

EdstE 2etel AZ0l AS [, Automation Studio Ol &&EE 21 B2 AIAE0N EXIE E=S HIWUE
2 QA
Online | Tools Window Help
AT ERO H = WS <Online> / <Compare> / <Software> £ « &i5tH seices MBS ABY,
AlSHSH A O] [:|. Force » || | ARsim [Softw:
2o 2 T A . =
Info.. PR ALRH
Dihiact Klam,
Compare >| Hardware
Settings... SoF.twar.e ‘
PP | HE . |
a3 18 2ZEY0
HIE &7
ATEQN UL 2 IZHNEF Ol AESHN U= 2E MME 2HECLE “Size (bytes)” S EF2
ANAEN A= BRE=2 B2 HR2elE BEHECH HA, AFOIE, B HIZ2 Odeld B2 245 EME
Hl W Jt=otCh
| ArSim [Software Difference] X -
& @ 4
Object Name Version  Transfer To Size (bytes) Source  ~ {Object Name Version Memory  Size (.. State Dati =
E afff CPU Proiect | | i[E adf CPU [Teraet]
e (@ Cyclic #1 - [100 ms] i

e (@ Cyolic #1 - [100ms]
b (2 Cyclic #2 - (200 ms]

@ Cychic #3- [500ms]
Er-a@ Cyclic #4 - [1000ms]

i @@ Cyclic #2 - [200 ms]
@& Cyclic #3 - [500 ms]

B @ Cyolic #4-[
a LampTest 1000 UserROM 404 LampTest

@& Cyclic #5 - [2000 ms]

@& Cyclic #5 - [3000 ms]

@& Cyclic #7 - [4000 ms]

2 Cyclic #8 - [5000 ms]

[8 Datz Objects

N Data Objects

B Visualization

000 ms]

2 Cyclic #5 - [2000 ms]
& Cyclic #5 - [3000 ms]
& Cyclic #7 - [4000 ms]
j (@ Cyclic #8 - [5000 ms]
[8 Datz Objects

Nc Data Objects

W \isualization

O3 19: 2240 AZESIN HlW &

=]

Ol Al User ROM Ol A= 2E 4fAIGH|

HI !Bl 5= 2 <Online> / <Services> / <Clear Memory> £ & 46l A
User ROM Oll GIOIEIE ArMIStHCE.

Clear Memory L&J

& WARNING |
Clearing non volatile memory

will cause loss of data and maodules on the targst |

Erase FizRaM
Erase UserROM
Erase MemCard
[T Erase permanent memory

B Erase nan volatile system settings [created with
library AsAiClg)

1%} 20: User ROM Ol A{ MEHE
H=2zlE AxEk7| 98 &
System ROM Gt EI3l f 222 H2lE =0 EAIELICH

EEEL0I0Y R 22 AlAE HFHO| EF H2el2 XS System ROM 0l “sysconf.br’ 2 & 0l
MELD, 2210l 3222 User ROM 0] AHHIE TH 24 T X &=C.

=

User ROM 0] AtHIE [, AIAERI2 S22 MAIZGHD E S E(diagnostic mode) 2
MEtEI () 0ls 2210 A S or=(
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H =2 &2

RAM 2 Automation Runtime 2 & &iatD| {8t Ol
mation Studio HE2IAHOI&A S 2] ASHE = U= W= A
HIOIEHE 110 & % Aes HZ2I0ICH

Bt AIAEIE &4 DRAM 2 JHXI0, SRAM £= FRAM 2

32| 21: DRAM, SRAM 12|11 FRAM

DRAM: DRAM 2 Al& &0l 2% Xl &2 AEf0 =0 U= RAM B2 2I0ICH.

248 = Automation Runtime 2 2= 228 BREEZ2 DRAM Ul 24221, WHEHN x5 = AT = St
RAM 2+0il = BR E%S Automation Studio St &8 & XS = M HE W2 H&E &A1
ZOootN(3.5.3 s M2l =JI8H 0 HiZ2el MEERAS HAX D =I|36H 0FSHC.

SRAM: DRAM, SRAM (static RAM) 1t &2l BiE 210l 2ol HIH & = C T 2tA BiE 2o 2SS 0(etH
IO HE F0 = CIOIE D RAIE &= JACH

FRAM: 22
Al Jelas
HZ22E NE

22 BiElel S0l MatEICH SRAM, DRAM 1t €2l FRAM 2 2=
UL (MRA0l BHE HOIEHI AAKXKX =) MX o2l E
tetAl IO HR & CIOIEE |RAE == AUCH 012 BiE 2O |0 & &L

FO" ".”0 [‘\U
>

= 00 N
Qﬂ
= 0
e =
[[9 ol

tCt.
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H =2 &2

34 M2 2FAME Z2HE /S 2

0

CtS9Y Y-S 018510 E0tU= U222 &S &o18 £~ UL
e CPUZ&EE 2027
o AIAEN XICHOHLI X (System Deiagnostics Manager)
e BRSystem 2t0l=22{2l0l = MEMxInfo() B& E5

8 I-O‘—I gE CPU Info. =)
IO Ol <Online> / <Info> 2 M E45IH AFZIIS S HI22] L0l | [ smen | voror |caerie
[HSH LBINOI MBS 2 4 QUCH 0l SH2 BE B3N AIAH :
MEEY == QL 220 22 = MY iEc] AEH HEZEHS Sok08 frea: 27291520 Byes
= =2 2 A 0Of UserROM: 103.104.512 Bytes
&:’XH }\l J-E =T MEI’ UserRAM: 507876 Bytes
FRAM: 0 Bytes
MemCard, 0 Bytes
SystemROM 103104 512 Bytes
TmpRAM: 0 Bytes

a2 22: cPU HE 2]o{27]

A AE D& DHL| M (System Diagnostics Manager: SDM)

A AE XIS OHLIM (SDM) = Automation Runtime V3.0 12 1
Ol HEN U= S& BELHEO|L.

0l @/ Ml %= <Tools> / <System diagnostics Manager>S
HENSHE HRt A H0l SDM 2 & = ULk

38 23: sbM ol Y= HEE g2

Ol Al EFU AIAEO 018 D8t 22l M3
TM210 Ol Al M HESHE T2 HES B2 AIAR0 S EHCH

OIS HZE = AFSolil A EF2U AIAE I Automation Studio £ HZ&tHLH 20N £8JUH 2 S
OtLIZ EFNAIAECS] HIR22 HEES &0lotet
ArBSel B AIASE N EMHots HZ2el BFYS € &= A0 HEN ASEH=A 2ol & 5= UL

?

. Diagnostics and service W Diagnostic tools W Information about the target system

Diagnostics and service W diagnostics tools W System diagnostics Manager

Programming W Libraries W Configuration, system information, runtime control W AsHW
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H =2 &2

3589 2l XY BH=,

H4S2 Ol B0 2ol A AFOIEQE A0 2T s A28 T2 0202 2A(Symbolic programming
elements)OICH T2 REJI YUEE [, HLEE2 W29 EF A0 SH Y.
B0 129t EH2 AZD BEIY SEA| Z2A S
Programming W Variables and data types
3.5.1 XY H=
NS Ha= S T2 QHUME AR E == JD TE & @ Loop _ Loop_ST (TM213, TH223)
Z2OBNAE ABE & 2l Y e e s
[ S- % loopvar  localvaables |
udCrt

N Bz T2 22 A2l [z “var” LA

udEndValue
ud StartValue
udValue

32| 24: “Loop* ZERY o] Y E X[ B4

OlFIl: X1 =8 AFE6H0 “Loop” =23 M AT}

o J
©im

=3
=

0z |H

Logical View Ot2Holl 20l XIEHLES LESH “Loop” 2te

UDINT EF 2] “udCnt”, “udValue”, “udStartValue”, “udEndValue” 2t &

T2 ALOI2 22 (cyclic)lll EZE MAdlict 0l 2EX&=
210|CH.
PROGRAM _CYCLIC
FOR udCnt := unStartValue TO udEndValue DO
udValue := unValue + 1;
END_FOR
END_PROGRAM

4n

T2 A2 “Structured Text’sS & =

1)

2) “Loop” 2 1g =Dt

3) “Loop.var'mds g1 Ha FIt

4) “Loop.var" Y S M& B 2, “LoopCyclic.st™0il Y= HA-S2
%S

T2 E =IIA, 2AZEA O PA(software configuration)ll XSS

jua)

Structured Text T2 12

gdet H+E Fototch

10l LI2= OIMOA €850 AEE

A2 T2 )0AM AtEE

2

SHC}

=

o

m

C

b,
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H =2 &2

AN E

_

Ol Rl

20 & (software configuration)OlAd 2218 CI=

stct
=2 o

ORI s 228 £, Ef1-M-ES(drag-and—-drop) 2 2 Logical View 0l AZEN
P H(software configuration)22 St T2 )HES S H 0|SAlAHC.
Logical View R [/HCPL[‘ ity C b4 I @._" p::loop.var [Variable Declaration]
JEaRR A %NS @ & oo % @ &
Jbject Name Description Object Name Version Transfer To Size (bytes) Source
B ) CoffeeMachine Default project = o CPU
[ E:] Objects An empty package l%, Cyclic #1 - [100ms]
Fr (] Libraries Global Libraries ) o & Cyclic #2-[200ms]
Sgimh e CSTEE
L OOP ; - PETRTITS
\_ 1000 UserROM 328 LampTest
- 1000  UserROM 564 loop
1000  UserROM 564 loop
1%1 Cyclic #5 - [2000 ms]
8 26: Z2-9 O &Y
1) AZEY N P& (software configuration) 71
2) Project Explorer 20l = Logical View £ &
3) “Loop” Z2YE CHIA-H-EE2Z 2AZEYNH FE2=2 0I5 AlIID]
“Loop” Z2H F AAHAS 28 Watch &2 Logical View £= AZEAN
THUMN BE HEES 0IBHA 2 & ACH S HOIYR T A ZA0| DUEY
ol &2 Haot 2l E WES Logical View 2| Watch #0IlA 2 = UCH.
Watch &2 <CTRL + W>E =AM &€ = UL
“Loop” 2 “Loop1”e 2= H4=0| Watch 20l FOtE®, LHAE Ha= HEE=
HAINAME 2 = UACH
stHIAIWA XIS H-E HEGHH 2 1 HAZ HNHAME S NS0 -OE HA3e XHE
Ha g2 HEEX 2=0.
] ﬁLuopl .pvm [Watch] X - %loop .pvm [Watch] X
¢ GH We e A% Bod oﬂHHo-.fngiO‘b
Na | Type I Scope | Value | Nam I Type | Scope I Value
& udCrt UDINT local 41 0 udCrt UDINT local 39
¢ udEndValue UDINT local 420 4 udEndValue UDINT local
& udStarValue UDINT local 0 & udStartValue UDINT local 0
@ udValue UDINT local 24632 4 udValue UDINT local 142664
& 26: & ElA3(task)2l Watch &
B MHEMleE 2D JAXC T2 DB0AM AISEX 22 H==S2 B2 AIAE0
NEE 2 8itH
YOO MHEA B0 0| LIEHECH

Warning 424: Variable <variable name> is daclared but not being used in the current configura-

tion.
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H =2 &2

Programming W Variables and data types W Scope of daclarations

M H== Logical View 2 Jt& 220 £0QICH 8 H-E2 Automation Studio Z2 & E & H O
AME2E £ QAL O 0IKE O HEE2 2= T2 NMNHAM AFZE &= AD| IHR0ICH.

He Ha= 2l EH0 A= Global.var W OIA 2tel= T 8t — .
Additional.var €2 1) IZNMEZ  HE|st X2 HiRI| = g«?%ﬁﬂggmj et
Tl OH [al-_ _)|\_ %EI' b @ gMain

a2 27: M H4
HH3|X|—X‘|°E' @—”FE DI X UM BAIE D 2E20] THI A, &5 N
I>

=
0R0
[l
[w
o
il
o
e
ro

A (T
B HE S 0IE0 /\-I HZots 210IC.

CllHl: “gMain” &< BI4E MASID “Loop” T2 WA ALE5HD]

“Global.var” 0fl ME22 & B85 M50 UDINT GIOIEH EFY D “gMain” 2l= 0182 =2

o
o
ol
o

0] Bia== “Loop” T2 WA Bt=2XHO 2 =IIL 0 OF &L,
gMain = gMain + 1;

1) “Global.var” It €|
2) UDINT Etl ol 2= “gMain” =Dt
3) “Global.var” 2 S MA&GH, “LoopCyclic.st”toll U

B ZT208 QUM MEE = US

rl_r

OtoF “gMain” Bi4=0} “Loop” 12l “Loopl” HIAZA Watch &0 FIIEICHH, E & otLES
S gEotH CE &H0lA T g0l HE 210|CH.

2F

HAIOA a8t

“ Loop::.pvm [Watch] X ~ || Gloopl:pvm [Watch] X

¢ Tk W MR B O ¢ Gk W PR XY
Name | Type | Scope [ vaiue || [ Mame | Type | Scope [ value
& udCnt UDINT local 391 & udCnt UDINT local 421
¢ udEndValue UDINT local 390 ¢ udEndValue UDINT local 420
& udStatValue UDINT local 0] & udStatValue UDINT local 0

& udvValue UDINT local 1693370 & udValue UDINT local 191769
¢ gMain UDINT global [0 || ¢_ aMain UDINT global 5573
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H =2 &2

Programming W Variables and data types W Scope of daclarations
Programming W Editors W Configuration editors W Variable mapping

CI2EZ, =) I s #H=01 "0701 FASCH Dl OE =18t gt B0 SAIELCH

=
& iCnt UDINT O 0
& udStatValue UDINT O 24
@ udEndValus UDINT O 120
& value UDINT | |0

& 29: “Loop.var” Ol B4 =I|8

ZJI18h= Oteioff Lt2= “Looplnit.st” Z=J18 AEREI OtcHel DEQH 20| LIEHE & UCH

PROGRAM _InIT
udEndValue := 50;
END_PROGRAM

Ol Xl: “udEndValue” B1<4= =D|3}
“Loop” T2 & 00l “udEndValue” B14=5 50 ©2 =D|stalict. Watch 20 A 1 H4EE &0lgtet.

1) “Loop.var” It &JI.
2) H<= “udEndValue” 2 “Value” & 0l =D|gt & A5}

“Loop” 2 “Loopl1” BHIAZ S Watch ZO0lIlA &

A
T
HEIY SO 0l 2t 0 ChE gtez Had & = UL

iy

A% (Constant)s T2 O#0| HSats SOt B BI5HK = 342 JHXls #240|Ch
0 Global.var [Variable Declaration]* X

g G
Name Type i@ Constant ! Retain @ Replicable Value

| *COPYRIGHT - Bemecker + Rainer
a@ oMain UDINT O O 100

1) “Global.var” It &J|
2) H4= “gMain” 2 “Value” &0il gf & & 5}D|
3) W4 “gMain” & A2 & 51D
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H =2 &2

“oMain” Ol AFE 51D LIM, 22 A S0l oled KA XIDF LIEFE == RUCH.
0l AN &I AKX LOLAOICH 0le S0l Z2 1S &S AII|D| RlolMeE BH4
“gMain” 0| A 42 AT = 212 5ISotKl 2 =L,
LoopCyclic.st (Ln: 19, Col: 8) : Error 1138: Cannot write to variable ‘gMain’.
Programming W Variables and data types W Variables W Constats
Bt AIAEIQ| 28 E [H, Automation Runtime 2 IN=C =2 A& gD 2= 28 S (boot phases)E
2™ M ZSEHCH (4.1 “Automation Runtime Al 51D I”)

A AE THAI = (warm restart) Ol 20 & T2 M A B 2=(Process variables)Jt SXIE 0| foHA, B4E=E2
battery—backed remanent memory 0l M&6H0F5ILD AIEE [ AIS2Z 2T 2LE = ol OFStL.

HI 32 A (remanent) H22/01 H4S HASII| ASIA CHS RPAIRIS EI AIAEID B2 SO0|A
0L AI340F BHCH,

. Battery backed SRAM L= FRAM 0] e EF2U AIAES
e “Retain” o &M= Bi4

Mame Type & Reference & Constant i@ Retain -~ Value
= & [PperatingHours | LT L] L] 0
o @ ProductCourter UDINT O O 0

18 31: Battery—backed Bi4+&

CtE Bt AIAEIS 2 SRAM £ FRAM Ol AFEDts 8 THFst IS =01 UL
SRAM £= FRAM 2 01 E JtsEO0ILE AFOI X0 THE E2E 21212 StEA S A 0lA

o Ol NS JH%“—

« HNSID

« Ji24 &

o HROI HZLKX ALUAS M J1HL MEHLF A=

rr

T20l AIHE L (e.g. £F CIOIE) £= HZ A0l US MH(e.g. llAIT) 2F AL £ =8 U
oI = ZcHAl HI2elol M&E <00k SHCt.
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H =2 &2

Warm restart
XH Al ZH(Warm restart) 2 OS2 =Y
e MNMAZ B =0 CAl M2

of eloi #S8fLIch
21

= — T

o ANAEHFZ BHESID NE H|O|E1 R AIAEIO &5
e Automation Studio 0l A warm restart & 28 (M 221 22)

Retain =
S K| etCt.
otk A|AEI0| cold Restart SICHH, Retain Bi4==2 “0"2 2 x=J|3l =C}.

SIS 2t

o

== power—-on 0|L+ Automation Studio 0l M warm restart

“

Cold restart

2ZH MAIE(Cold restart)2 LIS =
e CompactFlash 9t& W&
e UserROM &tHl = HAIE,
e Automation Stidio Ol A Cold restart 2 ¥ 3.
SRAM 2Hl = Retain H %= battery backing 0l Z &0l

ol ZSeLICH
INESS

40II ©

U= W HAIE.

Permanent variables(82 3 S Xl BH2)
H4eE gRNo=2 HEoH)| f6HM, permanent variables editor 0l =Jtat10 2t2| StCt.

AAHCZ HIOIEE MESH= KAl
o  ZEXR=0| E12 II2FH

e Retain AL XA E M, EHAl HZ22lo MECX LUK X 0tol= 2 GIOIH
P& MH Retain H4=2F Permanent variables(Zd 32 |Xl H4)8 &8 & £ QUCH

AT H2els AAH o] BHZ UL A0 Z=Ch 0E2I3H01£0]
! A=Es Sot w32 X ASXI00l MEE 4 AUCH

Ol= CPU E£&= HHEZIOI B &

HHE AHEZSH0 & JEZNHOF ot S HE=2 ArE0t=H UAI0 Technology
“ Guard ol HIOIE1 HNEe 4= QICH AsGuard 2t0|E 3 2IE AEZ6HH Technology Guard 2
QIOIH M& HA0 E2E £ UCH

Programming W Variables and data types W Variables W Variable remanence
Programming W Editors W Configuration editors W Permanent variables

Automation software W Technology Guarding

Programming W Libraries W Configuration, system information, runtime control W As—

Guard
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Runtime performance

012! 20l M= Automation Studio HEZ2IAH0l &2l HAEHY &=t Automation Runtime Off CHoll & &

X OICt.

Automation Studio SHOIA AtEE = U= E JHX MH ES Soll HENH HH0I OIR X=X & = US

2 OICH.

ol

Automation Runtime 2 Ef3 A|AEIN 20| 2235 H 2E &t
O] MA SOt OteHel & 0| algE Lt

e OSIERIN &l

e LS SIEAN/BAN SH0E

e BREZES &0

« ROMOIN DRAM 2Z BR 2= S Al

¢ Retain A2 DRAM 2 2 = At

o Bixx[HR2 =DIgk 84X

e KNEZRE xJ|3

e AOI2 Z21¥

e >
0x (0%

ot

Real—-time operating system W Method of operation W Boot behavior

Real-time operating system W Method operation W Module W Data security

S EAHOCIA Ol ot EA4otA ERpACHHE B2 AIAE S RUN 222 Al &S

Tcpip/DAIP=10.0.0.2 CP1485 ¥3.00 [RUM
18 32: RUN 2= &HEH 2| X20CP1485

AR HEE ¥oHH, “TM233-Automation Studio Diagnostics” & A&

i

Automation Runtime &= AMEY

S8 32 ul eAH 2 LA

-

AW A 225 H, OsS HAHE st

“RUN” ©HOI M, Automation Runtime 2 Automation Studio 0l M 244 =l
HHE2IHOIAS Al&SD 0|2 Bt= AlSiSHL

= DIAGNOSTICS

Boot procedure

= BOOT

a8 33 22 2A
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Runtime performance

UL OIHE = B2 A|AEI0 ©H & otUE S=06t10 JME SHES 2ol 2022 AlAE A EFOI A
Hol15t== OFJISHCH CFS H0l RIS &0l UL
&= AMEH O] AIAEN MEjDI 2 Mol= A&
e CompactFlash JF & X| LUS [}
BOOT(®¢E) « CFIt=0l 29 XXl(operating system)0l S1S [
e LEHSI 00702 dEES [
e HM=Re2l =Dt
DIAGNOSTICS(&I &) o A2ISH AIAE OlA
. CEHSIFFE B8 E S )
e 022 LIS M
e HIOIX Z2&
SERVICE(AMBI2) e AOIZ EIY St
e Automation Studio 0l 2/ CPU It SHEAUZS [
. 22 Ml
e OleiDt gS M
RUN(S &) Tcpip/DAIP=10.0.0.2 CP1485 ¥3.00 RUN
18 34: RUN 2=
Real—time operating system W Method of operation W Operating status
—_—

Automation Runtime £& S|
HEELDII 28 = S0, RUN AEIN =< ol s&eg A
Automation Studio &EH Hl(status bar)0ll LIEFHCE.0] HHES dBIEO 2 ISR H L.

Al E AR &9
STARTUP ol HHHAM=E 29 MAHQ 2HE -0l I X =HECF,
FIRMWARE Ol 4HOAM= EANHE HUO0IESHLTE.
INIT ol HHHAM=E HE2IAHOIES =8 MEREI0| &=¢8tHL.
X20 AlAEM, RUN A& o SHAHI(STARTUP, FIRMWARE, INIT)0l= R/E LED It
TEMOZ 2t I},
—
Real-time operating system W Method of operation W Boot phases
_——
AF2E D U= EH| 0l [HetA HE ARX= &3 REZ 883 AHL 88 &35 2E AXDF JACH
FOIEQ 2= MSA UM &2l & =~ QUCH
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Runtime performance

T2 It NERE(M S0 2HE=)01 UL

E| a Larinest Contral lamp and switch
. st LampTestCyclicst CyclicCode

'st Lamp TestInit st Init Program

f@ Lamp Test typ Local datatypes

‘O\ Lamp Test.var Local vairiables

J8 35 =208 =I(|38

Pl
A
ol
x
a
2l
rm
1o
e
1
M
Poh
M
tol

FAIZI2 PLCOIOIE 2t AFOIE MESEINA & DI €8 S0 2L

X HM AIOI2 T2 80| 8T )| Ol™0l, 2 =1 NERE2 AZEN 20 HAIZ D] floH s
B A HEICE
5 o SotvareContiuraton] X 2= J20IM, 2715 HESEIS 0112l &M Tt ABECH
TR NER AL RGRER TR
Ohbject Name Version Transfer To Size “ ” = 9|5l =
e Je | 1 “Lampyjl'est HI*EI? Flet I8t NERE

------ 2 Cyclic #1 -[100ms] 2 “Loop” HAAE RSt =I5 MEFE

------ & Cyclic #2 - [200 ms] A 51 = = H=2e

______ o i 3 “Loopl” HIAZS A%t =JI&t NERE

= ﬁ%‘ Cyclic #4 - [1000 ms]

1.000  UserROM
1.00.0  UserROM
1.000  UserROM

%] 36: 7|8 MEREIQ| Al

27<_3|§} A—IE?E‘% AOI2 Bt ZUEBE 2 tHatol OtLIDl 20, =Dt &0l LfiZelbdtE 2F 0t
LAl &= A 0ICH

Real-time operating system W Target systems W SG4 W Runtime performance W Start—
ing initialization subroutines

el SEL0icteE g2 T2 08 MOIZ2UHAM S5 == UL
~
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Runtime performance

£ CP1 (Software Configuration]
iT [ = — 1T = 9 [ RERERGR AT RERER T ENER AR CAER R
o E j. E:’I-I SE — E'” ﬁ 3 = EH ﬁ ju— ﬁ\_ L E T“ O'I Object Name Description bject Name Version  Transfer To Si
=X = 5 = 5 4 EFU ]
DHUM S Ag AN BYECH T S e
jects empty package
£ Ubraries Global Libraries @ Cycic #2-(200ms]
@ LampTest Control lamp and switch ] g E’“:‘“:i'ﬁggn"“]]
_ & \ a ol #4 - [1000 ms]
LZEAO PH0 U= ZRIUSE R @ 1000 eron
_ - @ loop 1000  UserROM
HAIeH =S F2HEEd= 2AZEHN Program o @ loop1 1000 UserROM
S it [=) = @ Cyclic #5 - [2000 ms] T as k
S0 €YE T2 JeitE AAIZICH & Cyelc #6- B000ms]
@ Cyclc #7 - [4000 ms]
& Cyclc #8 - (5000 ms]
- [ Data Objects
~ {33 Nc Data Objects

3 37: z2 a0 EjA T (Task)Q| 2H

Automation Runtime 2 28 &%, AlA|2F HEIEHAZ 2 A HIOICH.
HAIE=E M2 CHEZ “time slices” 20| HO| & 2|AAN 2T D A} HAT ASMAIZI0 25
SQUGHK LXICH HIAZIL AlZGHE =2t220F OfLI2H I/O AIAE0] HEE [ =2t2 X =

HlAE HAD SAAN A ZOIE AR BENO2 A

02

= Ch— ALOI2 EtE.

3 Jtse AHOI2 Bt Z 2 20 8K &8 UCH, S 27 A0 £ He g = UAEE &S
HMB&LIC HAT SeHA=s 22 MOI2 EHY, 24 =21, 5I& 2XH(tolerance)E JHAl= HAIE
Zetlt.

HADSO0l 22 By Do Y oH0A S&E Ze= QiCH W= &8s 0rsr= MOl
W) HADE= W vis HAD 22AN Y0 BT L BESS 2 ¥B AT
UL Zeia0l 2eHor BT

Object Name

Ol Ol M= 100 milliseconds 2| AtOI XeE HlA3 SeiA #4(Cyclic N T U—

=
#4)0l Al RSl BIAIF QAUCEH O] BHIAZT 202101 A= AlZIS RAIBCE, 2 Orde - o]
D203 AIRAS OFHe 20| £HEICH: + 2 st twmy
LampTest

@ loop

[ tonnt

38| 38: Alo|2 E Y

Cyclic#4
100 ms
[ 1 [ | [
t n +100ms + 200ms + 300 ms + 400 ms
Start of multitasking

a# 39: Z4Zo| Mo|E B¢ CIA| £&&|E HAAE

o D2 HAA SeHAN ZE&E HAAIASO0! 100 milliseconds OFCH A S = 21 S LIEFHHCE.

Real-time operating system W Target systems W SG4 W Runtime performance W Start

u of cyclic tasks
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Runtime performance

Object Name

= 4 cru high
HAD SeUAQ 2= X2 2HEC). e e e
L2 =NYSS U= 2 HAI SAA0ICH 5 & oo
B2 SeHA AOIUIAL EIATS OISAIHA REE9I24 AOI2 -3 Priority
Bt =S HZSHCH. ] %Cﬂhg";g‘_mm,
%’ Cyclic #6 - [500 ms]
- (@ Cyclic #7 - [1000 ms] |OW
%’ Cyclic #8 -[10ms]
a2l 40: a3 2ela M9
HAZE OISAHE HAD ASHAIZL2 HEHX=E 2=0 =0E A2 oHol HIA 3D
SEL= =M2 HAEC)
M2 S0l, “Loop” HIATI} HIAD 22HA #4 0 A HIAD 2HA #1202 Teo
LK™, 0§ 10 milliseconds DHCH Al B I}, e T
b @ Cyclic 52-[20ms]
b @2 Cyclic #3 - [50ms]
Eb- @ Cyclic #4- [100ms]
; L, LampTest
: L,Iomﬂ
el =)
a8 41: ChE Ha3 Fela
S 800 T
10ms
Cyclic#4 ﬂ] 100ms ’[”
100 ms
t n +50ms +100ms + 150ms +200ms
Start of multitasking

a8 42: M2 OHE ElA3 2120 &S EHA2

StE|

[ Rl

HAZ Z2HA #4 0l “LampTest” 2t “Loop1” HIAZE= 04& 3] 100 milliseconds 2 &

GlHl: EIAIZHA #1 22 “Loop” HIAS 0IS56t)]

ATEY N RAHN U= “Loop” HHAZZ HAD SeHA #1 22 SHOF &t
“Loop” 2t "Loop1”2| AIO|2 EIY BIGIDF 22 T2 a0 0™ %@% ZF=X| 2oI5HCt.

1) AZEA O 24 (software configuration) & 0|

2) “Loop” HHAAZE HIAZ 2eHA #4 0lH HAD SHA #1 2 01
3) & HIA3S| Watch & &I

4) “udValue” H== B3l 2LIEHE =3
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“Loop” 20 “Loop!"ECH 10 WY O el ASH=ICE O 20 “udValue” It O %0|

= o]
W SotEch

& Loop:.pvm [Watch] X ~ || % Loopl:pvm [Watch] X

¢ Sk e B H% HoR ¢ G e 8655 Ho
Name | Tee | scope | vaue | [ name | Twpe | Scope | value
& udCnt UDINT local & udCrt UDINT local 2
@ udEndValue UDINT local 1 @ udEndValue UDINT local 1
& udStatValue UDINT local & & udStatValue UDINT local

& udvalue UDINT local 288 & udvalue UDINT local 2
& gMain UDINT global 158 ¢ gMain UDINT global 158

8 43: A20HE B2 Sl A0 A AOI2 EHY

SEl EHAZ AIAEO AIRE =0l 2= HAD SHAIE SAIN AlEE= 242 OtLICH
ANZE AEES &4 HAT Sl A AMOIZ /2 OICH

HE S0A, 100 ms HIAZS e “50m8101|/\&% ZOICH 2= HIAZD SHA2 A AES
L= A2 & 3I+E "OI TZMAN =2 2=0t Z2eld 3}4 %ﬁ()ﬂ SEZEE zladtez S|

I8t 2101C

A

Real—-time operating system W Target systems W SG4 W Runtime performance W Start
of cyclic tasks

&= Z0l, Automation Runtime 2 I0IA S E HIAIZE0 OFL

[

et M2 CHE MOIE(cycllc) Al A El
HAZES SEAIZICH Ol= AIZ2XH0IH Bl A S HZSHC (HE S0M 2 &90l, 2210l
HILIAHOIA).

AtZot= CPU &S0l Met HiAT e S0 etalth

Automation Runtime OILF AF2 X HIAZD} A @EIE UX 2= Al2tZ2 [dle time 2t 12 StC.
Automation Runtime 2 Ofellel 2 E Idle time A =& 5T}

e 2210 HELIAHOIME

e 3JlH HIZUE {E2IAO0IE (Visual Components application)

e Y HZ
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S AR
10ms T 11 T 11 T 11 T 11
Cyclic#4 Ll HIIII Ll ”IIII
100ms T 11 L L L L I L
e I
T UL I I
L n +50ms +100ms + 150ms +200ms
Start of multitasking
& 44: AOI2 EFZ0IA Idle time
Idle time O] 3tH ZEZHE HEIAHOIES AS#MAIIIII0 SS6HA LHLE ot A QI 2240l
’ HES M2 2= Q0 HAD Z2eHAN T2 S StHGIHLE HIAT 22 A9 AIOI2
. Bt =2 ZEHOA idletime 2 =€ £ UL
DT202LH 2 idle time S 28 & = QUL L& System Diagnostics Manager & 222
ANAE 2EE 201 & £ QUCH

Real-time operating system W Target systems W SG4 W Runtime

? W Scheduling W Idle time

performance

=
-

43.61/0 Y CtFI| - 1/0 230 =

/O AHZes et A0l HlAT 2HAS AIRGID BIAD SeHAN Y= 2 HAT A0 s
U2 /O 0|01 KIS KIBEHCH.
Ol HIAT 22HAIN AIRE [f 2D BlAD 2HAI 2L [ 20| WTS T2A A B0 SAl
MYEICt
24210 HlAT 2eHAE= LHOA 1/O OI0IKIZ AFREHCH 202 ME= HlAT O 2IEHY
SOt BIGIK| 2O, 22 AR HAD 2HANA 2 HAII 2Y DX M0XIX
or=Ct.
OIDIXION A 1/0 GIOIE ALOIZ
= - - _
/O S ES AIREID U /0 BEHA AIAHN 8T IS8 AIOI2S e —
Ol 2oHA TS C— =r=—rr
m o
0l AHOIZ2S 2t2to] WEHA SHUAM SRECH X2X 23 QEHOIA, = E
&= 00l M <Configuration>2 & &4 5tet. prerv—
Configuration ?
OB 45 x2x 33
oIEiHolA0| B4 &
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SdUlA &8st FI Et 2 1/0 HIOIEHE 1/O OI0IXI0l S ALGHI| 918t

| = £|I- g O.H Al,g |_ |, % x20CP1486.0F6 [Configuration] X

Mame: Value
= %j X20CP1486.IF6

E| - # Device pammeters

§ b @ Activate X2Xlink on

*  Cycle time [ps]
H @ Cable length [m] 1000
H # Advanced
B [ 1/0-Bus parameters

13| 46: X2X AI-OIE Efgf A
ZICHA ZX(0 HR20= XeX @)= 4™ AIOI2 EFY S2HI/O OI0IXI0 &S SA6HD 1/0
OICINIZRH &= s Atoi=C.

do eme 0§ 0
i l | | |

—i n +2ms +4ms +6ms +8ms

3 47: &3 010X 401201
HE2HOIENAM 2 HOIHE HAZ SeHADNAIEE I &5 E AOI2 EIEE0 2 HEI GOl &1 ot
SN =0 238 Uole= A0 1 AIZH0l Xt =0l Ol OI0IXIE AtEoHA MO &ITH
A3 ScHA0HA /O CIOIH
/O A== HIAT 2cHA0 /O CIOIEHE MBTAHL HIAT ScHAI AIAE T MOEHCH

J2HO=2 |/0 AHEI= 1000 us 2 AIAE! El(system tick) 22 &L O QUL
0| EtOI2 AlAE! M (system configuration)tl = “Timing” It D2I0A & & E 4= QUL

% X20CP1486 [Configuration] X

FPUNBLACBI2 ®
Name L. Postion  Verson | {Name Value
= 4P POCrizee Aiaa d X20CP1486
& Senal Software & Memory configuration
& g"‘ /0 Mapping - Sysem
= EPL L
Lo use Configuration # : Reboot
o USE Permanent Variables s . ommaiotn
o 8 XX = Tering

% sl Variable Mapping

% x System Designer
Add Hardware Module...
Replace Hardware Module...

@ System tmer CPU Timer

= - Fie devices

@ 48: &8 JIs8t system tick
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R

b

. N
S LLLLLLLL]

+2ms +4ms +6ms +8ms

(8 HEHEH

&

3 49: 2= 010Kl AU 271

I
=
fol
W
n
[

Ol 2201, I/O AAH=Z24= /O OI0IXI SHIOIELCH S B bt

& o
Name Value
o 8 X20cP1436

/O A Eeie 8 HlE sJIZ2 EEHA
S (e]

= |/O AFO'%% %j_cl./\la”:l_ i X20CP1486 [Configuration]* X
EIOIHS HIE2 20 et 43 = AL

feey @ System timer EPL/X2X Interface
| i-a @ Cydetime of interface [is] 2000

- §  Muiply cycle tme by 1

t-g ® Systemtick [us] 2000

g idle time

= Internetwork cross ik taskc

I8 50 AlAH] tick S7|3

111 HE2 JtX= 2EHA BHOIH(X2X £= POWERLINK) 2FE2 1/0 AAHEHE I/0 &8 AHOIZ2
EtS 0Lt =2 = UL

o
(O I/0 image ' | ' | ' | ' | '
=8 | I I I
- 110
scheduler | | I I
I | I |

n +2ms +4ms +6ms +8ms

& 51: 22 0/0IX 20122
I/O 2el= OI0IXI0A B2 |/O UIOIHE g8ttt

o MMM HAR 2eHAL HIATSE 2 I/0 AAH =240t 2 millisencods OtCH S=E [He Z2WUE
2=

HAZ SchA #1
I/O AJHEci= 10ms OtCH HIAZT S A #1 01 AIE
OIDIXN(==M StarH)t W &S MBSt

tCH D HIADS=2 g2EE 80 et 25

rol
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HIAZ SciA #1 2H0ll BHIAZ 20M, 2EE

SEE £ HaS2 &9 010IX0 A0 &ICHE2HA SHALH).

|/O scheduler

Cyclic#1 | | ] | | |
10 ms I I O O I I

| | [ | | |
oo r 1 11T 1T 17T 171
n +10ms + 20ms + 30ms +40ms
Start of multitasking
03 52: HIAZ SaeiA #1 olA 1/0 &2l

HAZS ScHA #4
/O AHZA=E n+50 / n+150 Ol A BHIAZT SeHA #

O|01XIQt e &AHS H2EIC (X2 M ghatm),

4/

N
i
>
1)
ol
Q
|J
@
|~
]
rr
ok
0
Ll
e
1>
uin
=]
o
_O'ﬂ
o
il

HIAZ ScHA #4040l BHIAD Z20M, €& &5 HeES2 &

I/O scheduler

Cyclic#1
10 ms

Cyclic#4 ||||I|||||||||||
100 ms T T T T T 1T T 7T 1T 1T

n +50ms + 60ms +70ms + 80ms
Start of multitasking

08 53: EHlA3 SaA #4 0lA 1/0 &2l

Real-time operating system W Target systems W SG4 W |/O management

Copyright © B&R - Subject to change without notice November 4, 2016
TM213 — Automation Runtime - KOR 33/48



Runtime performance

/é_' g EI [:l' . E.'” A3 %] X20CP1486 [Configuration] X

&

Name: Value
B X20CP1486

= Memory configuration

HAZ SA= AHEO0 EolE AOIS Bt
I

(@)
SdA0 U= 2= HAD=s €5 AMOI2 B 0N 2= 5 0F

M LT

o
O

_ _ i
OTZMED MHEHLE D2 @FPAIEN et HEEUJS M HIAT Fr- 2 System
* Reboot
S2HAC AOI2 Bt 2 SHEIC -
[ Timing
Bl ™ Resources
OroF fl AT 2eHA oHm HAZ SO BE 80| EFE AOI2 EIY S et
ZSHCHH, AFOI2 EFY Rl BH(cycle time violation) 0l 2 SHCH ALOI 2 . . Cﬁ"i;ij,tjl?““
Et20l =utE M MHIA REZ REEH= A2 MABWHAN ES0IES S —— 10000
31222t (Tolerance)S A& & 4 QUL e
1/ input delay no delay
_ 1/ output delay no delay
AOI2 Bt )t SIELXt=E HATD A2 SHUA &3 5= UL S e
_ [l yolic
HAZ SHA S0 M Properties(S4) &2 10 S otea
I8 54: AlO|Z El |1t S{& 2Rt
MHso|

HAZ 24 28 HEZ0l ZUEY, HAZT 2442 TGOS AEH0l Sl 28= AH0I22
ANEHL=Z FHECH Ol (ScIAH0I&E0 EHOIY 2HE EUAIZ = UL

Programming W editors W Configuration editors W Hardware configuration W CPU con—

Oy figuration

CllAl: AFOI2 EH 2B cycle time violation) &+l

“Loop” HIAZI0IAl AtOIZ EF) 9IBHS AAID1D| 9IGHAl Watch Z0f

HIAT SciA #1 0AM HSot=s
gt= BZotch

A= “udiEndValue” H4=2|

HAZC SHEIY S0 AFEItSEt idle time 2 Profiler 2 2 Q16t2t. A0S EHY RIEH0| 2 A st =,
HIE2AZ 2ol Automation Studio Logger E At&3dtet.
Ol M= Al JtX Ee 2 &L
1) “udEndValue” B4 50000 2 & X
2) GHHE OS2 “udEndValue” B 2t =t
3) “UdEndValue” B12=5 AIOI2 EIY RBHO| A& DX SOt
2t AE0FCH Profiler 2 S 24161 0F StC.
Step 1: “udEndValue” Bl 50000 2 & &Hol)|
o A HT SAHONA, B2 “udEndValue” 2l gt= 50000 2 & &
H I SH=E “udEndValue” H=2] gt= 50000 & & & &tCH.
A & Al2E2 Profiler 2 AFEoilAM 88 = QUCH 0 AE2 U2 AW Y9 S0 AL
als A2b2S Zd06lD| 28 Profiler
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&= 0=

<Open> / <Profiler>& M A2ZEA O configuration SZ L H Profiler & HLC}.

: , 0l B E +=3BHHA, “Loop” HIAZ 2 Watch window £ &9l dt= X2 =& St
£TESI0f 2D Profiler S 214 FOET
ol &dt= workbook S (I EIGHA &= HEIADI= A& JISStHHL.
pmﬁler.pd [Profiler] =
QAH I 2B GG BB [ EHEND (BB s b b PP B B
& 55: Profiler view HH2|
Jlg 8822, Automation Runtime 2 2 BBt &2 J|S&HC
Ol & S0t RN HIAZ, HIAZ SeHA2 A- AlIZHD Ml Eel AdH0| =& L
A2 By /A Profiler SHI0I “Stop” 00122 AIEZdlM S JI1S &2 S AFHOE &tCt
A3 &2 | fAdl, Profiler EBL0Il “Configuration” 0t0|22 2&l6tet.
e 280l 20l A dd Zd&0tet:
[faf| Profiling Configuration : &Jj r Profiling Configuration : @1
| General | Buffer | Events | Libraries | General | Buffer | Events | Libraries |
o System Tasks
Number of recording entries: 15000} ?f:'T”;:E‘-'GD;:
¥ Exceptions
Additional data size per entry: 0| Bytes i f’ Cther Events
"a User Everts
Awvailable space for profiler data object: 44641104 Bytes |
Maximal size of the profiler data object: 246438 Bytes
Buffer for created tasks: 20 l
Buffer for crested user tashs: 0k
[0k J[ Cencel |[ Defaut |[ Help l [ ok ][ Cencel |[ Defurt |[ Help
38| 56: Profiler & 1 38| 57: Profiler 8™ 2
Profiler S80Il “Install” Ot0I22 AIEaHA B2 AIAEIS] BAAIE S HEHet. JIS2 880 HAE
K% CHAL AIRESHCH
“Stop” Ot0I22 AMEHA I8 XA S SHotL Profilder S8 “Upload data” 0t0I22 150l Auto-
mation Studio OlA JIS& HOIEHE 224 U2 M, “Graph” 0t0|22 28I6t0 2 = ULt

ot 20l

HI
e

ULt

1>

AZ AE Tet, IS

XFOH
=

fo

Ct

olo
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Graphical Interpretation Of Recorded Eniries - X Axis = 2.653%. Y Axis = 100.000%
profiler pd

loop 1

LampTest —

i “‘ ‘H H‘ ’| H’“
Ot System Tasks—{--3 A X..¥ i X

b Ay
f
438005.000 450887 500 463770.000 476652 500

8 58: A Y| Profiiler 22| 21t

Ol Xl: Profiler 2|12 &Qlg|D|
Profiler J1£2] Z2 1S Automation Studio E8% £ = “TM233 — Automation Studio Diagnostics” W=
NE2 01=2oHA HOlolet.

Diagnostics and service W diagnostics tools W Profiler
e

Step 2: HHE S Z “udEndValue” B4 gt SIIAI3|D|
o 0|Y SHHIOI M= Profiler EHHM “Start” 00|22 Aol A Profiler & TH Al & 6tet
e “udEndValue” gt2 SHHSZ SItAIAHZHe.g. 10,000).
»  “Loop” HIAZ &Al8H AI2+S Profiler 8 AFZalA 2t & 6tet.

Profiler EHI0Il 2= OI0I2S 0IKoHM dIIH& A HAM(reference cursor)£ “Loop” 2 AIEN &1
HAM (curspor)E “Loop” 20l SO, HE5 ASHAI2IS L0 =L

ne
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“Loop” HIAZ= 10 ms(millisecond) HIAZ SeH A0 A ZSSHCH Ofehel Do et
0|0] & AI2t0] 16.5 ms Ol SE3HD| THE0 AFO I:l EP%! SIBH0| L MECH HELX -

—
A =2 A ol EAM M I-I L
Graphical Interpretation Of Recorded Entries - X fixis = 1.026%, Y Axis = 100.000%
& profilerpd
loop
loop 1]
<
< >
LampTest |
IDLE \
¥ k.
Cther System Tasks h - A S i h:
1670168.250 1684948500 1699728750 1714509.000
g
Graph Object Information
Name Other System Tasks
Object Priory: 0
Description No description available
Event Description Cyclic task Togpfinished
Time [1s] 1697434 730|(16413 725)
Duration fis] 1667.135

T8 59: AtOI2 Etel =1, o8 22 St

Step 3: AIOI2 B FIBH0| A E TNX “udEndValue” Bl== SIHAISIDI
* B "udEndValue”S ALOI2 Bt <IEH0l LS WNX SIHAIHCH

Automation Runtime 0l AFOI2 E}
fE=Z 2EEC).

0e
4
L
njo
0y
=
Q'j
[‘D
m
»
z
>
0z
rno
x
=5
>

CP1485 W3.00| SERV

a8 60: MH|A
B0 Mol X20CP1485
Ol AIOIA, Watch ZO0IA H= B1H 22 01510 AIOI2 EFY RIEH0| LAHSICH AFOIZ EtY K BHO| M S
M, Watch &0l 20l 2 HaE= “frozen” &1 MHIA PEZ HAIZ & & 0292 x=D|s =

Diagnostics and service W Diagnostics tools W Logger window

Logger = AZESO AH0 A <Open> /<Logger> € ¥2H™

e
4
$0
[w)
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Logger Ertries: 170

Error Humber 05 Task Logger Module Error Description
st | 2010-05-05 14: o0 9124 OScheduler |S f |TI H#1 nasimum cycle time vialation

Wﬂwnwjisggmum e sande. WWE  Eafiasi il g sedasinp it qmmastich R,

1 61: Logger OIIA 012l &2 24

HIAZ ScHA #1 0K AIOI2 B B2 Ol 2 &0l =8tHCH

/\FOIEl Etel f18te| AA0I2 Profiler 8 AFE0HA ROt == UCH 0IE /S HHIE E2NO0IE
=< TM233 — Automation Studio Diagnostics Ol & & 0 UCH.

It OFF/ON = Automation Studio LH2 THAIZO 2IGH A EF2 AIAEI0l RHAI 2 & SH,
Olgd 2= 2 E(RUN)MIA R2EEIC

439 0E2IA01E T2 1= AIES0I0 AIOIZ EHY {BH0 LSt
=2 A

A2 EEAIABRIE ALOI2 B0l ot =HEAUS I AHIA (% xa0cp1488 [Confiouration) x
P2 AXEH CHEICH S
Name Value

Bl 3 X20CP1486

" Memory configuration
= System

' Reboot

& Communication

= Timing

" Resources

Execption T2 S AI205tHH

=2
o
10
0z
Ot
2
a
00
o
1>
$0
]
E-E

Exception H A3 22 A= Resources JtHI 11 2l2] CPU configuration
EHUAN &&-IIs0I0

-

% Number of cyclic resources 8
*  Activate exception task class ‘on
i ke @ Stack 8192
" Cyclic task classes

8| 62: exception Ell&a3

solAao| #FAst
Logical View 0l Rl Z2 082 AT EIN F 4 (software configura— Osiw;agzu Verson Transier T
tion) 0l Al exception HIA T SeHA 0 F=Itg & QUL
E| @ Cyd\ciﬂ [10ms]
&l 63: exception Ell&3
oA &A™
. . [ | o ?
Exception El 232 S40| U= exception HHi= OfE exception 0] [Foxroee . [FES
3 E‘”éﬂ% E&.%Al %&Ejl'oﬂ lI al’ Dedg El EI’ General | Compier | Linker | Dependencies | Transfer | Memary|
?
Type: Task
Resource: Exception | Exceptionno: 145
Transfer to:

18| 64: exception ElA3 HH

SEF0 SMEH AFOI2 EFY 2B (exception no.145)2 (M {E2/AH0|&ES 2SS E&ole HATE
SEE A0ICH
2L MIIsst CHE exception S22 =32 =S & =xotet
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2 Programming W Editors W configuration editors W Hardware configuration W CPU con—
H figuration W Resources

Real-time operating system W Target systems W SG4 W Runtime performance W Ex—
ecptions

4.4 /0 22l

ZESdY FRIIs= 28) =29 4HE Z2EER2I 12l 1/0 SR (Sela0lE AtolZ2
Jtsgtst =X 0lsAl2l= 240ILH.

. | % x20cP1486 [Configuration]* x
Automation Runtime Gl M 1/O 2t2l= response time 1t con— X con—
_ _ Name Value
figuratbility Ol CHEt =2 QRLPAIE S Bt=otES CIAIECH o s
= *‘Symen? *
- " Reboot
/O manager = HIAZ Z2eHAIF AIZE D] Ol 222 O|0IKIE o S s
/O & X2 Lol HAZT 2eHAS HAZ 292 &= 0|01KE2 . T“:T;;m mmmmmmmmm s
@ Eé"o_l'l:l- ,: ;;ﬁameﬂmnlaﬂcdas& o
B 4 Cyelictask classes
- [ Cyelic #1
@ Duration [is] 10000
HAI S2dA#1 2 HAZT SAHAL 20 U= EELZFH =5 T =
oCckt= Ol;H NN E A OIE'—
>a= T10 S =2 T A

O3 65 S0l &3 ololE]
A

/O scheduler

Cyclic#1 N S A
10 ms N I I O I I I Y O B I Y O B

|
t n + 10ms +20ms + 30ms +40ms
Start of multitasking

18 66: AHOIZ Z2R 20K ESE gl= £ 001X

/O manager = 1/O configuration 2t I/O OHE 0fl 2l HE S =IL}.

2 Real-time operating system W Target systems W SG4 W |/O management

Real-time operating system W Target systems W SG4 W |/O management W Method of
operation

4.4.1 Startup

ZHEE2 222 #8435 1/0 configuration S 1/0 22 ME56ID CIEHIOI AL 2EHA XS
ZJIStAIZ2ICY.

Ol &% 1/0 HIOIHIt =013 MEREIN @S5S = AA SN &L
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A= 1/O HE A0S 2HE o =Tt

g PLCL.CPU.IF6.ST1 [I/O Configuration] X

CIOIEHS2 H2elol MEECH I/0 YyEe H

S0l 2= I startup S 20 8T = 1/0 configuration 2t
C|

0l HOIEE B&ot=

B =0l I/O OIOIEI S

& Xlotes

g PLCLCPUIF6.5T2 [0 Configuration] X

Mame Walue  Description
= %g IFEST1 X20D19371
- @ Function madel default Module's operating mode
= General

- Module supervized on Service mods if there iz no hardware module
- Moduls information off

- @ Inputfiter [0.1 ms] 10

L INIT: /0 Configuration

Additional module information

Specifies the fiter time of all digital inputs

Mame “alue | Description

»20Dog3zz

=] ’:| JIFesT2 |
tee @ Function maodel
B General

default Module's operating made

@ Module supervized an Service mods if thers iz no hardw

@ Module information aff Additional madule information

g Output status information on Additional output status informatio
- Packed outputs off Packed 1/0 data instead of singls

INIT: O Canfiguration L

LampTest::LampTestCyclic.ld [Ladder Diagram - Cyclic] X

1 b A et Aok fib fost

O )49 6 ) 0 () smom g

uliny|

hlocked input
data

0 Mapping
DI - Switch

I Switch

.I{=_|

g PLCL.CPUIF6.ST [YO Mapping] X

Lam;_l

hlocked output
data

QO Mapping
Do01 - Lamp

%8 PLCL.CPU.IFG.5T2 [I/O Mapping]* X

¢ @

Channel Mame Data Type | Task Class P ar Channel MName Channel Mame Data Type | Task Class PY or Channel Mame
| || +® ModuleOk  BOOL

+@  Digital nputd BOOL Automatic LampT est. Switch @ DigitalOutpu... BOOL Automatic  LampT est.Lamp

+& Digital nputd2 BOOL @ DigtalOutpu... BOOL

110 Mapping / DI0Y - Switch

a8 67: JI2&el 1/0 JIs

I/0 HH2 o

T2 0HUA ALS

Physical View Ol A St=0H %0l A= <I/O mapping>S & &4

UL,

HaE dE8E 250K 1/0 2

rr

B= wvar 0 = 28==2 1

IO Mapping f D001 - Lamp

© 1/O OIOIE It H==0ll 2EE=XE ZEEH

HE OICIE oroll Rl= =2l el 2=t
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Runtime performance

| X20D19371 [VO Mapping] X -
LELLLASBAR <
Name L. Postn  Verson  Descrption Channel Name Process Varable  Dafa Type  Task Class Inverse Smulste  Description [1]
B 4 X20CP1486 1120 X20CPUCeleron | | +@ ModuleOk BOOL = = Module status (1 =module present)
wor gl Serial IF1 Communication Por
= gt‘ :: ES;EUNK 4@ SenalNumber UDINT m m Serisl number
= 3 ModuelD UINT 5] 5] Module 1D
w5 USB IF4 Universal Sensl Bu
o USE IF5 Uriversal Serial Bu | | *@ HardwareVariant UINT =] =] Hardware vaiant
% 0K IF6 BAR X2X Link JUINT T [] |Firmwre version
, [ T . N— =Ty
%, 20009322 VOMapPINg . Vi | o Digtalinputot BOOL = 5] 24 VDC. 0.1to 25 ms swiching delay
ke Configuration +Q Digtallnput02 BOOL = = 24 VDC, 0.1to 25 ms switching delay
3 Digtallnput3 BOOL 5] ] 24YDC. 0,110 25 ms swehing delay
System Designer +Q Digtallnput0s BOOL ] m 24V, 0.1t0 25 ms swicching delay
P 3 Digtalinput05 BOOL = ] 24VDC. 0,110 25 ms swieching deiay
+Q Digtallnput0s BOOL ] ] 24V, 0.1t0 25 ms swiching delay
Beplecstiaias Most S +@ Digtallnpu7 BOOL 5] = 24VDC. 0.1t0 25 ms switching delay
— +Q Digtallnput0s BOOL 5] 5] 24V, 0.1t0 25 ms swiching delay
. +3 Digtallnput03 BOOL 5] ] 24VDC. 0,110 25 ms sweching delsy
= +@ Dighallnput 10 BOOL m ] 24 VDC, 0.1to 25 ms switching delay
Paste +3 Digtalinput 11 BOOL 5] 5] 24VDC, 0,110 25 ms swieching dely
Delete 0 Digtalinput12 BOOL 5] 5] 24 VD, 0.1t0 25 ms swikching delay

2 68 CIXE 23 329 /0 Y

A BH0A, HE2 1/0 0101l GI0IEHIF &0 ot HAA ZAHA N 2L EHAHECLC
. gFor “Automatic”0l @& &0 Z2HMEJL YEEH, Automation Studio = As2=2
HEOAFEE &= e JHE W2 HA3 2AHAE A8 0|

Programming W Editors W Configuration editors W |/O mapping

44.41/0 848
EXNst 2 EH42 EIE T2 24 310[ 1/O configuration A A& E 4= QUL

A B&RI/O 282 Jis2 B8 O R0tN= SEY LSS0l AISE = U
?lol =240l SItg 240l

rr
i

s 2EE JtsAI210I

Physical View 0ll Al St=0 %01l = <Configuration>S &1 EHGIH @RS |/O 20 1/0 ME 0| ™ =L},

% X20019371 [Configuration] X
A& ® B $
L... Posttion Wersion Description Name Walue Description
1120 X20CPU Celeron €| || 5 %i @mggﬂ |
IF1 Commmupe:olay: Fen 9 Function model defaut Module operating mode
3 POWERLINK B G
~ @ Module supervised on Service mode f there is no hardware module
IF4 Universal Serial Bu :
IF5 Universal Serial Bu @ Inputfiter [0.1ms] 10 Specifies the fiter time of all digital inputs
IF& BA&R 32X Link i @ Packed inputs off Packed |/0 data instead of single digital inputs
1 T1__ 1011 12 Diatal inouts 2 B ™ Simulation
/0 Mapping VDO @ Smulation device Assigned simulation device
Configuration g
System Designer
Add Hardware Module...
Replace Hardware Module...
. =
I8 69: CIKE 28 25 &3
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Runtime performance

Programming W Editors W Configuration editors W Hardware configuration W 1/O con-

u figuration

/0 282 ol 2212 =& SE2 22 48&E /0 2501 1/0 AIAE 2dh 20 X= A 0ICH.

ArEX= AIAEO0l O] &0 HEH SEot=Al &8 + UL

|/O configuration 2t 2= “Module supervise” SEHS 0l M 1/O0 252 2LIEE S enable (default

stting) £ = disable & = QUC}.

DLIEHE 43l

Automation Runtiem Ol 2ol 20| 226t AH SLIEHEZ M, Oleiet 22 AEIJF MHIAZEZ HEE £

=2
UL
e R0 2= 2E0| =Mootk £=2 M (not connected).
e =R SCIHLZ HZE 2E0| R0 ANz 48&
e |/OAMAEHONM 2E2 &2 4= 212 W (e.g. Module defective).

ZLIEHE HIZ243s

SUEHEZO HI 283t S, “ModuleOK” THZ2 0l H+~5 WEG= A2 HS2AE22RH L4
DJ—

o| = AtS H 23/l > =5lIC= =
& PLC1.CPUIFS 5T2 VO Configuration] | & PLC1.CPUIFG.ST1 [I/O Mapping] X
@
annel Name Data Type Task Class PV or Channel Name Inverse Simulste Description [1]
+@ ModuleOk BOOL Automatic modul_ok01 O (] Module status (1 = module present)

8 70: OIZ2I0IdE AI8Et 28 2LIEE

[e]3 % [[H

ot

AL
e

Real-time operating system W Target systems W SG4 W |/O management W Method of

u operation W Error handling
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=2
=]

HE[EfAZ A|AE|O| 4 S &
0l #E{= Automation Runtime Ol 6tLF £= Ch=2] T2 ) 2H0| A D HAE M HE A
Z=6t=XI0ll CHoll 2™ &L,
HAD 2lA QE=Re =2 SA=R2 HAZI HA2 HSole R2 28=R2 HHAIE CIHEE
ol= 210| JtsatAHl &L
Ol Ml: Profiler 8 AISSI0 AIARIN A= HIZT SHAE &S|
h 22 21 “udiEndValue” 2 DIXI2 gts BHZHGHH
| & BiCtE S
= 2,000 22 & &s5tet.
profiler. pd

“Loop” 2t “Loop1” HIAIE AIESdll A, Watc
“Loop1” HIAA = “Loop” HIAZAS HEGHH

“Loop” HIAZ0 “udiEndValue” B14=29| =D|

<&

Profiler & & Lt

i

S 20
Loop—
LampTest— ‘
Loopl — s
il T
Other System T asks ‘ ‘ ‘ + ‘ ‘ ‘ \ ‘ ‘ {
0.000 9029.250 18058.500 27087.750
& 71: Interrupting tasks
“Loopl1” HIAZJIHIAZR ScA #4 0HA AHE [, = 0/0IX= HIAZIL 2EGHA
AlE K AFEE = UL
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HE[E{AZ AlAHS 42EE

%l X20CP1486 [Configuration] X%

<+
Name Value
= ¢t X20CP1486

“ Memary corfiguration

10
S
3
w
HU
nx
0
o
O

NAASA, AT A #1 2

Jeflt POWERLINK = X2X £ AFE8 iHE ALIE2] 1/O TIOIH 2tel o

S=0tAl L.

+F Timing
“ Resources
- @ Numberof cyclc resources 8

[~ [ (- [
4
o
o
&
g
a8

@ Activate exception task class off
Bl “# Cyclic task classes

4.3.6 “I/O ®H t2I] - 1/0 Mﬂga”mw HHASOl, CIOIH 2Me
ZICHA I/O AFOI2 D SOI3HE & UACEH CIOIEIJE I/O 24 AOI 20l Al e
HMelZ E=2 50| AdH, HAD 2eHA= =S W20 O UF S50 {03 dmant ot of

Lo 9 1/Dinput delay no delay
L. 9 1/0output delay o delay
= Cyelic #2
“ Cyclic #3
¥ Cyclic 24
“ Cyclic #5
¥ Cyclic #6
“ Cyclic #7
¥ Cyclic #8

2 72: ElA3 o)A #1 9|
AtO|2 Bl MH

o
[w

E-E-E-E-E-E-E

Programming W editors W Configuration editors W Hardware configuration W CPU con-—

| figuration

SE=A0F LA ItsE W2 MelE s HlAdsE AT SciA #8 0l 2 &0

0l HIAZA ZehA 9 CIZE(default) AFOIZ EF (cycle time)2 10 ms 01 ol 2XH(tolerance)= 30
sec O|C}.

HAZ ScHA #8 0l 2E & 0F 6h= HIAZ:
o OE2AolE Z2OYe2RHY ItY H2
o S &Gt/ A0 A 28lE HLS

D208 M0 2eiolA, I o0k S JHXIDF QUCH
o JHESU UEZ2=ot)| - AAIZE e AIAE 0 S0t 8L
« CEY St U2 =0t)| - A2 &k AIAR0 S0 UCH.

o
o

ArE X = AL et &8 25 252 Configuration View Ol A & E46H OF
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GE[E|AZ AlA”O| 4258

%% PLCL - Properties

[ar | wo

| BuidEverts | oFC

| General |

|
Runtime Versions I Build |

FLC1

Default task class

Cyclicd

Default target memory for cyclic tasks

UserROM

Default target memory for libraries: UserROM

Diefault target memory for data objects UserROM

[ lgnere data cbjects that are on target only

[] Packed runtime cenfiguration data

[] Packed /0 mapping data

Generate PV transfer list

|| Transfer objects only if relevant changes have been made
[ Ignere version dependencies of BR modules

p
Advanced

|

Download mode

= Overload (reinitializes variables, executes Exit
' -/Init-Subroutines)

™ Copy mode (preserves variable values, no Exit
= -/Init-Subroutines)
_ One cycle mode (task update within one cycle,
() enly code changes allowed. no Exit-/Init-
Subroutines)

Prompt

[] Prompt before project download

] [ Cancsl ] Apply

18 73: Configuraiton View 0IA CH22E

e = O 2E - Overload mode
Overload mode = g =& =217
ration)2 CIZE 2 E0|L}.

ec

43

Y DES NE BHAST B2 AS6

S M2& 24 (new configu—

Overload mode = & Al 2+ A4t

"

>
>
0z
=2
Ja
[l
ol
bl
e
[wl

Bl & 22 E - One Cycle mode

AAIZ MO AIARIS BESHE0

o2 o

AAEC JHE HHE SMEtAlZtS 28

[ T

glEle = 22 E - Copy mode
ALAIZE MA A|AEIS HAGI=H &

s

ol [gon

OtLt.
tCH.

ottt Z2 S s AI0I2S2

tCH. 8t AFOI2E otLtel 2 e 8ol HE = 0

4

rr
12
>
S
0z
z

& =0

Real—-time operating system W Target systems W SG4 W Download W Copy mode

o Overload
o One cycle mode
o CopyMode

5.4.2 Exit HEFEl

OE HAZTS Exit MEFE2 HIAIIL ANE [ s &= 0
|

ook 2l AA(MIR2el, ATHHIOIA)I ZDISt £= A0I2 MERENAM AFSECH, 014E 2lAAS

ot M= Ct.

ro
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12

Ok
=

62

29 NAge 2

= 2120 B AIAEINIA L2E01 2 AN 2A2[E StHM HE2IAH0IE& L SHEHAI AFOI O

OIEHIOIAE M=¢StLh.

HE| A2 HECIHOIEES BEst 2= CIACISCH HAIMNA HE23H01E EHle= =&l

2laA A2 2 JlsolH St

218 74: Automation Runtime Et2! A|AE

HE| A AABIN EEEC=MN HE2IAHO0IE EIOIY2 AFZEXL] SE6t LAAIEE UEGES
=PSRN
HA= 22 ¢ e elA3 SHA00AM A 23S0 K== A 00F ot0, A2t =X £ 0tE
F=UE st HAIAS2 X2 M el A3 ZHAUA A &#5HH =0
Ol 2IAAE SESHOZ AIScl=s SAMH HE2IAH0ED JIHS AsS 2102 BOHESE 4 U= 2 HY
XS KJStH.
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“Loop» EE:’_%
“Loop” 2 B Structured Text T2 02U A Z U=ACH FOR |Z| A& 228 B4

0

—
HANBI0 22 BHAE 4= UL 2B U2 SIAZ2Z M CPU 222 SIHAIA A cycle time violation 2
LA A & ULCH
MName Type & Reference i Constant (@l Retain~ Value PROGRAM INIT
“COPYRIGHT - Bemecker + Rainer udEndvalue := 50 ;
~ Program: Loop END_PROGRAM
* File: Loop.var
* Author: Academy
* Created: June 16, 2014 FPEOGEAM CYCLIC
* Local variables of program Loop
& udcnt UDINT 0 0 0 (* implementation of program Loop *)
& udStartValue  UDINT O O O 0 FOR udCnt := udStartValue TO udEndValue DO
@ udEndValue UDINT ] | O 1000 udvValue := udValue + 1;
& |dvaiue JUDINT | | | 0 END FOR
gMain := gMain + 1;

38 75: “Loop” HE M
END PROGRAM

18 76: Structured Text 2 “Loop” &3
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Training modules

TM210 — Working with Automation Studio

TM213 — Automation Runtime

TM223 — Automation Studio Diagnostics

TM230 — Structured Software Development
TM240 - Ladder Diagram (LD)

TM241 - Function Block Diagram (FBD)

TM242 — Sequential Function Chart (SFC)
TM246 — Structured Text (ST)

TM250 — Memory Management and Data Storage
TM400 - Introduction to Motion Control

TM410 — Working with Integrated Motion Control
TM440 — Motion Control: Basic Functions

TM441 — Motion Control: Multi—axis Functions
TM450 — ACOPOS Control Concept and Adjustment
TM460 — Initial Commissioning of Motors

TM500 - Introduction to Integrated Safety
TM510 — Working with SafeDESIGNER

TM540 - Integrated Safe Motion Control

TM600 - Introduction to Visualization

TM610 — Working with Integrated Visualization
TM630 - Visualization Programming Guide
TM640 — Alarm System, Trends and Diagnostics
TM670 — Advanced Visual Components

TM800 — APROL System Concept

TM811 — APROL Runtime System

TM812 — APROL Operator Management

TM813 — APROL XML Queries and Audit Tralil
TM830 — APROL Project Engineering

TM890 — The Basics of LINUX

TM920 — Diagnostics and service

TM923 — Diagnostics and Service with Automation Studio
TM950 — POWERLINK Configuration and Diagnostics

TM1010 = B&R CNC System (ARNCO)

TM1110 - Integrated Motion Control (Axis Groups)

TM1111 = Integrated Motion Control (Path Controlled Movements)
TM261 — Closed Loop Control with LOOPCONR

TM280 — Condition Monitoring for Vibration Measurement

TM480 — The Basics of Hydraulics

TM481 — Valve—based Hydraulic Drives

TM482 — Hydraulic Servo Pump Drives
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