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Abstract  

This report describes an interpreter which reads numerical control code and 
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produces calls to a set of canonical machining functions. The interpreter is a 
software system written in the C++ programming language. The output of the 
interpreter may be used to drive 3-axis to 6-axis machining centers. Input to the 
interpreter is RS274 code in the dialect defined by the Next Generation 
Controller (NGC) project, with modifications. The interpreter may be compiled 
as a stand-alone computer program or may be integrated with the NIST 
Enhanced Machine Controller (EMC) control system. Input can come from a file 
or from a user typing on a computer keyboard. Output commands can either be 
printed for future use or be executed directly on a machining center. The report 
includes a full description of the RS274/NGC input language and the canonical 
machining functions called by the interpreter. It is a complete users manual. 
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Turning Cutter 
Radius 
Compensation 
On 75

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Turning Cutter 
Radius 
Compensation 
Off 75

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Sequencing 75 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3
Use of D 
Number 75 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Material Edge 
Contour 75 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Programming 
Entry Moves 
76

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Nominal Path 
Contour 78 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Programming 
Errors and 
Limitations 80

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Concave 
Corner and 
Tool Radius 
Too Big (10 
and 16) 81

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3
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Cannot Turn 
Cutter Radius 
Comp on When 
On (5) 81

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Cutter Gouging 
(11) 82 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Tool Radius 
Index Too Big 
(15) 82

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Two G Codes 
Used from 
Same Modal 
Group (17) 82

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

First Move into 
Cutter 
Compensation 
82

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Sample 
Programs 84 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Sample Simple 
Program 84 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Sample 
Program to 
Test 
Expressions 85

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Sample 
Program to 
Test Canned 
Cycles 86

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Interpreter 
Software 88 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Interpreter 
Interfaces 88 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Software Files 
and 
Organization 
89

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Cyclic 
Operation 91 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Read, Store, 
and Check 91 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Execute 91 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3
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Interpreter-do-
it Functions 91 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Interpreter-
give-
information 
Functions 92

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

World-give-
information 
Functions 93

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Interpreter 
Function Call 
Hierarchies 95

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Special Topics 
101 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Interpreter 
World Model 
101

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Block Model 
102 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Expression 
Evaluation 103 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Parameter 
Buffering 103 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Production 
Rules for 
theRS274/NGC 
Language 105

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Production 
Language 105 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Productions 
105 http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3

Production 
Tokens in 
Terms of 
Characters 107

http://www.isd.mel.nist.gov/personnel/kramer/pubs/RS274NGC_3.web/RS274NGC_3
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