Auto desk, Inc. Informati on Letter # 14by John W alker

Revision 24 | April 1, 1991Here on the level sand

Betwee n the sea and land,

What shall I build or write

Against the fall of night?

T ell me what runes to grave

That hold the bursti ng wave,

Or bastions to design

For longer date than mine.

|A. E. Housman, 1936Prologue: The Quaint Eighties

I’ve noticed something odd over the last few months. Whenever I read somethi ng written between 1982 and

1988, or re ect upon those years, they seem increasi ngly distant, foreign, almostquaint. Quaint in the sense the

Eisenhower years seemed by 1968, or the earnes t hopes of the earl y sixtie s from the depths of the mid-se venties.

Who would have imagined a few years ago that in the �rst months of 1991 the news would be �lled with a war

in which an allianc e of the Soviet Union, Syria, Brita in, France, Egypt, and the United States used high-te ch

weapons to atten an Arab country, of the reorganisation of Europe around a united Germany exporti ng, among

other things, rubble from the Berl in W all and curios of the depart ing Red Army, and of a colla psing Soviet Union

which even Russi a (Russia!) was consider ing abandoning, careeni ng into a cris is of unknowable magnit ude and

consequences , spurri ng sober observers to fear \a nuclear Bei rut."

If the pace of change in the world seem s breat htakingly fast and ever- accele rating, developments in our own

software industry are even more rapid and revoluti onary. Often it seems like the pressing concerns of six or

twelve months ago are no more rele vant to our current priori ties than the W ars of the Spanish Succession or

the controver sy over N-rays. Compounded exponential growth is thri lling to experi ence and pays well, but it

demands of those who would prosper by it the abili ty to make ever larger adapta tions with less and less time to

prepare .

When a company ceases to change at the rate demanded by the industry it exists within, it �nds itself rapidly

left behind. Before long, its customer s discover products of competit ors that better meet their needs. As marke t

share slips, sales fall, and earni ngs decline, the management of the standsti ll company asks, \What ’s happening?

W e’r e still doing all the things we used to do."

Surely they are , but that’s no longer enough. T imes have changed but they did not. Incre asingly their company

and its products seem like reli cs from the past, almost . . . quaint. 1

Introduction

I am writing to you because I am deeply concerned for the futur e of our company. Autodesk has been successf ul

over the last nine years because it quickly adapted to the changes in the mar ketplace for its products. I believe

we are embar king on another peri od of rapid evolution in personal computer software, one fully as signi�cant

as that ushered in by the IBM PC in 1982. That product de�ned the personal computer software industry as we

know it. The era we’re now entering holds unparal leled opportunity for companies with foresight to anticipat e

the transit ions and position themse lves to bene�t, creat ivity to build the next generat ion of products, aggressi ve

manageme nt driven to get the job done and bring it to the customers by energetic mar keting, and the �nancial

strengt h to accompli sh all these tasks in times of economic uncert ainty.

Autodesk possesses all the prerequisi tes to lead the next generati on of the PC industry, yet it seems to have

become stuck in the past, mire d in bureaucra cy, paralys ed by unwarranted caution, and to have lost the edge

of rapid and responsive product development and aggress ive market ing and promotion on which the success of

AutoCAD was founded.

Not only has Autodesk fail ed to bring the new products it needs to the marke t, it is allowing AutoCAD, our agship

product and the source of essent ially all our revenue, to become dangerously antiquate d and under-ma rketed to

an extent that is virtua lly unique for a product generat ing sales in excess of $200 million a year.

Just as the rapid changes now underway hold great opportunity for those who exploit them, they imperil compani es

which fail to adapt. Among software industr y leader s prior to the IBM PC, only Micr osoft remai ned in the

foref ront in the 1980s. The software battl e�eld is litter ed with the corpses of companie s who had a great success

with one product and then neglect ed that product until it was eventual ly supplanted by a new, more imaginati ve

product. CP/M, V isiCa lc, and W ordStar in the past. . . Lotus 1-2-3 today. . . and tomorr ow? I believe that unless

Autodesk acts immedia tely and decisive ly, effecti ng a rapid and comprehe nsive top-to-bot tom change in what the

company believe s possible and how it goes about accompl ishing its goals, AutoCAD will suffer this same fate,

destroying with it all we have worked for so long and so hard, extinguis hing forever the promise and opportunity

that Autodesk stil l holds in its hands.

Background

In the early days of Autodesk, I wrote status report s on the progres s of the company for employees and shareholder s

(who were, at the time, the same people). These papers chronicled the tri umphs and disappointment s, the cris es

and their resolut ions which are part and parcel of building a company. It’ s been years since I brought my view

of the company to you in this way; since I removed myself from managem ent in 1988 I’ve been concer ned

primar ily with software developm ent and identifyi ng technical directi ons in which the company should move,

not commenti ng on where it was going or how effecti vely it was getting there.

But now I feel compelled to speak out. I believe that our company is enter ing a time of great peril combined with

unparall eled opportunity. Regre ttably, I do not believe that Autodesk’s managem ent is positi oning the company

to emerge from this period stronger and better equipped for future growth. Indeed, it is my opinion that their

current polici es place at risk everyt hing we have achieve d since 1982.

First a few words about me and my relat ionship to the company. As you probably know, I initia ted the organisat ion

of Autodesk, was presi dent of the company from its incepti on through 1986, and chairma n until 1988. Since

I reli nquished the r ^ ole of chairma n, I have had no involvement whatsoever in the general managem ent of the 2

company. On occasion, managem ent has sought my opinion on various matt ers, in the same manner they consult

others with relevant experienc e and insights, and from time to time I have volunteere d my opinion on various

issues, both verbal ly and in writing. My view has always been one of many inputs weighed by manageme nt

when reac hing their decisions. Over the years I have agreed with many of their choice s and disagreed with some,

but all in all I felt our company was in good hands. In any case, I never doubted our senior manageme nt was

doing a better job of running the company than I ever did when I was involved more direct ly.

Some people mistake nly believe I still \call the shots" in some covert fashion; that despite my repeat ed and

sincere expressions to the contr ary, somehow manageme nt either rubber- stamps my decisions or grants me veto

power over their judgeme nts. Nothing could be further from the truth; were that the case, I would cer tainly not

be bringing these concer ns to you today in this fashion. I have raised these issues that trouble me so deeply

with senior manageme nt repeatedl y and forc efully. My premise s and the conclusions I draw from them have not

been disputed. In fact, on numerous occasions , I was told action would be forthcomi ng to implem ent many of

my recom mendations. But nothing has happened. W ell, something has happened: time has passed. And as the

months and years go by, the dif�culty of re�tting Autodesk for the real ities of a new era in the software marke t

increa ses as its import ance grows. Inaction in the face of a changing marke t and world is the chief cause of my

concern for Autodesk’s future . I see in it the same somnambulis tic plodding to the precipice that prece ded the

demise of so many former leaders in the software marke t.

Also, let me state unambiguousl y that regardle ss of the sentim ents I express herei n and the direct manner in

which I chara cterist ically state my opinions, I have no desire whatsoever to see Autodesk’s manageme nt removed

from their jobs or to resume any r ^ ole in manageme nt myself. What I want is for them to act: to act in the same

way management s of other compani es of simila r size in comparabl e industries faci ng simil ar challe nges act|to

do what is necessar y, not what they’ve come to belie ve is possible; to make the dif�cult choices they are paid

to make and put the company back on the path to furthe r growth and success . The decis ions will not be easy,

their implem entation will not be simple, nor will the process be devoid of pain. But the alte rnatives are all much

worse.

As you may know, for reas ons largely unrela ted to the matte rs I discuss here in, I have decide d to permanent ly

leave the United States. It was my plan to continue my work in softwar e developme nt at Autodesk’s new softwar e

development centre in Neuch ^ atel Switzerland. That is still my intent , unless Autodesk responds to this message

by silencing the messenger .

Finally, in this paper I will largely focus on AutoCAD, as opposed to the company’s other products. First, the

simple realit y is that AutoCAD is where all the money comes from, and there fore developme nts which threat en

it thre aten the company. Utterly botching AutoShade, Animator, or Xanadu would be tragic, but would not bring

the company down. Allowing AutoCAD to lose its leader ship would. Second, the problems that I see af icting

AutoCAD are the same problems faced by the other products. For a number of years I believed that Autodesk’s

lack of success with new products stemme d from a dangerous �xation on AutoCAD; no other product recei ved

the attent ion necess ary to make it a success because its near-t erm contribut ion to revenue was swamped by that of

AutoCAD. Now, however, I believe that AutoCAD has suffered from the very same neglec t, both in the product

development resour ces commit ted to it and especia lly in marketi ng and sales aimed at expanding its market . The

inacti on that led to the lackluste r perf ormance of AutoSketch and AutoShade afte r their introducti on is today

threat ening to destroy AutoCAD. The redir ection of the company which must occur to rescue AutoCAD will

bene�t all our products.

It isn’t possible to discuss the state of Autodesk and AutoCAD or to adequatel y describe the compet itive risks

I believe threaten our company and its products without speaking frankly of the shortc omings of AutoCAD,

contrast ing it with the products of other companie s, and, in pointing out Autodesk’s vulnera bilitie s, providing a 3

supplanted by competi tors with more foresight and willingness to act. The displacem ent of Digital Resear ch by

Microsof t, of V isiCal c by Lotus, and the current eclipse of 1-2-3 at the hands of Microsof t Excel are all exampl es of this proces s.

The Game Has Changed Again

It is my belief that AutoCAD as a product, and Autodesk as a company, is poised to lose its market leader ship in preci sely this manner . Further, I belie ve this event is overdue and that Autodesk is living on borrowed time provided only by the absence, as yet, of an effective competit ive attac k aimed at Autodesk’s true weaknesses| one coherent with the emerging chara cteris tics of the software mar ket. T oday Autodesk is king of the mountain, but it is poised preca riously, waiting to be pushed off by any company that seizes the opportunit y and acts decisive ly. One of the largest unapprecia ted factor s in Autodesk’s success has been the poor strategy and half - hearte d, incompetent execution that charact erised most of our competitor s in the past. But betting the future of our company on this continui ng for another decade is fooli sh, a needless prescr iption for disaster .

During the years when AutoCAD pioneered the market for PC CAD, Autodesk constant ly innovated in means of distr ibution, support, trai ning, promoti on, applica tions|every aspect that contri buted to the present success of

AutoCAD. T oday, Autodesk seems froz en in the past, as if the clock stopped someti me in 1987 or 1988. There seems a cargo-cult-l ike belief that mer ely going through the motions that worked so well before will guarante e simila r success in the future . But we did those things because they were right for the marke t several years ago, not today. The game is changing again, and Autodesk shows no signs of adapting to the newly emerging era.

Modern Times

What are the chara cterist ics of the softwar e marke t that is emerging in the 1990s? Sometimes we are so cleve r in our analysis that we overlook important points simply because they are so obvious. The products that are building new market s today and becomi ng the new stars of the software �rmame nt are:� Big,

� Cheap, � W idely availa ble, and

� Close ly integr ated with the platf orm.

Let’s look at each of these charac teristi cs in turn.Big|more soft ware in the box

The most fundamenta l charact eristi c of modern software is that it is extensi ve. Just as the �rst IBM PC applicat ions dwarfed their 64K CP/M predecess ors, modern software exploit s the resour ces of machines with megabytes of main memor y and hundreds of megabytes of hard disc: turning the potentia l late nt in that hardware into bene�ts the user can perceive . This is what I call \the quantity of software in the box," and it is the most obvious metri c of software value per dollar spent.

Here are some data points to ponder, showing the amount of software delivere d with each of the following products: 5

Product Size (Mb) Executable (Mb)

Dbase III (1985) 0.5 0.13

Lattic e C 3.0 (1986) 1.4 0.53

Autodesk Animator 1.6 0.48 W indows Excel 3.0 4.6 1.95 W ord for W indows 4.7 1.32

High C 1.6 5.0 2.43

Asymetr ix T oolbook 6.5 1.18

AutoShade 386 2.0 7.6 3.74

PowerPoint 7.6 1.30

AutoCAD 386 R11+AME 8.8 4.11 W indows 3.0 SDK 8.9 n/a

3D Studio 9.2 1.32

Borl and T urbo C++ 9.3 4.14

Core lDRA

W! 14.2 3.37

Micr osoft C 6.0 14.5 5.62

(These �gures were obtaine d from the size of these products as installe d on my Compaq 386. Some products, if install ed with different options, can vary substantia lly in size. For example, when PowerPoint is instal led on a system with a Hewlett- Packard LaserJet instea d of the PostScript printer I use, it includes special downloadable fonts that increa se its size to 18 megabyt es.)

The actual executable program, what most folks in software development and consider to be \the product," is a fair ly small component of the total software delivere d to the custome r. Most of the size of modern products comes from what Autodesk dismiss es as \support �les" and devotes relati vely littl e effort to: fonts, sample documents, help �les, on-line tutori als, on-line documentat ion, clip art, menus, macros , templa tes, and so on.

But as seen by the user, these components ar e just as much a part of the pr oduct as the executable pr ogram. First users apprecia te items like on-line hypertext help and documentat ion. Then they expect them, and soon they demand them. This kind of massive support around the core of an applica tion is becoming a prere quisite for software products, especia lly those in large, matur ing marke ts.

Another aspect in which modern products are \big" is in what are called \production values" in the movie business; the appear ance of the product, documentati on, and packaging. I rema in a �rm believer that, all else being equal, the product that deliver s the great est functional ity and performa nce to the custome r will win out in the end. But there ’s no law of engineeri ng that requires a powerful product to look crude or behave in a less than civili sed manner, as if products somehow derive d virtue from the software equivalent of exposed screw heads, sharp corner s, and chalky grey paint. Simply compare the appear ance of AutoCAD with Excel or W ord for W indows. Which product looks like it costs $4000?

Let us consider an example , quite close to home. Here is a comparis on of AutoCAD with CorelDRA

W!, a leading 2D drawing and illust ration product for W indows. 6

AutoCAD CorelDRA W!

Fonts included 26 150

Clip art None 6 Mb

Sample drawings 1.6 Mb 1 Mb Symbol librar y 143 symbols 3000 symbols

Colour support 256 colours , proprie tary Pantone, RGB, HLS, CMYK

Line types 24 + user-de�ned 35 + user-de �ned

Fill patte rns 53 vector + user 35 vector + user49 bitmap + user42 PostScript + user 8 grey scalelinear , radia l fountain

Arrow heads 3 + user-de�ned 87 + user-de �ned T ransform ations translat e, rotate, transla te, rotate, scale, mirror , extrude scale, mirror , extrude, skew, envelope,bilinea r, tween

Drawing librar ian None Include d Formats imported DXF, IGES DXF, PCX, TIFF, BMP,AI, EPS, GEM, PIC,HPGL, CGM, PIF, PICT

Formats exported DXF, IGES, HPGL, EPS DXF, EPS, WMF, PCX, TIFF, CGM, PIF, GEM,HPGL, AI, PICT, SCODL,V ideoShow, WPG, WFN Scanned image trace Discontinued Include d

Font import None Adobe, Compugra phic, Bitstr eam, DigiFont,Reada ble PostScript (PF

A), Z-Soft T ype Foundry

Font export None Adobe, Z-Soft T ype Foundry

Printed tutorial 228 page, 7 lessons 100 page, 8 lessons V ideo tutoria l None 1 hour, VHS T echnic al support CompuServe CompuServe, Phone, Fax

User newslette r No Y es List price $3,995 $595

Now I don’t mean to imply by this that there are not many featur es present in AutoCAD that CorelDRA

W! lacks.

Corel DRA

W! is an illust ration tool, not a CAD system. It is total ly two-dime nsional (other than simulat ed 3D special effects) , lacks dimensioni ng capabili ties, has nothing resem bling object snap or other geometr y-driven construct ions, does not support digitising tablets for precise co-ordinat e input, and has no macr o language, user de�ned objects, or other faci lities permi tting it to serve as the basis of applicat ions.

My point is this: there is nonetheless a large overlap between CAD and illustr ation. Despite the pretens ions of CAD systems to be seen as modeling tools, the end product most CAD systems in the hands of most CAD users is marks on paper. Consequentl y, a CAD product such as AutoCAD and an illust ration product like

W! will, of necess ity, provide many of the same capabili ties. And within that large common area, 7

among all those featur es these two products share , Corel DRA

W! surpasses AutoCAD in every single one, in some cases overwhelmi ngly. In appear ance and ease of use AutoCAD is totall y blown away. Y ou might be tempte d to respond by saying, \W ell, nobody in his right mind would buy AutoCAD to do illustr ation, and AutoCAD’s geomet ric construc tion, dimensioning, multi -view plotting, and layer control still make it far more productive for CAD, even in 2D." I agree. But you’d be missing the point. Just because a product provides a larger set of more complicat ed fea tures is no excuse for botching the simple r, basic stuff, for allowing the functions that constitute the meat and potatoes of all drawing to be infer ior in scope, shrouded in an opaque, obscure , and antiqua ted user interf ace, and incapabl e of exchanging data with other applicati ons in widely-used, contempor ary format s.

I’ve discussed Core lDRA

W! in some detail because, as a drawing tool, many of its feat ures are direc tly comparabl e to AutoCAD. I’ve grown more than a little tir ed of heari ng AutoCAD developer s burst out laughing or dismiss as impossibl e capabil ities present in a product that sell s for a fracti on of AutoCAD’s price. That many people aren’ t aware of such products disturbs me; that some are and don’t seem to care I �nd appall ing. CorelDRA

W! is not an isolate d example ; it is typical of the modern generati on of applica tions, especiall y in the rapi dly-expanding W indows sector. These applica tions, includi ng products such as Micr osoft’s Excel, W ord for W indows, and

PowerPoint, embody a breadth in the scope of the software , a depth in the supporting mater ials supplied with it, and appear ance and other fundamenta l production values that make AutoCAD look, if not amateur ish, at least antiquate d.

Restr icting the comparis on among products to executabl e �le size gives lie to a widely-share d misconcept ion about AutoCAD (and oft-ci ted excuse for its feat ure shortc omings, slow developme nt cycle, and in exibil ity):

the claim that it is a \big, complica ted program"|one that strai ns every limi t of the personal computer and embodies not only more complexi ty, but simply more code than other widely-use d applica tions. Perhaps this used to be true, but it isn’t any more. As the pace of AutoCAD developme nt has slowed (in my opinion, due to the meager human resources devoted to it) , other products have been catching up and, in some cases , surpassing

AutoCAD. The executabl e sizes in the table above include utilit ies, transl ators, and in the case of AutoCAD, both AME and AME Lite. Here is a table that compare s just the core executable s. Product Core Executable (K)

PowerPoint 859 W ord for W indows 894

CorelDRA

W! 904

Asymetrix T oolbook 1,176 W indows Excel 3.0 1,254

AutoCAD 386 R11 1,815

While at �rst glance AutoCAD might appear to have an edge, note that AutoCAD is the only program on the list compiled in 32-bit 386 mode, which is substantial ly less ef�cient in code and data space. In additi on, the other applicat ions inheri t their low-leve l drawing and user interf ace manage ment from W indows, whereas AutoCAD includes its own faci lities for these functions. In an era when AutoCAD can not only be run on a laptop compute r, but developed on one, the constra ints on its growth appear a matte r of priori ties rathe r than technology. The reali ty is that AutoCAD is, today, a medium -sized applic ation and will, in the future, have to become much larger to keep up. 8

Cheap

Most curr ent software products sell at price points ranging from one sixth to one eighth the price of AutoCAD.

Around Autodesk it’s sometim es easy to forget just how high the price of AutoCAD is. Also, there’ s a tendency to forget that this wasn’t always the case. When AutoCAD was introduce d, it was price d at $1000, and for much of its history it sold for roughly $2000. This was a premium price , but much closer to the mainst ream of contempor ary software.

In fact , the combinat ion of AutoCAD’s high price and high volume is, to my knowledge, unique in the industry.

Software this expensive tends to be semi -custom products or packages that address a small vertica l market, not something sold by dealers with an installe d base numbering hundreds of thousands.

Any company able to command a premium price should feel grati �ed; it’s the ultim ate verdict of the marke t on the quality and utilit y of the product in question. However, when the premium approaches an order of magnitude above other products with simila r or greate r developme nt investme nt and, at the same time , dealer s

�nd it increasi ngly dif�cult to sell the product at anything approachi ng the recom mended reta il price, it’s time to ask the following question. \What price point for AutoCAD generates the maximum revenue and pro�ts for Autodesk and its distr ibution channel?"

I’ll skip the refre sher course on price elasti city curves from Econ 101. Just reca ll that beyond a given point raisi ng the price of a product r educes revenue by causing volume to decrease . In the longer term, overpric ing renders a product vulnerable to lower-pr iced competi tion.

In an environme nt where concerns about grey market distribut ion, software piracy, healt h of the dealer channel, falte ring sales growth, and worries about margins abound, it would seem wise to revisit the question of AutoCAD’s price and ask whether it is consonant with the pricing of softwar e products which will mainta in and expand their leader ship in the 1990s.

Widely available

Modern products are heavily advertise d in a wide variet y of media, and are availa ble through a multi tude of distri bution channels. By contrast , Autodesk is commit ted to r educing the number of outlet s where a custome r can purchase AutoCAD. Again, one must ask whether this policy, adopted with the goal of protecti ng the deale r channel which has been responsi ble for a large part of Autodesk’s success in the 1980s, will in the long-ter m, bene�t Autodesk or its dealers.

Our policy, \AutoCAD is sold by authorise d dealers" has been in effect for so many years and has been defended with such vehemence that someti mes we forget that we never planned it that way. When we start ed the company, softwar e distr ibutors and publisher/ distributor s were seen as the primar y channels through which software develope rs would move their products , with sales occurr ing either directl y by the distribut ors or through local ret ail computer store s who bought products at wholesale from them. At the same time, ret ail chains such as

Computer Land, MicroAge, and later Busines sland were negotiat ing corpora te arrange ments with software vendors to buy central ly for their stores. Finally, many of the computer companies then jumping in to compete with IBM in the burgeoning PC market , including T exas Instr uments, NCR, V ictor , W ang, NEC, A

T&T, Zenith, and Fujitsu 9

ways of computers, put computer s to work in their homes, of�ces, and workshops.

Then, as the years passed, computer s improved. Not only did the absolute price of computer s fall while their perfor mance grew, they became more rel iable and manufa cturers learned to tailor them better to the needs of speci�c target market s. In addition, the IBM PC clone emerged as an industry standar d archi tecture . This elimi nated many of the compatibi lity problems that bedeviled the industry previously, especi ally in softwar e.

Now it really was possible to take a computer out of the box, load up W ordStar or Lotus 1-2-3, and get right to work.

Inevita bly, it wasn’t long before custome rs began to ask themsel ves, \If all it takes is opening the box and plugging it in, why am I paying this guy at the computer store a thousand bucks to do it?" And soon the �rst headli nes about compute r stores going out of business began to appear in the industry press. The customer shopping for a PC or software could readil y compare the prices quoted by the mail -order merc hants who adverti sed in the back of all the compute r magazines with the stickers at the computer store and, since the products involved had become commodi ties with reputa tions based upon their manufa cturer ’s position in the industry rather than the recomm endation of a local dealer , saw no reason to pay the prem ium demanded by the local dealer .

Over the last few years the local computer store , as envisioned in the early 1980s and common in the middle of the decade , has largely vanished. Computer s are still sold locally, but frequentl y much in the same manner as tele visions and other electr onic appliance s, with less mar kup for the resell er. W ith constant competit ion from nationwide mail-or der distribut ors, there’ s littl e room for the local retail er to incre ase his price . Software distri bution has changed as well. If hardware has become a commodity, so even more has softwar e. A deale r can add value by unpacking a computer , installi ng the operating system, adding memor y chips, and so on, but each copy of Excel 3.0 is just like every other. Since they’re inter changeable , and softwar e instal lation these days usually consists of \stic k the little square thing in the slot and typeA:SETUP," there isn’t any reason to pay a penny more than necess ary for the product. Consequent ly, the price s charged for software by direc t market ers, discount reta ilers such as Egghead, and other volume channels are remar kably similar and repre sent a small margin compare d to that of a dealer selling at reta il a few years ago.

Once the value added by a resel ler begins to disappear, what does a manufactur er gain by restr icting the distribut ion of his product to those resell ers? Clearl y, withholding the product from mass distribut ion protect s the resel lers and helps to mainta in the dominance of the product within that channel. By preservi ng a local sales and servic e network, the need for direc t customer support is reduced, lowering the manufac turer’ s overhead. Finally, a deale r network, properly supported and directe d, can act as a nationwide sales organisat ion for the manufact urer|one that doesn’t come out of his market ing and sales budget.

These are powerful arguments, and Autodesk’s success has demonstrat ed the importa nce of local prese nce through dealer s. But, as with every other aspect of our business, we must periodic ally inquire as to the health of our dealer network, and whether Autodesk and the dealer s who sell its products can continue to prosper in the coming years as we have in the past.

Here I �nd serious causes for concern. Compared to the typical desktop computer, an AutoCAD machine is bigger, more complica ted, and harder to install and optimise , and the same can be said for AutoCAD compar ed to most other softwar e. But, just as the passage of time and the evolution of the industr y elim inated the need for special skills to get a simple PC running, today they are doing the same for CAD. One can turn to an adverti sement and order, with a single toll-f ree telephone call, a ready- to-run CAD system composed of national ly market ed and servi ced components , a system one can fully expect to work as soon as it is plugged in. What then is the value added by an AutoCAD dealer ? 11

I think the shrinking margin between the price at which Autodesk sells AutoCAD to its deale rs and the price dealer s are able to obtain for it from customer s (the so-calle d \str eet price" ) re ects the perce ption on the part of

AutoCAD buyers that many dealer s are doing littl e more than passing the product through their hands, and thus deserve only a smal l markup. In such a situat ion, trying to rais e the average retail price by limi ting distribut ion and pursuing \grey markete ers" is like trying to stop the tide with a teaspoon and a sponge; it’s setti ng yoursel f against the judgement of the market, and it never works, at least not for very long.

A product becomes a commodi ty when purchaser s discover it meets the de�nition of one: interc hangeable, readi ly availabl e, and sold at approxim ately the same price by all vendors. Once these conditions are met, there ’s nothing the manufact urer can do to change the situati on. Nothing, that is, that doesn’t harm himself . For what possible bene�t could there be in making the product harder to obtain, more dif�cult to put into service, of unpredictabl e compositi on, or caprici ously pric ed? Even if a manufa cturer succeede d in driving up the retai l price by curtail ing supply, the effect s would, in all likel ihood, be short- lived since a sudden, steep rise in the price of a popular product, combined with its disappeara nce from many channel s of distr ibution would send the clear est possible signal to competitor s that here was a marke t begging for a readi ly available , more affordable alter native.

It’s no secret that many of Autodesk’s dealer s are encounteri ng dif�culties at prese nt, problems that in many cases began well before the curre nt economic downturn. AutoCAD is the last major softwar e product to reta in dealer sales as its only channel of distribut ion. If the problems in the dealer channel are not trans ient, but instead indicat e that dealers can no longer build a pro�table business selling AutoCAD, Autodesk could be left in the position of controll ing a channel of distri bution which was no longer viable . This would leave the �eld open for other CAD products to establis h themsel ves in the mass mar ket channels where AutoCAD is not for sale.

Closely integrat ed|the emerging standard platform

Something is happening in our industry, somet hing very import ant, and we would be wise to recognise its signi�cance and take account of it in our plans. The advent of the IBM PC in 1982 forever changed the nature of the PC software business, even though many software companies didn’t realis e it at the time. (Autodesk certa inly didn’t: we spent at least as much effort on CP/M-80 and CP/M-86 machine s in the �rst two years as we did on the IBM). T oday, the shape of the industr y is again being changed by the emergence of a new standard applicat ion platfor m de�ned, this time, not by hardware but by softwar e|Microsof t W indows.

Just as there was nothing \new" about the IBM PC in 1982; 8086 and 8088 machi nes with similar capabil ities existed years before, there is nothing at all new about Micros oft W indows except the way the market has embrac ed it. But that’s all that real ly matter s in the long run. Whether you’re a Macintos h fanat ic, a committ ed NeXT developer , an OpenLook advocate , or a Silicon Graphics belie ver doesn’t change this fact: more than eight million copies of W indows are expecte d to be sold this year, and that estim ate may prove low since rumour has it more than half that number were sold in the �rst 90 days of 1991.

Whether it’ s ugly or beautif ul, naughty or nice, good or evil, when a product gains that kind of momentum and enlists that many users on its side, softwar e developers had better star t paying attenti on to it. Consider this:

foremos t among the companie s who desperate ly hoped W indows would never take off was IBM|an out�t known to have some clout in the marke tplace and reputed, by those who dislike it, to be able to persuade people to buy almost anything. Y et even in the Fortune 500, the very heart of IBM’s market and the segment it in uences most strongly, W indows is spreading like wild�re, brushing away OS/2 as if it had never existe d.

Unlike the Macintos h, which has suffer ed from a premium price, single source, and worries about connectivi ty, W indows allows a DOS user to upgrade for less than $100 and continue to run all his old software . This both 12

contribut es to the rapid adoption of W indows and reinf orces users’ demand for truly integr ated applic ations;

once W indows is on your machine , the distinc tion between program s that understand the clipboar d, system fonts, system printer , and all the other W indows servic es and those that go boinggg!!! and blop out to a dumb old DOS charac ter scree n becomes glaringl y evident. This makes getting caught out without a W indows version of your program just about the worst possible thing that can happen to a DOS applicat ion vendor these days. Just look at the increa singly desper ate and strident promoti ons being unveile d by Lotus to try to maintai n sales of 1-2-3 as they fever ishly debug their W indows-based reply to Excel.

All of the dynamics that made the Macint osh market so specia l, that made Macintosh users so unwilling to consider any alter native, are now being ignited by W indows in a market ten times larger. A community of users ten time s the size of the Macintosh, Amiga, Sun, and NeXT user base combined is now beginning to discover, albeit in a cruder way, what possesse d people to buy those other systems . Y ou don’t have to predict the future to see the W indows phenomenon, you need only open your eyes. Consider this: W indows, like the Macintos h, lets you attac h a litt le icon to an applica tion. Users can make their own icons and customise their system s that way.

Proud of their artist ry, many users upload their spif�est new icons to CompuServe and other networks so others can share them. The last time I looked there were, sitt ing on CompuServe , a total of 1.3 megabytes of W indows icons ready to download. These aren’ t the applicat ions, just the icons|a total of 1700 of them, including �ve each for AutoCAD and Generic CADD!

A marke t ten time s the size means ten times the money to be made by applicat ion vendors, and if that weren’t incenti ve enough, it’s a marke t that, with each installa tion, displace s a raw DOS machine. Certa inly W indows continues to suffer some technica l shortc omings: it only allows 16 bit applicat ions (unles s heroic effort is exert ed, as in the case of W olfram Rese arch’s Mathematic a), it is essential ly a single- tasking system , and it inherit s all the shortcomi ngs of the MS-DOS �le system. All of these limita tions are, however, scheduled to be remedi ed over the next two years . Given the importanc e of W indows to Microsof t’s stra tegy and the resour ces they commi t to such projects, W indows buyers can be reas onably con�dent the schedule will be met. And even if it isn’t, W indows 3.0, as it stands today, is far and away the best environment you can choose without throwing away your DOS hardware, and that’ s an option most users can’t afford, even if they were incline d to.

In addition, there’ s an effort underway by Microsoft , Compaq, and others to make a machine- independent version of the W indows{OS/2 environm ent and use it to enter the workstati on market . While there ’s room for many a slip in such glib and grandiose plans, if I were Sun I’d be more than a littl e worried about the prospect of twenty or thirty compani es cranking out RISC machines that ran a user inter face alrea dy known by twenty or thirty milli on people, one to which applica tion vendors could port their software to simply by recom piling.

What I’m suggesting is that W indows is a Big Event|the kind of thing that happens every decade or so in our industry that establ ishes a new baseli ne from which future evolution builds. Events of this nature reward those who move quickly enough to exploit them and winnow out others whose attent ion is elsewhere , who underesti mate the signi�cance of the change, or cannot react in time. Big Events force those who wish to survive to revisi t their strate gies and question long-ter m plans. This process requires exibili ty in an organisat ion which is dif�cult to mainta in after it has grown enormously in size and become set in its ways.

One centr al and virtual ly unquestione d tenet of Autodesk’s strategy has been \plat form independence ." That means, with very few and very limite d exceptions, we do nothing on any one machine that cannot be done on every machine that runs AutoCAD. This forc es us (some would say \gives us a handy excuse to") exclude support for many faci lities on machines like the Macintosh which virt ually all other applicati ons, even the least expensive, furnis h. The facil ities provided to the AutoCAD user become, in a large sense, limite d to the least common denominat or of those provided by all the machine s we support and look, consequentl y, crude next to applicat ions closely tailore d to a speci�c system. When we feel compelle d to address a glar ing shortcom ing, 13

such as lack of support of system menus and dialogue s, we’re forc ed into a much larger projec t such as Proteus, since our solution must work on every machine and operating system, not just one.

Severely limit ing the integrat ion of AutoCAD with various operati ng environm ents hasn’t hurt us so far , I believe, primar ily because the system s that account for the overwhelm ing percent age of our sales : DOS and 386 DOS, also happen to be the least common denominator in virtua lly every aspect . Consider all the things we could have done to make AutoCAD faste r and easier to use if we hadn’t requir ed everyt hing to run in 640K of RAM.

Regardl ess of your opinion of our Macintosh version of AutoCAD, or your view as to how we might have proceede d in that mar ket, the fact is that regar dless of whether we succeeded beyond our wildest expect ations or faile d to sell a single copy of AutoCAD for the Macintosh, our �nancial result s wouldn’t have changed much.

That doesn’t mean we shouldn’t have put AutoCAD on the Macint osh, or that we shouldn’t continue to stri ve to better integr ate AutoCAD into that environm ent (I’m the guy who �rst managed to get AutoCAD running on the Macintosh, you’ll recal l); all I’m saying is that Apple’s market share is simply too small to have much of an effect on our sales (espec ially when you only count machines capable of running AutoCAD), and rapid expansion of the marke t generated by AutoCAD is unlikely as long as the Macintosh suffers in price/pe rforma nce against

386/486 and Sparc machines . W indows, however, is changing the rules in the very heart of the AutoCAD market. W e will, certai nly, ship a W indows version of AutoCAD before too many months pass, and we will upgrade that initi al product to take advantage of the new versions of W indows now in the pipeline, but I think we have to revisi t the level of support we’re planning for W indows. Our W indows product will be integra ted with W indows roughly to the extent our

Macintosh product conforms to the Macintosh environment , which is to say somewhere between \somewhat" and

\modera tely." Cert ainly it will be obvious to any user that many rules change when the mouse stra ys into the

AutoCAD window. This situati on has almost certai nly hurt us in the Macintosh market, but due to the limit ed size of the market and the fact we didn’t have any sales there to begin with, hasn’t become a company-wide priori ty to �x. I believe that a simil ar failur e to comply with ground rules for W indows applicat ions may hurt us severel y, and every week that passes without our thinking about how to address this problem adds to the danger.

(I would hope that whatever we do to allow AutoCAD to �t comfor tably into W indows will also let us conform as closel y on the Macintosh, OpenLook, NeXT, etc. However, if force d to choose between close integrat ion with W indows now and all-pl atform user inter face support in 18 to 24 months, I’d do W indows �rst and worry about the others after ward.)

The �rst modern CAD product

I believe that a CAD product with these chara cterist ics: big, cheap, widely avail able, tightly integr ated with its host system, and promoted and market ed in an aggressive manner could, in relat ively short order, displac e

AutoCAD from its curre nt dominance of the CAD marke t. AutoCAD would not be eliminat ed, any more than

Lotus 1-2-3 has vanished in the face of competiti on from Excel, but it would be placed in the same dif�cult position: forced to play catch-up against the more modern product, trying to reverse an erosion of market share against a newer product with momentum on its side.

Autodesk has the capabil ity today, by making a seri es of decisions at the level of senior management , to bring the �rst total ly modern CAD product to market. Success in this endeavour would protect Autodesk but, most importa ntly, would position it to resume its growth into new market s and applicati ons: the broadening of the market that accounte d for much of our success in the last decade . Failing to take these steps will, in my opinion, leave AutoCAD a sitting duck waiting to be picked off by the �rst competi tor who launches the product that 14

AutoCAD could have been. How long might Autodesk have before that happens? There’s no way to know, but betting the company on it not occurri ng is hardly a prudent strategy, or indeed any stra tegy at all. Ponder this: in my opinion, the magnit ude of work involved in adding AutoCAD’s capabili ties to an applic ation such as

Corel DRA

W! is roughly equal to that of adding Core lDRA

W!’s facili ties to AutoCAD. Further, reme mber that a competitor is free to target the lucr ative heart of the AutoCAD marke t, not being saddled with the baggage of compatibi lity with prior release s, unpro�table hardware platfor ms and operat ing systems , niche applicati ons, and charac teristi cs of our distri bution channel that constrai n Autodesk’s freedom of acti on.

Modern Problems Problems are only opportunitie s in working clothes . |Henry J. Kaiser

The large scale, value per dollar, wide distribut ion, and strong marketi ng of the new generation of softwar e products re ect s ongoing changes in the way the software industry goes about its business. As marke ts have broadened, revenue has grown, and companie s have mature d from small bands of moonlighting entrepr eneurs to member s of the Standard&Poor’s 500, the scale of the resource s they invest both in the development and launch of new products and the ongoing support of alre ady-success ful products has grown apace. Notwithstandi ng the inef�ciencie s inherent in doing things on a larger scale , the fact remai ns that a major relea se of a modern softwar e product simply re ect s many more man-hours of labour and dollars of capital investm ent than products of a few years ago. There is a lot more software in the box, softwar e that meets or exceeds the ever-r ising expectat ions of an increa singly discrim inating community of users, because more people worked more hours using better tools to put it ther e, and when that softwar e reaches the market , it is supported by a vigorous, compre hensive, and thoroughly professiona l promotional campaign, both at the time of introduct ion and throughout the subsequent product life cycle.

Except at Autodesk, where I believe this process has broken down.

How to lose sales and market share through imagination and hard work

Consider this: open the AutoCAD box, the actua l commodit y that changes hands when a custome r buys our product from our dealer. T ake out all the piece s, then go back through the product relea se notes, the documentat ion review routing slips, and the like, and make a list of the names of individuals whose work direct ly appears in that box|the originat ors of ever ything that eventuall y ends up in the hands of the customer . When I do this, I come up with about 15 names. It’s no wonder we never seem able to deliver what we would like to on a schedule we can live with.

I do not mean to imply that only 15 people are responsi ble for AutoCAD, or to disparage in any way the efforts of the much larger number of individual s in quality assurance, developm ent test, product manageme nt, market ing communica tion, or other aspects of product development : these are just as essenti al as writing softwar e, producing documentat ion, and assembli ng the support mater ials that constit ute a product release . But they don’t wind up in the box! When the customer takes deliver y of the product and unpacks the box, he doesn’t see any of those other efforts. He assumes adequate resources have been expended to insure the product is reli able, not the least since he parted with such a large wad of cash to acquire it. He r elies upon the integrit y of the product’s vendor to protect his investment through upward compati bility and cross-pl atform data interc hange. He expects the vendor’s

�nancial strengt h, manageme nt resourc es, and commitm ent to future developme nt will ensure the company can 15

sum was disgorged to adverti se CA Lab in the issues of Scienti�c American and Discover which each devoted a page or more of editori al copy to the product.

The very existence of the Multimedi a group is an admission of the neglect for Animator after its hugely successf ul initia l launch. If Autodesk had, in 1983, treate d AutoCAD the way it tre ated Animator and 3D Studio after their introduct ion, Autodesk would not exist today.

But while any number of reas ons can be advanced for neglecti ng products which some view as distrac tions from the centr al business of the company, indulgeme nts of cert ain in uential people, when AutoCAD suffers the very same neglect in the marketpl ace, the reasons become much more inexplic able and the potentia l consequenc es more dire.

But aren’t we spending lots of money on market ing? W ell, I don’t see the budget numbers , but I belie ve we are|just look at the phone list and make a body count. But the issue isn’t how much you spend, it’s what comes out; the equivale nt in market ing of measur ing developme nt by what goes in the box. This metri c revea ls the extent to which Autodesk has abandoned AutoCAD, ceding by default the position its preemi nence in the market merit s to any competi tor willing to assail it, leaving the customer percept ion of the product in the hands of reviewer s, analysts, and the authors of books.

Is this an extre me stateme nt? Y es, it is. But I belie ve it accurat ely re ects an extre mely dangerous situation. I don’t understand the logic behind spending $400,000 developing a product like Chaos, then allocati ng essential ly zilch for market ing it after all the development cost is sunk. Such a policy makes failur e of the product a self - ful�lling prophecy, or at least treats recove ring the investm ent as a crap shoot on users spontaneously stumbling over the product. If you want to save money, don’t develop the pr oduct in the �rst place! But don’t wimp out at the instant the product has a chance to recover its costs and turn a pro�t.

But I digress. Y ou probably don’t care about Chaos. Let’s look instead at a $20 mill ion investm ent which has been abandoned in preci sely the same way. I am talking about AME|our only entry in the solid modeling market , the very cutting edge of the mechanica l enginee ring sector, which everybody says is the largest component of the CAD industry and the one at which we are most at risk. T wenty mill ion dollars? W ell, add up what we paid to acquir e Cadetron in the �rst place, the money we spent subsequently bringing AutoSolid to marke t, the costs we incurr ed closing the of�ce in Atlanta and moving development to Sausalit o, the subsequent investment in AME/Eagle leading to its shipment with Rele ase 11, and

I suspect you’ll come up with a �gure about that size.

I can’t be totally disinte rested in the fate of AME since, by building the initial prototype in July of 1989, I played a r ^ ole in the transfor mation of AutoSolid from a $5,000 stand-a lone product targeted at mechani cal designer s into a $500 component of AutoCAD address ed to a much broader marke t. I initia ted that project because I thought it was a way to rescue a project I thought was going nowhere by aligning it with the way Autodesk has always done business. Rather than addressi ng a small market with an expensive product (by the standar ds of PC software ), we could bring solid modeling within the reach of anybody who could afford the price of AutoCAD. My goal at the time was to \W ithin one year, sell more solid modeli ng systems that exist on the entir e planet today." W ell, it took longer than I expected (ever ything does), but the Eagle group pulled it off, deliver ing, the day

AutoCAD Relea se 11 shipped, a solid modeli ng extension that was far more comprehens ive and ambit ious than anything I had contem plated as an initi al adjunct to AutoCAD.

And then. . . ? Silence. 17

Where was the large-scal e, high-pro�le , roll-out of what could easil y be adjudged the single most signi�cant event in desktop design since 3D? Where were the adverti sements and brochure s that properly heralded it as a price/ perform ance breakthr ough compar able to the introduc tion of AutoCAD in 1982? Something like:\AutoCAD’s OK, but what have you done for me lately? "

How about solid modeling for $500?

For years, designers have struggled to build complex models of three dimensional objects. Repeatedl y, they have begged for relief from arcane commands, obscure terminology, and facil ities that seem designed more to humble the design professional than to help him. \Why can’t I have a system that works like the real world, one that lets me bore holes, mill, weld, and assemble pieces from parts with operati ons I can understand?"

\Because that would take solid modeling!" was the answer. \That’s a sophisticat ed technol ogy, suitable only for high-end mechanical engineers, far too costly for your needs and requiring much more computer than you could ever afford."

Until today. W ith the shipment of AutoCAD Rele ase 11, Autodesk announces the Advanced Solid Modeli ng

Extensi on, which delivers true, thoroughly professional solid modeling as an inte gral component of AutoCAD.

And, in keeping with Autodesk’s commitment to its customers, it runs on the same affordable machines that run

AutoCAD, costs less than $500, and, through open architect ure, encourages users to build applicat ion systems upon it.

CAD before AutoCAD was an elit e club, foreclosed to the vast majorit y of designers who couldn’t afford expensive mainframe computers. Just like solid modeling before today. W ith AutoCAD Release 11 and ASME, we’re putti ng an end to that, forever. W elcome to the golden age of enginee ring.

This was how we announced AME in the Relea se 11 press relea se of October 18th, 1990.

AutoCAD Rele ase 11 supports the optional Advanced Modeling Extension (AME) which gives designer s and engineer s powerful constr uctive solid geometr y capabili ties that are complet ely integr ated within AutoCAD. W ith AME, designer s can create complex, three -dimensiona l models by constructi ng them from simple 3-D shapes.

If this were any more low key, it would be apologetic .

The following sentenc e closed the paragra ph on AME that appear ed on the second page of the Autodesk Designer, a yer mail ed to Autodesk dealers, dated October 15th, 1990. AME appeare d next to last in the list of Relea se

11 bene�ts, right before \Personalis ation." AME’s price, US$495, is unprecedent ed for solid modeling software, and is sure to introduce the bene�ts of solid modeling to a wider customer base, especi ally in the mechanic al engineeri ng market . W ell, gosh, I couldn’t have put it better myself , but the very tone of this sentence, examined closer in the context of the rest of Autodesk’s promotional materi al, speaks volumes about the assumptions that underli e Autodesk’s do-nothing posture toward its products. Indulge me for a moment while I stick this sentence with a pin and pick it apar t under the magni�er. \AME’s price. . . is sure to intr oduce the bene�ts of solid modeling to a wider customer base. . . ." Precise ly how? What is the chain of cause and effect ? How does the price act to intr oduce the bene�ts. The price, in other words the mer e event of Autodesk’ s making the pr oduct available, is seen as an actor in the market , empowere d somehow to set in motion the events Autodesk wishes to transpir e. 18

This isn’t putting the cart befor e the horse; it’s expecti ng the cart to go with no horse at all. A low marginal price creat es the conditions under which Autodesk possesses an opportunity to transf orm solid modeli ng from a highly specia lised niche marke t into another widely-us ed applicat ion like AutoCAD and perhaps, by doing so, to break down the barr ier that has kept most designer s from trul y enter ing the world of three -dimensi onal modeling, creat ing, in time , a market for additional design tools as large or larger than the current AutoCAD draf ting marke t.

All the work that went into AME from the inception of The Engineer W orks at Cadetr on in Atlanta through the breaking of the champagne bottle on the UPS truck the day Relea se 11 left Sausalit o create d only the potential for success, conditi ons that were necessa ry but not suf�cient.

For all the wonderful things to happen which so many people worked to bring about, a few more links in the chain of causali ty need atte nding to. Users must learn of the existence of the product. Its bene�ts must be explained to them. They must understand both what it can do and its limi tations. And they need the opportunity to evaluate it for themsel ves.

These are all the things we had to do between 1983 and 1985 to convert the potentia l of AutoCAD, the compute r program, into the succes s of AutoCAD, the new world standar d for CAD. Having achieved success once does not grant us a licens e to succeed with additiona l products , whether relate d to AutoCAD or not, without doing all the same things we did to bring AutoCAD before its potential customer s. Y et today, Autodesk atte nds fewer trade shows, garner s less press, communica tes less frequentl y and in fewer ways with its user communit y. What other software company compara ble to Autodesk has no user newsletter ?

What other software company refuses to provide technical support to users in need?

There is a dangerous myth that because we have a resel ler channel, we needn’t do the things other compani es must to creat e demand for our products. What nonsense. Pushing products into a distr ibution channel is like pushing on a rope. Distribut ion is an asset only if the product is pulled out the other end; if customer s are brought to the reselle r seeki ng the products for sale there. The responsibi lity for crea ting that demand rests primari ly with the manufa cturer; after all, it is he who keeps the major ity of the money from the sale. Manufactur ers who neglect this simple, eterna l truth of retai ling may, in the short term , post bette r pro�ts but before long will suffer, along with their resel lers, the symptoms of decli ning sales, fall ing earnings, and eroding marke t share .

How often do you see an advertise ment from Autodesk in the publicati ons you read? Compare d to 1984 and 1985, how freque ntly do you see artic les in the press about the myriad applicat ions of Autodesk’s products? Compar e the visibili ty of AutoCAD, for example, to that of a typical Microsof t product such as W ord or Excel. Immedi ately somebody shouts, \But those are mass-m arket products, not highly special ised products like AutoCAD. Besi des, they’re addressi ng a much more lucrati ve marke t." W ell, let’s see. Microsoft ’s sales are about �ve times ours.

Of that, about half is applica tion software , so all the Microsoft applic ations, including W ord, Excel, PowerPoint,

Project, and W orks, add up to about 2.5 times our sales. If you assume W ord and Excel account for the lion’s share of this revenue, that means the sales of these products are roughly compara ble to Autodesk’s revenue from sales of AutoCAD. So in fact the larger volume of these products is just about balanced by their lower retai l price, yielding the same revenue. W ord and Excel ads are everywhere. Where are the AutoCAD ads? \Y ou can’t sell a product like AutoCAD the way you sell a spreadsheet . It’s a differ ent market , and it has to be addresse d in a different way." This clai m might be credible if, years ago, people hadn’t insist ed you couldn’t sell spr eadsheets the way Microsof t sells spreads heets. Reme mber when sprea dsheets were verti cal market tools for

�nancial analysts in the Fortune 500? It was only after the products were mass markete d, widely availa ble, and affordable that the market for spreadshee ts exploded, including today scientis ts, engineer s, high school students, and diet book authors. It was this same kind of expansion of the market for CAD, set into motion by Autodesk’s early and highly successful though meagerly- funded communi cation effort s, that rede�ned CAD as something 19

suitable for \anybody who draws."

\But advert ising is expensive! There are more cost effect ive ways to getting the job done." Surely. And adverti sing and other paid promoti on should be but components of a balanc ed program including trade shows, co-promot ions, dealer incentive s, and all the myriad ways market- savvy compani es stimul ate demand. If Autodesk were achieving high visibil ity in these other ways, one might conclude that advertisi ng was unnecessar y. But we aren’t. In fact, I believe Autodesk is increas ingly slipping from sight, except within the existing community that uses its products. T alking to them is important , but it won’t expand the market ; we’re preachi ng to the choir. T o build markets you have to go out, make some mistakes, �nd what works, then build upon it. And that costs money. Once you real ise that the revenue from a major Microsof t applica tion is compara ble to the sales of AutoCAD, the invisibil ity of AutoCAD is even more inexplica ble since Microsof t’s margins are the same as

Autodesk’s. Micr osoft isn’t doing all that aggressi ve marketi ng by spending more on a perce ntage basis. They’re either doing less of the things that don’t get them in front of the customer s, or they’r e getti ng more for their money.

Advertising is, of course, the last resort of the communica tor. Autodesk was able to promote AutoCAD in the early days with very littl e direct advertis ing by gaining editor ial covera ge in a wide variet y of publicat ions. A

�ve or six page story about a user’ s success with AutoCAD deliver s many times the impact of an adverti sement at a frac tion of the cost. These days, however, AutoCAD applic ations have become far more common and more imaginat ion is needed to get the attention of the press. Imaginat ion is somethi ng that’s never been in short supply around Autodesk, yet we seem to consiste ntly squander the visibil ity it gains us through lack of follow-t hrough.

One of the reasons I start ed the cyberspac e project was to creat e a high-pro�le, exciting technol ogy project to make the company stand out in the industry. W ell, at least that part worked! W ithin a year, Autodesk was mentioned in the technology focus column and later on the front page of the W all Street Journal, in the New Y ork T imes, and in many other extre mely hard-to- crack publica tions in which paid adverti sing is forbiddi ngly expensive. And did we effect ively communica te to any of these writer s, given the entr � e cre ated by the cyberspac e project , the Autodesk story, of how this project indica ted our ongoing commitm ent to lead the three dimensiona l design market from the cutting edge? W ell, no we didn’t. That story, and with it the equivale nt of severa l mill ion dollars of paid publicity simply slipped through our hands. Or consider the month when Scient i�c American ran a scree n shot from one of our products on the table of contents page and devoted two pages to one of our new products. Did we use that opportunity, in the same publicat ion where Autodesk ran its �rst ambitious four-col our adverti sement, to showcase the company and its mainstr eam products? No, we were identi�ed by the columni st as a \Cali fornia computer games company." This would never have happened in 1984.

Foregone opportuniti es don’t show up on the pro�t and loss stateme nt, at least not right away, nor are they ever itemi sed and charged back to internal departm ents. But each one is the equivale nt of burning curr ent dollar s and bypassing futur e opportunities .

If AutoCAD’s invisibi lity is not in keeping with its importa nce, then the consistent lack of support for new products makes their failur e inevit able. W e spend large sums developing a product, ship it, ignore it, and it fai ls.

After a while, nobody’s inter ested in promoting new products because \they all fail ." And eventuall y, so does the company. Ignore the subtler points of strat egy and look only at the numbers. Autodesk is committ ed to increa sing its sales and earni ngs at a rapid pace for the foresee able future . The price /earnings premium on our stock re ects an assumpti on we will succeed in this. Since AutoCAD already commands a large share of the current CAD market, we cannot achieve this growth by taking business away from competitor s. Consequent ly, the growth objective s can be met only by broadeni ng the market for AutoCAD, ther eby incre asing its sales, or by launching new products which, in time, will contribut e revenue and earni ngs compara ble to AutoCAD. But if we don’t promote AutoCAD, how is its mar ket to grow? And if we push each success ive new product off the loading dock, keening our ears for the thud that indica tes \anothe r Autodesk new product op," how are 20

these products to help us? The absence of effective promoti on of either AutoCAD or our new products precl udes success through either path.

\Sure, we’d like to do all those things, if only we could afford them, but the money just isn’t there in the budget to do the kind of advertisi ng, promoti on, and public relati ons you’re suggesting."

Out of two hundr ed million dollars a year?

The Risks Of Caution No lesson seems to be so deeply inculca ted by experie nce of life as that you should never trust expert s.

If you belie ve doctors, nothing is wholesome; if you believe theologians, nothing is innocent; if you belie ve soldier s, nothing is safe. |Lord Salisbury, 19th century Briti sh prime minist er

How has Autodesk come to such a sad state? Surely our manageme nt is not incompet ent, nor bent on the destruct ion of our company. After all, they are for the most part the same people who led the company through the times of its greates t triumph, when Autodesk built the initial success of AutoCAD into one of the premie r entrepr eneurial success stori es of the 1980s.

No, I think the problem that af icts Autodesk, its seeming inability to act in any way whatsoever , stems from a fail ure of con�dence, the self-a ssurance in the face of uncerta inty that what we are doing is right, which is essenti al to any entre preneur. When con�dence ebbs, the courage to act dies with it. Successful businesses are rare ly if ever built by following an obvious path, and the actions that creat ed great industrie s often seem clear only in retrospe ct. The entrepre neur needs the right mix of brash disre gard for the general consensus which usually tells him he is a fool or worse, temper ed by �rm grounding in the realit ies and potentia lities of the arena he is operati ng in and the dynamics of the marketpla ce. These allow him to weigh his chances of success against what is at risk in the venture. An entrepr eneurial company needs this balance as much as the founder of a start -up, and it must not only seek individual s who embody these proper ties, it must struc ture its organisati on to achieve the right balance between imagi nation and caution.

It is an imbala nce, or more accura tely a disconnect ion, between these qualiti es which I believe lies at the heart of Autodesk’s problems.

The stainless steel web

When self- con�dence fails, caution rules . When timidit y and unrestra inted risk- aversion gain the upper hand, the kind of imaginati ve and bold initia tives that compani es must make in order to sustain their rapid growth are forced to run a gauntlet of analysi s and criti cism that no suggesti on, no venture not already proven successf ul, has a chance of surviving.

This is the source of paralysi s, why compani es fail to act even when there is, within the company, a broad consensus that problems exist, action is needed, and even agree ment on the natur e of the changes require d. Even then, each speci�c recom mendation �nds itsel f stuck in a stainl ess steel web; the chances of it surviving all the individual sign-offs needed to be implem ented are remote.

Here are some stra nds of the stainless steel web. 21

large, are deferr ed into the future and subject to uncerta inty.

In such an environme nt, an unambiguous state ment of dire ction, strong and effective leader ship, and continued

follow-thr ough by senior manageme nt is essential if the company is to progress. Otherwise, the parochial concerns

of individual departm ents will block any and all changes to the way they’ve become accustome d to doing their

work.

This is the stainle ss steel web|the timi dity trap. It seizes mature companies who can always seem to amass

a hundred reas ons not to do somethi ng against one or two reasons in favour, even if the potential bene�ts

include saving the company. It supplants the entr epreneur’ s approach, \try it and see if it works," with the

centra l planner’s : \let’s do some marke t resear ch and develop a matr ix for evalua ting this proposal ." It is the

abandonment of judgement in favour of calcula tion. Y ou cannot lead an industry by studying the actions of your competit ors. T o lead, you must understand the

mission of your company and take the steps which, in time, will be studied by other, less successf ul compani es

seeking to emulate your success.

Challenges andChallenger

Recent ly, I have been approac hed by more people concer ned for the future of Autodesk than at any time I can

recal l. I remem ber no prior occasion where there was virtuall y unanimous belief among the people I count as key

contribut ors throughout the company|in no way limi ted to the technic al staff|that Autodesk is on the wrong

course and that the destr uction of all that we’ve worked for is simply a matter of time .

Further, I have never before encounte red the resignat ion, frustr ation, and despair I see today. Before, when

Autodesk seemed about to do somethi ng wrong, people would rais e their voices in protest and, if necessa ry,

throw their bodies in front of the wheels to save what they believed in. Problems were seen as opportuniti es,

spurring acti on to �x them. No longer. Many of the people who did so much to make Autodesk what it is today

believe now that they are ignored, dismis sed out of hand, scorned, or not truste d. And I think they are corr ect. T o me, this is more frighteni ng than any of the details of shortc omings in our products or missed opportuniti es

to promote them. It indicate s a breakdown of the ow of informa tion in the company, from bottom to top and

from top to bottom, which can set in motion the events that lead to disaster .

This reminds me of nothing so much as the repor t on the space shuttle Challenge r accident of 1986. NASA

seemed to have been sleepwalking its way to that trage dy in an environment where engineers in the ranks knew

of problem s and groused over being ignored when they raised them, where managem ent heard of problem s but

was never made aware of their signi�cance or the potenti al consequence s of inacti on, and where the pressure of

a tight schedule and attempt s to meet unyielding demands with inadequate resour ces caused everybody involved

to lose their perspect ive and make judgements they would have immedia tely realis ed were awed, if only there

had been enough time to think about them.

Little or none of the industry background, the descript ion of problems in the company, the worries about the state

of our products, or the recom mendations for address ing these matte rs originat ed with me. I have departed from

my usual policy of attr ibuting everythi ng to its author both because many of the worries and recomm endations

are widely shared, and because I’ve decided to take all the heat personall y for putting these issues on the agenda.

I’m not a stalking horse for anybody, and I don’t want anybody to suffer just because I happen to agree with

them. 23

Autodesk is proud of its open door policy, and counts on it to bring the inform ation before senior manageme nt

that they need to set the course for the company. Such a policy can work only as long as people belie ve they are

listene d to, and that decisions are being made on grounds that make sense for the long-ter m healt h of the company.

Rightly or wrongly, there is a widely-held belie f which I’m articul ating because I share it, that management isn’t

hearing or doesn’t belie ve what deeply worries people throughout the company, and isn’t communica ting to them

the reasons for the course it is setting. This is how bad decisions are made.

And that can lead to disast er.

The Nightmare Scenar io

It was a chilly, grey, drizzl y April morning. Whenever the weather was like that, and it was usually like that

near Seattl e, the ascet ic wunderkind of the softwar e industry was �lled with nervous energy. \Damn," he said,

looking out the window, \what I need is mor e money."

He looked at the most rece nt ranking of top-ten softwar e companies , noting with satisf action not only the extent

of his lead in the number one slot, but that it was widening, and gazed furt her down the list seeming, for a

moment, almost like a lion scanning a herd of antel ope from a distanc e, weighing vulnera bility against size.

\Excel’s got them on the run," he mutte red, looking at the falter ing growth and eroding margins of a forme r

darling of the software industry. \Hrmpfff. . . databa ses. W ait’ll they see our. . . ." His eyes continued down the

page.

\Now that’s interest ing," he said, turning his mind in a directi on he hadn’t thought much about before. \T wo

hundred million plus sale s, 24% after tax, 60% market share , no mass distribut ion, and they don’t even have a

product on W indows."

By the time he left the of�ce that evening, the outline of the plan was complete . Impleme ntation began within

days. Once he’d realis ed that this not only had the potential to become the next spreadshe et from a revenue

standpoint, but could be the keystone of his larger strat egy to move the windowing system and portable operat ing

system into the workstation market, and was, in addition, the largest remaini ng softwar e market his company

hadn’t plucked from its pioneer , he gave the proje ct the highest priority.

First, he appointed a strong project manager who’d proven himsel f on another mainstr eam applicat ion. He

delegate d total authori ty to this person to get the job done and gave him discret ionary authorit y over a generous

budget and the go-ahead to recruit a project team from anywhere in the company. That person charter ed an in-

depth study of the marke t, the users, the target company and its products, and the existing distr ibution channels.

Quickly the plans were drawn.

While negotiations were underway to acquire those technol ogical components of the product more expediti ously

bought than impleme nted in-house, a core team of 75 developers was assembl ed. At the same time, quality

assuranc e, market ing, sales, and other departm ents began to assem ble the cadres they would need as the product

came to requir e their atte ntion. What with the rapid growth of the existing products even during a reces sion,

resourc es were tight and many of the jobs were �lled by new hires . The staf�ng up worried the �nancial planners,

but when shown a demonstra ted market of more than two hundred mill ion dollars a year waiting to be grabbed,

they signed off on all the requisiti ons.

By July, the centr al graphics engine had been acquir ed and was being extended from 2D into a 3D user inter face.

Some of the developer s were parti cularly amused when they adapted sever al ideas for object pointing and 24

orienta tion in 3D from presentat ions made at a confer ence by member s of a resear ch project at the target company. Down the hall, the surfa ce and solid modeling code that had been acquire d was being hammere d into shape and prepar ed for linkage to the user inter face.

Once the outline of the product was clear, another 25 people were added to the project. This group was dubbed the \compati bility team," and imme diately set to work developing trans lators to read and write the databases of the target product, those of its principa l competi tors, plus the government- mandated inter change standard, awful as it was. Most of the other trans lators were already in-house, components of the spreadsheet , word process or, or present ation graphics products and needed only to be adapted to the engineeri ng product.

When you do things on this scale, it’s hard to keep what you’re doing under wraps. But that needn’t be a disadvanta ge. A prototype of the product was shown as part of an industry brie�ng on the company’ s strat egy for the CAD market. The product was rolled out in Detroit, overl ooking the heart of the US engineeri ng and manufac turing plant. The analysts anticipa ted the outlines of the announceme nt but were stunned by the detai ls. � W indows-based.

� Include s 2D illustr ation, 3D wirefr ame, 3D NURBS surfac es, and CSG.

� Integr ated photorea listic renderi ng.

� Integr ated anima tion.

� DDE hard links to spreadsheet , word processi ng, and database server s.

� Reads and writes AutoCAD DWG and DXF format s.

� Built -in macr o recor der and editor.

� On-line manual and tutorial .

� Integr ated drawing management system.

� 1.2 gigabytes of clip-a rt, samples, and symbols on 2 CD-ROMs.

� \Applicat ions Bridge" allows AutoCAD ADS applica tions to run with minor modi�cations.

� Reta il price $895, AutoCAD users can trade up for $100. � A vaila ble through all software vendors.

Company of�cials announced plans to introduce �nite element analysis , numerica l control machine programm ing, and other engineering modules over the next several years. \The personal computer has brought a new era of productivi ty to business, and now it’s time to do the same for design, engineer ing, and manufact uring. Next

January, we’ll deliver a product that everybody can afford and anybody can learn to use; the �rst CAD product to break down the barr iers between the front of�ce, the design studio, and the factory oor by sharing a common user interfa ce, hardware and software environme nt, and �le form ats," said the founder, closing the presentat ion.

As he rode down in the elevator he said privatel y to the proje ct leade r, \That should give ’em something to chew on in Sausalito, don’t you think?"

Autodesk’s stock fell 25% the next day, and although it recover ed half the loss over the next several weeks, the attent ion of management was consumed for much of the next month in talking to analysts, instit utional shareholde rs, deale rs, developer s, and key corporat e client s. In addition, there were depositions to be taken and document s to be produced in conjuncti on with the two sharehol der suits �led days after the announceme nt.

Product developme nt schedules were advanced, low-pri ority projec ts were term inated and staff shuf ed around.

A crash projec t was set into motion for a promotiona l campai gn built around the \world standar d" theme . But somehow it didn’t seem to matt er any more. W indows Engineer was feat ured in a two minute spot in the Superbowl next January, the game where, ironical ly,

San Francisco lost in the last minute. Shipments commenced the following Monday, the same day the six page 25

insert ran in the W all Street Journal and the ad campai gn broke in the magazi nes. The database- compatibl e

Macintosh version was introduced the following July. W ithin a year, their mar ket share exceeded 50%.

Marginalia Prosperi ty is an instrument to be used, not a deity to be worshiped. |Calvi n Coolidge

Are we killing our company by making too much money? I belie ve this is a possibili ty, and I’d like to explain the situat ion and present some ways of remedying it. But �rst, since it involves some fairl y arcane �nancial concepts, some background is requir ed. I covered these matter s in more detail in Informat ion Letter 12, written on July 20th, 1985, which appear s in The Autodesk File starting on page 269. Here I’ll give only a brief summary, suf�cient for understanding the discussi on that follows.

When a company sells something and gets paid for it, that’ s Sales. Out of that, the company has to pay its bills:

the cost of raw materi als, salari es, rent, commissions to sales agents, interes t on debt, and so forth. What’s left is Pr e-t ax Earnings, and if it’s less than zero the company is losing money. Next in line are the tax collector s, and what doesn’t go into their pockets is After- tax Earnings, or plain Earnings. Dividing Earnings by Sales gives the Mar gin, the percenta ge of sales that ends up as pro�t. If the company is a stock corporati on, you can divide the total ear nings by the number of shares outstanding and get Earnings Per Shar e or EPS. When the stock is selling at a given Price, dividing the share price by the EPS gives the Price/ Earnings Ratio or P/E.

These numbers indicate the general state of health of companie s and industri es. Here are some real numbers for real companies . Sales Earnings

Company ($ millions) ($ millions) Margin P/E

Autodesk 237.8 56.7 24% 22

Microsoft 1183.4 279.1 24% 34

Intel 3921.2 650.2 17% 14

Apple Computer 5558.4 474.9 9% 16

Lockheed 9958.0 335.0 3% 8

Motorola 10885.0 499.0 5% 15

Bank of America 11389.0 820.0 7% 9

Proctor&Gambl e 24081.0 1602.0 7% 17 A T&T 37285.0 2735.0 7% 13

IBM 69018.0 6020.0 9% 11

Ford Motor 97650.0 860.1 1% 18

Amazing, isn’t it, to think that Autodesk and Microsoft make more than two and half times the pro�t per dollar of sales than IBM? Isn’t software neat? Looking at the P/E column indicate s investors think it’s awfull y neat.

So neat they’r e willing to bid up the price of a share of our stock or Microsoft ’s to between 22 and 34 times the yearly earni ngs that share repre sents, while they’r e only willing to pay between 8 and 18 time s the earnings for companies with sales dozens of times larger and historie s spanning decades. 26

The reason softwar e stocks command these high premiums (which transl ate direct ly into the price of the stock), is that they’ve demonstrat ed they can run large pro�ts while continuing to grow rapidly. This is usually the case for companies in a rapidly- expanding market. Once the market becomes matur e, growth slows, marke t share battle s erupt, and margins fall as companie s spend more and more winning custome rs from their competit ors.

Investor s and analysts have lear ned to watch a company’s margins closel y. Changes in margin are often among the earl iest signs of changes in the fort unes of a company, for good or for ill. When sales, earnings, and margins are rising all together, it usually means the marke t for the company’ s products is growing even faste r than the company anticipat ed; the futur e seems bright. When margins begin to decline, however, it can indicat e the company has let spending outpace sales. When competi tion begins to affect the company, or even when a company fea rs future competi tion, it may spend more on promoti on, accele rate product developme nt, and offer incenti ves to deale rs and retail custome rs|all re ected in falli ng margins.

But high margins aren’ t necess arily a good thing, parti cularly in the long ter m. One way to post high margins is by neglecti ng investm ent in the company’s future. Any pro�table company can increas e its earni ngs and margin in the short run by curtail ing development of new products and improveme nts to existing products, by slashing market ing and promotiona l expenses, and by scali ng back the infr astructur e that supports further growth. Since there’ s a pipeline anywhere from six months to sever al years between current spending and visibl e effects in the market , sales aren’t affected right away. So, with sales constant or rising slowly and expenses down, earnings and margin soar and everybody is happy.

For a while, anyway. Eventually momentum runs out and it’s obvious the company can’t sustain its growth without new products, adequate promoti on, and all the other things that constitute investme nt in the future of the business. It’s at that point the company becomes vulnerable to competi tors who took a longer view of the market .

One of the most dif�cult and important decisions the management of a company makes is choosing the level of investme nt in the future of the business. Spend too little , and you’re a hero in the short term but your company doesn’t last long. Spend too much, and the company and its stock falls from favour because it can’t match the earnings of comparabl e companies. Unlike many choices in which there is rela tively litt le room for maneuve r, the level of rei nvestment can vary widely. After all, Autodesk could have spent $40 million more last year and still earned more on every sales dollar than IBM.

When a company is running margins too high to sustain, the situa tion can be disce rned by the following kind of symptoms . Product rele ase dates are stret ched out, and each product rele ase contains less substanti ve content.

Marketi ng and other promoti onal acti vities are cut back, abandoning products to sell themsel ves. Budgets for the development and promotion of new products are slashed, sacri �cing future sales and earnings from those products to current earnings .

Sound fami liar?

It’s how a company dies by making too much money.

Money in the bank

Let’s turn now to what happens to the money that remains after all the bills and taxes have been paid. A small amount is paid back to the shareholder s as dividends, but the overwhelmi ng perce ntage goes into the corporat e treas ury|the bank account|the money bin. When a company runs the kind of margins Autodesk does for all 27

dictat e departme ntal budgets for our company is confusing the score board with the game. W e’ve seen how manageme nt strive s to deliver numbers each quarter that fal l close to the expected resul ts. But management is r equir ed to protect the futur e of the company. When these two prioriti es con ict, it is time for managem ent to make those dif�cult choice s they freque ntly speak of, and do what is best for the company, not to behave as if their freedom of action were constr ained by numbers cranked out by somebody in an of�ce overlooking W all Street.

Again, it comes down to the need for manageme nt to act when necess ary, using the enormous resourc es at their command, summoning the courage to take the heat, if necessar y, for adverse short term consequences that serve the longer term intere st of the company.

The incredible shrinking budget T o illustr ate the differenc e between doing what’s best for a business and doing what’s best for the numbers, I’d like to tell a true story that happened not long ago at Autodesk. I’m singling out this case because it demonstr ates both how accounting can affect decisi on making as well as the differenc e between treati ng the numbers as a maste r versus simply as a re ect ion of the underlying realit y.

I attended a meeting in early 1989, where I heard a discussi on of how, over the coming year, it would be necessa ry for Autodesk to reduce its sales and marketi ng budget to lower and lower levels. W alking in from the outside, I found this more than a litt le puzzling. After all, weren’t we in the midst of a stil l-unbroken series of sales and earnings records? W asn’t this year expect ed to be the best ever? W eren’ t we �nally achieving substantial sales of AutoCAD to the large companies and government? T rue, but there was this little matter of accounting, you see. From time immemori al, most copies of AutoCAD have been sold by deale rs. T o simplif y the numbers , assume the reta il price of AutoCAD is $1000, the deale r pays $500 for it, and all sales by dealer s are at the full list price. So, for every copy of AutoCAD that ends up in a custome r’s hands, Autodesk gets $500 and the dealer gets $500. Autodesk reports the $500 as Sales, deducts expenses, pays taxes, and ends up with earnings, say $125, corre sponding to a margin of 25%.

But suppose, instead, we sell the copy of AutoCAD to a Fortune 500 account: Spaceley Sprockets, perhaps? In that case, the numbers look like this (agai n simpli �ed for clar ity). Autodesk ships the copy of AutoCAD direct ly to the custome r and invoices Spaceley Sprockets for the full list price, $1000. However, the sale was not made direct ly by Autodesk; the order was taken by one of our major account represe ntatives, the equival ent of dealer s for large accounts. When we get the check, we pay a commissi on to this repr esentati ve. Assume the commis sion is $500.

Regardl ess of who bought the copy of AutoCAD, the �nancial resul t, the fabled \bottom line," is the same.

There’s one fewer copy of AutoCAD on our shelf, and one more install ed on a customer ’s premi ses. Autodesk recei ves $500, and our deale r or represe ntative gets $500. But oh what a differ ence it makes in the accounti ng! In the �rst case, where Autodesk sold the copy of AutoCAD to the deale r, that was the whole transa ction; whatever happened to the copy of AutoCAD afte r the deale r paid for it has no effect on Autodesk’s books. Autodesk sells, dealer pays, end of story. But in the second case, when Autodesk sells to Spaceley Sprockets, that appears on

Autodesk’s ledger as a sale of AutoCAD for $1000. The instant the $1000 shows up, however, we immedi ately cut a check for the commis sion, $500, and mail it to the repr esentati ve, leaving the same $500 we’d get from the dealer . Same differ ence, right?

Not if you’re an accountant ! In the �rst case, Autodesk made a sale for $500 and ended up, afte r expenses and 29

taxes, with $125, and theref ore is operat ing with a 25% margin (125=500). In the Spaceley sale, however, the books show we sold the product for $1000, yet wound up only with the same $125. So now our margins are a mere 12.5% (125=1000). And if we only kept $125 out of the $1000 sale, why that must mean our expenses were 1000� 125 = 875 dollars! Of that $875, $375 repre sent the same expenses as in the dealer sale, and the extra $500 is the represe ntative’ s commi ssion which, under the rules of accounti ng, goes under \Cost of sales ."

Or, in other words, comes out of Autodesk’s marke ting and sales budget.

That’s why the market ing budget had to be cut. T o the very extent the major account pr ogram succee ded, it would bankrupt the department that was pr omoting it. If we were wildly successf ul in selling AutoCAD into the big companies , Autodesk would make more sales, earn more pro�ts, then be forc ed to cancel marke ting program after market ing program as the price of success! All because the rules of accounti ng would otherwise show falli ng margins or a rising perce ntage of revenue spent on \cost of sales."

The purpose of this discussion is not to complai n about the rules of accounting. Y ou have to keep score somehow, and while one can quibble about this or that detail, as long as the rules are applied the same from company to company and people don’t lose sight of what’s reall y going on, there’s nothing wrong with the way these different transa ctions are rec orded. After all, business is supposed to be about making money, and after all the adding and subtract ing, Autodesk made the same $125 from both sales.

Instead, what disturbed me so much about this incident was the way managem ent seemed to be taking their marchi ng orders from the accounting rules rathe r than the real world. Budgets were actuall y being prepar ed on the assumption that market ing and sales efforts would have to be curtail ed to offset the incr eased \cost of sales" from the major account sales antici pated over the year. Think about it: here we were planning for what was antic ipated to be and eventuall y became the best year in Autodesk’s history, and yet were forced to cut our marke ting and sales as a dir ect consequence of its very success. Carri ed to the absurd, if the major account program astounded us and began to dwarf dealer sales, we would have to lay off the entir e marketi ng and sales departm ent to meet the budget.

This bothered me.

It seemed to me that what was calle d for here was not a plan for the order ly dismant ling of market ing and sales departm ent, but rather some effective outreac h marketi ng of the company’ s own plans to the sharehol ders and analysts. Rather than sitting in our of�ces and assuming that changes in the numbers would be interpr eted in a certa in way, what was needed was to contact the analysts and major shareholder s and, if necessary, go visit them in person and explai n precise ly what was going on. In essence , we’d be saying something like this. \Look, for years you’ve been hoping we’d crack the Fortune 500 in a big way, and we think we’re going to pull it off this year. But because of the crazy laws in the US about pricing, we have to structure the transac tion like this, and so every time we make a new sale, it looks as if our marketi ng budget went up when in fact nothing of the sort occurre d. W e know you’re concerned about eroding margins, but we can’t afford to pass by the Fortune 500 because of an accounti ng rule, and neither can we let our success there kill off our existi ng market ing and sales efforts. Here are our foreca sts with and without the Fortune 500 program ; you’ll see how much it will real ly contribut e if it works. T o make things clearer during this period, every quarter we’ll break out the effects of this accounting rule in our �nancial report s so you can see we haven’t reall y let our cost of sales get out of control ."

There are two differ ent ways management can rea ct to a problem ; either passively: seeing their free dom of action constrai ned on all sides by history and expecta tions, or activel y: looking at how best to deploy the enormous assets of the company to do what must be done. This incident illust rates how much outlook can affec t outcome.

I don’t know what ultim ately happened in this case. I was so appalled by what I heard that I vowed to never 30

attend another management meet ing, and I never have.

Business Development A wise man will make more opportuniti es than he �nds. |Francis Bacon, \Of Cere monies and Respects," Essays, 1625.

As we’ve seen, if we use any of Autodesk’s cash hoard direct ly in the business, it increa ses the expenses we report, reduce s our margins, and makes the company look less pro�table in the short term . If we just sit on the money, after a while investor s quite reasonabl y become restive . \If you can’t think of anything to do with the money, why don’t you just give it back to us," they say, even though paying out pro�ts as dividends subjects them (in the United States) to a second round of taxation.

The only way to use the money without directl y increasi ng expenses is by investing it. These investm ents can consist of buying other companies outright, making minori ty investments in ventures, or purchasi ng products or technology which Autodesk can incorporat e into its product line. Autodesk has, over the last several years, made investme nts in all of these categor ies.

Once it became obvious that Autodesk’s growth expectati ons could be met only by �nding additi onal products that genera te revenue comparable to AutoCAD, using our strong cash position to acquire those products outside the company became a strong prior ity. This is as it should be; afte r all, Autodesk has no monopoly on good ideas for products nor on people able to turn ideas into real ity. However, we must look closel y at the kinds of products being sought and the criter ia being used in the search to decide whether the candidat es for investme nt we’ll identify have a chance of succeeding in the software marke t of the 1990s.

Unfortunate ly, unless the goals and priorit ies of Autodesk’s current Busine ss Development effort have been seriousl y miscomm unicated, it seems to me embar ked on a quixotic search for something which in all probabili ty does not exist : \The Next AutoCAD." Autodesk needs additional products that contri bute result s comparabl e to

AutoCAD, but to expect them to share the price, custome r pro�le, and distr ibution of AutoCAD excludes any product within the mainstr eam of curr ently successf ul software packages. W e are said to be seeking to increa se our sales by hundreds of mill ions of dollars a year by �nding products which \sell for $1000 or more per copy and can be sold through our AutoCAD dealer network." So, in other words, we’re betti ng the future growth of our company on our abili ty to consistent ly identif y products which sell for mor e than any other widel y-distri buted softw ar e and will be sold exclusi vely by a distributi on channel which has demonstra ted itself incapable of selling anything other than AutoCAD.

What’s wrong with this picture ?

When you adopt unreal istic sele ction crite ria, you �nd unattra ctive alter natives. The desiderat a that Autodesk is seeking in the products on which the company’s futur e will be bet would have exclude d every single successf ul product intr oduced since 1982 by Microsof t, Lotus, Ashton-T ate, W ord Perfe ct, and Borl and. What are the odds

Autodesk will �nd not one, but several products that these compani es have missed? Y ou can always �nd an investme nt that meets your crit eria, but if your crite ria are out of whack with realit y, you might as well blow your money at the track where at least you get to smell the horses. A litera l search for \The

Next AutoCAD" always ends up with dorky stuff like overpric ed high-end project management software. What a concept: jumping into the very top end of a marke t where the entry level is dominated by Microsof t Project, 31

then slugging it out with a company �ve times our size , selli ng a product at more than twice the price , through a distri bution channel a frac tion as large. Why we could blow them away just like Boeing Calc (I’ m not making this up) oblite rated Lotus 1-2-3! Y eah, sure. And I am Marie of Roumani a.

I’m all for business developme nt; just look at how many products and investments I’ve brought in the door. But when we seek \The Next AutoCAD," as we must, we have to use a litt le more imagi nation. When we �nd \The

Next AutoCAD" it will look just like the last AutoCAD did back in 1982|a non-obvious product in a marke t waiting to be crea ted, with a large body of potentia l users who haven’t ever reall y thought about how useful such a product might be. It’ s that kind of product, whether it sells for $50 or $5000, whether it’s sold in bookstores, by dealer s, or door-to-door , that promise s the kind of exponential growth we seek. Most companies never �nd a single product that grows the way AutoCAD has. If we hope to �nd a second, then a third, and then more, we’re going to have to look for products that play as large a r ^ ole in de�ning the PC softwar e industry in the 1990s as AutoCAD did in the eighti es. Those products won’t look like AutoCAD at all; they’ll seem, at �rst glance, just as unlikely to have a future as AutoCAD did when we star ted working on it. But seen through the right kind of eyes, in the context of where we’re leading the industry, they can be chosen with con�dence because they’r e going our way.

Winning A great part of courage is the courage of having done the thing before. |Ralph W aldo Emerson, The Conduct of Life, 1860.

The paradox of Autodesk’s situation is this. Despite having spent more than thirty pages describing deep-seat ed and seri ous problems with our company, I continue to believe that no company in our industry possesses the opportunity that Autodesk does today. Autodesk can, by seizi ng the moment , changing as required, and resuming an active r ^ ole in the industr y, build its success in the CAD industry into a much broader position in the softwar e market and, in the process, resume the rapid growth of the early years which some belie ve is impossibl e in a

\large, matur e company."

For this to happen, Autodesk must step back from day to day events and look at where the industr y has come, where it is today, and where it is going. In this paper I’ve prese nted my views; whether you agree entir ely, dispute this point or that, or consider my entire world-view wrongheaded, you’ll probably concur, aft er re ection, that it’s highly unlikely an industry that has changed so rapidl y in the �rst 45 years of its existence will convenient ly cease to evolve at the very moment Autodesk becomes set in its ways.

Some people may welcome change, but most of us hate it. W e pref er a quiet, normal life, doing the things we have become accustom ed to. But sometimes change is necessa ry. Almost 10 years ago, I starte d to think about what was wrong with Marinchi p, the company I star ted in 1977. Perhaps, I thought, it was time for a new company, a new way of doing things. What was wrong with Marinc hip was that it got stuck in 1978, but the times, and the game had changed|by 1982, the PC market was becoming something very differe nt. It was time to do somethi ng new. It was painful to change|painful to even think about raising money, working with lots more people, dealing with distribut ors, etc., but it had to be done. It was done, and Autodesk is the result.

Now it’s time to consider whether Autodesk has become stuck in the past; whether it’s time for Autodesk to change and how. The changes may be unpleasant to contempla te and dif�cult to car ry out, but they may be just as necessa ry and, if successf ully made, as rewardi ng. As I hope I’ve convinced you through brutal repet ition if not by artf ul rhetor ic, if and when Autodesk wishes to change course, it has the resour ces at hand to accompl ish 32

anything we wish. W ith the imagina tion and resolve to use those resourc es, how can the future be anything but bright? AutoCAD owns the market for the crea tion of geometr ic models and prepar ation of drawings from them. W e have just placed solid modeling in the hands of hundreds of thousands of people for the �rst time , and we’re poised to follow that up with even more powerful surface and solid capabi lities. W ith Generic CADD and AutoSketch, we cover the CAD market from the bottom to the top, on all popular computers . W e sell, with AutoShade, the most comprehensi ve tool for producing life like images from the models we build, a renderi ng engine crea ted by the acknowledged world leaders in the �eld. W e own a majorit y inter est in Xanadu, a hypertext system conceived by the person who invented the concept and coined the word for it, and developed by a group of people who have devoted years to designing a knowledge storage system for the ages that is as much of an improvem ent over anything in existence today as books were over oral tradit ion. And along the road to

Xanadu, they have develope d what may be the most compre hensive and innovative object oriented developme nt system ever built. W e own a majorit y inter est in a company that has developed the �rst totally automati c, computer mediat ed inform ation marke t. If ours is, indeed, the \inform ation age," then an infor mation exchange will be as fundamenta l a part of that age as a stock exchange in the age of capital ism. . . and Autodesk owns the only one in existenc e. W e have acquir ed exclusive market ing rights to the only molecul ar design software that spans the price -perfor mance spectrum from laptops to paral lel supercom puters; positioning us in another marke t at the very beginning of its rapid growth. W e marke t the very best paint package for the IBM PC, which also happens to do animation. W ith a few technica l tweaks and a major market repositi oning, it and its successors could own the entir e raster graphics segment on the most widely used computer s. W e sell the �rst totall y integra ted 3D modeling, rendering, and animat ion software for mass market machine s. If sold at a mass market price, it could begin to build this new mar ket just as

AutoCAD did years ago. W e have $140 milli on in the bank, a thousand of the best people in the world, presenc e in every major market around the globe, and a channel of distri bution dedicate d to selling our products.

These are resour ces as great, or greate r, than Microsof t has used to launch their last �ve successf ul products. What is lacking? How can a company with such assets have problems? What is needed is simply a clear statem ent of where to go, and a commitme nt to get there.

How to take over the whole graphics industry in a year or so

A good plan, execute d now, is better than a perfec t plan executed next week. |George S. Patton

Here is the kind of strategy I think a reinvigora ted, aggressive , Autodesk should be unleashi ng on the industry. I have plotted this strat egy based on what I know Autodesk can accompl ish, not constra ined by what Autodesk has convinced itself is \reali stic." My plan combines short- term, remedia l steps aimed at reduci ng risks create d by our slow progress in recent years, repositi oning of existing products to better �t today’s market , and developme nt of new products to close gaps which endanger our competi tive position. These recommenda tions are a start ing point, not a complet e prescr iption for turning Autodesk around; they are intended to highlight the extent that

Autodesk truly controls its destiny and to suggest other simila r moves to consolidate and expand our marke t position. 33

cheating. But isn’t this how a company with $140 mill ion in the bank should behave when its cash-poor dealer s

are facing extinction? +

DE2: Consider reducing the price of AutoCAD. Pressure from dealers is often cited to justify increas es

in the retai l price of AutoCAD. But it may well be that loweri ng AutoCAD’s price is the best way to help our

dealer s survive. Autodesk has, over the last severa l release s of AutoCAD, continued to raise the suggested retai l

price and has therefor e increa sed the price dealers pay for AutoCAD since this is a constant frac tion of the retai l

price. Evidence suggests, however, that the actual price custome rs pay when they buy AutoCAD from dealer s

has increa sed, if at all, much more slowly than Autodesk’s posted list price. This has resulted in a squeeze,

where the AutoCAD dealer makes less and less on each copy of AutoCAD he sells , while being forced to bear

ever-i ncreasi ng costs to maintain an inventory of the product on the shelf.

For years, many success ful AutoCAD dealer s have said that the bulk of their pro�ts come primari ly from sales of

computer s and peripher als associa ted with AutoCAD, not the software itself . If this is the case, a primary reason

our dealers are encounteri ng dif�culties now is that the margins on their hardware sales are falli ng, squeezing the

segment of their business which account ed for most of their earni ngs.

If we were to reduce the price of AutoCAD and that resulted in increas ed retai l volume, would that not bene�t the

dealer s? If the major ity of our dealer s derive more revenue from hardware and service s sold with AutoCAD than

from the software, increa sing the unit volume of AutoCAD would actual ly result in higher sales and earnings,

since increa sed hardware sales would more than compensat e for the lost revenue from a lower pric e for AutoCAD.

There’s no question that cutting the AutoCAD price would result in a short-te rm hit to Autodesk’s sales and

earnings. But what is the net prese nt value of prese rving the channel which has accounte d for essentia lly all our

domestic sales of AutoCAD since 1982?

This is a case where the \safe decision" is to do nothing, but where inacti on may accel erate the collapse of our

dealer s. There are alterna tives to a simple pric e cut; we could creat e a \2D-only AutoCAD" and price it at, say,

$1895. Or, we could introduce the 286 version of Rele ase 11 at a lower price, for exampl e, $2195 (this would

require a modi�cati on of recomm endation AC1 below|I trust you can see the obvious way to reconci le these

goals).

Low cost marketing initiat ives. In the earl y days of Autodesk, lacking any market ing budget whatsoever, we

found a way to gain in uence without spending anything more then the cost of goods in our products. Sacri�cing

such opportunitie s now in a quest for illusory short term sale s is folly, especi ally when marketi ng budgets continue

to be tight. +

MS1: Free product for \opinion leaders." A small number of individuals exert great in uence in our

industry. These columnist s, educators, editor s, consultants, and analysts form the opinions which echo throughout

the marke t. In the early days of building the market for AutoCAD, we sought to make each and every one of these

individuals famil iar with AutoCAD, even if it requir ed reta ining them as consultants, ying them to Sausalito,

and asking them for their view of the industry following, of course, a half- day indoctrinat ion in our product line.

But usually, a free \evalua tion" copy of AutoCAD was all it took to get their attenti on.

Now, I discover , Autodesk has become loath to provide free copies of our new products to in uential people in

the industry. I presume this is a misdir ected attempt to boost sales instea d of an urge to self -destruc tion, but the

result s are indisti nguishable. When the Education departme nt was crea ted at Autodesk, Mike Ford gave it this

charte r, \Extract as much money as you can, but never lose a sale." Seeking revenue in the short term ignores

the multipl ier effect of having a clas s taught using your product, having a book written about it, or having it 35

be the object around which a curric ulum is developed. These bene�ts follow only when those who in uence

opinion get an opportunit y to play with a product, and they’r e unlikely to buy every product that comes along to

see which is worth their time . Providing free products to opinion leader s is a way in which software compani es

can create market presence compara ble to the list price of their products, while incurring a cost equal only to the

raw mater ials.

Near-ter m upgrade of AutoCAD. A $4000 list price product shouldn’t look stingy. W e should take whatever

immedi ate steps are possible to make the purchaser of AutoCAD feel he is being tre ated as the elite customer he

is; that he is dealing with a vendor who values the relat ionship with him. +

AC1: Universal 80x86 release. Include all operating system platform versions in the Intel archite cture

relea se. In other words, when you buy an 80x86 AutoCAD Release 11 you get 386 DOS, 286 DOS, Xenix,

OS/2, and W indows executabl es all in the box. If any of those versions aren’t availabl e at the time we ship the

product, include a coupon for order ing the others (just like the coupon Micros oft includes for no-cost ordering

of 360K oppy or CD-ROM versions of their products). When you consider the costs of separate inventori es,

bills of materi als, exchange order processing, etc., the cost of this to Autodesk may be negative . +

AC2: Elimi nate AME surcharge. Include AME at the $3500 price point. W e want to create a huge new

market for solid modeling, and we have a unique opportunity to do so. Coming down the pike is ACIS-based

AME-2, a major functi onality upgrade. What better way to sell it than to get every Release 11 custome r acquaint ed

with what solid modeling can do in his applicati on area? This also elimina tes the expense of processing AME

A-codes. +

AC3: Promote solid modeling. It isn’t too late to beat the bass drum about what we’ve done for the

industry by including solid modeling in AutoCAD Relea se 11. Even if we continue to charge extra for AME

(especi ally, in fac t), we should give it the launch it deserved when it was introduc ed, even though severa l months

have passed. +

AC4: Expedite Windows AutoCAD. The existing W indows AutoCAD Product Plan Proposal should be

implem ented in its entiret y as the highest priorit y project associa ted with AutoCAD Rele ase 11. If diverti ng re-

sources from other platform s or relate d projec ts can help ship this product sooner or make it more compre hensively

integra ted with W indows, divert them. +

AC5: Expedite Windows-32 AutoCAD. Assign resources appropria te to ensure that a 32 bit version of

W indows AutoCAD will be availabl e for delive ry the day Microsof t ships the require d version of W indows to

customer s. If more than six months can be saved and substantia l performa nce improvem ents had by pursuing an

interi m 32 bit versi on (e.g., W atcom) , consider it seriously. +

AC6: Include CD-ROM(s) with AutoCAD. Autodesk has everything in its possession today to include

a compac t disc with every copy of AutoCAD we ship. Six hundred megabyte s. . . what could we �ll it with? T o

start with, all the stuff on the existi ng drawing librar y disc, which needs only to be run off in suf�cient quantity

and included in the package. How long can that take? As soon as we can arr ange it, we should make space on

the CD avail able to all our developers to include sample applic ations and demos of their products. W ithin 45 to

60 days, we should be able to include a machi ne-reada ble versi on of the AutoCAD manual, hot-li nk indexed and

connected to the HELP command in the product. If everyt hing won’t �t on one CD, then two or three . W e’ll

have to get rid of that overpr iced retri eval program on the current CD. There’s no need to replac e it; simply

providing a High Sierra form at CD and a direc tory map is enough to get the �les off on any platfor m I’m aware

of. 36

+

AC7: Upgrade AutoCAD documentation. Re-design and re-pr int the AutoCAD Ref erence manual and

T utorial to equal the production values of the corresponding manuals included with Micros oft W ord or Core l

Draw. This is entire ly a question of graphica l design, use of colour highlight s, etc. In the longer run, develop an

\AutoCAD Encyclopedi a" to suppleme nt the exist ing ref erence manual, organised along the lines of the Microsof t W ord or Excel refer ence manuals . +

AC8: Direct support line. I think it’s shamef ul to ask $4000 for a product and then refuse to talk to any

customer who calls with a problem . W e should provide, at the minimum , one year of free telephone consultat ion.

There’s nothing wrong with asking who his dealer is and providing feedback to the deale r, but we should take the call and ungrudgingly provide whatever assista nce we can. +

AC9: User newsletter. W e should immedi ately start production of a quarterl y AutoCAD user newslette r,

to be mail ed to all registe red users. The content of the newslett er would primar ily be meat and potatoes technica l and applicat ion infor mation about the product, questions and answers, and the like. For a prototype, look at the

Cobb Group newslette rs such as \The Expert" covering Excel. New product informat ion, listing of interest ing items availa ble on CompuServe , and the like could serve as �ller, but would not be the main purpose of the newslette r.

AutoCAD future development. Beyond the short-t erm actions to upgrade the quality of AutoCAD and its percept ion as a premium product, we must revisit our developme nt plans for Relea ses 12 and 13. Does a relea se de�ned by a shipment date rather than customer require ments, one motivat ed by a hope that it will create shortterm demand for the product and raise its \stre et price," keep faith with the customers who are responsible for our prosper ity? How long can we get away with rele ases with less and less substanc e in each? What is an appropria te manpower commi tment to developm ent and maintenanc e of our principal product? +

AD1: Developer product orientati on. Make the time and resour ces availabl e, even if it means slipping

other schedules, for every individual involved in the development of AutoCAD to become fami liar, in depth, with a modern W indows or Macintosh applicat ion such as Excel, W ord, or Corel DRA

W! This should be viewed as an educati on in the standar ds of today’s market and what users expect of products, not aimed at master ing the applicat ions themsel ves. +

AD2: Evaluate development and QA staf�ng. Investiga te the tradeoffs between manpower allocat ion,

content of each rele ase, and time to marke t, then propose staf�ng plans for various points on the curve. This investiga tion must include a revie w of developme nt methodology and tools which permit more developers to work together without con ict. +

AD3: Parallel Release 13 project s. T ake all of the contendi ng plans for Rele ase 13, set them up in paralle l,

and let them run for 6 to 9 months with the goal of producing, at the end of that time, a base suitable for all the require ments antici pated for AutoCAD over the next decade. These projects would, colle ctively, compete with the NC1 project (see below), to become the base for future development . At the end of the paralle l phase, if it isn’t alrea dy obvious, an in-depth review will be made to decide which alterna tive(s) to continue to pursue.

Own the raste r market. Multim edia’s going nowhere. Why? It’s too damned expensiv e. When you’re trying to pioneer a new market, you have to recr uit a small cadre of \ear ly adopters" who become the fanatic s who discover new applicati ons for the product, build upon it, and generate , through their effort s, the �rst success stori es for the product which are echoed by a well-desi gned promotional campaign. This is how we got AutoCAD going.

If we had introduc ed AutoCAD at $3000, I am convinced that very few if any of the people who ended up so 37

in uential in its early growth (ma ny of whom now work here|ask them), would have been able to afford or have been incli ned to take a chance on it.

The multim edia marke t closely parall els the early days of AutoCAD; both were consider ed outside the mainst ream of PC applic ations, both were limi ted at the start by crude and expensive hardware, and both lacked the collat eral support resour ces (books, traini ng, user groups) that allow a small initi al beachhead to expand to a much larger community of users. So what do we do? Raise the price on Animator. W izard. +

RM1: Re-price Animator at $149.95, add graphics modes, target paint programs. If we want to own

this market , and I cannot conceive of any reason we wouldn’t want to, here’s how to go about it. First, we have to repri ce and repositi on Animator. It’s a spiffy animation progra m, but it also happens to be the best paint program available for the PC as well. Its only limi tation is that the only graphics mode it supports is

320� 200 VGA/MCGA mode. What I’d do is remove that rest riction, and support all the 16 colour modes and

SVGA 256 colour modes for single-i mage painting only (the easie st way to accomplis h this is to license and use

MetaWI NDOW, as we used for Chaos). Then, we re-pr ice the product at $149.95 and re-l aunch it, aimi ng it direct ly at Z-Soft’ s various Paintbrush products and Colori x VGA Paint. \For the price of a paintbrush, we give you the whole movie studio. . . ." That kind of thing. The re-launc h and post-l aunch support will be expensive.

Spend the money. Otherwise kill the product and cut your losses. +

RM2: Re-price high-res animator at $275. As the reborn Animator takes off, we roll out the high-resolut ion

animat or, code named PJ, at $275. Call it \Animat or Professi onal" and harp on the way it effective ly uses 386 mode and VCR control , etc. Continue to target paint programs as well as animati on, and show how POCO and user-de �ned inks make this the �rst open-archi tecture paint program. +

RM3: Move animator, PJ to Windows. As quickly as possible, we should make both the original Animator

and PJ work under W indows. In the case of PJ we may have to wait for the 32 bit mode W indows, but in neithe r case should we wait any longer than necessar y. +

RM4: Re-price 3D Studio at $499.95. Don’t touch the product. Just move the price down to where the

early adopters can afford it, includi ng all those people who’ll buy it on impulse and �nd out only later that this is the product they’ve waited for all their life . Don’t discount the impact of \corporat e early adopters" |at $500, lots of companie s will buy one and have somebody evaluate it. At thousands of dollar s, it’ s a major purchase decision. Doubt me? T ry orderi ng a $3000 software package to \look it over" around here. After repric ing, re-l aunch much more broadly. Offer demo tapes at cost through 800 number. Maybe try a little cheap-o TV.

Move the product to W indows as soon as technical ly feasible . +

RM5: Launch an image-processing product. Acquire, license, or develop a product that embodie s the

image processi ng functi ons not provided by PJ. (Quite possibly, these faci lities could be integrat ed into PJ or made some kind of add-on to it.) This would comple te Autodesk’s product line in the raster graphics industry.

The product should be targeted at a $499.95 price point, and could use comprehensi ve manipulat ion of scanned images as a means of establishi ng its initial custome r base.

New CAD system . In parall el with the work underway on AutoCAD, we should immedia tely begin a project to produce its successor ; a thoroughly modern product that does everything AutoCAD does and provides a reasonabl e level of compatibi lity, but which is freed from the truly stupid baggage of the past. This project would target its initia l product rele ase for W indows, with subsequent platfor m versions thereaf ter based on market demand. This development projec t would be staffed comparabl e to the AutoCAD project and assigned similar priority. +

NC1: Develop AutoCAD successor. Immedi ately begin developme nt of the next-ge neration CAD system| 38

the replac ement for AutoCAD. The outline, speci�cat ions, scope, pricing, and timet able for such a project are given in the \Nightmare Scenario" on page 24. The project would be charte red to take as much or as litt le code from existing Autodesk products as its developers wished, and to use whatever development environm ent and methodology they believed best suited to the task.

The initial release of this product would require a 386 or better and the 32 bit version of W indows. Other platfor ms would follow. The product would be able to read and write AutoCAD .DWG and .DXF �les, but would not be requi red to mainta in absolute compati bility in other aspect s. For example, the command line could be entirel y absent, menus might be total ly differe nt, and AutoLisp may not be provided. This would different iate the product from AutoCAD, so when it was introduced at a lower price with broad distri bution it would not be percei ved, at �rst, as a replac ement for AutoCAD. The product would, however, serve as the base upon which such a replac ement would be assemble d in the future .

All existing Autodesk reselle rs would be authoris ed to sell the new product at the date of its introducti on and would be encouraged to sell it to prospect s they are curr ently losing due to AutoCAD’s price. The product would also be placed into general distri bution, using the channels which alrea dy carry Generic CADD, plus others we may develop in the meanwhil e. If the fear generat ed by the existenc e of this product (which will be done by somebody in the next 48 months anyway, I am sure) cannot be overcome, I suggest it may be easier to take if the product is named \Generi c CADD 7.0." +

NC2: Continue product line integrat ion. Buildi ng on the initi al release of the successor system, which

will alre ady integr ate illust ration, 2D and 3D wirefram e, surfa ces, and solid modeling in a modern applicat ion fram ework (providing multipl e document archit ecture, clipboar d, a full function macro recor der and editor, background genera tion, and inter- applicat ion hot links just as Excel 3.0 does), continue to roll in other components of the product line as pluggable pieces. T wo or three releas es down the road, it should be possible to paint, do image processing, crea te animations , and perhaps build worlds for cyberspac e or spatial models for Xanadu all from the user interfa ce (and, just as important , applica tion linkages) of the product.

A Bodyguard Of Fears

Whenever change is suggested, particul arly changes to the assumptions that have guided an organisati on and are embedded in the very way it goes about its business and in the style of the products it builds, it’s only human to resist , to dispute the need for change, or to charact erise the changes as too risky or impossible to achieve. These objecti ons often come neatly tagged with phrases embodying supposed disadvant ages of the proposed course . I’d like to address some of these reason-ki lling labels head on, before they’r e dropped into the debate over the issues

I’ve raised herein.

\Bett ing the company"

Any major change can be seen as gambli ng with the billi on-dollar market capit alisati on of the company. Y et most companies that atta in great value then lose it do so by failing to adapt when technologic al progress or the marke t demand they change. Part of the art of running a company is making a number of small bets, each with a limit ed downside and unbounded potenti al gain. This is how you bet on the future without betting the company; rare ly need a curre nt revenue stre am or key product be put squarel y at risk|ther e’s almost always a way to structur e a transi tion so the new is allowed to compete with the old, with the market render ing the ultima te verdict as to which is better . 39

keep up may cause developer s in that environment to lose sight of development s which could bene�t their work, or simply lack the time to step back and implement them.

Nobody is arguing for medioc rity. It’s a cheap shot to assume that the work of a larger group need be infer ior in quality. By subdividing a product along functiona l lines and parcel ing out work in a manner that takes advantage of individuals’ expertis e rather than forcing each person on the project to lear n the intimat e detail s of every corner of the product, it may be possible to increa se the net productivi ty of many individuals.

But regardl ess, in a marke t which expects products which are far more comprehe nsive than those of a few years ago, surrounde d by much more support mate rial, and closel y integrat ed with other applicati ons and the underlying software system, the old drag racing maxim applies: \there’ s no substitut e for cubic inches." A developme nt team with 3500 cubic inches of neurons will, unless things are utter ly screwed up, leave the lean, mean team with only 1500 in the dust and smoke, regar dless of how bright the small er team is, how many hours they work a day, and whatever the marginal ef�ciency and better communica tion they bene�t from by being so few.

An ultima te determi nant of how much softwar e goes in the box as well as the quality of that software is how many man-hour s were expended to crea te it. I believe this is a little -appreci ated but important factor in the success of Japanese products . A new product launched by a Japanese company typica lly embodies several times the engineer- years of a compar able product from a U.S. or European company. The re�neme nt and free dom from problems that customer s have come to expect is simply a re ection of all the work that went into initia l design,

�nding problems, and �xing them before a customer ever saw the product. Attempts to surpass the quantity and quality of a much larger team through pure clever ness and long hours seldom work outside the pages of �ction.

Learning to do things on a grander scale is part of growing up in an industry. Cert ainly nobody would suggest that Autodesk should try to run its business today with the staff that suf�ced in 1986.

What makes us think we can develop modern software that way?

\Throwing money at problems"

The programme rs’ fea r of the \human wave" has its parall el in the accounta nts’ spectr e of \throwing money at problems." Like most evocati ve phrases , this expresses both a legitim ate concern and an irrat ional penumbra of fear . Cert ainly we’re all aware of example s where spending more on a project only makes things worse. But that’s all the more reas on to treas ure those rare problems which can be solved with money, partic ularly if you’re a cash-r ich company with the money it takes. T reasure them, but don’t endure them.

Increa sing the budget of a softwar e developm ent project in an attem pt to expedit e its completi on rar ely works.

A larger group can do mor e work in a given amount of time, but additional manpower does litt le to compre ss the length of the developme nt cycle. But if the problems one faces are insuf�cient staff, inadequa te tools, poor production values, and a lack of promotiona l presenc e in the market , these can be solved by judicious spending.

Enduring problems which risk the company in an atte mpt to conserve cash doesn’t make sense when your company is valued between 20 and 30 time s present earni ngs. Management ’s job is to identify the places where spending can bene�t the company and apply the resour ces at hand to the company’s needs, not to consider the bank balance more valuable than the company’s future . 41

Conclusion W riti ng this letter has not been either easy or pleasant . Resear ching these issues has forced me to question many of the comfor table assumpti ons I’ve lived with for many years, some dating before the forma tion of Autodesk.

I’m aware that many may read these words as an atta ck on the company, or on the manager s to whom we have entrust ed it. That is not my intent. When I was personall y involved in running the company, I was just as blind to trends outside the company, just as loath to act, and just as happy to retr eat into the detail s of daily cris es or the minuti � of product design to escape the larger issues facing the company. This is only human, and only natural since we are human �rst and manager s second.

Only rar ely does one both have the time and the opportunit y to step back far enough from the detail s to see the larger picture. When that pictur e appears hostile to the continued existence of the way you’ve become accustom ed to doing business, it’s a shock. It takes a while to sink in, and even after it does it’s hard to resist the temptat ion to pick at littl e piece s of the arguments I’ve present ed here and justify remai ning on the current course, believing that it rema ins the prudent, low-ri sk path. Being prone to such argumentat ion myself , I expect that many people will greet what I say here in much the same way. I urge you to weigh their words against the fundamenta l questions I’ve put on the agenda.

They will dispute this or that asser tion I make in this paper. I am sure I could question just as many facts and premis es in a document present ing Autodesk’s curr ent strategy, were there a strategy to document, a document expressi ng it, or a willingness by manageme nt to share their vision of the company’s future with the individua ls who ultima tely must turn it into realit y.

They will clai m their actions are moving the company in the same directi ons I urge, but in a \prudent, low-risk, evolutionar y manner ." They will paint the course I recomm end as fraught with immediat e peril.

After you have hear d their response, ask yourself the following questions.

Is Autodesk on the right course?

Is AutoCAD as excellent a product as it could be, given the human and �nancial resour ces of Autodesk?

Is AutoCAD recei ving the marketi ng and promotional support that be�ts the principal product of a top-�ve software company?

Is Autodesk investi ng adequat e resources , human and �nancial, to mainta in AutoCAD’s lead in value for the dollar?

Is Autodesk acting like a leader of an industry, seeking to creat e new markets and broaden the use of its products?

Are Autodesk’s pricing, channels of distributi on, and focus on market segments consiste nt with the emerging trends in the software market place?

Is Autodesk today what I had hoped to cre ate in 1982|a company that can turn a great piece of software into a great success in the market place?

Are Autodesk’s plans for new business development likely to succeed?

Is Autodesk acting in keeping with the opportuniti es before it, as a highly pro�table multi national company with a strong position in a revolut ionary industry, two hundred mill ion dollars a year in turnover, and more than one hundred forty milli on dollar s in the bank? 42

W ere Autodesk to be faced with a well-funde d, accura tely targeted assault on the heart of its market, could the company reac t quickly enough to fend it off?

Epilogue: The Final Days W e are all at a wonderful ball where the champagne sparkles in every glass and soft laughte r fall s upon the summer air. W e know, by the rules, that at some moment the Black Horsemen will come shatte ring through the great terr ace doors, wreaking vengeance and scatter ing the survivor s. Those who leave early are saved, but the ball is so splendid no one wants to leave while there is still time , so that everyone keeps asking, \What time is it? What time is it?" but none of the clocks have hands. |Adam Smith, \Supermoney"

One thing is beyond doubt: we are living through the �nal days of the original Autodesk. Whether the problems we’re current ly experienc ing herald the waning days of Autodesk’s leaders hip of the industry, or are merel y the birthing pains of a new Autodesk, ready to accomplish as much in the 1990s as the old Autodesk did in the prior decade, will be determi ned in the next weeks and months. T o manageme nt I say this. The resour ces are at hand. The Autodesk team can and will accom plish whatever tasks you ask of them. The �nancial strengt h amasse d by years of success allows overcom ing any short- term barri er we may encounte r. All that is needed is that you act. Act now. Act while the opportunity remains. Act while we still lead the market and the industr y. Act while the customer s and the marke t wait, in silence , for your response. Act while you still can.

If this message is understood and accepte d, then the next few weeks should bring the �rst signs of change. In a few months, the �rst evidence of the new Autodesk will begin to appear in the market place. Things will star t to get bette r. It will be obvious to everybody that Autodesk is again on the move, that the spirit , the con�dence, and the energy that vaulte d Autodesk into the front ranks of software companies in 1983 and 1984 and 1985 is now, in the early years of this new decade, carrying Autodesk furt her, toward leader ship among the next generat ion of software companie s.

If managem ent does not act, this too will become obvious. It will be re ect ed in falli ng sales, declining pro�ts, eroding marke t share , and eclipse of the company as an industry leade r|loss of the ineffable sense that here is where the futur e is being built. If this happens, we will know what opportunit ies were squandere d at the very moment Autodesk held the future in its hands, and we shall never forget.

Summary Of Recommend ations

The following speci�c recomm endations for acti on are made in this paper. They are summar ised below for your convenience , cross- indexed to the page on which they are described.

Code Description Page

AC1 Universal 80x86 release . 36

AC2 Eliminat e AME surcharge. 36

AC3 Promote solid modeling. 36

AC4 Expedite W indows AutoCAD. 36 43

AC5 Expedite W indows-32 AutoCAD. 36

AC6 Include CD-ROM(s) with AutoCAD. 36

AC7 Upgrade AutoCAD documentati on. 37

AC8 Direct support line. 37

AC9 User newslett er. 37

AD1 Developer product orientati on. 37

AD2 Evaluate development and QA staf�ng. 37

AD3 Paralle l Releas e 13 project s. 37

DE1 Provide deale r inventory on consignment . 34

DE2 Consider reduci ng the pric e of AutoCAD. 35

MS1 Free product for \opinion leader s." 35

NC1 Develop AutoCAD succes sor. 38

NC2 Continue product line integr ation. 39

PM1 Appoint a strong product manager for every product. 34

PM2 Implem ent product-l evel pro�t and loss accounti ng. 34

PM3 Integr ate development and promoti on budgeting. 34

RM1 Re-pr ice Animator at $149.95, add graphics modes, target paint program s. 38

RM2 Re-pr ice high-re s animator at $275. 38

RM3 Move animat or, PJ to W indows. 38

RM4 Re-pr ice 3D Studio at $499.95. 38

RM5 Launch an image- processing product. 38 44