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They present the latest of tBebe architectures for real-time volume rendering.
Cube-4 still uses the cubic frame buffer of the earlier Cube architectures, but uses a
slice-parallel decomposition for parallel rendering. They implemented two versions of
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[Kumar95] Subodh Kumar, Dinesh Manocha and Anselmo Lastra, “Interactive Display of
Large-scale NURBS ModelsRroceedings of the 1995 Symposium on Interactive 3D
Graphics(Monterey, CA, April 9-12, 1995). ACM SIGGRAPH, April 1995, pp. 51—
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Dissertation, Department of Computer Science, University of North Carolina at
Chapel Hill, 1996.
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[Kylander97] Karin Kylander and Olof S. Kyland&imp User Manual v0.901,
ftp://ftp.gimp.org/pub/gimp/manual/Gimpmanual_v0.9.01.pdf, 1997.

This is a draft of a manual for the GIMP (Gnu Image Manipulation Program). As the
acronym implies, it is a free image manipulation program similar to Adobe’s Ph
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[Lastra95] Anselmo Lastra, Steven Molnar, Marc Olano and Yulan Wang, “Real-time
Programmable Shading”, Proceedings of the 1995 Symposium on Interactive 3D
Graphics (Monterey, California, April 9-12, 1995). ACM SIGGRAPH, 1995, pp. 59—
66.
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ing, scheduling, and simulation to show that an animation of the classic Pixar bowling
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[Leech98] John Leech, “OpenGL Extensions and Restrictions for PixelFlow”, Technical
Report TR98-019, Department of Computer Science, University of North Carolina at
Chapel Hill, 1998.

This document presents the PixelFlow extensions to the OpenGL graphics API.

[Lewis81] Harry R. Lewis and Christos H. Papadimitrilements of the Theory of
Computation, Prentice-Hall, 1981.

This is a text on automata and Turing machines. | include it because it has a simple and
concise definition and explanation of the halting problem: that certain problems simply
cannot be solved by a computer in a finite amount of time.
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[Lewis89] John-Peter Lewis, “Algorithms for Solid Noise Syntheststiceedings of
SIGGRAPH 89, (Boston, Massachusetts, July 31-August 4, 1989pntputer
Graphics, v23n3.ACM SIGGRAPH July 1989 pp.263-270.

Lewis gives a excellent overview of noise functions

[Luebke95] David Luebke and Chris Georges, “Portals and Mirrors: Simple, Fasa&Evalu
tion of Potentially Visible SetsProceedings of the 1995 Symposium on Interactive
3D Graphics, (Monterey, California, April 9-12, 1995). ACM SIGGRAPH, April
1995, pp. 105-106.

They describe a simple method for reducing the size of the rendered database. The
model is partitioned into cells, and each cell is only rendered if it is visible from the
current position. Visibility is determined by a conservative view-frustum check. The
original implementation was done on Pixel-Planes 5 using the procedural primitive i
terface.

[Lyon93] Richard Lyon, “Phong Shading Reformulation for Hardware Renderer Simplif
cation”, Apple Technical Report #43, Apple Computer, Inc. 1993.

Lyon gives an approximation to Phong shading with much improved error behavior.
Ordinary Phong shading has an errog?in the output color from an error ofn the
components of the surface normal. His approximation only has an erras)of O(

[Mandelbrot77] Benoit Mandelbrothe Fractal Geometry of Nature. Freeman, San
Francisco, 1977.

This is the father of all books on fractals by the grandfather of the field.

[MasPar90] MasPar Computer CorporatibtgsPar Parallel Application Language
(MPL) User Guide, 1990.

This is the user’s guide for the variant of C used to program the SIMD MasPar MP-1
computer. The language usasngul ar andpl ur al variable attributes to indicate
that erations should happen once for the entire PE array or separately on each PE.

[Max81] NelsonL. Max, “Vectorized Procedural Models for Natural Terrain: Waves and
Islands in the SunsetProceedings of SIGGRAPH 81 (Dallas, Texas, July 1981). In
Computer Graphics, v15n3. ACM SIGGRAPHAugust 1981pp.317-324
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[Max89] NelsonL. Max, “Smooth appearance for polygonal surfac@kg Visual Com-
puter, von3 June 1989%pp.160-173

Nelson Max ges polygon mesh and vertex normals to define a quadratic Beziér tria
gle meshHe can thenses thelerivedBeziér mesh to rend&" smooth silhouettes,
normals, shadows, and texture coordinates.

[Max90] Nelson L Max, “Cone-SpheresRroceedings of SIGGRAPH 90 (Dallas, Texas,
August 6-10, 1990). I€omputer Graphics, v24n4. ACM SIGGRAPHAugust199Q
pp.59-62.
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[Middleton78] T. Middleton, “A Language for Regular Operations in Graphi€sin
puter Graphics, v11 ACM SIGGRAPH March 1978 pp.39-57.

Middleton agues that a base language without support for graphics makes writing
graphics code unnatural and inconveniéteg pesents a 2d system built on ALGOL
68 with a handful of special data types and apmrs

[Molnar91] Steven Molnar, “Image Composition Architectures for Real-time Image Ge
eration”, PhD Dissertation, Department of Computer Science, University of North
Carolina at Chapel Hill, 1991.

This dissertation describes the graphics architecture that became PixelFlow.

[Molnar92] Steven Molnardohn Eyles and John Poulton, “PixelFlow: High-speed re
dering using image compositiorPyoceedings of SIGGRAPH 92 (Chicago, lllinois,
July 26-31, 1992). I€omputer Graphics, v26n2.ACM SIGGRAPH, July 1992pp.
231240,

This paper dscribes the PixelFlow hardwatelacks the detail diMolnar91], but the
design that is presented is closer to the final PixelFlow architecture.

[Montrym97] John S. Montrym, Daniel R. Baum, David L. Dignam and Christopher J.
Migdal, “InfiniteReality: A Real-time Graphics System”, Proceedings of SIGGRAPH
97 (Los Angeles, California, August 3-8, 1997)Clomputer Graphics, Annual
Conference Series, ACM SIGGRAPH, August, 1997. pp. 293-303.

They describe the architecture of the Silicon Graphics InfiniteReality grapkics m
chine. This is a large, parallel graphics machine, completed at about the same time as
PixelFlow.
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[Muchnick97] Steven MuchnickCompiler Design and Implementation. Morgan Kad-
mann, San Francisco, CA, 1997.

This is a text on some of the more advanced techniques of compiler design. It consists
of about one chapter on traditional parsing and symbol table concerns, a few chapters
on control flow and data flow analysis, and about a dozen chapters on different forms
of optimization.

[Nadas87] Tom Nadas and Alain Fournier, “GRAPE: An Environment to Build Display
Processes’Proceedings of SIGGRAPH 87 (Anaheim, California, July 27-31, 1987).
In Computer Graphics, v21n4. ACM SIGGRAPHJuly 1987 pp.75-84.

They have alata flow based C testbed systarheC functions are hooked together in
a directed acyclic grapfhe paper alsomcludes excellent overview of other systems
and a good set of refnces

[Nakamae90] Eihachiro Nakamaéazufumi KanedaTakashi Okamoto and Tomoyuki
Nishita, “A Lighting Model Aiming at Drive SimulatorsRroceedings of SIGGRAPH
90 (Dallas, Texas, August 6—10, 1990)Computer Graphics, v24n4. ACM
SIGGRAPH,August199Q pp.395404.

They pesent a reflection model for wet roads

[Neider93] Jackie Neider, Tom Davis and Mason W@@enGL Programming Guide:
the official guide to learning OpenGL release 1. Addison-Wesley, 1993.

This guide explains the OpenGL application-level graphics library.

[Newell75] Martin Newell,The Utilization of Procedure Modelsin Digital Image Synthe-
sis, PhD dissertation, Department of Computer Science, University of Utah, 1975.

In this dissertation, Newell introducpsocedure models. The procedure model is an
object-oriented form of model representation. it takes arbitrary data, whiclr4t inte

prets in whatever way it wants to build the object. It also is able to respond to a couple
of messages: “draw yourself” and “return bounds”. He also includes inheritance, so
some specialized ndels are derived from more general ones.

[Niimi84] Haruo Niimi, Yoshirou Imai, Masayoshi Murakami, Shinji Tomita and Hiroshi
Hagiwara, “A Parallel Processor System for Three-dimensional Color Graphias”, Pr
ceedings of SIGGRAPH 84 (Minneapolis, Minnesota, July 23—-27, 1982pniA
puter Graphics, vi8n3. ACM SIGGRAPHJuly 1984 pp. 67-76.

This paper describes a graphics architecture based on scan-line rendering.iThe arch
tecture consists of a set of parallel scan-line units. Each scan-line unit has a set of pixel
processors that handle a sub-span on the scan line.
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[Olano97] Marc Olano and Trey Greer, “Triangle Scan Conversion Using 2D Homogen
ous Coordinates”, Proceedings of the 1997 SIGGRAPH/Eurographics Workshop on
Graphics Hardware (Los Angeles, California, August 3—4, 1997). ACM SIGGRAPH,
August 1997, pp. 89-96.

This paper describes a triangle scan conversion algorithm that completely avaids trad
tional clipping tests. Clipping is necessary to avoid potential division problemsfor ve
tices that are even with or behind the viewer. The algorithm uses 2D homogeneous
coordinates to avoid the problem divisions.

[ONeill66] Barrett O’Neill, Elementary Differential Geometry, Academic Press, San-D
ego, CA, 1966.

This is a great resource for differential geometry.

[OpenGL92] OpenGL Architecture Review Boa@henGL Reference Manual: The Of-
ficial Reference Document for OpenGL, Release 1. Addison-Wesley, 1992.

This reference manual hasn-page-like descriptions of all of the OpenGL graphics
library functions. Itmcludes a fold-out graphics system diagram.

[Ostby93] Eben FOstby, “Implementation of MENV"Proceedings of SIGGRAPH 93
(Anaheim, California, August 1-6, 1998)eveloping Large-scale Graphics Software
Toolkits seminar notes. ACM SIGGRAPH, Augusii993

Ostby gives bekground and implementation details on MENNE ncludes someni
formation not found inReeves90pn partial updates of models fravar changes

[Perlin85] Ken Perlin, “An Image SynthesizePtoceedings of SIGGRAPH 85 (San
Francisco, California, July 22—26, 1985) Gamputer Graphics, v19n3. ACM
SIGGRAPH July 1985 pp.287-296.

Perlinpresentsis ground-breakingixel stream editor. Essentiallyit expandsCook’s
shade tregwork to a full languag¢Cook84] This is the earliest example | have of a
full language for shadindncludesthe Perlin noise functionone of the most useful
tools for proedural shading.

[Perlin89] Ken Perlin and Eric MHoffert, “Hypertexture” Proceedings of SIGGRAPH
89, (Boston, Massachusetts, July 31-August 4, 198@ormputer Graphics, v23n3.
ACM SIGGRAPH July 1989 pp.253-262

They propose a form ofrpcedurally defined solid objects (volume rendered)
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[Pineda88] Juan Pineda, “A Parallel Algorithm for Polygon Rasterization”, Proceedings of
SIGGRAPH 88 (Atlanta, Georgia, August 1-5, 1988)Camputer Graphics, v22n4,
ACM SIGGRAPH, August 1988, pp. 17-20.

He presents an incremental triangle scan conversion algorithm using the same edge-
equation math as the Pixel-Planes style implicit scan conversion algorithm.

[Pixar89] PixarAnimation StudiosThe RenderMan Interface, September 1989

This provides agchnical description of RenderMan, RIB, and the shading language.

[Pixar89b] Pixar Animation Studio&nickKnack, film short, 1989.

This is last of Pixar’s funny short animations before they started work on the Toy
Story movie. As with all of their animations, it makes extensive use of procedural
shading.

[Pixar97] Pixar Animation Studios?hotoRealistic RenderMan 3.7 Shading Language
Extensions, March 1997.

This addendum tfPixar89]defines the recent additions to the RenderMan shading
language standard. These additions include vector, normal and matrix types, matrix
operations, arrays, new noise and step functions, time derivatives, and message passing
between shading stages.

[Potmesil87] Michael Potmesil and Eric M. Hoffert, “FRAMES: Software Tools fodMo
eling, Rendering and Animation of 3D Scenes”, Proceedings of SIGGRAPH 87,
(Anaheim, California, July 27-31, 1987).Qomputer Graphics, v21n4, ACM
SIGGRAPH, July 1987, pp. 85-93.

FRAMES is a testbed rendering system based on UNIX processes. Each stage of the
graphics pipeline is a single process, and the pipeline stages communicate nsing sta
dard UNIX command-line pipes. The model enters one end of the pipelinestsithe

dard input to the first pipeline stage program, and the final frame is produced as the
standard output of the last pipeline stage program.

[Potmesil89] Michael Potmesil and Eric M. Hoffert, “The Pixel Machine: A Parallel Image
Computer”, Proceedings of SIGGRAPH 89, (Boston, Massachusetts, July 31-August
4, 1989). InComputer Graphics, v23n3, ACM SIGGRAPH, July 1989, pp. 69-78.

The AT&T Pixel Machine has a pipeline of DSP processors, corresponding to the
stages of the graphics pipeline, and an array of DSP processors for final rendering. It
had reasonable polygon rendering performance but was really designed for ray-tracing.
It did not quite achieve general real-time ray tracing, but could ray trace a simple one-
plane, one-sphere scene in a small window at interactive speeds.
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[Prusinkiewicz88] Przemyslaw Prusinkiewicz, Aristid Lindenmayer and James Hanan,
“Developmental Models of Herbaceous Plants for Computer Imagery Purposes”, Pr
ceedings of SIGGRAPH 88, (Atlanta, Georgia, August 1-5, 198&ormputer
Graphics, v22n4, ACM SIGGRAPH, August 1988, pp. 141-150.

This is hardly the first work oh-systems (hamed for Lindenmayer), but a good Bve
view. L-systems provide a description of plant and tree branching structures using a
grammar where each symbol (terminal or non-terminal) has some meaning for the
length or branching structure of the plant.

[Reeves83] William T. Reeves, “Particle Systems — A Technique for Modeling a Class of
Fuzzy Objects”, Proceedings of SIGGRAPH 83 (Detroit, Michigan, July 25-29,
1983). In Computer Graphics, v17n3, ACM SIGGRAPH, July 1983, pp. 359-376.

This paper introduces particle systems. Particle systems are form of animated model in
which a large number of particles obey simple rules for generation, movement; and e
tinction.

[Reeves90] William TReeves, Eben.Ostby and Samuel Leffler, “The MENV Maod-
eling and Animation Environmentdpurnal of Visualization and Computer Anima-
tion, vinl, August 1990pp.33-40.

TheyDescribe theVIENV system in use at PIXARMENYV provides a set of coope

ating tools that communicate through shared memory, semaphores, and message
passingAll modeling is done using a special purpose modeling languagé/NL

consists of C-like statements, calls to geometric primitives, and calls to georpetric o
erations Includes distinct concepts of variable scoping hierarchy, object hierarchy, and
transformation hierarchyAnimation is accomplished through the use of articulated
variables évars).

[Rhoades92] John Rhoadé&xeg Turk Andrew Bell Andrei StateUIrich Neumann and
Amitabh Varshney, “Real-time procedural texturé&dpceedings of the 19%ympo-
sium on Interactive 3D Graphi¢€ambridge, Massachusetts, March 29—April 1,
1992). InComputer Graphics special issue. ACM SIGGRAParch 1992 pp.95-
100

This work on our previous machine, Pixel-Planes 5, provided some of the inspiration
for this dissertation. Pixel-Planes 5 could do real-time procedural textures, written in
an asembler-likenterpreted texture language

[Rubin80] S M. Rubin and TWhitted, “A 3-Dimensional Representation for FashRe
dering of Complex Scenefroceedings of SIGGRAPH 80. Gomputer Graphics,
v14n3. ACM SIGGRAPHJuly 1980 pp.110-116.

They use ferarchical bounding boxes accelerateay tracing Ray intersection only
done with bounding boxes, surfa@srendered by recursive subdivisidrhey nen-
tion the applicatiorf recursive subdivisiofor procedurally dfined surfaces
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[Sabin79] M A. Sabin, “Software Interfaces for Graphickfethodology in Computer
Graphics, R. A. Guedj and HTucker, editors.North-Holland 1979 pp.49-78.

Part of the proceedings of the IFIP Workshop on Methodology in Computer Graphics,
Seillac, France, 197&abin gives anwerview and comparison of picture description
languages, stream protocols, and procedure librafesversthe DRAW, ARTIST,
GPDL, G439, PDL2, MONSTER, and DIGRAnguagesThe article is followed by a
critique by L Kjelldahl, and notes taken during Sabin and Kjelldaptesentations and

the fdlowing panel

[Sederberg86] Thomas W. Sederberg and Scott R. Parry, “Free-Form Deformation of
Solid Geometric Models”, Proceedings of SIGGRAPH 86 (Dallas, Texas, August 18—
22, 1986). InComputer Graphics Proceedings, v20n4. ACM SIGGRAPH, August
1986, pp. 151-160.

This paper introduces Free Form Deformation (FFD). Objects are embedded in a 3D
tensor product Beziér volume. As the volume is deformed, the objects inside deform
as well. This is a simple and powerful form of non-linear transitbom

[Segal92] Mark Segal, Carl Korobkin, Rolf Van Widenfelt, Jim Foran and Paul Haeberli,
“Fast Shadows and Lighting Effects Using Texture Mapping”, Proceedings of
SIGGRAPH 92 (Chicago, lllinois, July 26-31, 1992)Computer Graphics Pro-
ceedings, v26n2. ACM SIGGRAPH, July 1992, pp. 249-252.

They Present methods of projecting textures onto surfaces by using perspectve tran
formations of the tedure coordinates.

[Slusallek94] Philipp Slusallek, Thomas Pflaum and Hans-Peter Seidel, “Implementing
RenderMan—Practice, Problems and Enhancements”, Proceedings of Eurographics
'94. In Computer Graphics Forum, v13n3, 1994, pp. 443-454.

This paper describes the RenderMan implementation done at the Universitynef Erla
gen. Their implementation is based on a Monte-Carlo global illumination algorithm.
They have added some extensions to the shading language to help guide the Monte-
Carlo sanpling.

[Slusallek98] Philipp Slusallek, Marc Stamminger, Wolfgang Heidrich, Jan-Christian Popp
and Hans-Peter Seidel, “Composite Lighting Simulations with Lighting Networks”,
|EEE Computer Graphics and Applications, v18n2, IEEE, March 1998, pp. 22-31.

They introducdighting networks, using a graphical interface to connkeightOp

blocks. Each LightOp handles one form of lighting interaction, and the network as a
whole simulates the global illumination of a scene. With additional tags to indicate
which LightOps apply to which surfaces, they can efficiently handle simple lighting
simuktions for some objects and more complex simulations for others.
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[Snyder92] John M. Snyder and James T. Kajiya, “Generative Modeling: A Symbolic
System for Geometric Modeling”, Proceedings of SIGGRAPH 92 (Chicago, lllinois,
July 26-31, 1992). IComputer Graphics, v26n2, ACM SIGGRAPH, July 1992, pp.
369-378.

Generative modeling is a form of procedural modeling where models are created by
sweeping @enerator along some path. A simple language is used to describe both the
generator and the path and the generator can change shapes as it sweeps along the
path.

[Sun89] Sun Microsystem8&unOS4.1 Math library source code, 1989.

This is the C source code for the math library distributed with SunOS version 4.1.

[Taylor93] Russell M. Taylor Il, Warren Robinett, Vernon L. Chi, Frederick P. Brooks,
Jr., William V. Wright, R. Stanley Williams and Eric J. Snyder, “The nanoManipulator:
A Virtual-Reality Interface for a Scanning Tunneling Microscope”, Proceedings of
SIGGRAPH 93 (Anaheim, California, August 1-6, 1993)Computer Graphics
Proceedings, Annual Conference Series. ACM SIGGRAPH, 1993, pp. 127-134.

The nanoManipulator is a teleoperation system for controlling a scanning tunneling
microscope. The dblay used a procedural primitive on Pixel-Planes 5.

[Taylor94] Russell M. Taylor I, “The nanoManipulator, A Virtual-Reality Interface to a
Scanning Tunneling Microscope”hD Dissertation, Department of Computer Sc
ence, University of North Calina, Chapel Hill, 1994.

This dissertation includes the work covere(iTiaylor93].

[ThinkingMachines89] Thinking Machines Corporati@gnnection Machine Model CM-
2 Technical Summary. Thinking Machines Corporation, Version 5.1, May 1989.

This is a high-level description of the CM-2 and the languages available formrogra
ming it.

[Trumbore93] Ben Trumbor&Vayne Lyttle and Donald.Rsreenberg, “A Testbed for
Image SynthesisRProceedings of SIGGRAPH 93 (Anaheim, California, August 1-6,
1993).Developing Large-scale Graphics Software Toolkits seminar notes, ACM
SIGGRAPH, August993

They have &ollection of library routines called by user code to facilitate global #lum
nation esearch

[Upstill90] Steve Upstill;The RenderMan Companion, Addison-Wesley199Q

This book/sers guideis the principle resource for learnitige RenderMan scene-d
scription interface and shading language
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[vanWijk91] Jarke J. van Wijk, “Spot Noise: Texture Synthesis for Data Visualization”,
Proceedings of SIGGRAPH 91 (Las Vegas, Nevada, July 28—August 2, 1992). In
Computer Graphics, v25n4, ACM SIGGRAPH, July 1991, pp. 309-318.

This paper introduces spot noise. Spot noise is a form of band-limited nise co

structed by a sparse convolution metficeivis89], where kernel elements arewa

domly placed across the surface. Spot noise modifies the shape and orientation of each
kernel spot based on the data to be represented.

[Watt92] Alan Watt and Mark Watfdvanced Animation and Rendering Techniques:
Theory and Practice, Addison-Wesley, 1992

This is an excellent general graphics book including coverage of just about everything
For our purposeshere are importarghapters on procedural texture mapping and
modeling, shading languages and RenderMan, deformations, procedural animation,
shadowing, shading, and parametric surfaces

[Whitted81] T. Whitted and DM. Weimer, “A software test-bed for the development of
3-D raster graphics system&toceedings of SIGGRAPH 81 (Dallas, Texas, July
1981). InComputer Graphics, v15n3. ACM SIGGRAPHAugust 1981pp.271-277.

They describe a generalized 3d scan line rendering program with support for C coded
shadersThis is the earliest example of programmable shading |. fiday can inte
polate arbitrary parametets be used for shading.

[Whitted82] T. Whitted and DM. Weimer, “A Software Testbed for the Development of
3D Raster Graphics System&CM Trans. on Graphics, vin1l.ACM SIGGRAPH,
January 1982pp.43-57.

This is a nore detailed version of their SIGGRAPH 81 pagrparticular personal
interest, it has more detail on structure for the primitive half of the tef®bedtives

have a bounding box to determine the span when they are activated and may deposit
new primitives for processing in later spans (ideal for sufidiv algorithms)

[Williams78] Lance Williams, “Casting Curved Shadows on Curved Surfaces”, [rocee
ings of SIGGRAPH 78. IIomputer Graphics, v12n3, ACM SIGGRAPH, August
1978, pp. 270-274.

This paper introduces shadow-mapping. In a preliminary pass, an image containing
depths instead of colors is rendered from the point of view of each light souree. Du
ing the final rendering pass, the surface locations are transformed into the seime coo
dinate system as the depth buffer. This allows the surface depth to be dineetly co
pared to the stored depth. If the surface is farther from the light, it is in shadow.
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[Williams83] Lance Williams, “Pyramidal Parametrics”, Proceedings of SIGGRAPH 83
(Detroit, Michigan, July 25—-29, 1983). Gomputer Graphics, v17n3, ACM
SIGGRAPH, 1983, pp. 1-12.

Williams introduces MIP-mapping, the widely-used texture anti-aliasing algorithm. A
MIP-map includes a pyramid of pre-filtered scaled images. During rendering; the fi
tered color is determined by interpolating between these. Also introduces reflection
mapping as a way of using an image texture to simulate reflection in a scene.

[Wyvill85] Geoff Wyvill and Tosiyasu LKunii, “A Functional Model for Constructive
Solid Geometry”The Visual Computer, vinl, July 1985 pp.3-14.

They present £SG system rendered with ray traciRgimitives are defined with
functional definitionsCSG operations are done on an octree representation, and ray
tracing using the octree and arbitrary functional definitidihe CSG cells can be full,
empty, point to a single object, oasty (at the octree resolution limit with more than
one object in the cell).
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