PEX Protocol Encoding

Version5.1

31-August-1992

PEX Document Editor

Paula Womack Digital EquipmentCorp. December,1991 to present

Jeffrey Friedberg Digital EquipmentCorp. September,1990to December,1991

Sally C. Barry Digital EquipmentCorp. April,1990to September,1990

Randi J. Rost Digital EquipmentCorp. May,1988to April,1990

Todd Newman Digital EquipmentCorp. June,1987 to May,1988

PEX Chief Architect

Cheryl Huntington SunMicrosystems September,1991to present

PEX Issues Librarian

Karl Schultz IBM September,1991to present

PEX Secretary

Jeff Stevenson Hewlett-Packard Company September,1991to present

This document is a companion to the PEXProtocol Specification document, Version 5.1, and the sections in this document are numbered to match.Copyright © 1988, 1989, 1990, 1991, 1992 X Consortium

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files

(the ‘‘Software’’), to deal in the Software without restriction, including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ‘‘AS IS’’, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUD-

ING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE

AND NONINFRINGEMENT. IN NO EVENT SHALL THE X CONSORTIUM BE LIABLE FOR ANY CLAIM, DAMAGES

OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT

OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of the X Consortium shall not be used in advertising or otherwise to promote the sale, use or other dealings in this Software without prior written authorization from the X Consortium.

PEX Protocol Encoding

1. Acknowledgements

2. PEX Protocol Specification

2.1. Request Processing ....................................................................................................................................... 2

2.2. Protocol Format ............................................................................................................................................ 2

2.2.1. Request Format ................................................................................................................................ 2

2.2.2. Reply Format ................................................................................................................................... 2

2.2.3. Error Format .................................................................................................................................... 2

2.2.4. Event Format ................................................................................................................................... 2

2.3. Syntax ........................................................................................................................................................... 2

2.4. Naming Conventions .................................................................................................................................... 2

2.5. Common Types ............................................................................................................................................. 3

2.5.1. LISTofFOO ..................................................................................................................................... 3

2.5.2. BITMASK and LISTofVALUE ...................................................................................................... 4

2.5.3. Floating Point Format - FLOAT ...................................................................................................... 4

2.5.4. Colors .............................................................................................................................................. 4

2.5.5. Element Types ................................................................................................................................. 5

2.5.6. Types ............................................................................................................................................... 5

2.5.7. Errors ............................................................................................................................................... 9

2.5.8. Resource IDs .................................................................................................................................... 12

2.6. Events ........................................................................................................................................................... 12

2.7. Padding ......................................................................................................................................................... 12

2.8. Extension Information .................................................................................................................................. 12

3. Output Commands

3.1. Data Formats ................................................................................................................................................. 17

3.2. Output Command Descriptions .................................................................................................................... 17

MarkerType ............................................................................................................................................... 17

MarkerScale ............................................................................................................................................... 17

MarkerColorIndex ..................................................................................................................................... 17

MarkerColor .............................................................................................................................................. 17

MarkerBundleIndex ................................................................................................................................... 17

TextFontIndex ........................................................................................................................................... 17 iii

TextPrecision ............................................................................................................................................. 17

CharacterExpansion ................................................................................................................................... 18

CharacterSpacing ....................................................................................................................................... 18

TextColorIndex .......................................................................................................................................... 18

TextColor ................................................................................................................................................... 18

CharacterHeight ......................................................................................................................................... 18

CharacterUpVector .................................................................................................................................... 18

TextPath ..................................................................................................................................................... 18

TextAlignment ........................................................................................................................................... 18

AnnotationTextHeight ............................................................................................................................... 19

AnnotationTextUpVector .......................................................................................................................... 19

AnnotationTextPath ................................................................................................................................... 19

AnnotationTextAlignment ......................................................................................................................... 19

AnnotationTextStyle .................................................................................................................................. 19

TextBundleIndex ....................................................................................................................................... 19

LineType .................................................................................................................................................... 20

LineWidth .................................................................................................................................................. 20

LineColorIndex .......................................................................................................................................... 20

LineColor ................................................................................................................................................... 20

CurveApproximation ................................................................................................................................. 20

PolylineInterpolationMethod ..................................................................................................................... 20

LineBundleIndex ....................................................................................................................................... 20

SurfaceInteriorStyle ................................................................................................................................... 20

SurfaceInteriorStyleIndex .......................................................................................................................... 20

SurfaceColorIndex ..................................................................................................................................... 21

SurfaceColor .............................................................................................................................................. 21

SurfaceReflectionAttributes ....................................................................................................................... 21

SurfaceReflectionModel ............................................................................................................................ 21

SurfaceInterpolationMethod ...................................................................................................................... 21

BackfaceSurfaceInteriorStyle .................................................................................................................... 21

BackfaceSurfaceInteriorStyleIndex ........................................................................................................... 21

BackfaceSurfaceColorIndex ...................................................................................................................... 21

BackfaceSurfaceColor ............................................................................................................................... 22

BackfaceSurfaceReflectionAttributes ........................................................................................................ 22

BackfaceSurfaceReflectionModel ............................................................................................................. 22

BackfaceSurfaceInterpolationMethod ....................................................................................................... 22

SurfaceApproximation ............................................................................................................................... 22

FacetCullingMode ..................................................................................................................................... 22

FacetDistinguishFlag ................................................................................................................................. 22

PatternSize ................................................................................................................................................. 23

PatternReferencePoint ............................................................................................................................... 23

PatternReferencePointAndVectors ............................................................................................................ 23

InteriorBundleIndex ................................................................................................................................... 23

SurfaceEdgeFlag ........................................................................................................................................ 23

SurfaceEdgeType ....................................................................................................................................... 23

SurfaceEdgeWidth ..................................................................................................................................... 23

SurfaceEdgeColorIndex ............................................................................................................................. 23

SurfaceEdgeColor ...................................................................................................................................... 24 iv

EdgeBundleIndex ...................................................................................................................................... 24

SetIndividualASF ...................................................................................................................................... 24

LocalTransform3D .................................................................................................................................... 25

LocalTransform2D .................................................................................................................................... 25

GlobalTransform3D ................................................................................................................................... 25

GlobalTransform2D ................................................................................................................................... 25

ModelClip .................................................................................................................................................. 25

SetModelClipVolume3D ........................................................................................................................... 25

SetModelClipVolume2D ........................................................................................................................... 25

RestoreModelClipVolume ......................................................................................................................... 26

ViewIndex ................................................................................................................................................. 26

LightSourceState ....................................................................................................................................... 26

DepthCueIndex .......................................................................................................................................... 26

PickID ........................................................................................................................................................ 26

HLHSRIdentifier ....................................................................................................................................... 26

ColorApproximationIndex ........................................................................................................................ 26

RenderingColorModel ............................................................................................................................... 26

ParametricSurfaceCharacteristics .............................................................................................................. 26

AddNamesToNameSet .............................................................................................................................. 27

RemoveNamesFromNameSet ................................................................................................................... 27

ExecuteStructure ........................................................................................................................................ 28

Label .......................................................................................................................................................... 28

ApplicationData ......................................................................................................................................... 28

GSE ............................................................................................................................................................ 28

Marker3D ................................................................................................................................................... 28

Marker2D ................................................................................................................................................... 28

Text3D ....................................................................................................................................................... 28

Text2D ....................................................................................................................................................... 29

AnnotationText3D ..................................................................................................................................... 29

AnnotationText2D ..................................................................................................................................... 29

Polyline3D ................................................................................................................................................. 29

Polyline2D ................................................................................................................................................. 29

PolylineSet3DWithData ............................................................................................................................ 29

NonUniformBSplineCurve ........................................................................................................................ 30

FillArea3D ................................................................................................................................................. 30

FillArea2D ................................................................................................................................................. 30

FillArea3DWithData ................................................................................................................................. 30

FillAreaSet3D ............................................................................................................................................ 31

FillAreaSet2D ............................................................................................................................................ 31

FillAreaSet3DWithData ............................................................................................................................ 32

TriangleStrip .............................................................................................................................................. 32

QuadrilateralMesh ..................................................................................................................................... 32

SetOfFillAreaSets ...................................................................................................................................... 33

NonUniformBSplineSurface ..................................................................................................................... 34

CellArray3D .............................................................................................................................................. 34

CellArray2D .............................................................................................................................................. 34

ExtendedCellArray3D ............................................................................................................................... 35

GDP3D ...................................................................................................................................................... 35 v

GDP2D ...................................................................................................................................................... 35

Noop .......................................................................................................................................................... 35

4. Lookup Tables

4.1. Lookup Table Resource Management .......................................................................................................... 38

4.2. Lookup Table Inquiry ................................................................................................................................... 39

4.3. Lookup Table Modification .......................................................................................................................... 42

5. Pipeline Contexts

5.1. Pipeline Context Resource Management ...................................................................................................... 48

5.2. Pipeline Context Inquiry ............................................................................................................................... 48

5.3. Pipeline Context Modification ...................................................................................................................... 49

6. Renderers

6.1. Renderer Resource Management .................................................................................................................. 52

6.2. Renderer Modification .................................................................................................................................. 52

6.3. Renderer Inquiry ........................................................................................................................................... 52

6.4. Client-Side Traversal Support ...................................................................................................................... 54

6.5. Rendering Commands .................................................................................................................................. 54

7. Renderer Picking

7.1. Pick One ....................................................................................................................................................... 56

7.2. Pick All ......................................................................................................................................................... 57

8. Structures

8.1. Structure Resource Management .................................................................................................................. 59

8.2. Structure Inquiry ........................................................................................................................................... 59

8.3. Structure Resource Attribute Modification ................................................................................................... 62

8.4. Structure Editing ........................................................................................................................................... 63

9. Name Sets vi

9.1. Name Set Resource Management ................................................................................................................. 66

9.2. Name Set Inquiry .......................................................................................................................................... 66

9.3. Name Set Modification ................................................................................................................................. 66

10. Search Contexts

10.1. Search Context Resource Management ...................................................................................................... 68

10.2. Search Context Inquiry ............................................................................................................................... 69

10.3. Search Context Modification ...................................................................................................................... 69

10.4. Structure Network Searching ...................................................................................................................... 69

11. PHIGS Workstations

11.1. PHIGS Workstation Resource Management .............................................................................................. 71

11.2. PHIGS Workstation Inquiry ....................................................................................................................... 71

11.3. PHIGS Workstation Manipulation ............................................................................................................. 76

11.4. PHIGS Workstation Update ....................................................................................................................... 78

11.5. Posting/Unposting Structures ..................................................................................................................... 79

12. Workstation Picking

12.1. Pick Device Descriptors ............................................................................................................................. 82

12.2. Pick Measure .............................................................................................................................................. 82

12.3. Pick Operations ........................................................................................................................................... 83

13. PEX Fonts

13.1. PEX Font Resource Management ............................................................................................................... 84

13.2. PEX Font Inquiry ........................................................................................................................................ 84

Appendix: Registered PEX Escapes

vii viii