




































































































































































































































































































1 

• - ----- - if __ _ 

• 

--

· -

I. J.A ____ __ _ 
? 



(~ -

~ ~~ ,. ~~II ~ f*1~ . 
__________ ~---S~~~~~~ ~~.-------
---------~~~ """"r" ~~ ~ 
-----------'!~~rJ ~ ~ 

~ (~CJ. t1v<MV) J,vwt.. +-
VAt 1I(z(CI . 

__________ ---'....::.({~_Z10 x S ~ } ~ ftt--
/" IIIGc'~ 

. ____ ~U-«-=-M_'L__· ----""""~--=--:. ==--.t' fJ ~ c,.;. c... 

-------~ d OA;.$~ _ ___ _ 



• 

- ; _M E~ ¥ ~-~~ /hl,- -
----~. --------------------

-

, -
~ , 





SUMMARY 

THE ADVENTURES OF ANDRE 1£ WALLY B. 
Summary 

Alvy Ray Smith 

Computer Graphics Department 
Computer Division 

Lucasfilm Ltd. 
August 20, 1984 

The Adventures 0/ Andre & Wally B. is a demonstration of several things: 

First is' full classic characier animation - as opposed to effects animation - the animation 
being fully 3-D and designed by a professional animator, Disney-trained in this case. 

Second is articulated motion blur. In particular, the two characters, Andre (the android) 
. and Wally B. (the bee), are always motion blurred. 

Third is very complex 3-D background sets, realized here with particle systems. 

Fourth is laser input scanning, the background cards for the credits being some of the first 
input scans from the new Lucasfilm laser scanner. 

The sound track was partially produced using the ASP i the Lucasfilm digital audio system. 

Since this is a demo, it is rendered at only 500-line video resolution. We plan to output the com­
pleted piece on the laser scanner but the current version is fil~ed directly from a video monitor. 

The completed piece was premiered at the International Animtaion Festival in Toronto, August 
17. 
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THE ADVENTURES OF ANDRE &. WALLY B. 

FILM CREDITS 

Credits 

AltJy Ray Smith 

Computer Graphics Project 
Computer Division 

Lucasfilm Ltd. 
August 15, 1984 

Forest design and rendering: William Reeves. 

Character design and animation: John Lasseter. 

3-D animation program: Tom Duff, Eben Ostby. 

3-D rendering: Rob Cook, Loren Carpenter. 

Concept/direction: Alvy Ray Smith. 

Andre and Wally models: Ed Catmull, Tom Duff, John Lasseter, William Reeves, David 
Salesin, Alvy Ray Smith. 

Laser scanning: David DiFrancesco, Tom Noggle, Don Conway. -Computer logistics: Craig Good. 

Sound design: Ben Burtt (Sprocket Systems). 

Texturing/compositing software: Steven B~iuk, Sam Leffler, Tom Porter, John Seamons. 

Cray XMP-2 and Cray XMP-4, Cray Research Inc.: Bence Gerber, Steve Perrenod, John 
Aldag, Janet L~w, Tom MacD~ald. -

10 Digital Equipment Corporation VAX 11/7505: Project Athena, Massachussets Institute of 
Technology . 

SOFTWARE 

gt ("Get picture"): Picture retrieval program (from disk) by Thomas Porter. 

gtxt, svtxt ("Get Texture, Save Texture"): Texture formating programs by Sam Leffler. 

hv ("Horizontal, Vertical"): Filtered size changer by Alvy Ray Smith. 

md ("Motion Doctor"): 3-D animation program by Tom Duff, with extensions by Eben 
Ostby and William Reeves. 

me ("Model Editor"): 3-D modeling program by William Reeves. 

mg ("Merge"): Compositing program by Thomas Porter. 

mt ("Model Instantiator"): Inbetweening program by William Reeves. 

mktree ("Make Tree"): Tree, grass, and flower generator by William Reeves. 

mp ("Model Previewer"): Animation pencil testing program by Steven Baraniuk and Loren 
Carpenter. 

paint: 2-D painting program by Thomas Porter. 
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reyes ("Renders Everything You Ever Saw"): 3-D rendering program with motion blur, hid­
den surface removal, texture mapping, bump mapping, etc., by Rob Cook and Loren Car­
penter. 

td .("Terrain Dicer"): 3-D database subdivision program by Eben Ostby and William 
Reeves. 

HARDWARE 

Adage/Ikona5 32-bit framebuO'ers and microprocessor. 

Evans & Sutherland Picture System II vector display. 

Hitachi tablets. 

Fujitsu Eagle winchester disk drives. 

Control Data Corporation removable disk drives. 

Digital Equipment Corporation VAX computers: Three 11/7505 and one 11/780 at 
Lucas61m, ten 11/75Os at Project Athena of MIT. 

Cray Research Inc. computers: One Cray XMP-2 and one Cray XMP-4 
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18 June 1985 

Mr. Oliver Strimpel 
The Computer Museum 
300 Congress Street 
Boston, MA 02210 

Dear Mr. Strimpel: 

Per your request Alvy Ray Smith has agreed to send you 
the following image for the next issue of your quarterly 
publication: 

Andre & Wally B. slide 

The slide is enclosed along with a description. You have 
permission of the Lucasfilm Computer Graphics Division to 
use the slide listed above. It must not be used for any 
other purpose or otherwise duplicated without express 
written permission. 

Complete and proper credit must be given for the image 
with its presentation. Please sign and return the copy 
of this letter indicating agreement with these conditions 
and return the slide to us as soon as possible after its 
use. 

I apologize for the delay in getting this to you; 
hopefully it has arrived in time for use. If so, I'm 
sure Alvy would appreciate receiving a copy of the 
publication. 

Sincerely yours, 

Lynn DeKeyser 
Computer Research and Development 

I agree: 

P. O.Box 2009. San Rafael. California 94912 Telephone (415) 457-5282 

Telex: 330499 LFL SRFL 
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THE MAKING OF ANDRE & WALLY B • 
••••• DRAFT October 8, 1984 ••••• 

Alvy Ray Smith 

Computer Graphics Department 
Computer Division 

Lucasfilm Ltd. 
August 21, 1984 

INITIAL CONCEPTS 
Upon returning from SIGGRAPH 83+ in Detroit, Ed Catmull and I decided we would push 

fora big show at SIGGRAPH 84. This would include publishing many of the results developed 
by the Graphics Department personnel since its inception and finishing the prototype Pixar com­
positing station hardware and displaying it. We would also make a short demonstration of 3-D 
character animation to show at the SIGGRAPH 84 film show. 

The production group was to consist of Bill Reeves and Tom Duff for modeling and anima­
tion and Rob Cook and Loren Carpenter for rendering. The purpose of the piece was to center 
our software and algorithm development efforts on a definite goal. Bill and Tom had already 
developed the rudiments of a modeling/animation system as part of their contribution of a 3-D 
"holographic" display device to Return of the Jedi. Rob and Loren were to implement their new 
rendering algorithms in software to simulate future hardware developments (the Pixar 3D) any­
way. This project seemed to be a natural extension of efforts already underway. Furthermore it 
provided a chance to do a small piece of production .. Members of the Graphics Department 
(formerly the Graphics Project) tend to find short productions stimulating, and it had been over 
two years since the last one involving the whole group, the Genesis Demo for Star Trek II: The 
Wrath of Khan. The piece this time was to be strictly an in-house production for demonstration 
purposes only. 

My original proposal to the group was very simple. An android would wake up in a woods, 
get up, turn around, see a beautiful scene, and be happy at seeing it. The goal as stated in the 
meeting notes of July 31, 1983, was "to render a show able sequence of 3-D articulated animation, 
with edits, in a rich setting. Motion blur very desirable, texture/bump mapping mandatory." The 
piece was meant to be symbolic: A computer-animated 3-D character wakes up and sees the 
world. 

The original storyboard consisted of nine crud~ thumbnail sketches with the following cap­
tions: 

1. Dark forms. 

2. Sunlight breaks through in shafts. Establish that light is breaking through in several places. 

3. X-diss (cross-dissolve) to highlit area which is forest-like but moves occasionally. 

4. Android, camoufiaged, sits up. Hard to distinguish him from forest. 

t SIGGRAPH is the Special Interest Group on Computer Graphics of the Association for Computing MachineI}' 
(ACM). It holds an annual conference; SIGGRAPH 83 is the conference held in 1083. Each conference has 
technical paper presentations, tutorials, panel discussions, an art show, a film/video show, and an equipment 
show. SIGGRAPH 84 was held July 25-27 in Minneapolis. Approximately 20,000 people attended. 
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5. CU (closeup) from below. Yawn. Stretch. Camouflage begins to melt in face. 

6. Medium shot to watch arising android. Less and less camouflage; more and more skin. 

7. He arises. More sun. Less and less camouflage; more and more skln. He smiles and reaches 
out. 

8. Cut to CU of smile. Full day attire. Sunrise and mountains reflected in face. 

9. Cut to glorious back view long shot. Pull away a bit during shot. 

The motivations were several. First, we wished to show articulated animation as opposed to 
rigid-body animation so popular with most computer graphics houses. Second, we wanted a char­
acter. This was the reason for the android stipulation. My first drawings of him were nothing 
more than a stick figure with long skinny ellipsoids instead of sticks, but he had definite arms, 
legs, torso, and head. Third, I wanted to show filmmakers, particularly within Lucasfilm, that our 
group knew about editing and other cinematic techniques. 

The forest set was motivated by talks earlier in the year with a group from Walt Disney 
Productions. The group was conside~ing producing an animated piece to be called The Brave Lit­
tle Toaster and wanted to know if we could produce a computer-generated 3-D forest set through 
which conventionally animated characters would move. One member of this group whom I quite 
liked was John Lasseter. As will be seen, John figures prominently in the remainder of this story. 
At the time, however, I quickly volunteered that we could do an elaborate forest set, a belief 
based on my predilection for rendering plants and trees. So, having already convinced myself 
that we could do a forest, it was natural that a forest set was what I first thought of for the new 
piece. 

I had rererred to the android as "Andre" in early presentations of the storyboard, and the 
name stuck. We stumbled over several names for the piece-to-be such as Androids Awake before 
settling on a joke name, My Breakfast with Andre, in honor of a film many of us admired, as our 
internal name. Perhaps the most interesting parts of this story are how the initial concepts out­
lined above transformed into the finished piece, The Adventures of Andre & Wally B. 

INTERESTING TWISTS 
Two important events occurred during the early stages of the production. I count these as 

two of my best moves as director and don't want to imagine what the piece would have been 
without them. 

First, I suggested to Bill Reeves that he might apply the particle systems he used so success­
rully ror fires in the Genesis Demo or Star Trek II: The Wrath of Khan to make trees. This took 
a little ego-eating on my part because up until that time I had been the only member of the 
group who had made pictures or plants. There is an unwritten "law" that forbids any of us from 
stepping into territory already claimed by other members or the group. The strength of our group 
depends on such respect ror the other members and their sensitivities. _ Now I'm sure Bill had 
already thought about making particle system trees but he needed an okay from me to do so. 
Whether he did or not, I gave it to him. I did not have time to build forests in addition to my 
other responsibilites, and he needed something to turn his considerable creativity to. The success 
or the final rorest sets attests to the "wisdom" or this early decision. 

Second, I heard that John Lasseter was between jobs at Disney and urged Ed Catmull to 
hire him as a consultant. Ed and I had vi&ited John at Disney since his original visit to Lucasfilm. 
He had shown us through the Disney archives, a tremendous treat to both of us. He continued to 
impress me with his willingness to consider using the computer in animation. He had already 
helped in a test with MAGI of Elmsrord, New York, which used a computer generated camera 
move in a 3-D background as a guide to conventional animators for creating the foreground action 
for Where the Wild Things Are. He was one of the handful of conventional animators we had met 
over the years who seemed to see the same promise of computer-mediated animation that we saw. 

In November 1983, Ed called me from the Queen Mary in Long Beach where he was giving 
a talk. During the course of our conversation, he mentioned that he had run into John at the 
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meeting and that John was between jobs at Disney. He had 6nished the MAGI test and was wait­
ing for further developments on Toa8ter. Without hesitation, I quickly and strongly urged Ed to 
find John and offer him a consultant's position with the Graphics Department immediately. 
Luckily, I had put just such a slot in my most recent budget. Ed did it, and John joined us for 
what was to be a fine collaboration. He was officially a consultant hired to advise us - particu­
larly Tom Duff - on our 3-D animation program interface, which we realized would suffer without 
such professional input . 

A third event which was to have a major impact on the project was the involvement of 
Cray Research Inc. in it. It had been clear to Ed and me for some time that we were greatly 
lacking in graphics computation power. We had begun a search - still underway - for cost­
effective computers to replace our reliable but very slow VAX's. The so-called supercomputers, 
those of Cray Research and Control Data Corporation, were immediate candidates. This 6t in 
exactly with the desires of Bence Gerber, our local Cray sales representative, who was looking for 
placement of a Cray in a commercial environment. It turned out that Cray allowed us to use our 
rendering software in the production of Andre fJ Wally B. as a serious benchmark of real code 
running on their machine. The piece would have been impossible without this involvement. 

In aU, we used 6ve VAX's at Lucas6lm, ten VAX's at Project Athena at the Massachusetts 
Institute of Technology, and two Cray's at Cray Research in Mendota Heights, Minnesota, for the 
l.8-minute piece. The Cray machines used were a two-processor Cray XMP-2 and a four­
processor Cray XMP-4, the most powerful machine in the world at the time (four cpus working in 
parallel), and just announced. 

NAILING IT DOWN 
The production now began to take de6nite shape. Bill began a search for effective ways to 

generate complex trees. I brought in all my tree books for inspiration as well as pages torn from 
my home state's magazine New Mexico Magazine. John brought a stack of Arizona HighwaY8 
magazines from the Disney reference collection for further ideas. Before long, the Graphics Room 
monitors were displaying very nice evergreen trees which Bill modeled after red spruces. 

Bill also be,gan modeling the forest environment for the animation - i.e., the set. We origi­
nally planned a Grand-Canyon-Iike landscape with a forested cliff. Andre was to run to the edge 
of the cliff to see a very elaborate scene. Bill used his model editor program me for this task. He 
soon had large forest floor plans covering the walls and tables of the Graphics Room. These 
proved themselves very valuable in later planning of camera moves and character placements. 

One of the original storyboard ideas was that of a camouflage texture on Andre which disap­
peared with the increasing light at sunrise - a substitution of day texture for night texture. This 
required a leaf-strewn forest floor into which Andre could be camouflaged. We chose aspens as 
our deciduous species. This should not be surprising considering the magazines we were using for 
inspiration. 

Bill designed a special rendering system to make his trees. It was based on the line-drawing 
software of Tom Porter. He added subtle coloring schemes to his program's capabilities so that it 
could handle non-real lighting schemes. One of John's 6rst suggestions was that we use a 
Maxfield Parrish lighting model. The production staff had trooped down to San Francisco to see 
an exhibit of Parrish's works to understand his colorful backlighting. Rob Cook helped Bill 
design a method for simulating the internal shadowing so important to effective plant rendering 
and also a method for mutual shadowing of the trees. 

Tom Duff was very inspired by the presence of a professional animator who would use his 
3-D animation system. He immediately added many of the features John requested after his 6rst 
few tries at the new system. For example, computer scientists always number from 0 but anima­
tors always number from 1. So Tom changed his O-origin displays to I-origin displays. 

When I showed John the crude storyboard described above, I encouraged him to use it only 
as a guideline. In particular, the stick figure Andre could look entirely different so long as he 
remained an android. I told him that, although we would eventually be able to model complex 
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plastic shapes, it would be far easier for us if he would try to stick to modeling from simple primi­
tives such as ellipsoids and cylinders. I also showed him a little figure I had always admired and 
hoped to be able to computer generate someday. It is an airbrush picture by Charles White III 
called "Running Chrome Man" which I saw in a book called Air Powered: The Art 0/ the Air­
brush produced by Richard Childers for Random House, New York, 1979. The picture is an 
apparently 3-D cartoon man made entirely of chrome. 

John took this input back to Los Angeles for a few days; he was working only occasionally 
with us at first while he finished up a few projects. He sent us some sketches of his first ideas for 
Andre in many dillerent poses. He had carefully adhered to the restrictions we had imposed. The 
first response of most of us to his designs was one of mild surprise at the cartoon-like quality of 
the figures. But I reminded the group that we had given John great design freedom and he had 
designed in the Disney tradition with which he was very familiar. In fact, one of the things we 
wanted to stress to people was that the new medium of computer imagery carried the "look" of 
the artist using it, not that of the computer. John must have sensed that we would respond this 
way because he asked rather tentatively whether the cartoon-like influence was okay. I assured 
him it was, though a surprise to us. It shouldn't have been a surprise to me, considering the run­
ning chrome man. By the end of the project, everyone had forgotten they ever questioned John's 
designs. 

I took John's sketches of Andre and began realizing them as a computer model. This was 
done by writing a description of the model in a language designed by Bill Reeves and Tom Dull 
called, appropiately enough, model. The language is very powerful and extensible. In other 
words, all the usual primitive forms - spheres, ellipsoids, cylinders, points, lines, patches, 
polygons, cones, etc. - used by computer graphicists are available in the language, plus it can be 
extended to handle new forms invented as we go along. Andre's model required two such exten­
sions, so the extensibility capability turned out to be of basic importance. The final model 
required 26 pages in this language. It resembles a program written in a C-like programming 
language and requires the same kind of care. 

One of the first attempts at the model used a sphere capped by a cone to realize Andre's 
torso. The cone was articulated about the sphere to model bending at the waist but John felt this 
was just too sterile. All his early thumbnail sketches of the character had a more plastic shape, in 
the expressive style inherited from Disney's Fred Moore. Ed Catmull claimed he could make a 
new primitive shape which would fill the bill, and he proceeded to invent it. It is a shape called 
the "teardrop" which allows a fluid bend between its top and bottom rounded forms. This shape 
was added to the model language and got used in a variety of ways in the final piece. 

Other shapes which we just could not successfully model with the original primitive forms 
were Andre's eyelids and mouth. David Salesin, aided by Ed Catmull and Loren Carpenter, 
invented a new form to solve this problem and it was added to the model language and to Andre's 
model. This was called the "bound" and consisted of a spline-bounded area confined to the sur­
face of a sphere. These two extensions were key to John's ability to give Andre convincing char­
acter. 

John drew up a complete storyboard of about fifty panels which helped us tighten up the 
story considerably. He labeled the final panel "the most complex scene ever rendered by com­
puter graphics". His storyboard drawings joined Bill's forest floor plans to decorate the walls of 
the Graphics Room for the duration of the production. 

John arged that we needed a motivation to move Andre to the edge of the clill. He sug­
gested a second character to interact with Andre, a large bee with a nasty streak in him and a 
sharp stinger. Homage to the same movie as before dictated that his name be Wally. A produc­
tion crew brainstorming session modified this into Wally B. The working title changed to "Andre 
8£, Wally B.". "The most complex scene ever ... " eventually bit the dust as did several others in 
the mad rush for the SIGGRAPH 84 deadline. 

John's design for Wally included four teardrops as "feet" to be animated as if they were 
water balloons. His animation skill was admirably demonstrated by pulling this 011, using the 
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computer, of course. Two visitors who were quite impressed by this feat were animation masters 
Frank Thomas and Ollie Johnston, two of the great unine old men" who made Disney famous 
(see Disney Animation: The Illusion of Life by these two gentlemen for Abbeville Press, New 
York, 1981). The basic animation laws of squash and stretch, anticipation, overlap, and follow 
through (ibid, p. 47) were all demonstrated by this piece of animation. Most importantly to us, 
they saw a convincing demonstration that none of this was alien to computer animation. 

By animating early versions of the Andre and Wally models, John got used to Tom Dul's 
animation program md (for Umotion doctor"). He not only suggested many improvements to the 
program during this period but also to the models. Animation controls were added to the model 
as John needed them - another form of extensibility which proved to be very important. The 
final form of the Andre model had 547 animation controls, and the final form of the Wally model, 
by Bill Reeves, had about 252 controls. One of the successes of the animation program was a 
presentation of this large number of controls to John in such a natural way that he was unaware 
of the complexity. The large number of controls required for these apparently quite simple car­
toon characters reinforced our belief that animation of characters of human-like complexity will 
be tremendously dilicult, even with the addition of constraints such as gravity and fixed muscula-
ture. 

John created a set of pastels for background and color inspiration. He and Bill Reeves 
began one of the most productive collaborations of the piece at this time, sharing thoughts on 
colors, lighting, tree and rock placement, and the long trucking shot through the forest as ·the 
opening. This was to be the one animation of the camera through the background in the film to 
clue the audience into its 3-dimensionality. All other depth information was carried by the fore­
ground characters in order to save computation time. We had originally planned a funny uhel­
icopter" pull-away shot at the end but it got cut in the squeeze for time and computer cycles. 

Bill used John '5 pastels as guides for the elaborate background sets featured in the final 
piece. They are all 3-D even though the camera does not animate through any of them except 
the first. The pastels themselves ended up in the final film as background cards for the credits. 
They were filmed as slides which were then scanned into the computer by laser team members . 
Tom Noggle and Don Conway using the new laser scanner just. completed under the direction of 
David DiFrancesco. 

Meanwhile, Rob Cook and Loren Carpenter were perfecting the rendering software which 
would be used to turn the animated models into finished, fully colored and textured elements to 
be composited into each frame over Bill's backgrounds. Sam LeIDer helped them by writing spe­
cial purpose texture storage and retrieval programs. Two papers on motion blur had been 
presented at SIGGRAPH 83 which did not fully solve the problem so Rob and Loren set out to 
find a complete solution. Without motion bhtr, animated characters and sets tend to Ustrobe". 
This means that each image doubles up - a distracting departure from real-world motion. The 
solution is to blur every part of an object in the direction of its motion as if it were moving with 
the camera shutter open. In conventional animation, this is impossible so animators have 
invented some techniques to approximate motion blur. A familiar trick is the addition of "speed 
lines" to indicate the blur of a fast-moving character. Another is to show several positions of a 
character along its path of motion, only the last of which is fully rendered - like a multiple expo­
sure. Sometimes these two tricks are combined. In computer graphics, the problem can be com­
pletely solved although no one had done so until Rob and Loren, aided by. Tom Porter, turned 
their attention to it. What makes the problem hard is the fact that objects become visible and 
invisible during a motion - a 4-D problem. 

Ed Catmull also made an attempt at this problem. This created a situation of friendly com­
petition in the group which resulted in both teams producing a better result than either would 
have found without the rivalry. It turned out that Ed solved the problem too, but the group 
thought that the solution by Cook, Porter, and Carpenter (a paper of the proletariat!) was of 
more general applicability than Ed's. Nevertheless, both groups published their solutions at SIG­
GRAPH 84. These were two of seven papers by the Graphics Department published at SIG­
GRAPH 84,23% of the technical papers at the conference. 
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Rob and Loren implemented their solution in a program called reyes (ror Renders Every­
thing You've Ever Seen), with Rob principally responsible. Thus Andre and Wally are always 
motion blurred in the film. Rob included in the program his new technique ror specifying and 
controlling texturing and shading, called "shade trees", the subject or another or the Lucasfilm 
papers at SIGGRAPH 84. Reyes is our principal rendering system, consisting or about 45,000 
lines or code in the programming language C. One or the main purposes or Andre 8 Wally B. 
was to test the algorithms realized in this program, some or which will eventually be committed 
to hardware in the Pixar 3D picture computer. One or the major accomplishments or the project 
was the completion or a piece which relied on totally new algorithms and their realizations in 
software. 

THE MIDDLE MONTHS 
While Bill was developing his tree and grass program mktree, John was animating several 

shots, and Rob and Loren were implementing reyes, several changes occurred in our internal 
makeup. Tom Duff, who had been with some or us ror eight years, decided to leave and join Bell 
Labs. Being the sensitive and honorable person that he is, Tom did not make his move until his 
animation program md was rully runctional and solid. It was the animation workhorse ror Andre 
8 Wally B. Fortunately, Eben Ostby wanted to move over rrom the Computer Division Systems 
Group to the Graphics Department. We brought him over and he immediately made some addi­
tions to the animation program with Bill's assist~nce. These had been requested by John 
Lasseter, as usual, to ease the animation task. 

Another person, Craig Good, moved into the Graphics Department at this time. Craig had 
been helping us a great deal anyway in the seemingly infinite logistics problems, so we just made 
him official. He took charge or all logistics: backups, filming, optical house negotiations, camera 
rental, tape and disk management, etc. This is one or the most important parts or any anima­
tion, particularly computer animation, but it tends to be unsung. He joined Eben in immediately 
becoming strong members of the production team . 

. I heard that Tom Duff was attracted to Bell Labs by - among other things - the possibility 
or working on a Cray supercomputer. He did not know that we would soon be involved with­
Cray in a substantial way. None of us did at the time he left. Cray Research Inc. agreed to let 
us implement reyes on their in-house machines as a serious benchmark of our production 
software. This began a generous contribution of computer time and software assistance by Cray 
Research. Rob, Loren, and Eben were to spend many, many hours at the Mendota Heights facil­
ity running this test. Steve Perrenod, a Cray software analyst, in particular, gave us much help 
in adapting our software to the Cray machines. John Alldag, Janet Low, and Tom MacDonald 
made life easier for the group who spent many sleepless nights in Mendota Heights; the most 
readily available slots on the big machines were at night in the wee hours. 

THE BIG PUSH· 
As SIGGRAPH 84 neared, and since we had chosen this as our deadline, the effort to finish 

Andre & Wally B. intensified. Bill began using all five VAX computers at Lucasfilm. Three or 
these are used by other groups during the work day, so Bill made sure that they were computing 
backgrounds for the piece during the night. He also arranged with a friend of his to use idle time 
- again at night - on the ten VAX 11/75Os which rorm the Project Athena network at MIT. 
These were all employed to compute the opening trucking shot across Bill's forest of 46,254 trees, 
all different. Bill invested immense amounts of time in the effort of mananging all these disparate 
computing resources while continuing to develop the details or the individual backgrounds. Eben 
Ostby, again with Bill's assistance, implemented a hidden surface solver for this shot and the 
backgrounds. 

Rob and Loren began spending more and more time at Cray in Mendota Heights, mastering 
a different operating system environment and helping Cray to debug its new C compiler. Later 
Eben joined the Mendota brigade. These three were to demonstrate superhuman powers or 
endurance in the final race against the clock. During the last week of computations berore 
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SIGGRAPH 84, Rob got four hours of sleep in a week and Loren got six! They literally hand 
scheduled the four processors of the Cray XMP-4 and the two processors of the Cray XMP-2 to 
keep all six cpus operating at close to 100% capacity. They not only generated nearly all the 
Andre and Wally elements but also composited them against Bill's backgrounds at Cray. Occa.­
sionally one of the three would return to Marin County for a two or three day breather. Each 
would arrive carrying the latest results and would return carrying the latest changes. 

A sound track was clearly needed to bring the piece together. I had approached several 
members of the Digital Audio Project asking for help, but they were gunning for their own dead­
line on the digital mixers for Lucasfilm's Skywalker Ranch and could not help. As sort of an aft­
erthought - never believing he would even hesitate before saying No - I approached Ben Burtt 
whose studio is in our building at Lucasfilm. Ben is the Academy Award winning sound designer 
for such films as Star War8 and its sequels and Raider8 of the L08t Ark and its sequel. Much to 
my surprise and delight, he said he had nothing creative to do for a week or so and besides he was 
rather intrigued by the weird project upstairs anyway. Arrangements with Jim Kessler, manager 
of Sprocket Systems, our post-production division, went smoothly and Ben did our sound track! 
This was the last of the surprising twists to which I attribute the success of Andre fJ Wally B. 
Together these twists turned a test into a piece. 

John, Craig, and I shot pencil tests and edited them into a locked print for Ben's audio 
effort. We used a program for rendering pencil tests by Steven Baraniuk, an MIT student work­
ing with us for the summer. Visits to Ben's studio found him blowing through stretched rubber 
bands and swinging toy jets around his head to find a sound for Wally. He eventually used a 
cousin of the Bronx cheer mixed with a "thhip - thhip - thhip" sound (a tribute to Apocalypse 
Now he says) for Wally made with his own tongue. Other sound sources used were a ricocheting 
bullet recorded in Utah, a thump on a balloon, and reverberations of a sheet of plastic. These 
were combined with cartoony music Ben selected from a sound library in San Francisco for the 
final track. Parts of the track were processed with the ASP (Audio Signal Processor) by our Digi­
tal Audio Department. 

Ben had some discomfort with the "story" as we first presented it to him. This inspired 
John to change it slightly for a cleaner ending. This suited me fine since it required less anima­
tion and less rendering, both of which we had no time for. Furthermore it was a better story. 

Craig made all the arrangements for camera rental from Alan Gordon Enterprises in North 
Hollywood and with Monaco Labs in San Francisco for negative cutting and prints. Monaco 
agreed to work overtime so that we could compute every last minute before show time in Min­
neapolis at the Electronic Theatre of SIGGRAPH 84. As it turned out, I got the answer print 
from him the morning it was to show in Minneapolis and never got to see it until it went on the 
screen that night. 

Craig, Bill, John, and I were also not sleeping during the last week, but I don't believe any 
of us matched Rob's or Loren's effort. Another person who unexpectedly joined in for the final 
push was John Seamons, from the Systems Group, who cracked a magtape from Cray when 
several others had failed to do so. ~ohn's effort was greatly appreciated; it saved us many hours, 
everyone of which counted at this point. Another who helped in the last push was David Vezie 
who backed up our precious frames onto magtape as they arrived from Cray. We had five disk 
crashes during the last two weeks - after having none for over a year - so such precautions were 
mandatory. 

SIGGRAPH 84 
Much to our surprise, George Lucas announced almost at the last minute that he was going 

to the SIGGRAPH 84 the night of the Electronic Theatre. When Cray Research heard this, they 
gave us one final day's worth of computing which we didn't expect. But even with this fine ges­
ture, we were not quite able to finish all the necessary computations. We decided that it should 
be shown anyway, since it was 50 near completion. Because Bill had completed all the back­
grounds, we decided to put pencil-test line drawings over the backgrounds for the two shots 
(about six seconds) which were incomplete. The sound track was complete and delightful. We 
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believed the SIGGRAPH people would like to see the mechanics of the production. Furthermore, 
after the valiant efforts expended by the group to show the piece to our colleagues at SIGGRAPH, 
I could not dare suggest that it not be shown! 

The big week arrived. The Lucasfilm Graphics Group made a big showing with seven 
technical papers, four tutorials, two panels, the presentation of the Pixar 2D, and, of course, The 
Adventures oj Andre 8 Wally B. We announced just prior to showing it that it would be com­
pleted and premiered in three weeks at the International Animation Festival in Toronto. We also 
announced that it would eventually be laser scanned onto film. George came to our champagne 
celebration afterwards and offered his congratulations. He was lost in a room full of bright red tee 
shirts featuring Andre and Wally. These were designed by John Lasseter as one of his last 
creative efforts before departing for Los Angeles to co-direct The Brave Little Toaster. 

FILM CREDITS 

Forest design and rendering: William Reeves. 

Character design and animation: John Lasseter. 

3-D animation program: Tom Duff, Eben Ostby. 

3-D rendering: Rob Cook, Loren Carpenter. 

Concept/direction: Alvy Ray Smith. 

Andre and Wally models: Ed Catmull, Tom Duff, John Lasseter, William Reeves, David 
Salesin, Alvy Ray Smith. 

Laser scanning: David DiFrancesco, Tom Noggle, Don Conway. 

Computer logistics: Craig Good. 

Sound design: Ben Burtt (Sprocket Systems). 

Texturing/comp05iting software: Steven Baraniuk, Sam Leffler, Tom Porter, John Seamons. 

Cray XMP-2 and Cray XMP-4, Cray Research Inc.: Bence Gerber, Steve Perrenod, John 
, Aldag, Janet Low, Tom MacDonald. 

10 Digital Equipment Corporation VAX 11/7505: Project Athena, Massachussets Institute of 
Technology . 

SOFTWARE 

gt ("Get picture"): Picture retrieval program (from disk) by Thomas Porter. 

gtxt, svtxt ("Get Texture, Save Texture"): Texture formating programs by Sam Leffler. 

hv ("Horizontal, Vertical"): Filtered size changer by Alvy Ray Smith. 

md ("Motion Doctor"): 3-D animation program by Tom Duff, with extensions by Eben 
Ostby and William Reeves. 

me ("Model Editor"): 3-D modeling program by William Reeves. 

mg ("Merge"): Compositing program by Thomas Porter. 

mt ("Model Instantiator"): Inbetweening program by William Reeves. 

mktree ("Make Tree"): Tree, grass, and flower generator by William Reeves. 

mp ("Model Previewer"): Animation pencil testing program by Steven Baraniuk and Loren 
Carpenter. 

paint: 2-D painting program by Thomas Porter. 

reyes ("Renders Everything You Ever Saw"): 3-D rendering program with motion blur, hid­
den surface removal, texture mapping, bump mapping, etc., by Rob Cook and Loren Car­
penter. 
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td ("Terrain Dicer"): 3-D database subdivision program by Eben Ostby and William 
Reeves. 

HARDWARE 

Adage/Ikonas 32-bit framebuffers and micropr?cessor. 

Evans & Sutherland Picture System n vector display. 

Hitachi tablets. 

Fujitsu Eagle winchester disk drives. 

Control Data Corporation removable disk drives. 

Digital Equipment Corporation VAX computers: Three 11/75Os and one 11/780 at 
Lucasfilm, ten 11/75Os at Project Athena of MIT. 

Cray Research Inc. computers: One Cray XMP-2 and one Cray XMP-4 

9 
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SEE HOW THE Y RAN 

Sixty Years of Computers on Film 
From The Computer Museum Collection 

IBM PUNCHCARDS 

Ci rca 1920 

ENIAC 

1946 

Narrated by Dr. Arthur Burks 
For The Computer Museum 1983 

AUTOMATIC COMPUTING 
WITH THE EDSAC 

1951 

Cambridge University 
Mathematical Laboratory 

Narrated by Dr. M.~. Wi 1 kes 
For The Computer Museum 1976 

WHIRLWIND I 
PROGRAMMING AT 3:00 A.M. 

1953 

From "Making Electrons Count" 

MIT Digital Computer Laboratory 

FORTRAN 



.. '., .. 1957 

IBM Department of Education 

TX-O WRITES A WESTERN 

1961 

From IITomorrow: 
The Thinking Machine ll 

CBS News 

With David Wayne 
and Dr. Jerome Weisner 

ELLIS D. KROPOTECHE\ 
AND ZEUS 

A MAR \iE LOUS 
TIME-SHARING SYSTEM 

1967 

By Arthu r Ei se;lson 

Stanford University 
Computer Laboratory 

STRETCH: THE IBM 7030 

1981 

From IIStretch: The Technological Link 
between Yesterday and Tomorrow ll 

Produced by Brigham Young University 
For The Computer Museum 

Produced by The Computer Museum 

Edited by Carl Sprague 

c 1984 The Computer Museum 





LA ffi~m/HUn[]EA 
Un film de Peter Foldes 

Une production de 
l'Office national du film 
du Canada 

Film by: Peter Foldes 

Produced by 
The National Film Board 
of Canada 
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The 
Computer 
Museum 
300 Congress Street 
Boston. MA 02210 

(617) 426-2800 

May 16 1985 

Katherine Riordon 
Chief Scientist 
Ontario Science Centre 
Don Mills 
Ontario 

Dear Katherine 

I expect you are well into the crazy phase, so I am reluctant to 
ask you for anything now, but perhaps you can respond to this. 

I'm writing an article for The Computer Museum Report on the 
films we show in our computer animation theater. I'd like to show 
a sequence from Hunger, rather like the lady turning into an 
ice-cream cone that you have on page 14 of the booklet for the 
summer show. Do you know where to get permission to use this - I 
could probably work directly from a xerox of your images if this 
was acceptable. The New York Canadian film board people are 
sending me some images but they don't sound as good. 

I would also like to have a little more information on how the 
fitm wa s made. Are you in touch wi th Peter Foldes or Marcell i 
Wein? 

Sorry to trouble you in this hectic period, but this is for the 
next issue, and I have to complete it soon. 

All the best with your project. 

Yours sincerely 

Oliver Strimpel 



National 
Film Board 
of Canada 

16th Floor 

Office 
national du film 
du Canada 

1251 Avenue of the Americas 
New York, N.Y. 10020-1173 

Telephone : (212) 586-5131 

17 May 1985 

Mr • Oliver Str:impel 
Computer Museum of Easton 
300 Congress street 
Boston, MA 02210 

Dear Mr. Str:impel: 

I ~AY ~ ~ 8 

Enclosed are the stills I mentioned in our telephone conversation yesterday. 

Please return thern to my attention when you are finished, along with a copy 
of the publication for the files. 

Thank you. 

Sincerely, 

ohn Rowe 
Marketing Assistant 

enclosures 



LEARNING CORPORATION OF AMERICA ..81350 Avenue of the Americas. New York 10019. 397-9360 

~ CUSTOMER SERVICES DEPARTMENT (212) 397-9360 

(Running Time: 11:22) 

HUNGER 

LC# 75-700187 Code #EX951 

SUMMARY: In this wordless allegory from the National Film Board of Canada. animator Peter Foldes indicts affluent nations 
and individuals for selfish consumerism and greed in a world where many starve. His moralistic tale exposes a man who 
leaves his office and must stop at a delicatessen before indulging in a huge dinner. Growing more corpulent and repulsive. 
he goes on to devour an enormous midnight supper. which leads to enormous indigestion during the night and a nightmarish 
descent into a hell of emaciated bodies. The man's over-stuffed body provides a meal for these desperate beings. Through 
clever, metamorphosing images and powerful line drawings. the filmmaker not only criticizes unchecked food consumption, 
but in a larger sense he ponders an attitude toward life that destroys the exploiter as well as the exploited. The symbolic 
hero is obsessive. compulsive. and insatiable. The film makes imaginative use of sound and solarization. and is the first film 
to combine computer and traditional animation. 

USES OF THE FILM: 
1. To stimulate discussion of the exploitation and compulsiveness beneath the consumerism of affluent individuals and nations. 
2. To show how individual relationships-symbolized by the man and the waitress-can be viewed as part of this cultural attitude. 
3. To create awareness of the ever-increasing global interdependence of nations and to focus on the problems of world-wide hunger 

and poverty. 
4. To allow those interested in film technique to study a new type of animation process that combines computer animation with tra-

ditional animation techniques. 

GENERAL DISCUSSION QUESTIONS: 
1. What is the filmmaker indicting beyond the fact that the affluent consume too much of the world's food? What is consumerism? 

Discuss some of the psychological or sociological factors that cause people to overinaulge themselves with food or material goods. 
2. How does the film put man-woman relationships in the context of its general theme? (Look at speCific images: e.g. woman turning 

into an ice cream cone which the man consumes, her turning into pots and pans when he squeezes her. etc.) 
3. Certain groups among the poor in the United States have particularly acute hunger problems. either because of special nutritional 

vulnerability or due to their exclusion from food assistance programs: the elderly; migrant laborers; the American Indian and Alaskan 
natives; nutritionally vulnerable mothers and children. 
-Classroom teachers might ask students to go without one meal per day for a week, and at the end of the week assess their physical 
strength and mental creativity. 
- Students can be asked to plan meals for a week on a welfare-poverty diet of $1. per day per person. What can they buy, and how 
nutritious will the meals be? 
(Reading Suggestion: Hunger USA Revisited. A Report by the Citizens' Inquiry into Hunger and Malnutrition in the United States, 
published in cooperation with The National Council on Hunger and Malnutrition and the Southern Regional Council, Washington, D.C.) 

4. The United States has 6% of the world's population, yet it has 34% of its wealth. What is the responsibility of the United States towards 
the rest of the world? 

5. Many people living in Western societies resent the fact that the peoples of India and South America don't make a greater effort at 
birth control because of cultural and religious factors. They feel that societies that control their populations can't really help those 
societies that won't "help themselves:' Discuss. 
(Reading Suggestions: Paul and Arthur Simon, The Politics of World Hunger. New York, Harper and Row, 1972; Jayne Millar Ward, 
Focusing on Global Poverty and Development: A Resource Book for Educators. Washington, D.C., Overseas Development Council, 1974.) 

QUESTIONS FOR FILM STUDY: 
1. This is the first film that combines traditional animation with computer animation. The animator prOVided the 

first and last cells for a shot, and the computer filled in the intermediate frames. For more information on the 
technique contact the National Film Board of. Canada. 

2. What was the artistic purpose of the solarization sequence in which the waitress did a dance? Did it seem to 
have a connection with the rest of the flim? 

3. Much of the delight of the animation depends on the imaginative, metamorphosing images. Which ones do you 
immediately recall? (A film project might include doing a scene in which the characters' thoughts are shown 
by having things in the shot continually metamorphose.) 



June 7 1984 

Ken Shere 
National Film Board of Canada 
1251 Avenue of the Americas 
New York 
NY 10020 

Dear Mr Shere 

Further to our telephone conversation today I am writing with 
further information as to how The Computer Museum would like to 
use the film Hunger by Peter Foldes. 

The Museum has recently moved into a new site in downtown Boston 
where it will reopen to the public on 14 November 1984. I enclose 
the latest issue of The Computer Museum Report to give you some 
background. We are a non-profit organisation and rely on 
donations from individuals and industrial corporations for our 
funding. 

Within one of our new exhibits will be a small theatre capable of 
seating about 15 people. We plan to show a 30 minute program 
composed of computer-generated films on a variety of topics. 
Hunger would be one of about 4 - 5 short films in this program. 
It would illustrate computer-generated intermediate images. Other 
films would show realistic computer-synthesised images, 
simulation and animation. 

The program would be shown regularly on the half-hour during 
opening hours (11-8 Wednesday-Sunday) or on demand by 
push-button depending on the number of visitors. 

We would like to use only 16mm in the theatre to preserve image 
quality. However, to increase reliability and allow for 
unattended operation, we will use a modified 16mm projector from 
Museum Electronics, Toronto. The orginal films will all have to 
be copied onto a Kodak ESTAR film which is suitable for 
continuous loop operation. 

The duration of the exhibit will be about 5 years but we may not 
wish to show Hunger for the full duration of the exhibit. We 
would like to make 2-3 ESTAR copies of the film so as to have 
back-up should the film break. We would show the film in its 
entirety and show the credits. We would also be prepared to make 
an acknowledgement on the program listing and description at the 
entrance to the theatre. 

Visitors would not pay to get into the theatre but they would 
have to pay to gain admission to the Museum as a whole (or be 
members). 



I hope this gives you sufficient information to work on and 
that we can work out a scheme to our mutual advantage. Please do 
not hesitate to contact me should you require further 
information. I look forward to hearing from you soon. 

Yours sincerely 

Dr Oliver Strimpel 
Curator 

enclosure 
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