
Programming Manual
Job Planning

MANUAL No.  NCSIE-SP02-07

Yaskawa Siemens CNC Series



This manual is made by quoting a document of the SINUMERIK series which is a CNC system 
from Siemens, adding the necessary information for Yaskawa Siemens CNC series, and 
deleting the unnecessary information. 
 
Therefore, this manual includes also the content about a product without a direct relationship 
with Yaskawa Siemens CNC series. Following functions and related variables are not available 
for Yaskawa Siemens CNC series. 

Punching and nibbling 
Learn compensation characteristics (QECLRNON, QECLRNOF) 
Extended stop and retract 
Axis container (AXCTWE, AXCTWED) 

For actually available functions in your machine, Please refer to the documents published by the 
machine manufacturer. 
 
This manual is intended for both of Yaskawa Siemens 840DI and Yaskawa Siemens 830DI. 
In this manual, the functional differences of these two models are not taken into account in its 
description, thus please refer to the catalog (MANUAL No.: NCKAE-PS41-01) for available 
basic functions and possible optional functions of each model. 
 
In this manual, the names of documents for SINUMERIK series are included.  
The English documents currently prepared for Yaskawa Siemens CNC series are shown in the 
following table. 

Manual Name Manual Number 
Yaskawa Siemens CNC series (Catalog) NCKAE-PS41-01 
Yaskawa Siemens CNC series Operating Manual for Standard HMI NCSIE-SP02-24 
Yaskawa Siemens CNC series Operating Manual for Machining Center NCSIE-SP02-25 
Yaskawa Siemens CNC series Programming Manual Job planning  
(This manual) 

NCSIE-SP02-07 

Yaskawa Siemens CNC series Programming Manual  
for Machining Center 

NCSIE-SP02-20 

Yaskawa Siemens CNC series Programming Manual for Lathe NCSIE-SP02-21 
Yaskawa Siemens CNC series Maintenance Manual NCSIE-SP02-10 
Yaskawa Siemens CNC series Diagnostics Guide (This manual) NCSIE-SP02-12 
Yaskawa Siemens CNC series Maintenance Manual  
Serviceman Handbook 

NCSIE-SP02-19 

SINUMERIK Operator's Guide HMI Advanced 6FC5398-2AP10-0BA0
If you have any questions, comments, suggestions, or corrections for the above-mentioned 
documents, please contact our office shown in a back cover or a regional service office. 
 
The Internet address of the web site for our company and products is as follows:  

http://www.siemens.co.jp/ 
 
For EU Declaration of Conformity, please ask to the manufacturer of your machine. 
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DEF INT name

DEF INT name=value

DEF REAL name

DEF REAL name1,name2=3,name4

DEF REAL name[array_index1,array_index2]

DEF BOOL name

DEF CHAR name

DEF CHAR name[array_index]=("A","B",…)

DEF STRING[string_length] name

DEF AXIS name

DEF AXIS name[array_index]

DEF FRAME name



INT 

REAL 

BOOL 

CHAR 

STRING 

AXIS 

FRAME 



$MN_LUD_EXTENDED_SCOPE=1  

PROC MAIN 

DEF INT VAR1 

... 

SUB2  

...  

M30  

  

PROC SUB2 

DEF INT VAR2 

...  

IF (VAR1==1) 



 VAR1=VAR1+1 

 VAR2=1 

ENDIF 

SUB3  

...  

M17  

  

PROC SUB3 

...  

IF (VAR1==1) 

 VAR1=VAR1+1 

 VAR2=1 

ENDIF  

...  

M17  

DEF INT COUNTER  

LOOP: G0 X… 

COUNT=COUNT+1  

IF COUNT<50 GOTOB LOOP  

M30  



DEF AXIS ABSCISSA; 

IF ISAXIS(1) == FALSE GOTOF CONTINUE  

ABSCISSA = $P_AXN1  

CONTINUE:  

DEF AXIS SPINDLE  

SPINDLE=(S1)  

OVRA[SPINDLE]=80 

SPINDLE=(S3)  

…  

� 

� 



DEF CHAR NAME[n,m] 

DEF INT NAME[n,m]

DEF REAL NAME[n,m]

DEF AXIS NAME[n,m] 

DEF FRAME NAME[n,m] 

DEF STRING[string_length] NAME[m]

DEF BOOL[n,m]

� 

DEF Type VARIABLE = SET(VALUE)
DEF Type ARRAY[n,m] = SET(VALUE, value, …)

DEF Type VARIABLE = Value
DEF Type ARRAY[n,m] = (value, value, …)

ARRAY[n,m]= SET(value, value, value,…)
ARRAY[n,m]= SET(expression, expression, expression,…)

� 

Array

DEF Type ARRAY[n,m] = REP(value)

DEF Type ARRAY[n,m] = REP(value, no.arrayElements)
"No.arrayElements" "Value"

"No.arrayElements" = 0
varName

DEF REAL varName[30] =REP(3.5, 0)



ARRAY[n,m] = REP(value)
ARRAY[n,m] = REP(expression)
ARRAY[n,m] = REP(value, no.arrayElements)
ARRAY[n,m] = REP(expression, no.arrayElements)

"No.arrayElements" = 0

varName [12] =REP(44.5, 0)

DEF Variable type 

SET VALUE or expression  

REP VALUE or expression  

REP VALUE, no.arrayElem. 

CHAR NAME[n,m] 
INT NAME[n,m] 
REAL NAME[n,m] 
AXIS NAME[n,m] 
FRAME NAME[n,m] 
BOOL[n,m] 

STRING[string_length] NAME[m]

NAME 

Type VARIABLE 

ARRAY[n,m]= SET(value, 
value,…) 

TYPE ARRAY[n,m] = REP(value) 



ARRAY[n,m]= SET(value, value, 
..) ARRAY[n,m] = 
SET(expression, ...) 

ARRAY[n,m]= REP(value) 
ARRAY[n,m]= REP(expression) 

ARRAY[n, m] 

n 

m 

Maximum array size  

No.arrayElem. 



DEF INT NAME[32767,32767]

N10 DEF REAL ARRAY1[10,3] = SET(0, 0, 0, 10, 11, 12, 20, 20, 20, 30, 30, 30, 40, 40, 
40,) 

N20 ARRAY1[0,0] = REP(100) 

N30 ARRAY1[5,0] = REP(-100) 

N40 ARRAY1[0,0] = SET(0, 1, 2, -10, -11, -12, -20, -20, -20, -30, , , ,  

-40, -40, -50, -60, -70) 

N50 ARRAY1[8,1] = SET(8.1, 8.2, 9.0, 9.1, 9.2) 



� 

� 

� 

� 

DEF REAL ARRAY[2,3]=(10, 20, 30, 40)

� 

� 

� 

DEF INT ARRAY[5, 5]
ARRAY[0,0] = SET(1, 2, 3, 4, 5)



ARRAY[2,3] = SET(VARIABLE, 4*5.6)

$MA_AX_VELO_LIMIT[1, AX1] = SET(1.1, 2.2, 3.3)

$MA_AX_VELO_LIMIT[1,AX1] = 1.1
$MA_AX_VELO_LIMIT[2,AX1] = 2.2
$MA_AX_VELO_LIMIT[3,AX1] = 3.3

DEF REAL ARRAY5[10,3] = REP(9.9)

DEF REAL varName[30] =REP(3.5, 4)

varName[5] = REP(4.5, 10) ;

R10 = REP(2.4, 15) ;

� 

� 

� 

DEF FRAME FRM[10]
FRM[5] = REP(CTRANS (X,5))



ADDRESS[INDEX]

G[<group_index>] = <integer/real_variable>

� 

� 

ADDRESS 

[INDEX] 

G<group_index 

<Integer/real_variable> 



Spindle  

S1=300 

DEF INT SPINU=1 

S[SPINU]=300 

Feed  

FA[U]=300 

DEF AXIS AXVAR2=U 

FA[AXVAR2]=300 

Measured value  

$AA_MM[X] 

DEF AXIS AXVAR3=X 

$AA_MM[AXVAR3] 

Array element  

DEF INT ARRAY1[4,5] 

DEFINE DIM1 AS 4 

DEFINE DIM2 AS 5 

DEF INT ARRAY[DIM1,DIM2] 

ARRAY[DIM1-1,DIM2-1]=5 

Axis assignment with axis variables  

X1=100 X2=200 

DEF AXIS AXVAR1 AXVAR2 

AXVAR1=(X1) AXVAR2=(X2) 

AX[AXVAR1]=100 AX[AXVAR2]=200 

Interpolation parameters with axis 
variables 

 

G2 X100 I20 



DEF AXIS AXVAR1=X 

G2 X100 IP[AXVAR1]=20 

Indirect subroutine call  

CALL "L" << R10 

N1010 DEF INT INT_VAR  

N1020 INT_VAR = 2  

...  

N1090 G[8] = INT_VAR G1 X0 Y0 

N1100 INT_VAR = INT_VAR + 1 

N1110 G[8] = INT_VAR G1 X0 Y0 

N2010 R10 = $P_GG[6] 

...  

N2090 G[6] = R10 



EXECSTRING (<string_variable>)

EXECSTRING  

(<string_variable>) 

N100 DEF STRING[100] BLOCK 

N110 DEF STRING[10] MFCT1 = "M7"  

  

N200 EXECSTRING(MFCT1 << " M4711") 

  

N300 R10 = 1  

N310 BLOCK = "M3"  

N320 IF(R10)  

N330 BLOCK = BLOCK << MFCT1  

N340 ENDIF  

N350 EXECSTRING(BLOCK) 



MSG("Viene lavorata l'''ultima figura")

R1=10.518 R2=4 VARI1=45 

X=47.11 Y=R2 

R1=R3 VARI1=R4 

R4=-R5 R7=-VARI8 





+  

-  

*  

/  

DIV 

MOD 

:  

Sin() 

COS() 

TAN() 

ASIN() 

ACOS() 

ATAN2 (,) 

SQRT() 

ABS() 

POT() 

TRUNC() 

ROUND() 

LN() 

EXP() 

MINVAL () 

MAXVAL () 

BOUND () 

CTRANS() 

CROT () 

CSCALE() 

CMIRROR() 



R1=R1+1 

R1=R2+R3 R4=R5-R6 R7=R8*R9  

R10=R11/R12 R13=SIN(25.3)  

R14=R1*R2+R3 

R14=(R1+R2)*R3 

R15=SQRT(POT(R1)+POT(R2)) 

RESFRAME= FRAME1:FRAME2 

FRAME3=CTRANS(…):CROT(…) 



CHAR, INT REAL BOOL
CHAR

STRING AXIS FRAME
STRING

BOOL

BOOL
CHAR, INT REAL

 BOOL CHAR, INT REAL

� 

� 

CHAR INT

AND

OR



NOT

XOR

B_AND

B_OR

B_NOT

B_XOR

==  

<>  

>  

<  

>=  

<=  

AND 

OR 

NOT 

XOR 

B_AND 

B_OR 

B_NOT 

B_XOR 



IF R10>=100 GOTOF DEST

R11=R10>=100
IF R11 GOTOF DEST

IF (R10<50) AND ($AA_IM[X]>=17.5) GOTOF DESTINATION

IF NOT R10 GOTOB START

IF $MC_RESET_MODE_MASK B_AND 'B10000' GOTOF ACT_PLANE



TRUNC (R1*1000)

TRUNC()  

� 

� 

� 

� 

� 

� 

� 



N40 R1=61.01 R2=61.02 R3=0.01 

N41 IF ABS(R2-R1) > R3 GOTOF ERROR 

N42 M30 

N43 ERROR: SETAL(66000)  

R1=61.01 R2=61.02 R3=0.01 

R11=TRUNC(R1*1000) R12=TRUNC(R2*1000) 
�R13=TRUNC(R3*1000) 

IF ABS(R12-R11) > R13 GOTOF ERROR 

M30 

ERROR: SETAL(66000)  

R1=61.01 R2=61.02 R3=0.01 

IF ABS((R2-R1)/R3)-1) > 10EX-5 GOTOF 
ERROR 

M30 

ERROR: SETAL(66000)  



Result smaller value = <MINVAL>(<Variable1>, <Variable2>)

Result larger value = <MAXVAL>(<Variable1>, <Variable2>)

Return value = <BOUND>(<Variable min>, <Variable max>, <Variable 
test>)

MINVAL ()  

MAXVAL ()  

BOUND ()  

Variable1, Variable2 

Variable min 

Variable max 

Variable test 

DEF REAL rVar1 = 10.5, rVar2 = 33.7, rVar3, rVar4, rVar5, rValMin, rValMax, rRetVar 

rValMin = MINVAL(rVar1, rVar2) 

rValMax = MAXVAL(rVar1, rVar2) 

  

rVar3 = 19.7  

rRetVar = BOUND(rVar1, rVar2, rVar3) 

 

rVar3 = 1.8  

rRetVar = BOUND(rVar1, rVar2, rVar3) 

 

rVar3 = 45.2  

rRetVar = BOUND(rVar1, rVar2, rVar3) 

 



If (otto==10) and (anna==20) gotof end





Type conversion to STRING:  

STRING_ERG = <<any type1) 

STRING_ERG = AXSTRING (AXIS) 

  

Type conversion from STRING:  

BOOL_ERG = ISNUMBER (STRING) 

REAL_ERG = NUMBER (STRING) 

AXIS_ERG = AXNAME (STRING) 

  

Concatenation of strings:  

any type1) << any Type 1) 

  

Conversion to lower/upper case:  

STRING_ERG = TOUPPER (STRING) 

STRING_ERG = TOLOWER (STRING) 

  

Length of the string:  

INT_ERG = STRLEN (STRING) 

  

Look for character/string in the 
string: 

 

INT_ERG = INDEX (STRING, CHAR) 

INT_ERG = RINDEX (STRING, CHAR) 

INT_ERG = MINDEX (STRING, STRING) 

INT_ERG = MATCH (STRING, STRING) 

  

Selection of a substring:  

STRING_ERG = SUBSTR (STRING, INT) 

STRING_ERG = SUBSTR (STRING, INT, 
INT) 

  

Selection of a single character:  

CHAR_ERG = STRINGVAR [IDX]  

CHAR_ERG = STRINGARRAY [IDX_FELD, 
IDX_CHAR]  
1) "any type" stands for the variable types INT, REAL, CHAR, STRING, and BOOL. 



DEF STRING[20] STRG = "Axis . 
stopped" 

 

STRG[6] = "X"  

MSG(STRG) 

STRG[6] = 0 

 

MSG(STRG) 

MSG("Position:"<<$AA_IM[X])



DEF STRING[32] STRING_ERG  

STRING_ERG = AXSTRING(X) 

DEF BOOL BOOL_ERG  

DEF REAL REAL_ERG  

DEF AXIS AXIS_ERG  

BOOL_ERG = ISNUMBER ("1234.9876Ex-7") 

BOOL_ERG = ISNUMBER ("1234XYZ") 

REAL_ERG = NUMBER ("1234.9876Ex-7") 

AXIS_ERG = AXNAME("X") 





DEF INT IDX = 2 

DEF REAL VALUE = 9.654 

DEF STRING[20]STRG = "INDEX:2" 

IF STRG == "Index:" <<IDX GOTOF NO_MSG 

MSG ("Index:" <<IDX <<"/value:" <<VALUE) 

NO_MSG: 

DEF STRING [29] STRG
…
IF "LEARN.CNC" == TOUPPER (STRG) GOTOF LOAD_LEARN



IF(STRLEN (MODULE_NAME) > 10) GOTOF ERROR



INDEX 

RINDEX 

MINDEX 

MATCH 

DEF INT PATHIDX, PROGIDX 

DEF STRING[26] INPUT 

DEF INT LISTIDX 

INPUT = "/_N_MPF_DIR/_N_EXECUTE_MPF" 

LISTIDX = MINDEX (EINGABE, "M,N,O,P") + 1 

PATHIDX = INDEX (INPUT, "/") +1 

PROGIDX = RINDEX (INPUT, "/") +1 

 

VARIABLE = SUBSTR (INPUT, PATHIDX, 
PROGIDX-PATHIDX-1) 

VARIABLE = SUBSTR (INPUT, PROGIDX) 



DEF STRING [29] ERG 

ERG = SUBSTR ("ACK: 10 to 99", 10, 2) 



DEF STRING [50] MESSAGE = "Axis n has 
reached position" 

 

MESSAGE [6] = "X"  

MSG (MESSAGE) 

DEF STRING [50] STRG  

DEF CHAR ACK  

…  

STRG = $P_MMCA  

ACK = STRG [0] 

DEF STRING [50] STRG  

DEF CHAR CHR1  

EXTERN UP_CALL (VAR CHAR1) 

…  

CHR1 = STRG [5]  

UP_CALL (CHR1) 

STRG [5] = CHR1  



CASE (expression) OF constant1 GOTOF LABEL1 … DEFAULT GOTOF LABELn 
CASE (expression) OF constant1 GOTOB LABEL1 … DEFAULT GOTOB LABELn

CASE 

GOTOB 

GOTOF 

GOTO 

GOTOC 

LABEL 

LABEL: 

Expression 

Constant 

DEFAULT 



CASE(expression) OF 1 GOTOF LABEL1 2 GOTOF LABEL2 … DEFAULT GOTOF 
LABELn

DEF INT VAR1 VAR2 VAR3 

CASE(VAR1+VAR2-VAR3) OF 7 GOTOF LABEL1 9 GOTOF LABEL2 DEFAULT GOTOF LABEL3 

LABEL1: G0 X1 Y1 

LABEL2: G0 X2 Y2 

LABEL3: G0 X3 Y3 





IF 

LOOP 

FOR 

WHILE 

REPEAT 

  

%_N_LOOP_MPF  

LOOP  

 IF NOT $P_SEARCH 

 G01 G90 X0 Z10 F1000  

 WHILE $AA_IM[X] <= 100  

 G1 G91 X10 F500 

 Z–F100  

 Z5  

 ENDWHILE  

 Z10  

 ELSE 

 MSG("No drilling during block search") 

 ENDIF  

 $A_OUT[1] = 1 

 G4 F2  

ENDLOOP  

M30  

%_N_WKPCCOUNT_MPF  

  

DEF INT WKPCCOUNT  

FOR WKPCCOUNT = 0 TO 100  

 G01 …  

ENDFOR  

M30  



%_N_VARIABLE_COUNTER_MPF  

 

DEF INT iVARIABLE1  

R10 = R12-R20*R1 R11 = 6  

FOR iVARIABLE1 = R10 TO R11 

 R20 = R21*R22 + R33  

ENDFOR  

M30  

 

R11 = 6  

FOR R10 = R12-R20*R1 TO R11 

 R20 = R21*R22 + R33  

ENDFOR  

M30  





� 

� 



INIT(n, path name, acknowledgement 
mode)  

START (n, n)  

WAITM (marker no., n, n, ...)  

WAITMC (marker no., n, n, …) 

WAITE (n, n, ...)  

N30 START(2)
N31 G4 F0.01
N40 WAITE(2)

SETM (marker no., marker no., …) 



CLEARM (marker no., marker no., …) 

n 

SETM() CLEARM()



DEF INT MACHINE=1, LOADER=2

START

START(MACHINE)

N10 INIT(2,"MPF200") 

N11 START(2) 

. 

N80 WAITM(1,1,2) 

. 

N180 WAITM(2,1,2) 

. 

N200 WAITE(2) 

N201 M30 

… 

;$PATH=/_N_MPF_DIR  

 

N70 WAITM(1,1,2) 

. 

N270 WAITM(2,1,2) 

. 

N400 M30 



N10 INIT(2,"/_N_WKS_DIR/_N_SHAFT1_WPD/_N_CUT1_MPF")

/_N_MPF_DIR/_N_MAIN_MPF

N10 INIT(2,"MYPROG") /_N_MPF_DIR/_N_MYPROG_MPF 

$MC_CHAN_NAME[0]= 
$MC_CHAN_NAME[1]= 

START(1, 2) 

START(CHAN_X, CHAN_Y) 

 

DEF INT chanNo1, chanNo2)

chanNo1=CHAN_X 
chanNo2=CHAN_Y 

 

START(chanNo1, chanNo2)  



SETINT(3) PRIO=1 NAME 
SETINT(3) PRIO=1 LIFTFAST
SETINT(3) PRIO=1 NAME LIFTFAST 
G… X… Y… ALF=…
DISABLE (3)
ENABLE (3)
CLRINT (3)



SETINT(n)  

PRIO=1 

LIFTFAST 

NAME 

ALF=… 

DISABLE(n)  

ENABLE(n)  

CLRINT(n)  

� 

� 

� 

� 

� 

� 



N10 SETINT(1) PRIO=1 W_CHANGE ->  
�-> LIFTFAST 

N20 G0 Z100 G17 T1 ALF=7 D1  

N30 G0 X-5 Y-22 Z2 M3 S300  

N40 Z-7  

N50 G41 G1 X16 Y16 F200  

N60 Y35  

N70 X53 Y65  

N90 X71.5 Y16  

N100 X16  

N110 G40 G0 Z100 M30  

PROC W_CHANGE SAVE 

N10 G0 Z100 M5 

N20 T11 M6 D1 G41 

N30 REPOSL RMB M3 

-> programmed in a single block.  

PROC LIFT_Z
N10
N50 M17

 M17 



 SAVE 

PROC LIFT_Z SAVE
N10
N50 M17

 G94  G95

N10 SETINT(3) PRIO=1 LIFT_Z



N10 SETINT(3) PRIO=1 LIFT_Z
N20 SETINT(2) PRIO=2 LIFT_X

 SETINT(3)  SETINT(2)

 DISABLE(n) 
 ENABLE(n) 

 DISABLE  ENABLE



N20 SETINT(3) PRIO=2 LIFT_Z
…
…
N120 SETINT(3) PRIO=1 LIFT_X

CLRINT(n)

N20 SETINT(3) PRIO=2 LIFT_Z
N50 CLRINT(3)

 LIFTFAST 

 LIFTFAST

N10 SETINT(2) PRIO=1 LIFTFAST

N30 SETINT(2) PRIO=1 LIFT_Z LIFTFAST



� ASUB

� ASUB

REPOS RMI

 LIFTFAST  ALF=0 
 LIFTFAST

N10 SETINT(2) PRIO=1 LIFT_Z LIFTFAST
ALF=7

G41





ALF=0 

 G41 
 G42



� GET/GETD

� 

� RELEASE
GET

RELEASE (axis name, axis name, ...)  RELEASE (S1) 

GET (axis name, axis name, ...)  GET (S2) 

GETD (axis name, axis name, ...)  GETD (S3)

RELEASE (axis name, axis name, …) 

GET (axis name, axis name, …) 

GETD (axis name, axis name, …) 

Axis name 

RELEASE (S1)  

GET(S2) 

GETD(S3) 



RELEASE(axis) WAITP(axis) GET GET 

%_N_MAIN_MPF  

INIT (2,"TRANSFER2") 

N… START (2) 

N… GET (AX2) 
 

… 

N… RELEASE (AX2) 

N… WAITM (1,1,2) 

N… 

N… M30 

%_N_TRANSFER2_MPF  

N… RELEASE (AX2)  

N160 WAITM (1,1,2) 

N150 GET (AX2) 

N… 

N… M30 



N01 G0 X0 

N02 RELEASE(AX5) 

N03 G64 X10 

N04 X20 

 

N05 GET(AX5) 

N06 G01 F5000 

N07 X20 

N08 X30 

N09 …  

N010 M4 S100  

N011 G4 F2  

N020 M5  

N021 SPOS=0  

N022 POS[B]=1  

N023 WAITP(B) 

N030 X1 F10  

N031 X100 F500  

N032 X200  

N040 M3 S500 

N041 G4 F2  

N050 M5  

N099 M30  

� 

� 



 

 

 

 

 

� 

� 

� 

� 

� 

� 



AXTOCHAN(axis name,channel number[,axis name,channel number[,...]])

AXTOCHAN 

Axis name 

Channel number 



N110 AXTOCHAN(Y,2) 

N111 M0  

N120 AXTOCHAN(Y,1) 

N121 M0  

N130 AXTOCHAN(Y,2,X,2) 

N131 M0  

N140 AXTOCHAN(Y,2) 

N141 M0  

GET

AXTOCHAN
GET

NEWCONF



NEWCONF 

NEWCONF
NEWCONF

NEWCONF

NEWCONF

N10 $MA_CONTOUR_TOL[AX]=1.0 

N20 NEWCONF 

� 

� 

WRITE(VAR INT error, CHAR[160] filename, CHAR[200] STRING)



WRITE 

error  

filename 

STRING 



N10 DEF INT ERROR  

N20 WRITE(ERROR,"TEST1","LOG FROM  
 7.2.97") 

N30 IF ERROR  

N40 MSG ("Error with WRITE command:"  
<<ERROR) 

 

N50 M0  

N60 ENDIF  

...  

WRITE(ERROR, 
"/_N_WKS_DIR/_N_PROT_WPD/_N_PROT_MPF", "LOG 
FROM 7.2.97") 

DELETE(VAR INT error, CHAR[160] filename)



DELETE 

error  

filename 

N10 DEF INT ERROR  

N15 STOPRE 

N20 DELETE (ERROR, 
 "/_N_SPF_DIR/_N_TEST1_SPF") 

N30 IF ERROR  

N40 MSG ("Error with DELETE command:"  
<<ERROR) 

 

N50 M0  

N60 ENDIF  



READ(VAR INT error, STRING[160] file, INT line, INT number,  
VAR STRING[255] result[])

READ 

error  

file 



line 

number 

result 

N10 DEF INT ERROR 

N20 STRING[255] RESULT[5] 

...  

N30 READ(ERROR, "TESTFILE", 1, 5,  
 RESULT) 

...  

N30 READ(ERROR, "TESTFILE_MPF", 1, 5,  
 RESULT) 

...  

N30 READ(ERROR, "_N_TESTFILE_MPF", 1, 5,  
 RESULT) 

...  

N30 READ(ERROR, "/_N_CST_DIR/_N_TESTFILE_MPF", 
1, 5 RESULT) 

...  

N40 IF ERROR <>0 

N50 MSG("ERROR"<<ERROR<<" WITH READ COMMAND")  

N60 M0  

N70 ENDIF  

...  



result=ISFILE(STRING[160]file)

ISFILE 

file 

result 

N10 DEF BOOL RESULT  

N20 RESULT=ISFILE("TESTFILE")  

N30 IF(RESULT==FALSE)  

N40 MSG("FILE DOES NOT EXIST")  

N50 M0  

N60 ENDIF  

...  

or:  

N30 IF(NOT ISFILE("TESTFILE"))  

N40 MSG("FILE DOES NOT EXIST")  

N50 M0  

N60 ENDIF  

...  



FILExxxx(VAR INT error, STRING[160] file, VAR {STRING[yy]INT}result)

FILEDATE 

FILETIME 

FILESIZE 

FILESTAT 

FILEINFO 

error 



file 

result 

N10 DEF INT ERROR 

N20 STRING[32] RESULT 

...  

N30 FILEINFO(ERROR, "TESTFILE", RESULT) 

...  

N30 FILEINFO(ERROR, "TESTFILE_MPF",  
 RESULT) 

...  

N30 FILEINFO(ERROR,"_N_TESTFILE_MPF",  
 RESULT) 

...  

N30 FILEINFO 
(ERROR,"/_N_MPF_DIR/_N_TESTFILE_MPF",  
 RESULT) 

...  

N40 IF ERROR <>0 

N50 MSG("ERROR "<<ERROR<<"  
 WITH FILE INFO COMMAND") 

 

N60 M0  

N70 ENDIF  

...  

Returns in the RESULT event variable: "77777 12345678 26.05.00 13:51:30" 



error=CHECKSUM(VAR STRING[16] chksum, STRING[32]array, INT first, 
INT last)

CHECKSUM 

error 

chksum 

array 

first 

last 



N10 DEF INT ERROR 

N20 DEF STRING[16] MY_CHECKSUM 

N30 DEF INT MY_VAR[4,4] 

N40 MY_VAR=... 

N50 ERROR=CHECKSUM (CHECKSUM;"MY_VAR", 0, 2) 

... 

returns in MY_CHECKSUM the value "A6FC3404E534047C" 

� 

� 

ROUNDUP(Variable Real)

ROUNDUP 

Variable 

Real 

N10 X = ROUNDUP(3.5) Y = ROUNDUP(R2+2)  

N15 R2 = ROUNDUP($AA_IM[Y])  

N20 WHEN X = = 100 DO Y = ROUNDUP($AA_IM[X])  



ROUNDUP(3.1) 
ROUNDUP(3.6) 
ROUNDUP(-3.1) 
ROUNDUP(-3.6) 
ROUNDUP(3.0) 
ROUNDUP(3) 





M17
M17

RET
M17 RET

RET G64 G641 G642 G643

M17 G64
M17

G1 X=YY M17.



� 

� 

� 

� 

...
...



PROC subroutine name SAVE

� 

� 

PROC CONTOUR (REAL VALUE1) SAVE
N10 G91 …
N100 M17

%123
N10 G0 X… Y… G90
N20…
N50 CONTOUR (12.4)
N60 X… Y…



PROC PROGRAM_NAME(VARIABLE_TYPE1 VARIABLE1,VARIABLE_TYPE2 
VARIABLE2,…)

PROC CONTOUR(REAL LENGTH, REAL WIDTH)

PROC PROGRAM_NAME(VAR VARIABLE_TYPE1 VARIABLE1,VAR VARIABLE_ 
TYPE2 …,)

PROC CONTOUR(VAR REAL LENGTH, VAR REAL WIDTH)

PROC PROGRAM_NAME(VAR VARIABLE_TYPE1 ARRAY_NAME1[array size],
VAR VARIABLE_TYPE2 ARRAY_NAME2[array size], 
 VAR VARIABLE_TYPE3 ARRAY_NAME3[array size1, array size2],  
VAR VARIABLE_TYPE4 ARRAY_NAME4[ ], 
VAR VARIABLE_TYPE5 ARRAY_NAME5 [,array size])

PROC PALLET (VAR INT ARRAY[,10])

PROC 

PROGRAM NAME 

VARIABLE_TYPE 
VARIABLE 

VAR 

FIELDNAME 

Array size1 

Array size2 



N10 DEF REAL LENGTH,WIDTH
N20 LENGTH=12 WIDTH=10
N30 BORDER(LENGTH,WIDTH)

� 



� 

%_N_DRILLING_PLATE_MPF 

DEF REAL TABLE[100,2] 

EXTERN DRILLING_PATTERN (VAR REAL[,2],INT)  

TABLE[0,0]=-17.5 

…  

TABLE[99.1]=45  

DRILLING_PATTERN(TABLE,100) 

M30  

%_N_DRILLING_PATTERN_SPF 

PROC DRILLING_PATTERN(VAR REAL ARRAY[,2],-> 
-> INT NUMBER) 

DEF INT COUNTER  

STEP: G1 X=ARRAY[COUNTER,0]-> 
-> Y=ARRAY[COUNTER,1] F100 

Z=IC(-5)  

Z=IC(5)  

COUNT=COUNT+1  



IF COUNT<NUMBER GOTOB STEP  

RET 

PROC CONTOUR 
N10…
…
N100 M17

VAR REAL ARRAY[,5]



� 

� 

N10 L47

N10 SPIGOT_2 

EXTERN 

EXTERN



L address  

EXTERN 
EXTERN 

 EXTERN

N10 EXTERN BORDER(REAL, REAL, REAL) 
… 
N40 BORDER(15.3,20.2,5) 
N10 Declaration of the subroutine, N40 Subroutine call with 
parameter transfer. 



N10 DEF REAL LENGTH,WIDTH,DEPTH 
N20… 
N30 LENGTH=15.3 WIDTH=20.2 DEPTH=5 
N40 BORDER(LENGTH,WIDTH,DEPTH) 

N40 BORDER(15.3,20.2,5) 

PROC SUB1 (INT VAR1, DOUBLE VAR2) 
IF $P_SUBPAR[1]==TRUE 
;Parameter VAR1 was programmed in the subroutine call 
ELSE 
;Parameter VAR1 was not programmed in the subroutine call 
;and initialized by the system with the default value 0
ENDIF 
IF $P_SUBPAR[2]==TRUE 
;Parameter VAR2 was programmed in the subroutine call 
ELSE 
;Parameter VAR2 was not programmed in the subroutine call 
;programmed and initialized by the system with the default value 0.0 
ENDIF 
;Parameter 3 is not defined 
IF $P_SUBPAR[3]==TRUE -> Alarm 17020 
M17 



PROC BORDER(REAL LENGTH, REAL WIDTH, REAL DEPTH)

N30 BORDER(LENGTH, WIDTH, DEPTH)

N40 BORDER(15.3, ,5)

$P_SUBPAR[i]

$P_SUBPAR

� 

� 



N10 MPF739

N20 Shaft3

N10 MYINISUB1



� 

� 

� 

RET (<blocknumber/label>, <block after block with 
blocknumber/label>,  
<number of return levels>), <return to program start>)

RET (<block_number/label>, < >, < >) 

RET (, , <number of return levels>, <return to program start>) 

 

 

 

 

RET 

<block_number/label> 

<block after block with block number/label>, 



<no_of_return_levels>, 

<return to beg. of program>, 

N10010 CALL "UP1" 

 

 

 

 

 

 

N10900 

N10910 MCALL 

N10920 G0 G60 G40 M5 





� 

� 



P 

Value range: 

N40 FRAME P3





MCALL 

L address  

N10 G0 X0 Y0
N20 MCALL L70
N30 X10 Y10
N40 X50 Y50

N10 G0 X0 Y0
N20 MCALL L70
N30 L80





CALL <program name>

CALL 

<program_name> 

CALL "/_N_WKS_DIR/_N_SUBPROG_WPD/_N_PART1_SPF"

DEF STRING[100] PROGNAME
PROGNAME="/_N_WKS_DIR/_N_SUBPROG_WPD/_N_PART1_SPF"
CALL PROGNAME



CALL <program_name> BLOCK <start_label> TO <end_label>
CALL BLOCK <start_label> TO <end_label>

CALL 

<program_name> (option) 

BLOCK ... TO ...  

<start_label> <end_label> 

DEF STRING[20] STARTLABEL, ENDLABEL 

STARTLABEL = "LABEL_1" 

ENDLABEL = "LABEL_2" 

... 

CALL "CONTOUR_1" BLOCK STARTLABEL TO ENDLABEL ... 

M17 

PROC CONTOUR_1 ... 

LABEL_1 

N1000 G1 ... 

LABEL_2 



ISOCALL <program_name>

ISOCALL  

<program_name> 

%_N_0122_SPF 

N1010 G1 X10 Z20 

N1020 X30 R5 

N1030 Z50 C10 

N1040 X50 

N1050 M99 

N0010 DEF STRING[5] PROGNAME = “0122“ 

... 

N2000 R11 = $AA_IW[X] 

N2010 ISOCALL PROGNAME 

N2020 R10 = R10+1 

N2300 ... 

N2400 M30 



PCALL <path/program_name>(parameter 1, …, parameter n)

PCALL 

<path_name> 

Parameters 1 to n 

PCALL/_N_WKS_DIR/_N_SHAFT_WPD/SHAFT(parameter1, parameter2, ...)



� 

� 

� 

� 

CALLPATH 

<path_name> 



CALLPATH ("/_N_WKS_DIR/_N_MYWPD_WPD")

 

 

 

 

 

 

 

 



EXTCALL

EXTCALL

EXTCALL 

<path/program_name> 

 

Example: 

EXTCALL ("/_N_WKS_DIR/_N_SHAFT_WPD/_N_SHAFT_SPF") or EXTCALL ("SHAFT") 

GOTOF GOTOB CASE
FOR LOOP WHILE REPEAT

IF-ELSE-ENDIF

EXTCALL



N010 PROC MAIN   

N020 ...   

N030 EXTCALL ("ROUGHING")   

N040 ...   

N050 M30   

N010 PROC ROUGHING   

N020 G1 F1000   

N030 X= ... Y= ... Z= ...   

N040 ...   

...   

...   

N999999 M17   

...   

N... EXTCALL("\\R4711\Workpieces\Contour2.spf")   

...   

EXTCALL



EXTCALL

EXTCALL

� EXTCALL

�

�

� EXTCALL

� 
EXTCALL

� 

� 

� 

� 

� 

� 



EXTCALL



PROC EXAMPLE SBLOF
G1 X10
RET

� 

� 

SBLOF 

SBLON  

N10 G1 X100 F1000 

N20 SBLOF 

N30 Y20 

N40 M100 

N50 R10=90 

N60 SBLON 

N70 M110 

N80 ... 



N10 G1 X10 G90 F200 

N20 X-4 Y6 

N30 CYCLE1 

N40 G1 X0 

N50 M30 

Program cycle:1 

N100 PROC CYCLE1 DISPLOF SBLOF 

N110 R10=3*SIN(R20)+5 

N120 IF (R11 <= 0) 

N130 SETAL(61000) 

N140 ENDIF 

N150 G1 G91 Z=R10 F=R11 

N160 M17 

N100 PROC ZO SBLOF DISPLOF 

N110 CASE $P_UIFRNUM OF 0 GOTOF _G500 

 -->1 GOTOF _G54 2 GOTOF _G55 3 

 -->GOTOF _G56 4 GOTOF _G57 

 -->DEFAULT GOTOF END 

N120 _G54: G54 D=$P_TOOL T=$P_TOOLNO 

N130 RET 

N140 _G54: G55 D=$P_TOOL T=$P_TOOLNO 

N150 RET 

N160 _G56: G56 D=$P_TOOL T=$P_TOOLNO 

N170 RET 

N180 _G57: G57 D=$P_TOOL T=$P_TOOLNO 

N190 RET 

N200 END: D=$P_TOOL T=$P_TOOLNO 

N210 RET 



;SBL2 is active 

;$MN_IGNORE_SINGLEBLOCK_MASK = 'H1000' 

N10 G0 X0 

N20 X10 

N30 CYCLE 

 PROC CYCLE SBLOF 

 N100 R0 = 1 

 N110 SBLON 

 N120 X1 

 N140 SBLOF 

 N150 R0 = 2 

 RET 

N50 G90 X20 

M30 

 

N10 X0 F1000 

N20 UP1(0)  

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



 

N30 X0 

N40 M30 

� 

� 

� 

� 

� 

� 

N10 PROC ASUB1 SBLOF DISPLOF 

N20 IF $AC_ASUP==’H200’ 

N30 RET 

N40 ELSE 

N50 REPOSA 

N60 ENDIF 



� 

� 

� 

PROC … DISPLOF



DISPLOF 

%_N_CYCLE_SPF 

PROC CYCLE (AXIS TOMOV, REAL POSITION) SAVE DISPLOF 

 

 

 

DEF REAL DIFF 

 

G01 …  

… 

RET 



PREPRO

PREPERO

PREPERO 

 

 

 



;$PATH=/_N_CUS_DIR

cov.com_COM 

uc.com 

C<number> (<cycle_name>) comment_text

C25 (MY_CYCLE_1) usercycle_1
C26 (SPECIAL CYCLE)





MY_CYCLE_1

SPECIAL CYCLE

//C <number> (<cycle_name>) comment_text 

//C25(MY_CYCLE_1) usercycle_ 

(<data_type_id> / <minimum_value> <maximum_value>  
/ <preset_value> /



(I/*123456/1/Machining type) 

DEFINE NAME AS <statement>

DEFINE LINE AS G1 G94 F300

N20 LINE X10 Y20



DEFINE  

NAME 

AS 

Statement 

N20 DEFINE M100 AS M6 
N80 DEFINE M999 AS M6

DEFINE M6 AS L6 

DEFINE G81 AS DRILL(81) 

DEFINE G33 AS M333 G333 

%_N_UMAC_DEF 



;$PATH=/_N_DEF_DIR 

DEFINE PI AS 3.14 

DEFINE TC1 AS M3 S1000 

DEFINE M13 AS M3 M7 

DEFINE M14 AS M4 M7 

DEFINE M15 AS M5 M9 

DEFINE M6 AS L6 

DEFINE G80 AS MCALL 

M30  







_N_WKS_DIR

_N_SHAFT_WPD SHAFT

_N_SHAFT_MPF

_N_PART2_MPF

_N_PART1_SPF

_N_PART2_SPF

_N_SHAFT_INI

_N_SHAFT_SEA



_N_PART2_INI

_N_PART2_UFR

_N_SHAFT_COM

$PATH=…

%_N_SHAFT_MPF 

;$PATH=/_N_WKS_DIR/_N_SHAFT_WPD 

N40 G0 X… Z…   

...   

M2   

_N_SHAFT_MPF /_N_WKS_DIR/_N_SHAFT_WPD

_SPF
/_N_SPF_DIR _INI

/_N_MPF_DIR

%_N_SHAFT_SPF   

...   

M17   

_N_SHAFT_SPF /_N_SPF_DIR

_MPF



...  

CALL"/_N_CST_DIR/_N_CYCLE1_SPF"  

...  

...  

CYCLE1  

...  

CALLPATH

...  

CALLPATH ("/_N_WKS_DIR/_N_MYWPD_WPD")  

...  

CALLPATH CALLPATH



name_TEA 

name_SEA 

name_TOA 

name_UFR 

name_INI 

name_GUD 

name_RPA 

_N_AX5_TEA_INI 

_N_CH2_UFR_INI 

_N_COMPLETE_TEA_INI 



N_INITIAL_INI

N_INITIAL_INI

%_N_INITIAL_INI 
CHANDATA(1) 
;Channel 1 machine axis assignment
$MC_AXCONF_MACHAX_USED[0]=1
$MC_AXCONF_MACHAX_USED[1]=2
$MC_AXCONF_MACHAX_USED[2]=3
CHANDATA(2)
;Machine axis assignment channel 2
$MC_AXCONF_MACHAX_USED[0]=4
$MC_AXCONF_MACHAX_USED[1]=5
CHANDATA(1)
;Axial machine data
;Exact stop window coarse:
$MA_STOP_LIMIT_COARSE[AX1]=0.2 ;Axis 1
$MA_STOP_LIMIT_COARSE[AX2]=0.2 ;Axis 2
;Exact stop window fine:
$MA_STOP_LIMIT_FINE[AX1]=0.01 ;axis 1
$MA_STOP_LIMIT_FINE[AX1]=0.01 ;axis 2

� COMPLETE

� INITIAL _N_INITIAL_INI



(%_N_INITIAL_INI)

� 

� 

DEF range preprocessing stop type name[.., ...]=value



range 

preprocessing_stop 

Type 

name 

[.., ...] 

Value 

  

  

%_N_SGUD_DEF  

;$PATH=/_N_DEF_DIR  

DEF NCK REAL RTP 

DEF CHAN INT SDIS 

M30  

%_N_MGUD_DEF 

;$PATH=/_N_DEF_DIR 

;Global data definitions of the machine manufacturer 



DEF NCK SYNRW INT QUANTITY 

DEF CHAN INT TOOLTABLE[100] 

M30 

/_N_DEF_DIR

_N_SMAC_DEF 

_N_MMAC_DEF 

_N_UMAC_DEF 

_N_SGUD_DEF 

_N_MGUD_DEF  

_N_UGUD_DEF  

_N_GUD4_DEF 

_N_GUD5_DEF 

_N_GUD6_DEF 

_N_GUD7_DEF 

_N_GUD8_DEF 

_N_GUD9_DEF 

 

 

_N_SGUD_DEF 
_N_MGUD_DEF 
_N_UGUD_DEF 



 
_N_GUD4_DEF … _N_GUD9_DEF 

 

_N_DEF_DIR

 

 

_N_COMPLETE_GUD

_N_INITIAL_INI



%_N_MGUD_DEF 

;$PATH=/_N_DEF_DIR 

APR value APW n 

Protection level: 

APW n 

APR n 

n 

Meaning of the protection levels n: 

0 or 10 

1 or 11 

2 or 12 

3 or 13 

4 or 14 

... 

7 or 17 

APW 0-7, APR 0-7 

The read and write protection acts on the 
user interface and in the NC program or in 
the MDA operation. 

APW 10-17, APR 10-17: 

The read and write protection acts here on 
the user interface.  

%_N_GUD6_DEF 



;$PATH=/_N_DEF_DIR 

APR 15 APW 12 

DEF CHAN REAL_CORRVAL 

DEF NCK INT MYCOUNT 

… 

M30 

 

 



REDEF Machine data/setting data protection level



REDEF 

Machine data / setting data 

Protection level: 

APW n  

APR n  

n 

REDEF

%_N_SGUD_DEF 

;$PATH=/_N_DEF_DIR 

REDEF $MA_CTRLOUT_SEGMENT_NR APR 2 APW 2 

REDEF $MA_ENC_SEGMENT_NR APR 2 APW 2 

REDEF $SN_JOG_CONT_MODE_LEVELTRIGGRD APR 2 APW 2 

M30 



%_N_SGUD_DEF 

;$PATH=/_N_DEF_DIR 

REDEF $MA_CTRLOUT_SEGMENT_NR APR 7 APW 2 

REDEF $MA_ENC_SEGMENT_NR APR 0 APW 0 

REDEF $SN_JOG_CONT_MODE_LEVELTRIGGRD APR 7 APW 7 

M30 

REDEF

REDEF

REDEF

REDEF



REDEF

REDEF 

NC language element 

System variables 

Machine data/setting data 

APX 

APW, APR 

Value 

value 7 

N10 REDEF GEOAX APX 3 

N20 IF(ISFILE("/_N_CST_DIR/_N_SACCESS_SUB1_SPF")) 

N30 PCALL /_N_CST_DIR/_N_SACCESS_SUB1_SPF 

N40 ENDIF 

N40 M17 



/_N_DEF_DIR/_N_UACCESS_DEF

/_N_DEF_DIR/_N_MACCESS_DEF

/_N_DEF_DIR/_N_SACCESS_DEF

REDEF
REDEF



REDEF NC language element attribute value

REDEF name 

NC language element 

name 

Attribute 

 

 

 

Value (optional) 



Single value 
value list 
 

REP (w1)  
 

SET(w1, w2, w3, ...) 
(w1, w2, w3, ...) 

n: 

 

INIPO 

INIRE 

INICF 

PRLOC 

REDEF



Reset behavior with GUD: 

/_N_DEF_DIR/_N_SGUD_DEF 

DEF NCK INT _MYGUD1 

DEF NCK INT _MYGUD2 = 2 

DEF NCK INT _MYGUD3 = 3 

Initialization on operator panel front reset/end of parts program: 

DEF _MYGUD2 INIRE 

M17 



/_N_DEF_DIR/_N_SGUD_DEF 

REDEF $SA_SPIND_MAX_VELO_LIMS PRLOC 

M17 

/_N_MPF_DIR/_N_MY_MPF 

N10 SETMS (3) 

N20 G96 S100 LIMS=2500 

... 

M30 

New 
definition 

REDEF 

REDEF 

REDEF 

REDEF 

Example 

REDEF MASLON APX 2 

REDEF SYG RS INIRE APW3 

REDEF R[ ] INIRE 

REDEF MASLON 

REDEF SYG RS 

REDEF R[ ] 

� 
DEF REDEF

DEF REDEF

� 

� 

DEF CHAN INT _MYGUD[10,10] 

REDEF _MYGUD INIRE 



REDEF _MYGUD[1,1] INIRE 

� 

DEF NCK INT _MYGUD[10] =(0, 1, 2, 3, 4, 5, 6, 7, 8, 9) 

DEF NCK INT _MYGUD[100,100] = REP (12) 

DEF NCK INT _MYGUD[100,100] ; 

� REDEF

REDEF R[ ] INIRE 

� 

� 

� 

� 

DEF
REDEF



SEFORM(STRING[128] section_name, INT level, STRING[128] icon)

SEFORM 

section_name 

level 

icon 





DEF INT NOT_USED
CPROTDEF(n,t,applim,appplus,appminus)
NPROTDEF(n,t,applim,applus,appminus)
EXECUTE(NOT_USED)

DEF INT NOT_USED 

CPROTDEF 

NPROTDEF 

EXECUTE 

n 

t 

applim 

applus 

appminus 

NOT_USED 

� 

� 

� 

� 



� 

� 

� 



� 
� 
� 

CPROT (n,state,xMov,yMov,zMov

NPROT (n,state,xMov,yMov,zMov)

CPROT 



NPROT 

n 

state 

xMov,yMov,zMov 

� 

� 

DEF INT PROTECTB 

Definition of protection zones 

G17 



NPROTDEF(1,FALSE,3,10,–10) 

G01 X0 Y–10 

X40 

Y10 

X0 

Y–10 

EXECUTE(PROTECTB) 

NPROTDEF(2,FALSE,3,5,–5) 

G01 X40 Y–5 

X70 

Y5 

X40 

Y–5 

EXECUTE(PROTECTB) 

CPROTDEF(1,TRUE,3,0,–100) 

G01 X–20 Y–20 

X20 

Y20 

X–20 

Y–20 

EXECUTE(PROTECTB) 

CPROTDEF(2,TRUE,3,–100,–150) 

G01 X0 Y–10 

G03 X0 Y10 J10 

X0 Y–10 J–10 

EXECUTE(PROTECTB) 

CPROTDEF(3,TRUE,3,–150,–170) 

G01 X0 Y–27,5 

G03 X0 Y27,5 J27,5 

X0 Y27,5 J–27,5 

EXECUTE(PROTECTB) 

Activation of protection zones:  

NPROT(1,2,–120,60,80) 

NPROT(2.2,–120,60,80) 

CPROT(1,2,0,0,0) 

CPROT(2,2,0,0,0) 

CPROT(3,2,0,0,0) 



� 

� 

$SN_PA_ACTIV_IMMED [n]
$SN_PA_ACTIV_IMMED[n] = TRUE

� 

� 



Status=CALCPOSI(_STARTPOS, _MOVDIST, _DLIMIT, _MAXDIST, _BASE_SYS, 
_TESTLIM)

Status 

 



 

 

_STARTPOS 

_MOVEDIST 

_DLIMIT 

_MAXDIST 



_BASE_SYS 

_TESTLIM 



N10 def real _STARTPOS[3] 

N20 def real _MOVDIST[3] 

N30 def real _DLIMIT[5] 

N40 def real _MAXDIST[3] 

N50 def int _SB 

N60 def int _STATUS 

N70 cprotdef(2, true, 0)  

N80 g17 g1 x–y0 

N90 g3 i2 x2 

N100 i–x– 

N110 execute(_SB) 

N120 cprotdef(4, false, 0)  

N130 g17 g1 x0 y15 

N140 x10 

N150 y25 

N160 x0 

N170 y15 

N180 execute(_SB) 



N190 nprotdef(3, false, 0) 

N200 g17 g1 x10 y5 

N210 x25 

N220 y15 

N230 x10 

N240 y5 

N250 execute(_SB) 

N260 cprot(2,2,0,0,0) 

N270 cprot(4,1,0,0,0) 

N280 nprot(3,2,0,0,0) 

N290 g25 XX=–YY=– 

N300 g26 xx= 20 yy= 21 

N310 _STARTPOS[0] = 0. 

N320 _STARTPOS[1] = 0. 

N330 _STARTPOS[2] = 0. 

N340 _MOVDIST[0] = 35. 

N350 _MOVDIST[1] = 20. 

N360 _MOVDIST[2] = 0. 

N370 _DLIMIT[0] = 0. 

N380 _DLIMIT[1] = 0. 

N390 _DLIMIT[2] = 0. 

N400 _DLIMIT[3] = 0. 

N410 _DLIMIT[4] = 0. 

; various function calls 

N420 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST) 

N430 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,3) 

N440 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,1) 

N450 _STARTPOS[0] = 5. 

N460 _STARTPOS[1] = 17. 

N470 _STARTPOS[2] = 0. 

N480 _MOVDIST[0] = 0. 

N490 _MOVDIST[1] =–. 

N500 _MOVDIST[2] = 0. 

; various function calls 

N510 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,14) 

N520 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,6) 

N530 _DLIMIT[1] = 2. 

N540 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,6) 

N550 _STARTPOS[0] = 27. 

N560 _STARTPOS[1] = 17.1 

N570 _STARTPOS[2] = 0. 

N580 _MOVDIST[0] =–. 

N590 _MOVDIST[1] = 0. 

N600 _MOVDIST[2] = 0. 



N610 _DLIMIT[3] = 2. 

N620 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST,,12) 

N630 _STARTPOS[0] = 0. 

N640 _STARTPOS[1] = 0. 

N650 _STARTPOS[2] = 0. 

N660 _MOVDIST[0] = 0. 

N670 _MOVDIST[1] = 30. 

N680 _MOVDIST[2] = 0. 

N690 trans x10 

N700 arot z45 

N710 _STATUS = calcposi(_STARTPOS,_MOVDIST,_DLIMIT,_MAXDIST) 

N720 M30 





CAC (n) 

CIC (n) 

CACP (n) 

CACN (n) 

CAC (n) 

CIC (n) 

CDC (n)  

CACP (n) 

CACN (n) 

(n) 



N10 FA[B]= 300 

N20 POS[B]= 

N30 POS[B]= 



� 

� 

� 

ASPLINE X Y Z A B C

BSPLINE X Y Z A B C

CSPLINE X Y Z A B C

ASPLINE 

BSPLINE 

CSPLINE 



Start of spline curve: 

BAUTO 

BNAT 

BTAN 

End of spline curve: 

EAUTO 

ENAT 

ETAN 



Point weight: 

PW = n 

Value range: 

<= n <= 3 

Effect:  

n > 1 

n < 1 

Spline degree: 

SD = 2 

Distance between nodes: 

PL = value 

Value 





N10 G1 X0 Y0 F300 

N15 X10 

N20 BNAT ENAT 

N30 CSPLINE X20 Y10 

N40 X30 

N50 X40 Y5 

N60 X50 Y15 

N70 X55 Y7 

N80 X60 Y20 

N90 X65 Y20 

N100 X70 Y0 

N110 X80 Y10 

N120 X90 Y0 

N130 M30 







ASPLINE BSPLINE CSPLINE



SPLINEPATH(n,X,Y,Z,…)

SPLINEPATH 

n= 1 

X,Y,Z,… 



N10 G1 X10 Y20 Z30 A40 B50 F350 

N11 SPLINEPATH(1,X,Y,Z) 

N13 CSPLINE BAUTO EAUTO X20 Y30 Z40 A50 B60 

N14 X30 Y40 Z50 A60 B70 

… 

N100 G1 X… Y… 



COMPON

COMPOF

COMPCURV

COMPCAD

COMPON/ /  

COMPOF 

COMPCURV 

COMPCAD 



COMPOF/COMPON COMPCURV COMPCAD

N10 COMPON 

N11 G1 X0.37 Y2.9 F600 

N12 X16.87 Y–.698 

N13 X16.865 Y–.72 

N14 X16.91 Y–.799… 

N1037 COMPOF 

… 

N19 X0.103 Y0. Z0.
N20 X0.102 Y-0.018
N21 X0.097 Y-0.036
N22 X0.089 Y-0.052
N23 X0.078 Y-0.067

G00 X30 Y6 Z40 

G1 F10000 G642 

SOFT 

COMPCAD 

STOPFIFO 

N24050 Z32.499 

N24051 X41.365 Z32.500 

N24052 X43.115 Z32.497 

N24053 X43.365 Z32.477 

N24054 X43.556 Z32.449 

N24055 X43.818 Z32.387 

N24056 X44.076 Z32.300 

... 

COMPOF 

G00 Z50 

M30 



� 

� 

� 

� 

� 

� 

� 

� 

COMPON COMPCURV 

COMPON COMPCURV



COMPCAD

� COMPCAD

� 

� COMPCAD

� 

� COMPCAD

� 

COMPON COMPCURV COMPCAD

N10 G1 X=<...> Y=<...> Z=<...>
A=<...> B=<...> F=<...> 

X=R1*(R2+R3)

COMPON
COMPCURV COMPCAD

� 

� 



POLY PO[X]=(x ,a ,a ) PO[Y]=(y ,b ,b ) PO[Z]=(z ,c ,c ) PL=n 

POLY X=PO(x ,a ,a ,a ,a ) Y=PO(y ,b ,b ,b ,b ) Z=PO(z ,c ,c ,c ,c ) PL=n 

POLYPATH ("AXES", VECT") 

POLY 

POLYPATH 

PO [axis identifier/variable]=(…,…,…) 

X, Y, Z 

xe, ye, ze 

a2, a3, a4, a5 

PL 



 (PO[]=)  ...=PO(...) 

� POLYPATH ("AXES")

� POLYPATH ("VECT") 

POLYPATH ("VECT") 

POLPATH ( ) 

N10 G1 X… Y… Z… F600  

N11 POLY PO[X]=(1,2.5,0.7) ->  
-> PO[Y]=(0.3,1,3.2) PL=1.5 

N12 PO[X]=(0,2.5,1.7) PO[Y]=(2.3,1.7) PL=3 

… 

N20 M8 H126 … 

 

N25 X70 PO[Y]=(9.3,1,7.67) PL=5 

N27 PO[X]=(10.2.5) PO[Y]=(2.3) 

N30 G1 X… Y… Z. 

…  



Polynomial syntax used previously remains 
valid 

PO[axis identifier]=(.. , ..) 

PO[PHI]=(.. , ..) 

PO[PSI]=(.. , ..) 

PO[THT]=(.. , ..) 

PO[]=(.. , ..) 

PO[variable]=IC(.. , ..) 

N9 X0 Y0 G90 F100  

N10 POLY PO[Y]=(2) PO[X]=(4,0.25) PL=4  







POLY G90 X10 Y0 F100 

PO[X]=(0,–) PO[Y]=(10) PO[]=(2,1) 



� 

� 

 

 

SPATH 

UPATH 

SPATH  

UPATH  

FGROUP  

 (SPATH, UPATH) 

UPATH SPATH

SPATH UPATH



N10 G1 X… Y… Z… F500 

N20 G643 

N30 XO Y0 

N40 X20 Y0 

N50 X20 Y20 

N60 X0 Y20 

N70 X0 Y0 

N100 M30 

N10 G1 X0 A0 F1000 SPATH  

N20 POLY PO[X]=(10, 10) A10  

or  

N10 G1 X0 F1000 UPATH  

N20 POLY PO[X]=(10, 10) A10  

SPATH UPATH



� 

� 

� 

� 

� 

� 

MD 20150: GCODE_RESET_VALUES [44]

MD 20150: 
GCODE_RESET_VALUES [9]

MD 20150: 
GCODE_RESET_VALUES [44]

MD 33100: COMPRESS_POS_TOL



� $AA_MM[axis]

� $AA_MW[axis]

MEAS

MEAW
 MEAS MEAW

MEAS=±1 
MEAS=±2 

G... X... Y... Z... 
G... X... Y... Z... 

MEAW=±1 
MEAW=±2 

G... X... Y... Z... 
G... X... Y... Z... 



MEAS=±1 

MEAS=±2* 

MEAW=±1 

MEAW=±2* 

G...  

X... Y... Z... 

MEAS MEAW

N10 MEAS=1 G1 F1000 X100 Y730 Z40

$AC_MEA[n]



� $AA_MM1 to 4[axes]

� $AA_MM1 to 4[axes]

MEASA  MEAWA MEASA MEAWA
MEAS MEAW

MEASA[axis]=(mode, TE1,…, TE 4)

MEAWA[axis]=(mode, TE1,…, TE 4)

MEAC[axis]=(mode, measurement memory,TE1,…, TE 4)



MEASA 

MEAWA 

MEAC 

Axis 

Mode 

TE 1…4 

Measurement 
memory 

...  

N100 MEASA[X] = (1,1,-1) G01 X100 F100 

N110 STOPRE 

N120 IF $AC_MEA[1] == FALSE gotof END 

N130 R10 = $AA_MM1[X] 

N140 R11 = $AA_MM2[X] 

N150 END:  



...  

N200 MEASA[X] = (31,1-1) G01 X100 F100 

N210 STOPRE 

N220 IF $AC_MEA[1] == FALSE gotof END 

N230 R10 = $AA_MM1[X] 

N240 R11 = $AA_MM2[X] 

N250 R12 = $AA_MM3[X] 

N260 R13 = $AA_MM4[X] 

N270 END:  

...  

N100 MEASA[X] = (2,1,-1,2,-2) G01 X100 F100 

N110 STOPRE 

N120 IF $AC_MEA[1] == FALSE gotof 

PROBE2  

N130 R10 = $AA_MM1[X] 

N140 R11 = $AA_MM2[X] 

N150 PROBE2:  

N160 IF $AC_MEA[2] == FALSE gotof END 



N170 R12 = $AA_MM3[X] 

N180 R13 = $AA_MM4[X] 

N190 END:  

...  

N110 DEF REAL MEASVALUE[100]  

N120 DEF INT loop = 0  

N130 MEAC [X] = (1,1,-1) G01 X1000 F100 

 

N135 STOPRE  

N140 MEAC[X] = (0) 

N150 R1 = $AC_FIFO1[4] 

N160 FOR loop = 0 TO R1-1  

N170 MEASVALUE[loop] = $AC_FIFO1[0] 

N180 ENDFOR  

...  

N10 WHEN $AC_FIFO1[4]>=10 DO  
 MEAC[x]=(0) DELDTG (x)  

N20 MEAC[x]=(1,1,1,-1) G01 X100 F500  

N30 MEAC [X]=(0)   

N40 R1 = $AC_FIFO1[4] 

...  



MEASA MEAWA

MEAC

� 

� 

� 



MEASA

MEAWA

� MEASA MEAWA

� MEAWA



� 

$AA_MM1[axis] 

 ... 

$AA_MM4[axis] 

� 

$AA_WM1[axis] 

 ... 

$AA_WM4[axis] 

N10 MEASA[Z]=(1,1) MEASA[Y]=(1,1) MEASA[X]=(1,1) G0 Z100;

N10 MEASA[Z]=(1,1) POS[Z]=100



$AA_MM1[axis] $AA_MW1[axis] 

$AA_MM2[axis] $AA_MW2[axis] 

$AA_MM3[axis] $AA_MW3[axis] 

$AA_MM4[axis] $AA_MW4[axis] 

$AC_MEA[n]

$AC_MEA

$AA_MEAACT==1

$AA_MEAACT==0



MEAC

$AC_FIFO

� MEASA MEAWA MEAS MEAW

N01 MEAS=1 MEASA[X]=(1,1) G01 F100 POS[X]=100 

� 

N01 MEAWA[X]=(1) G01 F100 POS[X]=100

� MEASA MEAWA 

N01 MEASA[B]=(1,1,3) B100

� MEASA MEAWA 

N01 MEAWA[B]=(4,1) B100

� MEASA MEAWA 

N01 MEASA[B]=(1,1,-1,2,-1) B100

� MEASA MEAWA 

N01 MEASA[X]=(1,1) MESA[Y]=(1,1) G01 X50 Y50 Z50 F100 

� 

N01 MEASA[X]=(1,1) MEASA[Y]=(1,1) MEASA[Z]=(1,1,2)  
G01 X50 Y50 Z50 F100



 OEMIPO1  OEMIPO2 

 OEMIPO1  OEMIPO2

� 

� 

� 

� 

� 



FENDNORM
G62 G41

G621

FENDNORM 

G62 

G621 

� 

� 



FINEA[Axis] 

COARSEA[Axis] 

IPOENDA[Axis] 

IPOBRKA(axis,[, [value as percentage]]) 

ADISPOSA(axis, [Int][, [Real]]) 

FINEA 

COARSEA 

IPOENDA 

IPOBRKA 

ADISPOSA 

Axis 

Value as percentage 

Int 

Real 



... 

N110 G01 POS[X]=100 FA[X]=1000 ACC[X]=90 IPOENDA[X]  

 

... 

N120 EVERY $A_IN[1] DO POS[X]=50 FA[X]=2000 ACC[X]=140 IPOENDA[X] 

 

... 

 

N40 POS[X]=100 

 

N20 IPOBRKA(X,100) 

N30 POS[X]=200 

N40 POS[X]=250  

 

N50 POS[X]=0 

N60 X10 F100 

N70 M30 

... 



In the technology 
cycle: 

 

FINEA 

POS[X]=100 

IPOBRKA(X,100) 

POS[X]=100 

POS[X]=250 

POS[X]=250 

M17  

$AA_MOTEND[axis] 

$AA_MOTEND[Axis] = 1 

$AA_MOTEND[Axis] = 2 

$AA_MOTEND[Axis] = 3 

$AA_MOTEND[Axis] = 4 

$AA_MOTEND[Axis] = 5 

$AA_MOTEND[Axis] = 6 



� 

� 

SCPARA[Axis]= value

SCPARA 

Axis 

Value 

$AA_SCPAR[axis]



...  

N110 SCPARA[X]= 3 

...  







� 

� 

� 

$P_PFRAME=CTRANS(X,10)

$P_PFRAME

CTRANS(X,10)



� G500  G54...G599

� $P_BFRAME $P_UBFR

� $P_IFRAME $P_UIFR[$P_IFRNUM]

� G54 $P_IFRAME



$P_PFRAME 

�  TRANS/ATRANS  ROT/AROT  SCALE/ASCALE  
MIRROR/AMIRROR 

�  CTRANS  CROT  CMIRROR  CSCALE 



�  $P_BFRAME

�  $P_IFRAME 

�  $P_IFRAME 

$P_ACTFRAME



$P_IFRAME  $P_BFRAME $P_PFRAME $P_ACTFRAME

$P_ACTFRAME $P_BFRAME $P_IFRAME $P_PFRAME



$P_UBFR

$P_UIFR [$P_UIFRNUM]

� 

� G500 G54...G599

G54 G599

$P_UIFR[n]

 $P_UIFR[0]... $P_UIFR[4] 
 G500  G54  G57 

$P_IFRAME=$P_UIFR[0] G500

$P_IFRAME=$P_UIFR[1] G54

$P_IFRAME=$P_UIFR[2] G55

$P_IFRAME=$P_UIFR[3] G56

$P_IFRAME=$P_UIFR[4] G57

$P_IFRAME=$P_UIFR[5] G505

... ... ... 

$P_IFRAME=$P_UIFR[99] G599

G54  G55  ... 



$P_PFRAME=CTRANS (X, axis value, Y, axis value, Z, axis value, …)

$P_PFRAME=CROT (X, angle, Y, angle, Z, angle, …)

$P_UIFR[..]=CROT (X, angle, Y, angle, Z, angle, …)

$P_PFRAME=CSCALE (X, scale, Y, scale, Z, scale, …)

$P_PFRAME=CMIRROR (X, Y, Z)

CTRANS 

CROT 

CSCALE 

CMIRROR 

X Y Z 

Axis value 

Angle 

Scale 



N10 $P_PFRAME=CTRANS(X,10,Y,20,Z,5):CROT(Z,45):CMIRROR(Y)

$P_UIFR[5] = CROT(X, 0, Y, 0, Z, 0)
N100 $P_UIFR[5, y, rt]=0
N100 $P_UIFR[5, x, rt]=0
N100 $P_UIFR[5, z, rt]=0

$P_PFRAME=CTRANS(…):CROT(…):CSCALE… 



$P_BFRAME  $P_PFRAME 

R10=$P_UIFR[$P_UIFNUM, X, RT] 



R12=$P_UIFR[25, Z, TR] 

R15=$P_PFRAME[Y, TR] 

$P_PFRAME[X, TR]=25 

$P_UIFRNUM 

P_UIFR[n, …, …] 

 

TR 

FI 

RT 

SC 

MI 

X Y Z 





DEF FRAME SETTING1 
SETTING1=CTRANS(X,10) 
$P_PFRAME=SETTING1 

DEF FRAME SETTING4 
SETTING4=$P_PFRAME 
$P_PFRAME=SETTING4 



DEF FRAME PALETTE1

PALETTE1=CTRANS(…):CROT(…)…

DEF FRAME 

PALETTE1 

=CTRANS(...): 
CROT(...)... 

CFINE (X, ..,Y, ...)

CTRANS(...)



$P_UBFR=CTRANS(x, 10) : CFINE(x, 0.1) 
: CROT(x, 45) 

$P_UIFR[1]=CFINE(x, 0.5 y, 1.0, z, 
0.1) 

DEF REAL FINEX 

FINEX=$P_UIFR[$P_UIFNUM, x, FI] 

FINEX=$P_UIFR[3, x, FI]$P 

CFINE(x, value, y, value, z, value)  

CTRANS(x, value, y, value, z, value)  

x y z 

Value 





$AA_ETRANS[axis]=RI



PRESETON(axis, value) 

PRESETON 

Axis 

Value 

N10 G0 A760
N20 PRESETON(A1,60)



MEAFRAME IDEAL_POINT,MEAS_POINT,FIT_QUALITY)

MEAFRAME 

IDEAL_POINT 

MEAS_POINT 

FIT_QUALITY 



MEAFRAME

MEAFRAME ADDFRAME

 ADDFRAME(FRAME  STRING

; parts program 1
;
DEF FRAME CORR_FRAME
;

;

DEF REAL IDEAL_POINT[3,3] = SET(10.0,0.0,0.0, 0.0,10.0,0.0, 
0.0,0.0,10.0)
DEF REAL MEAS_POINT[3,3] = SET 
(10.1,0.2,-0.2, -0.2,10.2,0.1, -0.2,0.2, ,9); for test
DEF REAL FIT_QUALITY = 0
;

DEF REAL ROT_FRAME_LIMIT = 5 ;permits  
;of the parts position

DEF REAL FIT_QUALITY_LIMIT = 3 ;permits  between  
;the ideal and the measured triangle
DEF REAL SHOW_MCS_POS1[3]
DEF REAL SHOW_MCS_POS2[3]
DEF REAL SHOW_MCS_POS3[3]
;=======================================================
;
N100 G01 G90 F5000
N110 X0 Y0 Z0
;
N200 CORR_FRAME=MEAFRAME(IDEAL_POINT,MEAS_POINT,FIT_QUALITY)
;
N230 IF FIT_QUALITY < 0
SETAL(65000)
GOTOF NO_FRAME



ENDIF
,
N240 IF FIT_QUALITY > FIT_QUALITY_LIMIT
SETAL(65010)
GOTOF NO_FRAME
ENDIF
;

N250 IF CORR_FRAME[X,RT] > ROT_FRAME_LIMIT ;limitation of the 

SETAL(65020)
GOTOF NO_FRAME
ENDIF
;

N260 IF CORR_FRAME[Y,RT] > ROT_FRAME_LIMIT ;limitation of the 

SETAL(65021)
GOTOF NO_FRAME
ENDIF
;

N270 IF CORR_FRAME[Z,RT] > ROT_FRAME_LIMIT ;limitation of the 

SETAL(65022)
GOTOF NO_FRAME
ENDIF
;

N300 $P_IFRAME=CORR_FRAME ;

;

;

;
N400 X=IDEAL_POINT[0,0] Y=IDEAL_POINT[0,1] Z=IDEAL_POINT[0,2]
N410 SHOW_MCS_POS1[0]=$AA_IM[X]
N410 SHOW_MCS_POS1[1]=$AA_IM[X]
N430 SHOW_MCS_POS1[2]=$AA_IM[Z]
;
N500 X=IDEAL_POINT[1,0] Y=IDEAL_POINT[1,1] Z=IDEAL_POINT[1,2]
N510 SHOW_MCS_POS2[0]=$AA_IM[X]
N520 SHOW_MCS_POS2[1]=$AA_IM[Y]
N530 SHOW_MCS_POS2[2]=$AA_IM[Z]
;
N600 X=IDEAL_POINT[2,0] Y=IDEAL_POINT[2,1] Z=IDEAL_POINT[2,2]
N610 SHOW_MCS_POS3[0]=$AA_IM[X]
N620 SHOW_MCS_POS3[1]=$AA_IM[Y]
N630 SHOW_MCS_POS3[2]=$AA_IM[Z]
;



N700 G500 ;

;
NO_FRAME:
M0
M30

MEAFRAME( )
 $P_UIFR[1]  G54

ADDFRAME( )

� MIRROR

� SCALE

� (G71/G70)

� (DIAMOF)

� 



� 

(WAITMC) 

 G500  G54...G599 

� 

� 

G53  G153  SUPA  G500



$P_CHBFR[n]
 

G500  G54...G599

$P_UBFR  
G500  G54...G599

$P_UBFR $P_CHBFR[0]



$P_NCBFRAME[n]



$P_CHBFRAME[n]

$P_BFRAME

$P_UBFR $P_CHBFR[0]

 $P_ACTFRAME 

$P_ACTFRAME 

$P_NCBFRAME[0]  ...  $P_NCBFRAME[n]  $P_CHBFRAME[0]  ...  
$P_CHBFRAME[n]

$P_CHBFRMASK $P_NCBFRMASK

$P_ACTFRAME 

$P_CHBFRMASK
$P_NCBFRMASK



$P_CHBFRMASK = $MC_CHBFRAME_RESET_MASK 

$P_NCBFRMASK = $MC_CHBFRAME_RESET_MASK

$P_NCBFRMASK = 'H81' 

$P_CHBFRMASK = 'H11' 

$P_IFRAME

$P_UIFR[n] $P_IFRAME

$P_PFRAME  
TRANS/ATRANS  G58/G59  ROT/AROT  SCALE/ASCALE  MIRROR/AMIRROR 

 CTRANS  CROT  CMIRROR  CSCALE 

� 

� 

$P_ACTFRAME 

$P_PARTFRAME  $P_SETFRAME  $P_EXTFRAME  $P_ACTBFRAME  $P_IFRAME 

$P_TOOLFRAME  $P_WPFRAME  $P_TRAFRAME  $P_PFRAME  $P_CYCFRAME 









TRAORI(transformation number, orientation vector, rotary axis 
offsets)

TRANSMIT(transformation number)

TRACYL(working diameter, transformation number)
TRAANG(angle of offset axis, transformation number)

TRAFOOF



 

 

 

 

 

 



� 

� 

� 

� 







� 

� 













TRAORI(n)
or
TRAORI(n,X,Y,Z,A,B)
or
TRAFOOF

TRAORI 

TRAORI(n) 

n 

X,Y,Z 

A,B 

TRAFOOF 



TRAORI(1,0,0,1) 

TRAORI(1,0,1,0) 

TRAORI(1,0,1,1) 

TRAORI(, , , ,A,B) 



1. Example of machine kinematics CA (channel axis names C, A) 

ORIRESET(90, 45) 

ORIRESET(, 30) 

ORIRESET( ) 

 

2. Example of machine kinematics CAC (channel axis names C, A, B) 

ORIRESET(90, 45, 90) 

ORIRESET( ) 

 

 



 

 A2, B2, 
C2

 A3, B3, C3

 A4, B4, C4
A5, B5, C5

 LEAD TILT

 A6, B6, C6 
A7, B7, C7,

 
A8, B8, C8, 



 

A2, B2, C2 

 

A2, B2, C2 
ORIEULER, ORIRPY, ORIVIRT1, ORIVIRT2, ORIAXPOS 

ORIPY2

 

A2, B2, C2 
ORIEULER, ORIRPY, ORIVIRT1, ORIVIRT2 ORIAXPOS 

ORIPY2

G1 X Y Z A B C 

G1 X Y Z A2= B2= C2= 

G1 X Y Z A3== B3== C3== 

G1 X Y Z A4== B4== C4== 

G1 X Y Z A5== B5== C5== 

LEAD= 

TILT= 



G.... 

X Y Z 

A B C 

A2 B2 C2 

A3 B3 C3 

A4 B4 C4 

A5 B5 C5 

LEAD 

TILT 



ORIEULER
ORIRPY
ORIVIRT1
ORIVIRT2
ORIAXPOS
ORIPY2

A2, B2, C2

A2
B2 C2

C2



A2, B2, C2

A3, B3, C3



� 

� 
A4, B4, C4 A5, B6, C5

�  LEAD  

�  TILT 





A4, B4, C4 

A5, B5, C5

� 

� 



N.. ORIMKS=

N.. ORIWKS=

ORIMKS  

ORIWKS  

ORIWKS
ORIWKS

ORIMKS

ORIMKS

ORIWKS



$MC_TRAFO5_NON_POLE_LIMIT
$MC_TRAFO5_POLE_LIMIT

$MC_TRAFO5_POLE_LIMIT



N... ORIAXES  ORIVECT 
N... G1 X Y Z A B C

N... ORIPLANE

N ... ORIEULER  ORIRPY and/or 
ORIRPY2
N... G1 X Y Z A2= B2= C2=

N... ORIVIRT1  ORIVIRT2 
N... G1 X Y Z A3= B3= C3=

ORIAXES 

ORIVECT 

ORIMKS 

ORIWKS 

A= B= C= 



ORIEULER 

ORIRPY 

ORIRPY2 

A2= B2= C2= 

ORIVIRT1 

ORIVIRT2 

A3= B3= C3= 

$MC_ORI_DEF_WITH_G_CODE A2, B2, C2

 $MC_ORIENTATION_IS_EULER 
ORIEULER  ORIRPY  ORIVIRT1  ORIVIRT2

$MC_ORI_IPO_WITH_G_CODE
ORIWKS/ORIMKS ORIAXES/ORIVECT

$MC_JOG_VELO_RAPID_GEO
$MC_JOG_VELO_GEO
$MC_JOG_VELO_RAPID_ORI
$MC_JOG_VELO_ORI



� A6, B6, C6

� PSI NUT

�  A7, B7, C7



N... ORICONCW  ORICONCCW 
N... A6= B6= C6= A3= B3= C3=
or
N... ORICONTO
N... G1 X Y Z A6= B6= C6=

N... ORICONIO
N... G1 X Y Z A7= B7= C7=
N... PO[PHI]=(a2, a3, a4, a5)
N... PO[PSI]=(b2, b3, b4, b5)

ORIPLANE 

ORICONCW 

ORICONCCW 

ORICONTO 

A6= B6= C6= 

NUT=angle 

NUT=+179 

NUT=-181 

ORICONIO 

A7= B7= C7= 



PHI 

PSI 

Possible polynomials  
PO[PHI]=(a2, a3, a4, a5) 
PO[PSI]=(b2, b3, b4, b5)  

…  

N10 G1 X0 Y0 F5000  

N20 TRAORI(1) 

N30 ORIVECT 

… 

N40 ORIPLANE 

N50 A3=0 B3=0 C3=1  

N60 A3=0 B3=1 C3=1 

2 2

… 

N70 ORICONCW 

N80 A6=0 B6=0 C6=1 A3=0 B3=0 C3=1 
2 2

N90 A6=0 B6=0 C6=1 



 ORICONCW

A6, B6, C6

 ORICONCCW

A6, B6, C6

 ORICONIO
A7, B7, C7

 ORICONTO
A6, 

B6, C6

ORICURVE



G1
POLY BSPLINE

ASPLINE CSPLINE COMPON
COMPCURV COMPCAD

N... ORICURVE
N... PO[XH]=(xe, x2, x3, x4, x5)
N... PO[YH]=(ye, y2, y3, y4, y5)
N... PO[ZH]=(ze, z2, z3, z4, z5)

ORICURVE  

XH YH ZH 

Possible polynomials  
PO[XH]=(xe, x2, x3, x4, 
x5) PO[YH]=(ye, y2, y3, 
y4, y5) PO[ZH]=(ze, z2, 
z3, z4, z5)  

xe, ye, ze 

xi, yi, zi 





 

 

N… PO[PHI]=(a2, a3, a4, a5)

N… PO[PSI]=(b2, b3, b4, b5)

N… PO[XH]=(xe, x2, x3, x4, x5)
N… PO[YH]=(ye, y2, y3, y4, y5)
N… PO[ZH]=(ze, z2, z3, z4, z5)

N… PO[THT]=(c2, c3, c4, c5)

N… PO[THT]=(d2, d3, d4, d5)



PO[PHI]  

PO[PSI]  

PO[THT]  

PHI  

PSI  

THETA 

PO[XH]  

PO[YH]  

PO[ZH]  

� 

� 



� 

� 

� 

� 

ORIROTA

 A, B, C

 A2, B2, C2

 A2, B2, C2

  A3, B3, C3  THETA=value

ORIROTR ORIROTT
THETA

ORIROTR ORIROTT
ORIROTA

N... ORIROTA

N... ORIROTR

N... ORIROTT

N... ORIROTC
N... A3= B3= C3= THETA=value

N... PO[THT]=(d , d , d , d )



ORIROTA 

ORIROTR 

ORIROTT 

ORIROTC 

THETA 

THETA=value 

THETA=�e 

THETA=AC(...) 

THETA=AC(...) 

�e 

PO[THT]=(....) 

N10 TRAORI 

N20 G1 X0 Y0 Z0 F5000 

 

N30 A3=0 B3=0 C3=1 THETA=0 

N40 A3=1 B3=0 C3=0 THETA=90 

 

N50 A3=0 B3=1 C3=0 PO[THT]=(180,90) 

N60 A3=0 B3=1 C3=0 THETA=IC(-90) 

N70 ORIROTT 

N80 A3=1 B3=0 C3=0 THETA=30 

N40
N50

�(u) = +90u N60

N80



THETA

THETA

THETA THETA=0

ORIROTR

THETA

THETA  PO[THT]=(c2, c3, c4, c5) 

 

 

N... ORIPATH

N... ORIPATHS

N... ORIROTC



ORIPATHS

A8=X, B8=Y C8=Z

ORIPATH/ORIPATHS

� LEAD=

� TILT=

� THETA=

THETA PO[THT]=(...)

LEAD TILT

� LEAD TILT

� LEAD
TILT

� LEAD
TILT

� THETA

ORIPATH ORIPATHS ORIOTC



N... ORIPATH

N... ORIPATHS

N... LEAD=

N... TILT=

N... THETA=

LEAD=value
TILT=value THETA=value

N... PO[PHI]=(a2, a3, a4, a5)

N... PO[PSI]=(b2, b3, b4, b5)

N... PO[THT]=(d2, d3, d4, d5)

PO[PHI]=a2 LEAD



ORIPATH 

ORIPATHS 

LEAD 

TILT 

THETA 

PO[PHI]  

PO[PSI]  

PO[THT] ( 

N... ORIROTC

N... A3= B3= C3= THETA=value

N... A3= B3= C3= PO[THT]=(c2, c3, c4, c5)



ORIROTC 

THETA=value 

THETA=�e 

THETA=AC(...) 

THETA=IC(…) 

PO[THT]=(c2, c3, c4, c5) 

G.... 

X Y Z 

ORIAXES 

ORIVECT 

ORIMKS 

ORIWKS 

A= B= C= 

ORIEULER 

ORIRPY 

A2= B2= C2= 

ORIVIRT1 

ORIVIRT2 



A3= B3= C3= 

ORIPLANE 

ORICONCW 

ORICONCCW 

ORICONTO 

A6= B6= C6= 

NUT=angle 

NUT=+179 

NUT=-181 

ORICONIO 

A7= B7= C7= 

ORICURVE 

XH YH ZH, e.g., with 
polynomials PO[XH]=(xe, 
x2, x3, x4, x5) 

 

 



N... ORIPATHS A8=X B8=Y C8=Z

ORIPATHS 

A8= B8= C8= 

X, Y, Z  



N... G1 X=... Y=... Z=... A=... B=... 
F=...

N... TRAORI
A3=... B3=... C3=...
A2=... B2=... C2=...

N... X... Y... Z... A3=... B3=... C3=... THETA=... F=... 
N... X... Y... Z... A2=... B2=... C2=... THETA=... F=...

N... X... Y... Z... A=... B=... THETA=... F=...

TRAORI 

COMPON 

G1 

X= Y= Z= 

A= B= C= 

A2= B2= C2= 

A3= B3= C3= 

THETA 

F 



DEF INT NUMBER = 60 

DEF REAL RADIUS = 20 

DEF INT COUNTER 

DEF REAL ANGLE 

N10 G1 X0 Y0 F5000 G64 

 

$SC_COMPRESS_CONTUR_TOL = 0.05 

$SC_COMPRESS_ORI_TOL = 5 

TRAORI 

COMPCURV 

N100 X0 Y0 A3=0 B3==1 

N110 FOR COUNTER = 0 TO NUMBER 

N120 ANGLE= 360 * COUNTER/NUMBER 

N130 X=RADIUS*COS(ANGLE)Y=RADIUS* 

 SIN(ANGLE) A3=SIN(ANGLE) 

 B3=(ANGLE) C3=1 

N140 ENDFOR 

... 



 

 

 



� 

� 

N.. TRAORI
N.. TOFFON(X,25)

N.. WHEN TRUE DO $AA_TOFF[tool direction] 

TOFFON 

TOFFOF 

X, Y, Z 



MD 21190: TOFF_MODE =1 

MD 21194: TOFF_VELO[0] =1000 

MD 21196: TOFF_VELO[1] =1000 

MD 21194: TOFF_VELO[2] =1000 

MD 21196: TOFF_ACCEL[0] =1 

MD 21196: TOFF_ACCEL[1] =1 

MD 21196: TOFF_ACCEL[2] =1 

N5 DEF REAL XOFFSET  

N10 TRAORI(1) 

N20 TOFFON(Z) 

N30 WHEN TRUE DO $AA_TOFF[Z] = 10 
G4 F5 

...  

N100 XOFFSET = $AA_TOFF_VAL[X] 
N120 TOFFON(X, -XOFFSET) 
G4 F5 

N10 TRAORI(1) 

N20 TOFFON(X) 

N30 WHEN TRUE DO $AA_TOFF[X] = 10 
G4 F5 

...  

N80 TOFFOF(X) 



$AA_TOFF_PREP_DIFF[ ]

� MD 20610: ADD_MOVE_ACCEL_RESERVE 

� MD 21190: TOFF_MODE $AA_TOFF[ ]

� MD 21194: TOFF_VELO 

� MD 21196: TOFF_ACCEL 

� 
SD 42970: TOFF_LIMIT 

� 

� 

� 

�

�

�

�

� 

� 



� TRANSMIT 

� TRANSMIT 

TRANSMIT  TRANSMIT(n)

TRAFOOF 



TRANSMIT 

TRANSMIT(n) 

TRAFOOF 

OFFN 

 TRANSMIT 
 TRACYL  TRAANG  TRAORI

N10 T1 D1 G54 G17 G90 F5000 G94 

N20 G0 X20 Z10 SPOS=45 

N30 TRANSMIT  

N40 ROT RPL=–45 

N50 ATRANS X–2 Y10 



N60 G1 X10 Y–10 G41 OFFN=1 

N70 X–10 

N80 Y10 

N90 X10 

N100 Y–10 

N110 G0 Z20 G40 OFFN=0 

N120 T2 D1 X15 Y–15 

N130 Z10 G41 

N140 G1 X10 Y–10 

N150 X–10 

N160 Y10 

N170 X10 

N180 Y–10 

N190 Z20 G40 

N200 TRANS 

N210 TRAFOOF 

N220 G0 X20 Z10 SPOS=45 

N230 M30  

� 

� 

� 

� 



� 

� 

� 

� TRACYL 

� TRACYL 

� TRACYL 
 TRACYL 



� 

� 

TRACYL(d) TRACYL(d, n) 

TRACYL(d, n, groove side offset)

TRAFOOF 

TRACYL(d) 

TRACYL (d, n)  

d 

n 

Slot side compensation 

TRAFOOF 

OFFN 

 TRACYL 
 TRANSMIT  TRAANG  TRAORI



TRACYL



N10 T1 D1 G54 G90 F5000 G94 

N20 SPOS=0 

N30 G0 X25 Y0 Z105 CC=200 

N40 TRACYL (40) 

N50 G19 

N60 G1 X20 

N70 OFFN=12 

N80 G1 Z100 G42 

N90 G1 Z50 

N100 G1 Y10 

N110 OFFN=4 G42 

N120 G1 Y70 

N130 G1 Z100 

N140 G1 Z105 G40 

N150 G1 X25 

N160 TRAFOOF  

N170 G0 X25 Y0 Z105 CC=200 

N180 M30  



� 

� 

� 





� 

� 

TRACYL

� 

� OFFN

OFFN 

 

 TRACYL

 

 

 OFFN

 

 



 

 

 

 

 TRAFOOF 
 

� 

OFFN

� OFFN TRACYL TRACYL
TRACYL OFFN OFFN
TRAFOOF

� OFFN

� 

TRACYL

TRACYL

OFFN

OFFN



� 

� 

� 

TRAANG(�)  TRAANG(�, n) 

TRAFOOF

TRAANG( ) or 
TRAANG( ,n)  

TRAANG(�)  



TRAANG(�,n)  

� 

TRAFOOF 

n 

TRAANG() TRAANG(, n)

 TRAANG(0)  TRAANG(0,n)

N10 G0 G90 Z0 MU=10 G54 F5000 -> 

-> G18 G64 T1 D1 

N20 TRAANG(45) 

N30 G0 Z10 X5 

N40 WAITP(Z) 



N50 OSP[Z]=10 OSP2[Z]=5 OST1[Z]=–2 -> 

-> OST2[Z]=–2 FA[Z]=5000 

N60 OS[Z]=1 

N70 POS[X]=4.5 FA[X]=50 

N80 OS[Z]=0 

N90 WAITP(Z) 

N100 TRAFOOF 

N110 G0 Z10 MU=10 

N120 M30  

 

 

 

 

� 

� 



� 

� 

� 

� 

�

�

� 

� 

� 

G07
G05

G07/G05

G07
G05



G07 

G05 

N.. G18 

N50 G07 X70 Z40 F4000 

N60 G05 X70 F100 

N70 ...  



N... TRAORI
N... STAT='B10' TU='B100' PTP
N... CP

(ORIMKS)

N... G1 X Y Z A B C

N... ORIEULER  ORIRPY 

N ... G1 X Y Z A2 B2 C2

N ... G1 X Y Z A3 B3 C3

ORIVECT 
ORICONxx

STAT = <...>

STAT = 0

STAT = 1



 PTP  CP CP 

PTP 

CP 

STAT= 

TU= 

N10 G0 X0 Y-30 Z60 A-30 F10000 

N20 TRAORI(1) 

N30 X1000 Y0 Z400 A0  

N40 X1000 Z500 A0 STAT='B10' TU='B100' PTP 

N50 X1200 Z400 CP 



N60 X1000 Z500 A20  

N70 M30  

TRAORI 

PTP 

N10 A3 = 0 B3 = 0 C3 = 1 

N20 A3 = 1 B3 = 0 C3 = 1 

N30 A3 = 1 B3 = 0 C3 = 0 

N40 A3 = 1 B3 = 0 C3 = 1 STAT = 1 

STAT = 1

STAT = 0

PTP CP

CP

STAT= "STAT"

STAT

"TU="



� TU

� 

TU

PTP CP

 
$MC_GCODE_REST_VALUES[48] CP



PTP

G641

� ADISPOS

� ADIS

FGROUP(..)

N... TRANSMIT
N... PTPG0
N... G0 ...
... 
N... G1 ...



TRANSMIT 

PTPG0 

PTP 

STAT= 

TU= 

N001 G0 X30 Z0 F10000 T1 D1 G90 

N002 SPOS=0  

N003 TRANSMIT 

N010 PTPG0 

N020 G0 X30 Y20  

N030 X-30 Y-20  

N120 G1 X30 Y20  

N110 X30 Y0  

M30  



N070 X20 Y2

10

10

20

20-10-20-30

-10

-20

-30

N060 X0 Y0

N050 X10 Y0

PTP

CP
30

30

N001 G0 X90 Z0 F10000 T1 D1 G90 

N002 SPOS=0  

N003 TRANSMIT 

N010 PTPG0 

N020 G0 X90 Y60  

N030 X-90 Y-60  

N040 X-30 Y-20  

N050 X10 Y0  

N060 X0 Y0  

N070 X-20 Y2  

N170 G1 X0 Y0  

N160 X10 Y0  

N150 X-30 Y-20  

M30  

PTPG0  PTP  PTPG0 

 PTP  PTPG0  
CP  $MC_GCODE_RESET_VALUES[48]



 PTP

 PTPG0  CP

PTP 

 PTPG0 CP 

PTP CONTPRON  CONTDCON

 PTPG0 CONTPRON  CONTDCON  CP

CHF  CHR RND  RNDM

 PTP 

 G643  G642 

PTP  TRACON  
PTP

$MC_TRANSMIT_POLE_SIDE_FIX_1/2 [48] 



� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 



TRAFOOF

TRAFOOF  



� 

� 

TRACON(trf, par) 

TRAFOOF 

TRACON 

TRAFOOF 

trf 

par 

TRAANG

� TRAORI

� TRANSMIT

� TRACYL

� TRAANG



GEOAX(n,channel axis,n,channel axis,…)

GEOAX()

GEOAX(n,channel axis,n,channel axis,…)  

GEOAX() 

n 

channel axis 



N100 GEOAX (3,Z2) 

N110 G1 .....  

N120 GEOAX (3,Z1) 



 

�

�

�

�

 

 

 GEOAX

 GEOAX CONTPRON  
CONTDCON

GEOAX(n,channel axis...)



G17-G19 GEOAX

N... GEOAX (1, XX, 2, YY, 3, ZZ) 

N... GEOAX (1, U, 2, V, 3, W) 

GEOAX()

GEOAX









� 

� 

� 

� 

� 

T="DRILL" or T="123" tools with name

Return parameter=NEWT("WZ", DUPLO_NR)

DELT("MYTOOL",DUPLO_NR)

Return parameter=GETT("MYTOOL", DUPLO_NO)

SETPIECE(x,y)

GETSELT (x)

T="MYTOOL" 

NEWT ("WZ",DUPLO_NR)  

DELT ("WZ",DUPLO_NR)  

GETT ("WZ",DUPLO_NR)  

SETPIECE(x,y)  

GETSELT (x)  

"WZ" 

DUPLO_NO 

x, y 



NEWT

DEF INT DUPLO_NO  

DEF INT T_NO  

DUPLO_NO = 7  

T_NO=NEWT("DRILL", DUPLO_NO) 

DELT

GETT

T="DRILL"  

R10=GETT("DRILL", DUPLO_NO) 

NEWT $TC_TP1[ ]

$TC_DP1[GETT("DRILL", DUPLO_NO),1]=100 

SETPIECE

SETPIECE(x,y) 

x 

Y 



M6

T1

M6

M6

T1 M6 

D1 

G1 X10 … 

T="DRILL" 

D2 Y20 … 

X10 … 

M6 

SETPIECE(4) 

D1 G1 X10 … 



FCTDEF(Polynomial_no., LLimit, ULimit,a0,a1,a2,a3)

PUTFTOCF(Polynomial_No., Ref_value, Length1_2_3, Channel, Spindle) 

PUTFTOC(Value, Length1_2_3, Channel, Spindle) 

FTOCON

FTOCOF



PUTFTOCF  

FCTDEF  

PUTFTOC  

FTOCON  

FTOCOF  

Polynomial_No. 

Ref_value 

Length1_2_3 

Channel 

Spindle 

LLimit 

ULimit 

a0,a1,a2,a3 

Value 



%_N_MACH_MPF  

…  

N110 G1 G18 F10 G90 

N120 T1 D1 

N130 S100 M3 X100 

N140 INIT (2, "DRESS", "S") 

N150 START (2) 

N160 X200 

N170 FTOCON 

N… G1 X100 

N… M30  

%_N_DRESS_MPF  

…  

N40 FCTDEF (1, –1000, 1000, –$AA_IW[V], 
1) 

N50 PUTFTOCF (1, $AA_IW[V], 3, 1) 

N60 V–0.05 G1 F0.01 G91 

…  

N… M30  



%_N_DRESS_MPF  

FCTDEF(1,-1000,1000,-$AA_IW[V],1) 

ID=1 DO FTOC(1,$AA_IW[V],3,1) 

WAITM(1,1,2) 

G1 V-0.05 F0.01, G91 

G1 V-0.05 F0.02  

...  

CANCEL(1) 

...  

�  PUTFTOCF

�  ID=1 DO FTOC 

�  PUTFTOC

 GWPSON  TMON

GWPS TMON



PUTFTOCF(Polynomial_No., Ref_value, Length1_2_3, Channel, Spindle)

FCTDEF

FCTDEF(Polynomial_no., LLimit, ULimit,a0,a1,a2,a3)

FCTDEF(1, -1000, 1000, -$AA_IW[X], 1)

PUTFTOC

PUTFTOC(Value, Length1_2_3, Channel, Spindle)

FTOCON

� FTOCON
FTOCOF
PUTFTOC

� FTOCOF



� PUTFTOCF 

� FTOC

CUTCONON
CUTCONOF

CUTCONON 

CUTCONOF 

N10  

N20 $TC_DP1[1,1] = 110  

N30 $TC_DP6[1,1]= 10.  

N40   

N50 X0 Y0 Z0 G1 G17 T1 D1 F10000   

N60   

N70 X20 G42 NORM   

N80 X30   

N90 Y20   

N100 X10 CUTCONON  

N110 Y30 KONT  

N120 X-10 CUTCONOF   



N130 Y20 NORM  

N140 X0 Y0 G40   

N150 M30   

CUTCONON

CUTCONOF

 CUTCONON

CUTCONON



CUT3DC

CUT3DFS



CUT3DFF

CUT3DF

CUT2D CUT2DF

G40

CUT3DC 

CUT3DFS 

CUT3DFF 

CUT3DF 

G40 X Y Z 

ISD=value 

 G450/G451 

DISC

N10 A0 B0 X0 Y0 Z0 F5000  

N20 T1 D1 

N30 TRAORI(1) 

N40 CUT3DC 

N50 G42 X10 Y10 

N60 X60  

N70 …  









 G41  G42  G42  G41  
G42

G41  G42 



ISD

ISD

CUT3DC

CUT3DC 

ISD ISD



ISD



G450

G451

G450 

G451 

G450/G451



� 

� 

CUT3DCCD

CUT3DCC



CUT3DCCD

CUT3DCC

CUT3DCCD 

CUT3DCC 

G41  G42 CUT3DCCD CUT3DCC

$TC_DP7
$TC_DP16



$TC_DP6
 CUT3DCCD 

� $TC_DP15



�  OFFN

CUT3DCC

CUT3DCC

� $TC_DP6

� $TC_DP15



�  OFFN

� 

� $TC_DP6

OSD OST



� A, B, C 

� 

� A3 B3 C3

� LEAD/TILT

ORIMKS
ORIWKS

ORIC 

ORID 

OSOF 

OSC 

OSS 

OSSE 

ORIS 

OSD 

OST 



 N10  N20  A2= B2= C2=  ORIC 

ORIC  

N8 A2=… B2=… C2=…  

N10 X… Y… Z…  

N12 C2=… B2=… 

N14 C2=… B2=… 

N20 X =…Y=… Z=… G1 F200  

ORID



ORID  

N8 A2=… B2=… C2=…  

N10 X… Y… Z…  

N12 A2=… B2=… C2=… 

N14 M20 

N20 X… Y… Z…  



ORIC  

N10 X …Y… Z… G1 F500  

N12 X …Y… Z… A2=… B2=…, C2=…  

N15 X Y Z A2 B2 C2  

 ORIC  ORID
N1 N2



ORID

ORIC

� 

� 

OSD OST



OSD OST



state=CHKDNO(Tno1,Tno2,Dno)

state 

CHKDNO (Tno1,Tno2)  

CHKDNO(Tno1) 

CHKDNO 



d = GETDNO (t,ce) 
state = SETDNO (t,ce,d) 

d 

t 

ce 

state 

$TC_DP2[1.2]=120
$TC_DP3[1,2] = 5.5
$TC_DPCE[1,2] = 3; cutting edge number CE
...
N10 def int DNoOld, DNoNew = 17
N20 DNoOld = GETDNO(1,3)
N30 SETDNO(1,3,DNoNew)

status = GETACTTD (Tnr, Dnr)



Dno 

Tno 

status 

DZERO

DZERO 



 $TC_CARR1[m]  $TC_CARR17[m]

�  I
 I
 I

�  V  V

�  �  �

� $TC_CARR18[m]  $TC_CARR23[m]





$TC_CARR47 $TC_CARR54 $TC_CARR61 $TC_CARR63 

 �  �

G17 G19



N10 $TC_CARR8[1]=1 

N20 $TC_DP1[1,1] = 120 

N30 $TC_DP3[1,1]=20 

N40 $TC_DP6[1,1]=5 

N50 ROT Y37 

N60 X0 Y0 Z0 F10000 

N70 G42 CUT2DF TCOFR TCARR=1 T1 D1 X10 

N80 X40 

N90 Y40  

N100 X0  

N110 Y0  

N120 M30  



�  V  V

� 

�  V

�  V

 $TC_CARR18[m] $TC_CARR23[m]

�  V
 I

�  V  V

� 

� 

� 

$TC_CARR1[0] = 0

$TC_CARR23[T] = T



SD 42974: TOCARR_FINE_CORRECTION = 
TRUE



� 

� 

� 

� 

� 



TANG (Faxis,Laxis1,Laxis2,Coupling,CS,Opt)

TANGON (Faxis,Angle, Dist, Angletol)

TANGOF (Faxis)

TLIFT (Faxis)

TANGDEL (FAxis)

TANG(C, X, Y, 1, "B", "P") TANG(C, X, Y, , , "P")
TANG(C, X, Y, 1, "B", "S") TANG(C, X, Y)

TANG(C, X, Y...)
TLIFT(C)

TANG(...) TLIFT(...)



TANG
TANGOF(Faxis)

TANG 

TANGON 

TANGOF 

TLIFT 

TANGDEL 

Faxis 

Laxis1, Laxis2 

Coupling 

CS 

Opt 

Angle 

Dist 

Angletol 

Opt="P" 

Dist Angletol



N10 TANG(A, X, Y,1) 

N20 TANGON(A) 

N30 X10 Y20 

...  

N80 TANGOF(A) 

N90 TANGDEL(A) 

...  

TANG(A, X, Z) 

TANGON(A) 

...  

N200 M30  

N10 GEOAX(2,Y1) 

N20 TANG(A, X, Y)  

N30 TANGON(A, 90)  

N40 G2 F8000 X0 Y0 I0 J50  

N50 TANGOF(A) 

N60 TANGDEL(A) 

N70 GEOAX(2, Y2) 

N80 TANG(A, X, Y) 

N90 TANGON(A, 90) 

...  

N80 G0 C0 

N100 F=50000  

N110 G1 X1000 Y500  

N120 TRAORI 

N130 G642  

N171 TRANS X–Y– 

N180 TANG(C,X,Y, 1,,"P") 

N190 TANGON(C, 0, 5.0, 2.0) 

N210 G1 X1310 Y500 

N215 G1 X1420 Y500  

N220 G3 X1500 Y580 I=AC(1420)_ 
 J=AC(580) 

 



N230 G1 X1500 Y760  

N240 G3 X1360 Y900 I=AC(1360)_ 
 J=AC(760) 

 

N250 G1 X1000 Y900  

N280 TANGOF(C)  

N290 TRAFOOF  

N300 M02  

TANG



TLIFT

 TFGREF[ax] = 
0.001

Set velocity profile of the
following axis C

Rounded velocity profile

2 * Dact

 $MA_EPS_TLIFT_TANG_STEP. 



$AA_COUP_ACT[axis]

� 

� 



TRAILON(Faxis,Laxis,Coupling)

TRAILOF(Faxis,Laxis,LAxis2)

TRAILOF(FAxis)

TRAILON  TRAILOF 

TRAILON 

TRAILOF 

Faxis 

Laxis 



Coupling 

…  

N100 TRAILON(V,Y) 

N110 TRAILON(W,Z,–1) 

N120 G0 Z10 

N130 G0 Y20 

…  

N200 G1 Y22 V25 F200 

…  

TRAILOF(V,Y) 

TRAILOF(W,Z) 



$AA_COUP_ACT[axis]



� 

� 

� 

� 

� 

� 



CTABDEF(FAxis, LAxis, n, applim, memType)

CTABEND ()

CTABDEL(), CTABDEL(, ,memType)



CTABDEF ( )  

CTABEND ()  

CTABDEL ()  

Faxis 

Laxis 

n, m 

applim 

memType 

CTABDEF CTABEND

…  

CTABDEF(Y,X,1,1) 

… 

… 

 

IF NOT ($P_CTABDEF)  

STOPRE  

ENDIF  

… 

… 

 

CTABEND  



N100 CTABDEF(Y,X,3,0) 

N110 X0 Y0 

N120 X20 Y0 

N130 X100 Y6 

N140 X150 Y6 

N150 X180 Y0 

N200 CTABEND 



N10 DEF REAL DEPPOS  

N20 DEF REAL GRADIENT  

N30 CTABDEF(Y,X,2,1) 

N40 G1 X=0 Y=0  

N50 POLY  

N60 PO[X]=(45.0)  

N70 PO[X]=(90.0) PO[Y]=(45.0,135.0,-90)  

N80 PO[X]=(270.0)  

N90 PO[X]=(315.0) PO[Y]=(0.0,-135.0,90)  

N100 PO[X]=(360.0)  

N110 CTABEND 

 

;Test of the curve by coupling Y to X 

N120 G1 F1000 X0  

N130 LEADON(Y,X,2)  

N140 X360  

N150 X0  

N160 LEADOF(Y,X)  

  

N170 DEPPOS=CTAB(75.0,2,GRADIENT) 

  

N180 G0 X75 Y=DEPPOS 

  

;After activating the coupling, no synchronization of the following axis is required

N190 LEADON(Y,X,2)  

N200 G1 X110 F1000  

N210 LEADOF(Y,X)  

N220 M30  

CTABDEF CTABEND



 ASPLINE  BSPLINE  CSPLINE  CTABDEF( ) 
... CTABEND

CTABDEF



... 
CTABDEF(Y, X, 1, 0) 
X0 Y0 
ASPLINE 
X=5 Y=10 
X10 Y40 
... 
CTABEND

MD 20900: CTAB_ENABLE_NO_LEADMOTION 

CTABDEL

CTABDEL()  CTABDEL(n, m)

� 

� 

� 

� 

� 



CTABDEL(n, m, memType)

CTABNOMEM (memType)

CTABFNO(memType)

CTABID(n, memType)

CTABLOCK(n, m, memType) or CTABUNLOCK(n, m, memType)

CTABDEL(n) or CTABDEL(n, m)

CTABLOCK(n) or CTABLOCK(n, m) or CTABLOCK() or  
CTABLOCK(, , memType)

CTABUNLOCK(n) or CTABUNLOCK(n, m) or CTABUNLOCK() or CTABUNLOCK(, , 
memType)

CTABID(n) or CTABID(n, memType) or CTABID(p, memType)

CTABISLOCK(n)

CTABEXISTS(n)

CTABMEMTYP(n)

CTABPERIOD(n)

CTABSEGID(n, segType)

CTABSEG(memType, segType) or CTABFSEG(memType, segType) or 
CTABMSEG(memType, segType)

CTABPOLID(n) or CTABMPOL(memType)



CTABDEL(n, m, 
memType)  

CTABNOMEM (memType)  

CTABFNO(memType)  

CTABID(n, memType)  

CTABLOCK(n, m, 
memType)  

CTABUNLOCK(n, m, 
memType)  

CTABDEL(n) 

 

CTABDEL(, , memType) 

CTABLOCK(n) 

CTABLOCK(n, m) 

CTABLOCK() 

CTABLOCK(, , memType) 

CTABUNLOCK(n) 

CTABUNLOCK(n, m) 

CTABUNLOCK() 

CTABUNLOCK(, , 
memType) 

CTABID(n, memType)  

CTABID(p, memType) 

CTABID(n) 

CTABISLOCK(n)  

CTABEXISTS(n) 

CTABMEMTYP(n)  



CTABPERIOD(n)  

CTABSEG(memType)  

CTABSEGID(n)  

CTABFSEG(memType)  

CTABMSEG(memType)  

CTABPOLID(n)  

CTABSEG(memTyp, 
segType)  

CTABFSEGID(n, 
segType)  

CTABFSEG(memTyp, 
segType)  

CTABMSEG(memTyp, 
segType)  

CTABFPOL(memType)  

CTABMPOL(memType)  

n, m 

p 

memType 

segType 



CTABLOCK()

$P_CTABDEF



CTABTSV(n, degrees, Faxis), CTABTEV(n, degrees, Faxis)

CTABTSP(n, degrees, Faxis), CTABTEP(n, degrees, Faxis)

CTABTMIN(n, Faxis)

CTABTMAX(n, Faxis)

CTABTSV 

CTABTEV () 

CTABTSP () 

CTABTEP () 

CTABMIN () 

CTABMAX () 

Faxis 

Laxis 



n, m 

degrees 

R10=CTABTSV(n, degrees, Faxis). 

R10=CTABTEV(n, degrees, Faxis). 

R10=CTABTSP(n, degrees, Laxis). 

R10=CTABTEP(n, degrees, Laxis). 

R10=CTABTMIN(n, Faxis). 

R10=CTABTMAX(n, Faxis). 

R10=CTABTMIN(n, a, b, Faxis, Laxis) 

R10=CTABTMAX(n, a, b, Faxis, Laxis) 

...  

R10=5 R11=20  

...  

CTABDEF  

G1 X=10 Y=20 F1000  

R10=R11+5 

X=R10  

CTABEND  

... 



N10 DEF REAL STARTVAL 

N20 DEF REAL ENDVAL 

N30 DEF REAL STARTPARA 

N40 DEF REAL ENDPARA 

N50 DEF REAL MINVAL 

N60 DEF REAL MAXVAL 

N70 DEF REAL GRADIENT 

... 

 

N100 CTABDEF(Y,X,1,0) 

N110 X0 Y10 

N120 X30 Y40 

N130 X60 Y5 

N140 X70 Y30  

N150 X80 Y20  

N160 CTABEND 

... 

N200 STARTPOS = CTABTSV(1, GRADIENT) 

N210 ENDPOS = CTABTEV(1, GRADIENT) 

N220 SRARTPARA = CTABTSP(1, GRADIENT) 

N230 ENDPARA = CTABTEP(1, GRADIENT) 

... 

N240 MINVAL = CTABTMIN(1) 

N250 MAXVAL = CTABTMAX(1) 





CTABINV( )

CTABTSV  CTABTEV  CTABTSP  CTABTEP 
CTABTMIN  CTABTMAX 

CTABINV( ) CTABTMIN( ) CTABTMAX( )

� 

� 

CTAB(master value, n, degrees, [following axis, leading axis]) 

CTABINV(following value, approx. master value, n, degrees, 
[following axis, leading axis

CTABSSV(master value, n, degrees, [Faxis]),  
CTABSEV(master value, n, degrees, [Faxis]) 



CTAB 

CTABINV 

CTABSSV 

CTABSEV 

Faxis 

Laxis 

n, m  

Degrees  

ApproxMasterValue  

� 

CTABSSV
CTABSSV

� 

R10 = CTAB(LV, n, degree, Faxis, 
Laxis)
R10=CTABINV(FV, approxLV, n, degrees, 
Faxis, Laxis)

� 

R10 = CTABSSV(LV, n, degrees, Faxis, 
Laxis)

R10 = CTABSEV(LV, n, degrees, Faxis, 
Laxis)

N10 DEF REAL STARTPOS   

N20 DEF REAL ENDPOS   

N30 DEF REAL GRADIENT   

...   

N100 CTABDEF(Y,X,1,0) 

N110 X0 Y0 



N120 X20 Y10 

N130 X40 Y40   

N140 X60 Y10   

N150 X80 Y0   

N160 CTABEND 

...   

N200 STARTPOS = CTABSSV(30.0,1,GRADIENT) 

...   

N210 ENDPOS = CTABSEV(30.0,1,GRADIENT) 

 

CTABINV approxLV
 CTABINV

degrees



CTAB CTABINV CTABSSV CTABSEV 

CTAB/CTABINV/CTABSSV/CTABSEV

 CTABSSV  CTABSEV 

� 

�  CHF  RND 

� G643

�  COMPON  COMPCURV  COMPCAD



� 

� 

LEADON(FAxis,LAxis,n)

LEADOF(FAxis,LAxis)

LEADOF(FAxis)

LEADON 

LEADOF 

Faxis 

Laxis 

n 

$SA_LEAD_TYPE 



� LEADON(following axis, leading axis, curve table 
number)

� LEADOF(following axis, leading axis)

� PRESETON(axis, value)

� $AC_MARKER[i]= value

� 

� POS[axis]=value

$AC_MARKER

; Defines all static synchronized actions. 

; **** reset marker 

N2 $AC_MARKER[0]=0 $AC_MARKER[1]=0 
$AC_MARKER[2]=0 $AC_MARKER[3]=0 
$AC_MARKER[4]=0 $AC_MARKER[5]=0 
$AC_MARKER[6]=0 $AC_MARKER[7]=0 

 

 



N10 IDS=1 EVERY ($A_IN[1]==1) AND 
($A_IN[16]==1) AND ($AC_MARKER[0]==0)  
DO LEADON(X,LV,1) LEADON(YL,LV,2) 
LEADON(ZL,LV,3) $AC_MARKER[0]=1 

 

 

N20 IDS=11 EVERY ($A_IN[1]==1) AND 
($A_IN[5]==0) AND ($AC_MARKER[5]==0)  
DO LEADON(U,LV,4) PRESETON(U,0) 
$AC_MARKER[5]=1 

 

 

N21 IDS=12 EVERY ($A_IN[1]==1) AND 
($A_IN[5]==0) AND ($AC_MARKER[6]==0)  
DO LEADON(V,LV,4) PRESETON(V,0) 
$AC_MARKER[6]=1 

 

 

N22 IDS=13 EVERY ($A_IN[1]==1) AND 
($A_IN[5]==0) AND ($AC_MARKER[7]==0)  
DO LEADON(W,LV,4) PRESETON(W,0) 
$AC_MARKER[7]=1 

 

 

N30 IDS=3 EVERY ($A_IN[2]==1)  
DO LEADOF(X,LV) LEADOF(YL,LV) 
LEADOF(ZL,LV) LEADOF(U,LV) LEADOF(V,LV) 
LEADOF(W,LV) $AC_MARKER[0]=0 
$AC_MARKER[1]=0 $AC_MARKER[3]=0 
$AC_MARKER[4]=0 $AC_MARKER[5]=0 
$AC_MARKER[6]=0 $AC_MARKER[7]=0 

 

....  

N110 G04 F01  

N120 M30  

 MD 
37200: COUPLE_POS_POL_COARSE A_LEAD_TYPE





$SA_LEAD_TYPE

- $AA_LEAD_P 

- $AA_LEAD_V 

- $AA_LEAD_SP 

- $AA_LEAD_SV 

$SA_LEAD_TYPE = 2



$AA_COUP_ACT[[axis]] 

$AC_MARKER[i] = n 

F… FNORM

F… FLIN

F… FCUB

F=FPO(…,…,…)



FNORM 

FLIN 

FCUB 

F=FPO… 

 F=FPO  FCUB 
 CFC



N1 F1000 FNORM G1 X8 G91 G64 

N2 F2000 X7 

N3 F=FPO(4000, 6000, -4000) 

N4 X6 

N5 F3000 FLIN X5 

N6 F2000 X8 

N7 X5 

N8 F1000 FNORM X5 

N9 F1400 FCUB X8 

N10 F2200 X6  

N11 F3900 X7  

N12 F4600 X7  

N13 F4900 X5 

N14 FNORM X5  

N15 X20  



N30 F1400 FLIN X50



N50 F1400 FCUB X50
N60 F2000 X47
N70 F3800 X52



F=FPO(endfeed, quadf, cubf)

FCUB FPO

G90 G91

G93  G94

FLIN FCUB

G95  G96/G961  G97/G971



COMPON

$MC_COMPESS_VELO_TOL



STARTFIFO

STOPFIFO

STOPRE

STOPFIFO 

STARTFIFO 

STOPRE 



STOPFIFO  
STARTFIFO  STOPRE 

STARTFIFO  STOPFIFO

N10 STOPFIFO
N20…
N100
N110 STARTFIFO

STARTFIFO

G9

N10
N30 MEAW=1 G1 F1000 X100 Y100 Z50
N40 STOPRE

$SA...

R10 = $AA_IM[X] 

STOPRE



N... DELAYFSTON
N... DELAYFSTOF

DELAYFSTON 

DELAYFSTOF 

MD 11550: STOP_MODE_MASK 
G331/G332  G4 





N10010 DELAYFSTON() 

N10020 R1 = R1 + 1  

N10030 G4 F1 

...  

N10040 subroutine2  

...  

... 

N20010 DELAYFSTON() 

...  

N20020 DELAYFSTOF() 

N20030 RET  

  

N10050 DELAYFSTOF() 

...  

N10060 R2 = R2 + 2  

N10070 G4 F1 

NC stops

Stop key

Stop key during a G88 machining

N100
N100

... 
N99 MY_LOOP: 

N100 G0 Z200 

N200 G0 X0 Z200 

N300 DELAYFSTON() 



N400 G33 Z5 K2 M3 S1000 

N500 G33 Z0 X5 K3 

N600 G0 X100 

N700 DELAYFSTOF() 

N800 GOTOB MY_LOOP 

 G331/G332 

� 

� POSA

G4
WAITM

G4

 MD 11550: STOP_MODE_MASK

DELAYFSTON
DELAYFSTOF

 DELAYFSTOF DELAYFSTON

 DELAYFSTON



 
DELAYFSTOF

DELAYFSTON

 DELAYFSTON

STOPALL  STOPALL

$P_DELAYFST

$AC_DELAYFST

MD 11550: STOP_MODE_MASK
G331/G332  G4 

G331/G332  
G4 DELAYFSTON/DELAYFSTOF



N... IPTRLOCK

N... IPTRUNLOCK

IPTRLOCK 

IPTRUNLOCK 

IPTRUNLOCK
IPTRUNLOCK

N10010 IPTRLOCK()  

N10020 R1 = R1 + 1  

N10030 G4 F1 

... 

N10040 subroutine2  

... 

N20010 IPTRLOCK () 

...  

N20020 IPTRUNLOCK () 

N20030 RET  

...  

N10060 R2 = R2 + 2  



N10070 RET 

N100 G4 F2 

The interruption pointer then produces an 
interruption at 100 again. 

 

 IPTRLOCK  
IPTRUNLOCK 

IPTRLOCK
SBL1

IPTRLOCK

IPTRUNLOCK

IPTRLOCK 
IPTRUNLOCK

 IPTRLOCK IPTRUNLOCK

 IPTRLOCK

 
IPTRUNLOCK

$P_IPTRLOCK



� EGON

� LEADON



REPOSA RMI DISPR=… or REPOSA RMB or REPOSA RME or REPOSA RMN

REPOSL RMI DISPR=… or REPOSL RMB or REPOSL RME or REPOSL RMN

REPOSQ RMI DISPR=…DISR=… or REPOSQ RMBDISR=… or REPOSQ RME DISR=… or 
REPOSQA DISR=…

REPOSH RMI DISPR=… DISR=…or REPOSH RMB DISR=… or REPOSH RME DISR=… 
or
REPOSHA DISR=…

REPOSA 

REPOSL 

REPOSQ DISR=… 

REPOSQA DISR=… 

REPOSH DISR=… 

REPOSHA DISR=… 

RMI 

RMI DISPR=… 

RMB 

RME 

RME DISPR=… 

RMN 

A0 B0 C0 

REPOSL RMI DISPR=6 F400

REPOSA RMI DISPR=6 F400



DISR=…

REPOSQ RMI DISR=10 F400



DISR=…

REPOSH RMI DISR=20 F400

� 

� 

� 



RMI DISPR=… RME DISPR=…

DISPR=…

DISPR=… DISPR=0
RMI RME

DISPR

RMB

DISPR

ASUP

DISPR



RMN

 SERUPRO  RMI  RMB  RMN SERUPRO

REPOSA RMN



$AC_ REPOS_PATH_MODE

RMB

RMI

RME

RMN



 REPOSA  REPOSQA  REPOSHA 

REPOSL REPOSQ REPOSH

G17 G19

REPOSL

� DISR

� 

� 









� 

� 

� 

� 

� 

DO action1 action2 …
KEYWORD condition DO action1 action2 …
ID=n KEYWORD condition DO action1 action2 …
IDS=n KEYWORD condition DO action1 action2 …

ID=n 

IDS=n 

Without ID/IDS 

No keyword 

WHEN, WHENEVER, FROM, EVERY, 

CANCEL[n]  

LOCK[n]  

UNLOCK[n]  

RESET 



WHEN $AA_IW[Q1]>5 DO M172 H510 

ID=n keyword condition DO action 1 action 2 ...

Identification number 
ID/IDS 

Keyword 

Condition 

DO 

Action 



Technology cycle 

ID=1 

Synchronized action 
no. 1: 

� 

� 

� 

� 

� 

� 

� 

WHEN $A_IN[3]==TRUE DO $A_OUTA[4]=10  

G1 X20 



� 

ID=2 EVERY $A_IN[1]==1 DO POS[X]=0  

� 

IDS=1 EVERY $A_IN[1]==1 DO POS[X]=100  

No keyword 

WHEN 

WHENEVER 



FROM 

EVERY 

DO $A_OUTA[1]=$AA_IN[X]

ID=1 EVERY $AA_IM[B]>75 DO POS[U]=IC(10) FA[U]=900

WHENEVER $AA_IM[X] > 10.5*SIN(45) DO … 

WHENEVER $AA_IM[X] > $AA_IM[X1] DO … 

WHENEVER ($A_IN[1]==1) OR ($A_IN[3]==0) DO ... 

 G70  G71  G700  G710



� 

� 

� 

� 

� 

� 

� 

� 

DO 

Action 

G70  G71  G700  G710

WHEN $AA_IM[Y] >= 35.7 DO M135 
$AC_PARAM=50 



Comparison  
(==, <>, <, >, <=, >=) 

Boolean operators  
(NOT, AND, OR, XOR) 

Bit-by-bit operators  
(B_NOT, B_AND, B_OR, B_XOR) 

Basic arithmetic operations 
(+, -, *, /, DIV, MOD) 

Mathematical functions  
(SIN, COS, TAN, ASIN, ACOS, ABS, TRUNC, 
ROUND, LN, EXP, ATAN2, POT, SQRT, CTAB, 
CTABINV). 

Indexing 

� 

DO $AC_PARAM[3] = $A_INA[1]-$AA_IM[Z1] 

WHENEVER $AA_IM[x2] < $AA_IM[x1]-1.9 DO $A_OUT[5] = 1 

 

DO $AC_PARAM[3] = $INA[1]-4*SIN(45.7 $P_EP[Y])*R4 

 

� 

DO $AC_PARAM[3] = COS($AC_PARAM[1]) 

� 

ID=1 WHENEVER ($AA_IM[Y]>30) AND ($AA_IM[Y]<40)  
DO $AA_OVR[S1]=80 

ID=67 DO $A_OUT[1]=$A_IN[2] XOR $AN_MARKER[1] 

ID=89 DO $A_OUT[4]=$A_IN[1] OR ($AA_IM[Y]>10) 



� 

WHEN…DO $AC_PARAM[$AC_MARKER[1]] = 3  

Illegal 

$AC_PARAM[1] = $P_EP[$AC_MARKER]  

� $M... 

� $S... 

� $T... 

� $P... 

� $C... 

� $O... 

� R... 

� $A... 

� $V... 

� $R... 

� N ... 

� C... 

� A... 



INT 

REAL 

BOOL 

CHAR 

STRING 

AXIS 

FRAME 



Type conversion from REAL or INTEGER to BOOL 

Result BOOL = TRUE 

Result BOOL = FALSE 

Type conversion from BOOL to REAL or INTEGER  

Result REAL TRUE 

Result INTEGER = TRUE 

Type conversion from BOOL to REAL or INTEGER  

Result REAL FALSE) 

Result INTEGER = FALSE 

Type conversion from INTEGER to BOOL 

$AC_MARKER[1]=561  

ID=1 WHEN $A_IN[1] == TRUE DO $A_OUT[0]=$AC_MARKER[1]  

 

Type conversion from REAL to BOOL 

R401 = 100.542  

WHEN $A_IN[0] == TRUE DO $A_OUT[2]=$R401  

 

Type conversion from BOOL to INTEGER 

ID=1 WHEN $A_IN[2] == TRUE DO $AC_MARKER[4] = $A_OUT[1]]  

 

Type conversion from BOOL to REAL 

R401 = 100.542  

WHEN $A_IN[3] == TRUE DO $R10 = $A_OUT[3]  





� 

� 

� 

� 

� 



PROC UP(AXIS PAR1=NO_AXIS, AXIS PAR2=NO_AXIS) 

IF PAR1 <>NO_AXIS… 

PROC 

SR 

PARn 

NO_AXIS 

DEF AXIS AXVAR  

UP( , AXVAR)  

$AC_MARKER[n]  

$MC_MM_NUM_AC_MARKER 

n 



WHEN ... DO $AC_MARKER[0] = 2 

WHEN ... DO $AC_MARKER[0] = 3 

WHENEVER $AC_MARKER[0] == 3 DO $AC_OVR=50 

$AC_PARAM[n]  

$MC_MM_NUM_AC_PARAM 

n 

$AC_PARAM[0]=1.5  

$AC_MARKER[0]=1  

ID=1 WHEN $AA_IW[X]>100 DO $AC_PARAM[1]=$AA_IW[X] 

ID=2 WHEN $AA_IW[X]>100 DO $AC_MARKER[1]=$AC_MARKER[2] 



REAL R[n] 

REAL Rn

REAL $R[n] 

REAL $Rn

� 

� 

WHEN $AA_IM[X]>=40.5 DO $R10=$AA_MM[Y] 

G01 X500 Y70 F1000  

STOPRE 

IF R10>20 

WHEN $AA_IM[X]>=40.5 DO $R10=$AA_MM[Y] 

WHEN $AA_IM[X]>=6.7 DO 
$R[$AC_MARKER[1]]=30.6 

SYG_AS[2]=X  

SYG_IS[1]=1  

WHEN $AA_IM[SGY_AS[2]]>10 DO $R3=$AA_EG_DENOM[SYG_AS[1]], SYG_AS[2]] 

WHEN $AA_IM[SGY_AS[2]]>12 DO $AA_SCTRACE[SYG_AS[2]]=1 

 

SYG_AS[1]=X 



SYG_IS[0]=1 

WHEN $AA_IM[SGY_AS[1]]>10 DO $R3=$$MA_POSCTRL_GAIN[SYG_IS[0]],SYG_AS[1]] 

WHEN $AA_IM[SGY_AS[1]]>10 DO $R3=$$MA_POSCTRL_GAIN[SYG_AS[1]] 

WHEN $AA_IM[SGY_AS[1]]>15 DO $$MA_POSCTRL_GAIN[SYG_AS[0]], SYG_AS[1]]=$R3 

$: 

$$: 

ID=2 WHENEVER $AA_IM[z]<$SA_OSCILL_REVERSE_POS2[Z]-6 DO $AA_OVR[X]=0 

;Here, reversal range 2, assumed to remain static during operation, is addressed for 
oscillation. 

ID=1 WHENEVER $AA_IM[z]<$$SA_OSCILL_REVERSE_POS2[Z]-6 DO $AA_OVR[X]=0 

;It is assumed here that the reverse position can be modified by a command during 
the machining 

MD SD $$



ID=1 WHEN $AA_IW[X]>10 DO $$SN_SW_CAM_PLUS_POS_TAB_1[0]=20 

 

; Alteration of switching positions of software cams. Note: The switching positions 
must be changed two to three interpolation cycles before they reach their position. 

$AC_TIMER[n]  

s 

n 

 
$AC_TIMER[n]=value 

$AC_TIMER[n]= -1

WHEN $A_IN[1] == 1 DO $AC_TIMER[1]=0 

WHEN $AC_TIMER[1]>=0.5 DO $A_OUTA[3]=$AA_IM[X] $AC_TIMER[1]=-1 



� 

� 

 
MD 28260: NUM_AC_FIFO

MD 28264: LEN_AC_FIFO

MD 28266 MODE_AC_FIFO

$AC_FIFO1[4]=0



DEF REAL INTV=2.5 

DEF REAL TOTAL=270 

EVERY $A_IN[1]==1 DO $AC_FIFO1[4]=0 

EVERY $A_IN[2]==1 DO $AC_TIMER[0]=0 

EVERY $A_IN[2]==0 DO $AC_FIFO1[0]=$AC_TIMER[0]*$AA_VACTM[B] 

;If the light barrier is free, calculate and store in the FIFO the  
product length from �the time measured and the velocity of transport. 

EVERY $AC_FIFO1[3]+$AC_FIFO1[4]*ZWI>=TOTAL DO POS[Y]=-30  
 $R1=$AC_FIFO1[0] 

;As soon as the sum of all product lengths and intervals between products is greater 
than or equal to the length between the placement and the removal position, remove 
the product from the conveyor belt at the removal position, read the product length 
out of the FIFO. 



$AC_BLOCKTYPE
$AC_BLOCKTYPEINFO
$AC_SPLITBLOCK



$AC_BLOCKTYPEINFO
 $AC_BLOCKTYPE 



$AC_MARKER[0]=0  

$AC_MARKER[1]=0  

$AC_MARKER[2]=0  

...  

; Definition of synchronized actions with which 
; corner rounding blocks are counted 

; All corner rounding blocks count in $AC_MARKER[0] 

ID = 1 WHENEVER ($AC_TIMEC ==0) AND ($AC_BLOCKTYPE==5) DO _ 
 $AC_MARKER[0]= $AC_MARKER[0] + 1 

... 

; All corner rounding blocks generated with G641 count in $AC_MARKER[1] 

ID = 2 WHENEVER ($AC_TIMEC ==0) AND ($AC_BLOCKTYPEINFO==5001) DO _ 
 $AC_MARKER[1]= $AC_MARKER[1] + 1 

... 

; All corner rounding blocks generated with G642 count in $AC_MARKER[2] 

ID = 3 WHENEVER ($AC_TIMEC ==0) AND ($AC_BLOCKTYPEINFO==5002) DO _ 
 $AC_MARKER[2]= $AC_MARKER[2] + 1 

... 

� 

� 

� 

� 



� 

� 

� 

� 

� 

� 

� 

� 





WHEN $AA_IM[X]>=15 DO M07 POS[X]=20 FA[X]=250

 WHEN  EVERY 

� 

� 

� 

� 

WHEN $AA_IW[Q1]>5 DO M172 H510 



...  

WHENEVER $A_INA[2]<7000 DO RDISABLE 

N10 G1 X10 

N20 G1 X10 Y20  

...  



WHEN

WHEN $AC_DTEB<5 DO STOPREOF 
 

G01 X100 
 

IF $A_INA[7]>500 GOTOF MARKE1=X100 

� 

� 

� 

� 



DO DELDTG

DO DELDTG(axis1) DELDTG(axis2) ...

WHEN $A_IN[1]==1 DO DELDTG  

N100 G01 X100 Y100 F1000 

N110 G01 X…  

IF $AA_DELT>50…  

Cancelation of a positioning movement:  

ID=1 WHEN $A_IN[1]==1 DO MOV[V]=3 FA[V]=700 

WHEN $A_IN[2]==1 DO DELDTG(V) 

  

Delete distance-to-go depending on the input 
voltage: 

 

WHEN $A_INA[5]>8000 DO DELDTG(X1)  

;As soon as the voltage at input 5 exceeds 8V, delete distance-to-go for axis X1. 
 Path motion continues. 

POS[X1]=100 FA[X1]=10 G1 Z100 F1000  

� 

� 



FCTDEF(polynomial no.,LLIMIT,ULIMIT,a ,a ,a ,a )

Polynomial_No. 

LLIMIT 

ULIMIT 

a0,a1,a2,a3 

$AC_FCTLL[n] 

$AC_FCTUL[n] 

$AC_FCT0[n] 

$AC_FCT1[n] 

$AC_FCT2[n] 

$AC_FCT3[n] 

� 

�  $AC_FCTLL[n]  $AC_FCTUL[n]  $AC_FCT0[n]  $AC_FCTn[n] 

 a =$AA_IM[X] 

FCTDEF(1, -1000,1000,$AA_IM[X],1)



$AC_FCTLL[1]=0.2 

$AC_FCTUL[1]=0.5  



$AC_FCT0[1]=0.35  

$AC_FCT1[1]=1.5EX-5  

STOPRE  

ID=1 DO $AC_FCTUL[1]=$A_INA[2]*0.1 +0.35 

ID=2 DO SYNFCT(1,$A_OUTA[1],$AC_VACTW)  

;Depending on the path velocity (stored in $AC_VACTW) the  
laser output control is controlled via analog output 1 

� 

� 

� 

SYNFCT (Polynomial_No., main run variable output, main run variable 
input)

� 

� 

� 

� 

DO SYNFCT 

Polynomial_No. 

Main run variable output 

Main run variable input� 



FCTDEF(1,-100,100,500,-100,0,0)

ID=1 DO SYNFCT(1,$AC_VC,$AA_LOAD[x])

$AA_LOAD[x]



� 

� 

FCTDEF(2,0,120,160,-2,0,0)

ID=1 DO SYNFCT(2,$AC_OVR,$AA_LOAD[x])

$AA_LOAD[x]



VmmV
ms
mm /

min
6.0/

6.0
120.0

=



%_N_AON_SPF 

PROC AON 

$AA_OFF_LIMIT[Z]=1 

FCTDEF(1, -10, +10, 0, 0.6, 0.12) 

ID=1 DO SYNFCT(1,$AA_OFF[Z],$A_INA[3]) 

ID=2 WHENEVER $AA_OFF_LIMIT[Z]<>0  
 DO $AA_OVR[X] = 0 

RET 

ENDPROC 

%_N_AOFF_SPF 

PROC AOFF 

CANCEL(1) 

CANCEL(2) 

RET 

ENDPROC 

 

%_N_MAIN_MPF 

AON 

... 

G1 X100 F1000 

AOFF 

M30 

$AA_OFF[axis]

SD 43350: AA_OFF_LIMIT



 MD 36750: AA_OFF_MODE

$AA_OFF_LIMIT[axis]

FTOC(Polynomial_No., RV, Length1_2_3  Radius4, channel, spindle)

DO FTOC 

Polynomial_No. 

RV 

Length1_2_3 

Radius4 



Channel 

Spindle 

%_N_DRESS_MPF  

FCTDEF(1,-1000,1000,-$AA_IW[V],1) 

ID=1 DO FTOC(1,$AA_IW[V],3,1) 

WAITM(1,1,2) 

G1 V-0.05 F0.01 G91 

G1 V-0.05 F0.02  

...  

CANCEL(1) 

...  



N.. TRAORI
N.. TOFFON(X, 25)
N.. WHEN TRUE DO $AA_TOFF[X]
N.. TOFFON(Y, 25)
N.. WHEN TRUE DO $AA_TOFF[Y]
N.. TOFFON(Z, 25)
N.. WHEN TRUE DO $AA_TOFF[Z]

TOFFON 

TOFFOF 

X, Y, Z 

$AA_TOFF[X]=value  
$AA_TOFF[Y]=value  
$AA_TOFF[Z]=value 

N10 TRAORI(1) 

N20 TOFFON(Z) 

N30 WHEN TRUE DO $AA_TOFF[Z] = 10 
G4 F5 

N40 TOFFON(X) 

N50 ID=1 DO $AA_TOFF[X] = $AA_IW[X2] 
G4 F5 



...  

N100 XOFFSET = $AA_TOFF_VAL[X] 
N120 TOFFON(X, -XOFFSET) 
G4 F5 

N10 TRAORI(1) 

N20 TOFFON(X) 

N30 WHEN TRUE DO $AA_TOFF[X] = 10 
G4 F5 

...  

N80 TOFFOF(X) 

 G70 G71 G700 G710



POS[axis]=value

DO POS 

Axis 

Value 

ID=1 EVERY $AA_IM[B]>75 DO POS[U]=100  

;Axis U is moved incrementally from the control zero by 100 (inch/mm) or; 
 to position 100 (inch/mm) independently of the traversing mode. 

ID=1 EVERY $AA_IM[B]>75 DO POS[U]=$AA_MW[V]-$AA_IM[W]+13.5 

;Axis U moved by a path calculated from main run variables. 

N100 R1=0  

N110 G0 X0 Z0  

N120 WAITP(X)  

N130 ID=1 WHENEVER $R==1 DO POS[X]=10  

N140 R1=1  

N150 G71 Z10 F10 

N160 G70 Z10 F10 

N170 G71 Z10 F10 

N180 M30  

G71



N100 R1=0  

N110 G0 X0 Z0  

N120 WAITP(X)  

N130 ID=1 WHENEVER $R==1 DO G71 POS[X]=10  

N140 R1=1  

N150 G71 Z10 F10 

N160 G70 Z10 F10 

N170 G71 Z10 F10 

N180 M30  

WHENEVER 

 

BOOL POSRANGE(Axis, Refpos, Winlimit,[Coord]) 



BOOL POSRANGE 

AXIS <axis> 

REAL Refpos 

REAL Winlimit 

INT Coord 

Function value TRUE 

 
 
 
Function value: FALSE 

MOV[axis] = value

DO MOV 

Axis 

Value 

Value >0 (usually +1) 

Value <0 (usually -1) 

Value ==0 



MOV[Axis]=0

... DO MOV[U]=0 

GET(axis[,axis{,...}]) 

RELEASE(axis[,axis{,...}]) 

DO RELEASE 

DO GET 

Axis 



 

 

N110 G4 F0.1  

 

 

N120 G4 F0.1  

 

 

N130 G4 F0.1  

N140 START(2) 

 

 

N210 G4 F0.1  

 

 

N220 G4 F0.1  

 

 

N230 G4 F0.1  

N250 WAITM(10, 1, 2) 

N150 WAIM(10, 1, 2) 

 

 

N160 G4 F0.1  

N199 WAITE(2) 

N999 M30  



GET(U) 

POS[U]=100 

GET (axis)

� 

� 

� 

� 

� 

� 

� 

� 

� 

GET



GET



ID=1 EVERY $AA_IM[B]>75 DO POS[U]=100 FA[U]=990 

;Define fixed feedrate value 

ID=1 EVERY $AA_IM[B]>75 DO POS[U]=100 FA[U]=$AA_VACTM[W]+100 

;Calculate feedrate value from main run variables 



N10 G01 X100 Y200 F1000 

…  

N20 ID=1 WHEN $A_IN[1]==1 DO  

POS[X]=150 FA[X]=200 

…  

CANCEL(1) 

…  

N100 G01 X240 Y200 F1000  

;X becomes the path axis; before motion, delay occurs because of axis transfer 
;if digital input was 1 and X was positioned from the synchronized action. 

ID=1 EVERY $A_IN[1]>=1 DO POS[V]=100 FA[V]=560 

;Start positioning from the synchronized action if a digital input is >= 1 

ID=2 EVERY $A_IN[2]>=1 DO POS[V]=$AA_IM[V] FA[V]=790  

;Axis follows, 2nd input is set, i.e. end position and feed  
;for axis V are continuously followed during a movement when two synchronized 
;actions are simultaneously active. 

� 

� 

DO PRESETON(axis, value)



DO PRESETON 

Axis 

Value 

PRESETON

WHEN $AA_IM[a] >= 89.5 DO PRESETON(a4,10.5) 

;Offset control zero of axis a by 10.5 length units (inch or mm) in the positive  
;axis direction. 

ID=1 EVERY $A_IN[1]==1 DO M3 S1000 

ID=2 EVERY $A_IN[2]==1 DO SPOS=270 



ID=1 EVERY $A_IN[1]==1 DO M3 S300 

ID=2 EVERY $A_IN[2]==1 DO M4 S500 

ID=3 EVERY $A_IN[3]==1 DO S1000 

ID=4 EVERY ($A_IN[4]==1) AND ($A_IN[1]==0) 
DO SPOS=0 

DO TRAILON(following axis, leading axis, 
coupling factor)

DO TRAILOF(following axis, leading axis, 
leading axis 2)

Activate unsynchronized coupled motion:  

... DO TRAILON(FA, LA, Kf) 

Deactivate unsynchronized coupled motion:  

... DO TRAILOF(FA, LA, LA2) 

 

 

... DO TRAILOF(FA)  



$A_IN[1]==0 DO TRAILON(Y,V,1) 

$A_IN[2]==0 DO TRAILON(Z,W,-1) 

G0 Z10 

G0 Y20 

...  

G1 Y22 V25 

...  

TRAILOF (Y,V) 

TRAILOF (Z,W) 

TRAILOF
TRAILOF

…
N50 WHEN TRUE DO TRAILOF(Y,X)
N60 Y100
…

N60 TRAILOF

…
N50 WHEN TRUE DO TRAILOF(Y,X)
N55 WAITP(Y)
N60 Y100



DO LEADON (following axis, leading axis, curve table 
no., OVW)

DO LEADOF(following axis, leading axis, leading axis 2)

Activate axial leading value 
coupling: 

 

...DO LEADON(FA, LA, NR, OVW) 

Deactivate axial leading value 
coupling: 

 

...DO LEADOF(FA, LA) 

 

 

... DO LEADOF(FA) 

RELEASE (XKAN)
ID=1 every SR1==1 to LEADON(CACH,XKAN,1)

OVW=1 



LEADON
LEADOF

PRESETON

%_N_SCHERE1_MPF 
;$PATH=/_N_WKS_DIR/_N_DEMOFBE_WPD 

 

N100 R3=1500 

N200 R2=100000 R13=R2/300  

N300 R4=100000  

N400 R6=30 

N500 R1=1 

N600 LEADOF(Y,X) 

N700 CTABDEF(Y,X,1,0) 

N800 X=30 Y=30 

N900 X=R13 Y=R13  

N1000 X=2*R13 Y=30  

N1100 CTABEND 

N1200 PRESETON(X1,0) 

N1300 Y=R6 G0 

N1400 ID=1 WHENEVER $AA_IW[X]>$R3 DO PESETON(X1,0) 

; PRESET after length R3, new start following parting 

N1500 RELEASE(Y)  

N1800 ID=6 EVERY $AA_IM[X]<10 DO LEADON(Y,X,1) 

 

N1900 ID=10 EVERY $AA_IM[X]>$R3-30 DO EADOF(Y,X) 

 

N2000 WAITP(X)  

N2100 ID=7 WHEN $R1==1 DO MOV[X]=1 
FA[X]=$R4 

N2200 M30  



MEAWA[axis]=(mode, trigger_event_1, ..._4)

MEAC[axis]=(mode, measurement_memory, trigger_event_1, ..._4)

DO MEAWA 

DO MEAC 

Axis 

Mode 

Trigger_event_1 to 
trigger_event_4 

Measurement memory 



DO ARRAY[n,m]=SET(value1, value2, ...)

DO ARRAY[n,m] = REP(value)

SET(value list)  

REP (value)  

Value list 

Value 

SET 

REP

WHEN TRUE DO SYG_IS[0]=REP(0)   

WHEN TRUE DO SYG_IS[1]=SET(3,4,5)   

Result:  

SYG_IS[0]=0  

SYG_IS[1]=3  

SYG_IS[2]=4  

SYG_IS[3]=5  

SYG_IS[4]=0  



DO SETM(MarkerNumber)

DO CLEARM(MarkerNumber)

SETM(MarkerNumber)  

CLEARM(MarkerNumber)  

SETM

 CLEARM 

� 

� 

� 

� 

DO SETAL(AlarmNumber)



ID=67 WHENEVER ($AA_IM[X1]-$AA_IM[X2])<4.567 DO $AA_OVR[X2]=0 

;If the safety distance between axes X1 and X2 is too small, stop axis X2. 

ID=67 WHENEVER ($AA_IM[X1]-$AA_IM[X2])<4.567 DO SETAL(61000) 

;If the safety distance between axes X1 and X2 is too small, set an alarm. 

FXS[axis] 

FXST[axis] 

FXSW[axis] 

FOCON[axis] 

FOCOF[axis] 

FOCON/FOCOF 

Y axis: 

Activate: 

N10 IDS=1 WHENEVER (($R1==1) AND 



 

N11 IDS=2 WHENEVER ($AA_FXS[Y]==4) DO 

 

N12 IDS=3 WHENEVER ($AA_FXS[Y]==1) DO 

 

N13 IDS=4 WHENEVER (($R3==1) AND 

 

N20 FXS[Y]=0 G0 G90 X0 Y0 

N30 RELEASE(Y) 

N40 G1 F1000 X100 

N50 ......  

N60 GET(Y) 

N10 FOCON[X] 

N20 X100 Y200 FXST[X]=15 

N30 FXST[X]=75 X20 

N40 FOCOF[X] 

FXS[Axis]=1

$AA_FXS[]

N10 R1=0 

N20 IDS=1 WHENEVER ($R1==0 AND 

$AA_IW[AX3] > 7) DO R1=1 FXST[AX1]=12 



N10 G0 G90 X0 Y0 

N20 WHEN $AA_IW[X] > 17 DO FXS[X]=1 

N30 G1 F200 X100 Y110 

FXS FXST FXSW

$AC_TANEB
$AC_BLOCKTYPE

ID=2 EVERY $AC_BLOCKTYPE==0 DO $SR1 = $AC_TANEB

$AA_OVR

$AC_OVR



$AA_PLC_OVR

$AC_PLC_OVR

$AA_TOTAL_OVR

$AC_TOTAL_OVR

$AA_OVR * $AA_PLC_OVR

$AC_OVR * $AC_PLC_OVR



$MN_IPO_MAX_LOAD

� 

� 

� 

The system variables always contain the values 
of the previous IPO cycle. 

 

$AN_IPO_ACT_LOAD 

$AN_IPO_MAX_LOAD 

$AN_IPO_MIN_LOAD 

$AN_IPO_LOAD_PERCENT 

$AN_SYNC_ACT_LOAD 

$AN_SYNC_MAX_LOAD 

$AN_SYNC_TO_IPO 

  

$AC_SYNC_ACT_LOAD 

$AC_SYNC_MAX_LOAD 

$AC_SYNC_AVERAGE_LOAD 

  

$AN_SERVO_ACT_LOAD 

$AN_SERVO_MAX_LOAD 

$AN_SERVO_MIN_LOAD 

 $MN_IPO_MAX_LOAD

$AN_IPO_LOAD_LIMIT

$AN_IPO_LOAD_LIMIT



� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 



Main program: 

ID=1 EVERY $A_IN[1]==1 DO AXIS_X 

ID=2 EVERY $A_IN[2]==1 DO AXIS_Y 

ID=3 EVERY $A_IN[3]==1 DO $AA_OVR[Y]=0 

ID=4 EVERY $A_IN[4]==1 DO AXIS_Z 

M30  

  

Technology cycle AXIS_X:  

$AA_OVR[Y]=0  

M100  

POS[X]=100 FA[X]=300  

M17  

Technology cycle AXIS_Y:  

POS[Y]=10 FA[Y]=200  

POS[Y]=-10  

M17  

Technology cycle AXIS_Z:  

$AA_OVR[X]=0  

POS[Z]=90 FA[Z]=250  

POS[Z]=-90  

M17  



PROC CYCLE  

N10 DEF REAL "value"=12.3  

N15 DEFINE ABC AS G01  

PROC CYCLE  

N10 DEF REAL  

N15 DEFINE ABC G01  

PROC CYCLE  

N10 DEF AXIS "axis1"=XX2  

PROC CYCLE  

N10 DEF AXIS "axis1"  

N15 G01 X100 F1000  

N20 DEF REAL"value1"  

IF $P_TECCYCLE==TRUE 

ELSE 



PROC CYCLE  

N10 DEF REAL "value1" 

N15 G01 X100 F1000  

N20 IF $P_TECCYCLE==TRUE  

N25 "Program sequence for technology cycle (without variable value1)" 

N30 ELSE  

N35 "Program sequence for parts program cycle (variable value1 is present)" 

ENDIF  

ID=1 WHEN $AA_IW[X]>50 DO TEC(IVAL, RVAL, , SVAL, AVAL) 

;A default value is transferred for non-initialized current parameters. 

ID=1 WHE $AA_IW[X]>50 DO TEC(IVAL, RVAL, , SYG_SS[0], AVAL) 



PROC TEC (INT IVAL=1, REAL RVAL=1.0, CHAR CVAL='A', STRING[10] SVAL="ABC", AXIS 
AVAL=X, BOOL BVAL=TRUE) 

TEC (IVAL, RVAL, , SVAL, AVAL) 

ICYCON 

ICYCOF 



IPO cycle 

1. 

2.25 

26. 

26. 

26. 

26. 

26. 

26. 

ID=1 WHEN $AA_IW[X]>50 DO TEC1($R1) TEC2 TEC3(X) 



IF <condition> 

 

[ELSE]  

 

ENDIF 



GOTO

GOTOF

GOTOB

GOTO 

GOTOF 

GOTOB 

Label: 

Block number 

N100 

:100 

LOCK (n, n, ...) 

UNLOCK (n, n, ...) 

RESET (n, n, ...) 

n



N100 ID=1 WHENEVER $A_IN[1]==1 DO M130 

... 

N200 ID=2 WHENEVER $A_IN[2]==1 DO LOCK(1) 

N100 ID=1 WHENEVER $A_IN[1]==1 DO M130 

... 

N200 ID=2 WHENEVER $A_IN[2]==1 DO LOCK(1) 

... 

N250 ID=3 WHENEVER $A_IN[3]==1 DO UNLOCK(1) 

N100 ID=1 WHENEVER $A_IN[1]==1 DO M130 

... 

N200 ID=2 WHENEVER $A_IN[2]==1 DO RESET(1) 



CANCEL(n, n, ...)

n

N100 ID=2 WHENEVER $A_IN[1]==1 DO M130  

...  

N200 CANCEL(2) 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

ASUB

� 

IDS



� 

RESET
RESET

� 

� 

CANCEL



� 

FCTDEF

� 

 REPOS 

� 

REPOS
 REPOS 

 FCTDEF 
 REPOS

REPOS



� 

CANCEL

CANCEL

ID=17 EVERY $A_IN[3]==1 DO POS[X]=15 FA[X]=1500 

...  

WHEN ... DO DELDTG(X) 

CANCEL(1)  





� 

� 

� 

OS[axis] = 1: 

OS[axis] = 0: 

OSP1 [axis]=  

OSP2 [axis]=  

OST1 [axis]=  

OST2 [axis]=  

FA[axis]= 

OSCTRL [axis]=  



OSNSC [axis]=  

OSE [axis]=  

OS [axis]=  

G4

WAITP(X,Y,Z) 

G0 X100 Y100 Z100 

N40 WAITP(X,Z)  

N50 OSP1[Z]=10 OSP2[Z]=100 -> 

-> OSE[Z]=200 -> 

-> OST1[Z]=0 OST2[Z]=–1 -> 

 

-> FA[Z]=250 FA[X]=1 -> 

-> OSCTRL[Z]=(4,0) -> 

-> OSNSC[Z]=3 -> 

N60 OS[Z]=1 

N70 WHEN $A_IN[3]==TRUE -> 

-> DO DELDTG(X) 

N80 POS[X]=15 

N90 POS[X]=50  

N100 OS[Z]=0 

M30  



STOPRE

$SA_OSCILL_REVERSE_POS1[Z]=-10  

$SA_OSCILL_REVERSE_POS2[Z]=10  

  

G0 X0 Z0  

WAITP(Z)  

  

ID=1 WHENEVER $AA_IM[Z] < $$AA_OSCILL_REVERSE_POS1[Z] DO $AA_OVR[X]=0 

ID=2 WHENEVER $AA_IM[Z] < $$AA_OSCILL_REVERSE_POS2[Z] DO $AA_OVR[X]=0 

 

 

 

OS[Z]=1 FA[X]=1000 POS[X]=40 

OS[Z]=0 

M30  

� 

� 

� G1

� 

� 

� 

� BRISK

� SOFT

�



� 
OSP1[Z]=value 1

� 
OSP1[Z]=IC(value)

N10 OSP1[Z]=100 OSP2[Z]=110
.
.
N40 OSP1[Z]=IC(3)

WAITP (axis)

� 

� 

OSCTRL

OSCTRL[oscillating axis] = (set-option, reset-option)



OSE

� 

� 

OSCTRL[Z] = (1+4,16+32+64)



� 

� 

 

 

 

OSP1 [OscillationAxis]=  

OSP2 [OscillationAxis]=  

OST1 [OscillationAxis]=  

OST2 [OscillationAxis]=  

FA[OscillationAxis]= 

OSCTRL[OscillationAxis]= 

OSNSC [OscillationAxis]=  

OSE[OscillationAxis]= 

WAITP(oscillation axis) 

OSCILL[oscillation axis] = (infeed axis1, infeed axis2, infeed 
axis3)
POSP[InfeedAxis] = (Endpos, Partial length, Mode)

OSCILL 

POSP 

Endpos 

Partial length 

Mode 



WHEN… … DO 

WHENEVER … DO 

DEF INT ii2 

OSP1[Z]=10 OSP2[Z]=60 

OST1[Z]=0 OST2[Z]=0 

FA[Z]=150 FA[X]=0.5 

OSCTRL[Z]=(2+8+16,1) 

OSNC[Z]=3 

OSE[Z]=70 

ii2=2 

WAITP(Z) 



WHENEVER $AA_IM[Z]<$SA_OSCILL_REVERSE_POS2[Z]DO -> 
-> $AA_OVR[X]=0 $AC_MARKER[0]=0 

Whenever 

less than 

then 

and 

WHENEVER $AA_IM[Z]>=$SA_OSCILL_REVERSE_POS2[Z] DO $AA_OVR[Z]=0 

Whenever 

greater or equal to 

then 

WHENEVER $AA_DTEPW[X] == 0 DO $AC_MARKER[0]=1 

Whenever 

equal to 

then 

WHENEVER $AC_MARKER[0]==1 DO $AA_OVR[X]=0 $AA_OVR[Z]=100 

Whenever 

equal to 

then 

OSCILL[Z]=(X) POSP[X]=(5,1,1)

M30 



 

 

 

OSCILL[oscillation axis] = (infeed axis1, infeed axis2, infeed 
axis3)

OSCILL

POSP[InfeedAxis] = (Endpos, Partial length, Mode)

POSP

� 

� 

� 



 

 

 

 

 

 

� 

� 

� 



WHENEVER $AA_IM[Z]>$SA_OSCILL_RESERVE_POS1[Z]+ii1 DO $AA_OVR[X] = 0

WHENEVER $AA_IM[Z]<$SA_OSCILL_RESERVE_POS2[Z]+ii2 DO $AA_OVR[X] = 0

WHENEVER $AA_IM[Z]<>$SA_OSCILL_RESERVE_POS1[Z] DO $AA_OVR[X] = 0 � 
� $AA_OVR[Z] = 100

WHENEVER $AA_IM[Z]<>$SA_OSCILL_RESERVE_POS2[Z] DO $AA_OVR[X] = 0 � 
� $AA_OVR[Z] = 100



WHENEVER $SA_IM[Z]==$SA_OSCILL_RESERVE_POS1[Z] DO $AA_OVR[X] = 0 � 
� $AA_OVR[Z] = 100

WHENEVER $SA_IM[Z]==$SA_OSCILL_RESERVE_POS2[Z] DO $AA_OVR[X] = 0 � 
� $AA_OVR[Z] = 100

$$

WHENEVER $AA_DTEPW[X]==0 DO $AA_OVR[Z]= 100

$AC_MARKER[Index]



WHENEVER $AA_DTEPW[X] == 0 DO $AC_MARKER[1]=1

WHENEVER $AA_IM[Z]<> $SA_OSCILL_RESERVE_POS1[Z] DO $AC_MARKER[1] = 
0

WHENEVER $AC_MARKER[1]==1 DO $AA_OVR[X]=0





PONS G... X... Y... Z...

SON G... X... Y... Z...

SONS G... X... Y... Z...

SPOF



PDELAYON

PDELAYOF

PUNCHACC(S ,A , S , A ) 

PON 

PONS 

SON 

SONS 

SPOF 

PDELAYON 

PDELAYOF 

PUNCHACC 

"Smin" 

"Smax" 

"Amin" 

"Amax" 

DEFINE M25 AS PON 

DEFINE M125 AS PONS 

DEFINE M22 AS SON 

DEFINE M122 AS SONS 

DEFINE M26 AS PDELAYON 

DEFINE M20 AS SPOF 

DEFINE M23 AS SPOF 

 PONS  SONS

PONS SONS

PONS SONS PON SON



 PUNCHACC(S ,A , S , A ) 

 PUNCHACC(2, 50, 10, 100)

� PON/PONS

�

� SON/SONS

�

�



SPP=

SPN=

SPP 

SPN 



N100 G90 X130 Y75 F60 SPOF 

N110 G91 Y125 SPP=4 SON 

N120 G90 Y250 SPOF 

N130 X365 SON 

N140 X525 SPOF 

N150 X210 Y75 SPP=3 SON 

N140 X525 SPOF 

N170 G02 X-62.5 Y62.5 I J62.5 SPP=3 SON 

N180 G00 G90 Y300 SPOF 



N100 G90 X75 Y75 F60 PON 

N110 G91 Y125 SPP=25 

N120 G90 X150 SPOF 

N130 X375 SPP=45 PON 

N140 X275 Y160 SPOF 

N150 X150 Y75 SPP=40 PON 

N160 G00 Y300 SPOF 



SPP 

SPOF SPP=0

N10 SON X0 Y0

N20  X10

SPP=2

SPP
SPP

N10 G1 G91 SON X10 Y10
N20 SPP=3.5 X15 Y15



SPN
SPN

PON SON

SPP SPN
SPN SPP SPP

SPN SPN

SPN  SPP 



SPP

 

SPP

N10 G1 SON X10 A0
N20 SPP=3 X25 A100

 

 

� 
� 





AXNAME(facing axis) 

AX[AXNAME(String)] 

SPI(n) 

AXTOSPI(X) AXTOSPI(Y) AXTOSPI(Z) 

AXSTRING( SPI(n) ) 

ISAXIS(geometry axis number) 



AXNAME 

AX 

SPI 

n 

AXTOSPI 

X, Y, Z 

AXSTRING 

ISAXIS 

SPI(n)
$P_PFRAME[SPI(1),TR]=2.22

AX[SPI(1)] = <axis position> 

 AXSTRING[ SPI(n) ]
 "Sn" 

AXSTRING[ SPI(2) ] "S2"

OVRA[AXNAME("Transverse axis")]=10 

AX[AXNAME("Transverse axis")]=50.2 

OVRA[SPI(1)]=70 

IF ISAXIS(1) == FALSE GOTOF CONTINUE 

AX[$P_AXN1]=100 

CONTINUE:  



STRGINGIS(STRING name) = return value with coding

(STRING name)

STRINGIS 

Especially for 
STRINGIS 

STRING name 

ISVAR STRINGIS

STRING



Scope of NC language 

G0, G1, G2, INVCW, 
POLY, ROT, KONT, SOFT, CUT2D, CDON, RMB, SPATH

 ADIS, RNDM, SPN, SR , MEAS

TANG(Faxis1..n, Laxis1..n, coupling factor)

GETMDACT

SBLOF

ACN, ACP, AP, RP, DEFINE, SETMS

$MN $MA $MC
$S... $O...

$
R

Basic information  
 

Coding: 

000 

100 

2xx 

y00 

y01 to y11 

400 G
R

STRINGIS 



Detailed Information 

200 

201 

202 

203 

204 

205 

206 $M...
$S... $O...

207 $...
R

208 

209 

210 

211 

A, B, C E 
I, J, K, Q, U, V, W, X, Y, Z 

201 = STRINGIS("A1")

400 = STRINGIS("D")
0 = STRINGIS("M02") 400 = STRINGIS("M")

G, H, L, M



D, F, G, H, R L, M, N, O, P, S, T

400 D 

F 

G 

H 

R 

L M N

O
P 
S 
T 

T is defined as auxiliary function  and can always be programmed. 

400 = STRINGIS("T") 

0 = STRINGIS("T3") 

Xis defined as axis 

201 = STRINGIS("X") 

201 = STRINGIS("X1") 

A2 is an NC address with extension 

201 = STRINGIS("A") 

201 = STRINGIS("A2") 

INVCW is a defined G code 

202 = STRINGIS("INVCW") 

GETMDACT is an NC language function 

203 = STRINGIS("GETMDACT") 

DEFINE is an NC key word 

205 = STRINGIS("DEFINE") 

the $MC_GCODES_RESET_VALUES is channel-
specific machine data 

206 = STRINGIS("$MC_GCODE_RESET_VALUES") 

$TC_DP3 is a  system variable for the tool 
length components 

207 = STRINGIS("$TC_DP3") 



$TC_TP4 is a  system variable for a  
tool size 

207 = STRINGIS("$TC_TP4") 

$TC_MPP4 is a  system variable for the 
magazine space status 

207 = STRINGIS("$TC_MPP4") 

0 = STRINGIS("$TC_MPP4") 

MACHINERY_NAME is defined as GUD variable  

209 = STRINGIS("MACHINERY_NAME") 

LONGMACRO is defined as macro 

210 = STRINGIS("LONGMACRO") 

MYVAR is defined as LUD variable 

211 = STRINGIS("MYVAR") 

X, Y, Z is a command not known in the NC  

0 = STRINGIS("XYZ") 

� 

� 

ISVAR(variable identifier) 

ISVAR (identifier, [value, value])



Variable identifier 

Name of identifier 

Value 

� 

� 

� 

DEF INT VAR1  

DEF BOOL IS_VAR=FALSE 

N10 IS_VAR=ISVAR("VAR1") 

DEF REAL VARARRAY[10,10]  

DEF BOOL IS_VAR=FALSE 

N20 IS_VAR=ISVAR("VARARRAY[,]") 

N30 IS_VAR=ISVAR("VARARRAY") 

N40 IS_VAR=ISVAR 
("VARARRAY[8,11]") 

N50 IS_VAR=ISVAR("VARARRAY[8,8") 

N60 IS_VAR=ISVAR("VARARRAY[,8]") 

N70 IS_VAR=ISVAR("VARARRAY[8,]") 

DEF BOOL IS_VAR=FALSE 



N100 IS_VAR=ISVAR 
("$MC_GCODE_RESET_VALUES[1]" 

DEF BOOL IS_VAR=FALSE 

N10 IS_VAR=ISVAR("$P_EP") 

N10 IS_VAR=ISVAR("$P_EP[X]") 

R1=$MC_EXTERN_GCODE_RESET_VALUES

R1=$MC_EXTERN_GCODE_RESET_VALUES[0]

R1=$MA_POSTCTRL_GAIN[X1]

R1=$MA_POSTCTRL_GAIN[0, X1]

WHEN TRUE DO $R1 = $MC_EXTERN_GCODE_RESET_VALUES

WHEN TRUE DO $R1 = $MC_EXTERN_GCODE_RESET_VALUES[0]

R1=$MA_POSTCTRL_GAIN



QECLRNON

QECLRNOF

QECLRNON

QECLRNON (X1, Y1, Z1, Q)

QECLRNOF



QECLRNON (axis.1,…4) 

QECLRNOF 

QECLRN.SPF 

QECDAT.MPF 

QECTEST.MPF 

� 

� 

� 



� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 

� 





COUPDEF(FS, LS, T , T , block behavior, coupling type) 

COUPON(FS, LS, POS ) 

COUPONC(FS, LS) 

COUPOF(FS, LS, POS  POS ) 

COUPOFS(FS, LS) 

COUPOFS(FS, LS, POS ) 

COUPRES (FS, LS) 
COUPDEL (FS, LS) 
WAITC(FS, block behavior, LS, block behavior) 

COUPOF(FS), COUPOFS(FS), COUPRES(FS), COUPDEL(FS)

COUPDEF, COUPON
COUPONC

COUPDEF 

COUPON 

COUPONC 

COUPOF 

COUPOFS 

COUPRES 

COUPDEL 

WAITC 

FS 



LS 

TFS, TLS 

Block change 
behavior: 

"NOC" 

"FINE" 

"COARSE" 

"IPOSTOP" 

Coupling type 

"DV" 

"AV" 

"VV" 

POSFS 

POSFS, POSLS 

 

 

N05 M3 S3000 M2=4 S2=500 

N10 COUPDEF (S2, S1, 1, 1, "NOC", 
"Dv") 

…  

N70 SPCON 

N75 SPCON(2) 

N80 COUPON (S2, S1, 45) 

…  

N200 FA [S2] = 100 

N205 SPOS[2] = IC(-90) 

N210 WAITC(S2, "Fine") 

N212 G1 X… Y… F… 

…  

N215 SPOS[2] = IC(180) 



N220 G4 S50 

N225 FA [S2] = 0 

N230 SPOS[2] = IC (-7200) 

…  

N350 COUPOF (S2, S1) 

N355 SPOSA[2] = 0 

N360 G0 X0 Y0  

N365 WAITS(2) 

N370 M5 

N375 M30  

 

 

N01 M3 S500 

N02 M2=3 S2=300 

…  

N10 G4 F1 

N15 COUPDEF (S2, S1, -1) 

N20 COUPON (S2, S1) 

…  

N26 M2=3 S2=100 



COUPON

 

 

N05 M3 S100 M2=3 S2=200 

N10 G4 F5 

N15 COUPDEF (S2, S1, 1) 

N20 COUPON (S2, S1) 

N10 G4 F5 

COUPONC

 

 

N05 M3 S100 M2=3 S2=200 

N10 G4 F5 

N15 COUPDEF (S2, S1, 1) 

N20 COUPONC (S2, S1) 

N10 G4 F5 

COUPON

 

 

N05 SPOS=10 SPOS[2]=20 

N15 COUPDEF (S2, S1, 1) 

N20 COUPON (S2, S1) 

N10 G4 F1 

COUPONC

COUPON(FS, LS) COUPONC(FS, LS)



LS FS

COUPDEF

COUPDEF

COUPDEL

COUPDEF(FS, LS, T , T , block behavior, coupling) 

FS LS

N ... COUPDEF(S2, S1, T , T )

FS LS

� 

� LS FS

� 

N ... COUPDEF (S2, S1, 1.0, 4.0) 

S2 S1



 IPOSTOP 

DV  FS  LS 

AV  FS  LS 



� LS FS

N ... COUPON(S2, S1)or  
N ... COUPON(S2, S1, POS )or  
N ... COUPON(S2) 

�  POS

 POS

COUPON(S2, S1, 30)

SPOS=…
SPOS

N30 SPOS[2]=IC(-90)

COUPONC



FA[SPI] (Sn)]  FA[Sn], ACC[SPI(Sn)]  ACC[Sn]  OVRA[SPI(n)]  
OVRA[Sn]  VELOLIMA[Sn]

n 1...n

� 

� 

� 

� 

WAITC
IPOSTOP

N200 WAITC



N300 WAITC(S2, "FINE", S4, "COARSE")

S2 S4

� 

COUPOF(S2, S1)or  
COUPOF(S2); without specification of the main spindle

� 

COUPOF(S2, S1, 150)
COUPOF(S2, S1, 150, 30)

� 

COUPOFS(S2, S1)

� 

POS

COUPOFS(S2, S1, POS )

N ... COUPDEL(S2, S1)or  
N ... COUPDEL(S2); without specification of the main spindle

COUPOF(FS, LS)



COUPRES

� 

� 

COUPDEF

N ... COUPRES(S2, S1)or  
N ... COUPRES(S2); without specification of the main spindle

$AA_COUP_ACT[FS] 

FS LS

$AA_COUP_OFFS[S2] 

$VA_COUP_OFFS[S2]

 S2



� 

� 

� 

� 

� 

� 



EGDEF(C, B, 1, Z, 1, Y, 1)

EGDEF EGDEF

EGDEF 

Following axis 

Leading axis 1, ...5 

Coupling type 1, ...5 

EGON(FA, "block change mode", LA1, Z1 ,N1, LA2, Z2, N2, ..LA5, 
Z5,N5) 

EGONSYN(FA, "block change mode", SynPosFA,[, LAi, SynPosLAi, Zi, 
Ni]) 

EGONSYNE(FA, "Block change mode", SynPosFA,approach mode[, LAi, 
SynPosLAi, Zi, Ni]) 



FA 

Block change mode 

LA1, ... LA5 

Z1, ... Z5 

N1, ... N5 

EGDEF

FA 

Block change mode 

[, LAi, SynPosLAi, Zi, Ni] 

LA1, ... LA5 

SynPosLAi 

Z1, ... Z5 

N1, ... N5 

EGDEF

SynPosFA SynPosLA



Approach mode 

$AA_EG_SYN

NTGP

NTGT 



� 

� 

� 

$AA_EG_ ... 

$VA_EG_ ... 



EGOFS(following axis) 

EGOFS(following axis, leading axis1, 
… leading axis5)

EGOFC(following spindle1) 

EGDEL(following 
axis) 



� 

� 

� 

� 

� 

� 



� 

� 

� 
$A_IN $A_OUT

�  $AC_STAT

� $A_DBB

� $AC_ALARM_STAT

� 
$VC_EG_SYNCDIFF[following axis]

� $AA_ESR_STAT[axis]

� 
$AA_ESR_STAT[axis]



$AA_ESR_ENABLE 

$AA_ESR_ENABLE

$AN_ESR_TRIGGER

$AN_ESR_TRIGGER

� 

�  $AA_ESR_ENABLE

� 

� 

�  $AA_ESR_ENABLE



� $AN_ESR_TRIGGER

� 

� $AA_ESR_ENABLE

� $AN_ESR_TRIGGER

� 

� 

� 

 
IDS ...

 
$MA_ESR_REACTION[X] = 11
$MA_ESR_REACTION[Y] = 12
$MA_ESR_REACTION[Z] = 12
$MA_ESR_REACTION[A] = 10

 
MD 1639: RETRACT_SPEED[X] = 400000H 
= FFC00000H 
MD 1638: RETRACT_TIME[X] = 10ms 
MD 1637: GEN_STOP_DELAY[Y] = 100ms
MD 1637: GEN_STOP_DELAY[Z] = 100ms
MD 1635: GEN_AXIS_MIN_SPEED[A] = generator min. speed (rpm)

 

$AA_ESR_ENABLE[X] = 1
$AA_ESR_ENABLE[Y] = 1
$AA_ESR_ENABLE[Z] = 1
$AA_ESR_ENABLE[A] = 1

  M03 S1000

 

�  IDS = 01 WHENEVER 
$AA_ESR_STAT[A]>0 DO $AN_ESR_TRIGGER = 1

�  IDS = 02 
WHENEVER ($AC_ALARM_STAT B_AND 'H2000'>0 
DO $AN_ESR_TRIGGER = 1

� 

IDS = 03 WHENEVER ABS($VA_E_SYNCDIFF[Y])>0.1 
DO $AN_ESR_TRIGGER = 1



POLF[geo mach ,= value
POLFA(axis, type, value)

POLFA(axis, type)
POLFA(axis, 0/1/2)type)

POLFA(axis, 0, $AA_POLFA[axis])
POLFA(axis, 0)

POLFMASK(axisname1, axisname2, ...)

POLFMLIN(axisname1, axisname2, ...)

POLFA

geo | mach 

Axis 

Type 



Value 

POLF 

POLFA 

POLFMASK,  

POLFMLIN,  

axisnamei 

POLFMASK POLFMLIN POLFMLIN POLFMASK

POLF POLFMASK POLFMLIN

 POLF  POLFMASK  POLFMLIN



MD 37500: ESR_REACTION[AX1] = 21 

...  

$AA_ESR_ENABLE[AX1] = 1  

POLFA(AX1,1, 20.0) 

$AA_ESR_TRIGGER[AX1] = 1 

� POLFMASK POLFMILIN

� POLF

�  POLFA 

� 

� $AC_ESR_TRIGGER
�$AA_ESR_TRIGGER

� 

� LFPOS

$AC_ESR_TRIGGER = 1
 $AA_ESR_ENABLE = 1 

POLF
POLFA(axis, type, value)

� $AA_ESR_ENABLE = 1

� POLFA(axis)

� POLFA(type)

�  LFPOS  POLF 
POLFMASK POLFMLIN 

� LIFTFAST/LFPOS  $AC_ESR_TRIGGER 



POLF

� 

� $AA_ESR_ENABLE

� $AC_ESR_TRIGGER $AA_ESR_TRIGGER

LIFTFAST/LFPOS 
 

$AC_ESR_TRIGGER $AC_ESR_TRIGGER 

$AA_ESR_ENABLE[AX] = 0

$AA_ESR_ENABLE[AX] = 1

$AA_ESR_ENABLE[AX] = 1 



MD 37500: ESR_REACTION[AX1] = 22 

MD 21380: ESR_DELAY_TIME1[AX1] = 0.3  

MD 21381: ESR_DELAY_TIME2[AX1] = 0.06  

...  

$AA_ESR_ENABLE[AX1] = 1  

$AA_ESR_TRIGGER[AX1] = 1 





� 

� 

� 

� 

� 

� 

� 



� 

� 

� 

� 

� 

� 

� 

� 

� 



�  $A_DLB[i] 

�  $A_DLW[i] 

�  $A_DLD[i] 

�  $A_DLR[i] 

$A_DLB[5]=21 



AXCTSWE(CT) 

AXCTSWED(CT) 

AXCTSWE 

AXCTSWED 

CTi  

or 

e.g., A_CONT1 

� 

� 





$AN_SETUP_TIME 

$AN_POWERON_TIME 

$AC_OPERATING_TIME 

$AC_CYCLE_TIME 

$AC_CUTTING_TIME 

$MC_RUNTIMER_MODE 



1. Activate runtime measurement for the active NC program; no measurement 
 with active dry run feedrate and program testing: 

$MC_PROCESSTIMER_MODE = 'H2' 

2. Activate measurement for the tool operating time; measurement also with  
active dry run feedrate and program testing: 

$MC_PROCESSTIMER_MODE = 'H34' 

3. Activate measurement for the total runtime and tool operating time; 
 measurement also during program testing: 

$MC_PROCESSTIMER_MODE = 'H25' 

$AC_REQUIRED_PARTS 



$AC_TOTAL_PARTS 

$AC_ACTUAL_PARTS 

$AC_SPECIAL_PARTS 

Activate workpiece counter $AC_REQUIRED_PARTS:  

$MC_PART_COUNTER=’H3’ 

Activate workpiece counter $AC_TOTAL_PARTS:  

$MC_PART_COUNTER='H10' 
$MC_PART_COUNTER_MCODE[0]=80 

Activate workpiece counter $AC_ACTUAL_PARTS:  

$MC_PART_COUNTER='H300' 
$MC_PART_COUNTER_MCODE[1]=17 

Activate workpiece counter $AC_SPECIAL_PARTS:  

$MC_PART_COUNTER='H3000' 
$MC_PART_COUNTER_MCODE[2]=77 

Deactivate workpiece counter $AC_ACTUAL_PARTS:  

$MC_PART_COUNTER='H200' 
$MC_PART_COUNTER_MCODE[1]=50 

Activating all counters in examples 1-4:  



$MC_PART_COUNTER = 'H3313' 
$MC_PART_COUNTER_MCODE[0] = 80 
$MC_PART_COUNTER_MCODE[1] = 17 
$MC_PART_COUNTER_MCODE[2] = 77 

MMC(CYCLES, PICTURE_ON, T_SK.COM, BILD, MGUD.DEF, BILD_3.AWB, 
TEST_1, A1", "S")

MMC 

CYCLES 

PICTURE_ON or PICTURE_OFF 

T_SK.COM 



DISPLAY 

MGUD.DEF 

PICTURE_3.AWB 

TEST_1 

A1 

"S" 

JERKLIM[axis]= ...

JERKLIM 

Axis 

Value range: 1 ... 200 

N60 JERKLIM[X]=75



VELOLIM

VELOLIM[axis]= ...

VELOLIM 

Axis 

Value range: 1 ... 100 

N70 VELOLIM[X]=80



N1000 G0 X0 Y0 F10000 SOFT G64
N1100 G1 X20 RNDM = 5 ACC[X] = 20
ACC[Y]=30
N1200 G1 Y20 VELOLIM[X]=5
JERKLIM[Y]=200
N1300 G1 X0 JERKLIM[X]=2
N1400 G1 Y0
M30

MASLON(Slv1, Slv2, ..., )

MASLOF(Slv1, Slv2, ..., )

MASLDEF(Slv1, Slv2, ..., 
master axis)
MASLDEL(Slv1, Slv2, ..., )

MASLOFS(Slv1, Slv2, ..., )

MASLOF/MASLOFS



MASLON 

MASLOF 

MASLDEF 

MASLOFS 

MASLDEL 

Slv1, Slv2, ... 

Master axis 

MASLDEF(AUX,S3) 

MASLON(AUX) 

M3=3 S3=4000 

MASLDEL(AUX) 

AXCTSWE(CT1) 

PRESETON

PRESETON

N37262 
$MA_MS_COUPLING_ALWAYS_ACTIVE[AX2]=0 

N37263 NEWCONF  

N37264 STOPRE  

MASLOF(Y1) 

N5 PRESETON(Y1, 0, Z1, 0, B1, 0, C1, 0, 
U1, 0) 



N37262 
$MA_MS_COUPLING_ALWAYS_ACTIVE[AX2]=1 

N37263 NEWCONF  

Direction of rotation
of the container

Mechanical infeed

Direction of 
rotation of the 
container

Mechanical
infeed



PRESETON

 MASLON  MASLOF
MASLOFS  MASLDEL 

 MASLOFS  
MASLOF

 MASLON  
MASLOFS  MASLOF 

 MASLOFS  MASLOF 



� 

� 

CONTPRON

CONTDCON

INTERSEC

ISPOINTS

EXECTAB

CALCDAT

EXECUTE (ERROR)



CONTDCON 

CONTPRON  

INTERSEC 

ISPOINTS 

EXECTAB 

CALCDAT 

EXECUTE 

ERROR 

EXECUTE

N30 CONTPRON(...)
N40 G1 X... Z...
N50 ...
N100 EXECUTE(...)

CONTPRON (TABNAME, MACH, NN, MODE)

EXECUTE (ERROR)



CONTPRON 

TABNAME 

MACH 

NN 

MODE 

� 

� 

� 

� 



N10 DEF REAL KTAB[30,11] 

N20 DEF INT ANZHINT 

N30 DEF INT ERROR 

N40 G18  

N50 CONTPRON (KTAB,"G",ANZHINT) 

N60 G1 X150 Z20 

N70 X110 Z30 

N80 X50 RND=15 

N90 Z70 

N100 X40 Z85 

N110 X30 Z90 

N120 X0 

N130 EXECUTE(ERROR) 

N140 … 



� 

� 

� 

� 



N10 DEF REAL KTAB[92,11] 

N20 CHAR BT="L" 

N30 DEF INT HE=0 

N40 DEF INT MODE=1 

N50 DEF INT ERR=0 

...  

N100 G18 X100 Z100 F1000  

N105 CONTPRON (KTAB, BT, HE, MODE) 

N110 G1 G90 Z20 X20 

N120 X45 

N130 Z0 

N140 G2 Z-15 X30 K=AC(-15) I=AC(45) 

N150 G1 Z-30 

N160 X80 

N170 Z-40 

 

N180 EXECUTE(ERR) 

...  







CONTDCON (TABNAME, MODE)

EXECUTE (ERROR)

CONTDCON 

TABNAME 

MODE 

CONTDCON

� 

� 

� 

� 



N10 DEF REAL KTAB[9,6] 

N20 DEF INT MODE = 0 

N30 DEF INT ERROR = 0 

...  

N100 G18 G64 G90 G94 G710   

N101 G1 Z100 X100 F1000  

N105 CONTDCON (KTAB, MODE) 

N110 G1 Z20 X20 F200 

N120 G9 X45 F300 

N130 Z0 F400 

N140 G2 Z-15 X30 K=AC(-15) I=AC(45)F100 

N150 G64 Z-30 F600 

N160 X80 F700 

N170 Z-40 F800 

 

N180 EXECUTE(ERROR) 

...  







ISPOINT = INTERSEC (TABNAME1[n1], TABNAME2[n2], ISCOORD, MODE)

INTERSEC 

ISPOINT 

TABNAME1[n1]  

TABNAME2[n2]  

ISCOORD 

MODE 

G17 - G19 

Parameter 2 

Parameter 3 

Parameter 4 

Parameter 5 

Parameter 6 

Parameter 9 

Parameter 10 



DEF REAL TABNAME1 [12, 11] 

DEF REAL TABNAME2 [10, 11] 

DEF REAL ISCOORD [2] 

DEF BOOL ISPOINT 

DEF INT MODE  

…  

MODE = 1 

N10 ISPOINT=INTERSEC (TABNAME1[16,11],TABNAME2[3,11],ISCOORD, MODE) 

 

N20 IF ISPOINT==FALSE GOTOF NOCUT 

…  



EXECTAB (TABNAME[n])

TABNAME[n]  

N10 EXECTAB (KTAB[0]) 

N20 EXECTAB (KTAB[1]) 

N30 EXECTAB (KTAB[2]) 

VARIB = CALCDAT (PT[n,2], NUM, RES)



CALCDAT 

VARIB 

PT [n,2]  

NUM 

RES [3]  

N10 DEF REAL PT[3,2]=(20,50,50,40,65,20) 

N20 DEF REAL RES[3] 

N30 DEF BOOL STATUS 

N40 STATUS = CALCDAT(PT,3,RES) 

N50 IF STATUS == FALSE GOTOF ERROR 
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653



� 

� 

654



G41 G42

655



 

 

G93

656
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658



� 

� 

� 

659
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� 

� 

� 

660



� 

� 

� 

661



662



663



664



� 

� 

 

 

� 

� 

665



666



G41 G42
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