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All that technology can do.
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DEBUG of Application.

The flexibility of a CNC can also be measured with the rapidity and quality of application on
different machines. One of the basic elements to reach this aim is the PLC software system
development and mainly its simulation and program check potentialities (debug).

The debug on an application requires the display, even at the same time, both of the sign
conditions of the PLC OUTPUT and the information related to it. For example:

The condition of one (or more) PLC INPUT signals.

The value of one (or more) variables belonging to the PLC or CNC environment.

The evolution of the part program both concerning the synchronization commands with
the software and the control and use of the variables in the CNC environment.

The PLC program evolution.

Moreover, what follows can be extremely useful:

e Suddenly modify the variables of both environments

Make state simulations for PLC INPUT signals
Force the state of PLC OUTPUTS

e Check the programs evolution in step-by-step mode.

The CNC development system allows all this and as an example, here below is reported the
screen of a man-machine interface, where, besides the standard pieces of information (i.e. axes
measures, origin and enabled tool, running Part Program, etc.) are reported the windows
displaying a dynamic view of what follows:

e Part Program records or steps

e List of the variables recalled within the PLC program
e PLC input signals

e PLC output signals

e Variables into the CNC (named “R").
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The windows, besides allowing a dynamic display, also allow both the modification of variables and
the forcing of the PLC input and output signals. This can be seen in the detailed display of each
window.
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DEBUG DELLA APPLICAZIONE

1.1 Sudden variables modification

. PLC Yariables W' _ x|
A Areas | b4 .fl‘-.reasl FLC inputsl PLC Dutput&l Az Inputl Az I:Iutputl oA I ’l

20 | 0000 0000.0000.0001 28 | 0000.0000.0000.0000 ’J

21 |0100.0011.1001.0110 24 | 0000,0000.0000.0000 —

22 | 0000.0000.0000.0000 30 | 0000.0000.0000.0000

£3 | 0000.0000.0000.0000 41 | 0000.0000.0000.0000

24 | 0000.0000.0000.0000 32 | 0000.0000.0000.0000

25 | D011.0111.0000.0000 33 | 0000.0000.0000.0000

26 | 0000.0000.0000.0000 34 | D000.0000.0000.0000

27 |0100.0100.0111.1010 35 | 0000.0000.0000.0000

Fomat [y =] e ~] B
Decimal
| Hexadecimal Cancel

For an easy reading and modification of the variables, it is possible to define their display format.
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1.2 Forcing of PLC inputs and/or output.

The colour red indicates that the signal was forced. For input signals the forcing can also be
permanent, except in case of explicit command.

=
.-'l.-’-‘-.reasl b dreas  FLE inputs | PLC Dulputsl iz Inputl bz Dutpull A I "I
bI_1_18 II]I]I]I].I]I]I]I].I]I]I]E.I]I]I]I]
MI_1_32 |ooo1.0000.0000.0000
MI_1_48 (0000.0000.0000.0000
MI_2_18 II]I]I]I].I]I]I]I].I]I]I]I].I]I]I]I]
MI_Z 32 II]I]I]I].I]I]I]I].I]I]I]I].I]I]I]I]
MI_2_4a II]I]I]I].I]I]I]I].I]I]I]I].I]I]I]I]
al
INGRE_ML 105 Driver dzee i 0K _I
Mazk Save )4 Caticel

Each signal, besides being identified with the terminal or terminal board to which it is connected, it
is also provided with a displayed comment, written by the application, and by which the name /wire
number is identified. This comment provides for the wiring diagram, which is temporarily missing.
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DEBUG DELLA APPLICAZIONE

1.3STEP BY STEP Analysis of the Part Program.

To accomplish the Part Program evolution at its best, it is possible either to run it throughout or to
cancel all the axes displacements. The running can be either of continuous or step-by-step type. In
the latter mode it is possible to accomplish, predict, and control the running result of each program
record. A stop is alowed only on the movement instructions or on the output of auxiliary functions
or any instruction.
During the running of the main program it is possible to control the calls to the sub-programs with
the possibility of displaying or not the sub-programs records.
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Modify  Display {m
NEOO <IFF<FNZ-l  Stop video Refresh
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ME30 WP N730
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A, ~
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MAS
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In order to check the results of the part program the measures display is available. Such a display
is updated no matter if the movement was executed or not. Another control device is the window
for the variables and the PLC input and output signals .

im, Track ;IEIEI
Modify Display  Track options |

4 e
M10 L<PRESPA:

MZ0GE40 { T aglio} <TOL=13<REF=1:><FED=1000.0><5PD=830.0> <R 02
M30GES { Irkerp. linears} <IMY'=20.0003 < FMY'=220.0003 < INZ=0.0003<F
30 GBS { Interp. lineare} <INv'=220.0005 <FNY'=220.0005 <IN2=0.000;-
M40 GBS { Interp. lineare} <INv'=220.0005 <FNY'=20.0003 <INZ=200.000;
MEQ GEES { Interp. lineara} <INv'=20.000: < FNY=20.000: < IN2=200.000;-

-

|

| Run Ling =---- | Select Line =3 |. InRUN 2
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1.4PLC Program

Analysis

In order to control the PLC program it is possible to display the source file related to the dynamic
view either of the state or the value of the variables belonging to the selected record in the text.

“Window 2"
PLC synonyms “window 3”
“Window 1” l Shtate cl)f thedsl_yno_nym_s (tjhat are on
Source file selected the selected line in window 1.
AN i
Wi, PLC state display - |.5’ |_>_<j
ﬂ Spnonym | / Yalue |
caze 44 : |_Gakd Falze
FATM =0 |_GAM2 False
if[ I_G{.-'—‘-.M# bl | GRS 1 G | GAMT s
FATH =1;
h
i1 e -
{
FATM =1 Spnonym Y alue i
|_Gakdd =1; 8
| GAM2 = 0; _APPSTAT ]
|_Gak1 =0; ]
' 0
}I?ureak; 0
h B ABIASS ]
._.'::' SRR R RN R R RN .E oy B ._n‘:_I_;:' il | :' MARLIA]L E = u '{l,'ElL“: FalSE
it F'E%ET th O_ExE ) 8 AR True
switch( 0_GM ) & ABILY True
i J 2 ABILE True
SRR s e A ACCIN 80255
messagp[ AT_HOME]; C ACKCOMS Falze
break:; B sM03 Falze
. B AM04 Falze
e g B AMOS False
messagpl M5 MOBSTA ; B am19 Falze
M orova messadolo con stomes commonibile ved captolo 122 N S 4o Clom x
< | A ER | »

| C:hplehplcAPROVALC | Line 450
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DEBUG DELLA APPLICAZIONE

i, PLC state display ;lil.l‘j
File Masks Search | options

|_Gap:z  Fonb... I : :I Curianym | Walue |
|}_'3-"-"-M'| Calaurs Comments ... PSET Ealse
i Tab skop ... Morrmal .. 0_ExE True
=il
case 44 ey
FATM = 0:
if[ |_|3;{.-'5‘-.M4 Rl || GAMZ &8 1_GAMT
}If_"ﬁ"TM =1 .y Walue ;I
if1]  /~DEBUG Come sopra ™ B AMO3 False |
{ B AM04 Falze
PG B AMO5 False
| Akl =0; B AMCG Falze
i B AFP_IN 0
}'?’Eakf' B A5SMAM 0
1 I AUSOM Falze
PEFFEFFEE PR3 '_9:"'-': _::91[-_!:5 :.I'-:.-E:'Z-E!.:i :'."E_-"-_!:E_-f:_: 008 J B MEJDG I:I
if [ F'E:{ET fefe O_EXE ] M A-EIOGM q
gwiteh[ O_GH ] B a2 15
i B A-v0L3 32
ey i O BLOCK False

meszagp| .-'-‘-.T_HEI ME] O BLOCY False

break. O BLOCE Falze
i rhInY [ =
o | [~ 4] B

[Chplchple\PROVAT C [ Line 465

For an easy program anaysis, different parts of the test can be highlighted with different
colours such as comments, instructions, synonyms, with a previously defined value.
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Input masks buttons

Windows for the selection of
buttons to be added to the

form
i
i PLC state display =8| x|
File _Maske—Sm=roT TRLONS —
m miot o3| mioiod] mioios /
A6 o =P ——— = Synarym / | Value |
ALCCIN £0.000
— — MEMO_x 0,000
* Setta Spazio di lubrficazione (mm) a 1000 Rl
{SPALL = [1000+40s[13]);
ACCIM +=[float)fabs(MEMO_x - F_b10]; 5' Walue i
ACCIM += [float)fabs(MEMA_Y - F_MM12);: 0
ACCIN += [floatfabsMEMO_Z - F_MM14]:  Free fissigned 0
MEME_X = F_MM10; /* M quota (IRSEEL L B .. b 0
i e e I 17 e Y 0
T R L N R RO MI_01_09 MI_01_04 0
MI_01_10 I I TR Falss
if [ ACTIN 3= SPALU | M B
{ eieh ey
LUBRI=1; g < | True
ACCIN=0; * Reset acour MIT0T15 j True
| ) = 80,000
o Cancel | ar. | False
fLUBET] /Se s Falze
{ s s ananel —1 | B omoT Falze
LUBF“=D_. LiEalipy D LU B .":".MDE False
} B am19 Falze
it B Akdr C-lam =
| » 1| | &

[CAplchpl\PROVATC | Line 554

In order to simulate the program functioning, events can be simulated thanks to the availability of
software buttons (keys) made according to the user’s need.
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