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A really first-rate graphics subsystem for CAD can cost as much as the computer that drives it.  Fortunately, computers are cheap these days; first-rate graphics adapters have kept pace with the drop in computer prices.  Top-of-market graphics adapters are tuned for the most demanding graphics chores, such as fully-rendered 3D.  They use widely recognized standards such as SGI’s OpenGL.  They offer speedy drawing and modeling capabilities increasingly important to sophisticated CAD users. Such enormously powerful, no-compromise graphics display subsystems are available from several manufacturers in US$1,000�US$3,500 range today; more are coming in 1996.


The hardware uses commodity-type hardware interfaces — commonly, the PCI bus used both in off-the-shelf Pentium (and soon, PentiumPro) systems, high-end workstations and even (potentially) the latest Apple Macintoshs.  


Germany’s ELSA GmbH and Houston-based Omnicomp offer excellent examples of the breed.  Both implement 3Dlabs’ GLINT 300SX 64bit graphics processor with a fast RAMDAC (the digital-to-analog converter, without which there is no picture).  Both are OpenGL compliant. 


There are differences:  ELSA builds 2D acceleration into its Gloria board using additional S3 silicon. Omnicomp’s 3Demon appears to manage this differently;  though the older Omnicomp standard, requiring a separate SVGA card to manage 2D display seems to have gone away, the specs do indicate a VGA pass-through is still onboard, however.  ELSA’s Gloria uses a 250MHz RAMDAC; Omnicomp’s 3Demon uses a 128MHz RAMDAC.  


ELSA manages the issue of drivers differently than does Omnicomp:  The company sends along its own drivers for Windows NT and Windows 95 and OpenGL as well as OS/2 Warp.  WinNT drivers include versions for use with DEC Alpha based workstations, as well as Intel based systems.  Display List drivers tailored to AutoCAD and MicroStation CAD products come in the box.  For dual-screen users, ELSA has a special feature:  Pop in a second adapter, load the correct dual-screen driver and your system is set.


The ELSA Gloria lists for US$3,000 with 4mb of 4mb of VRAM and 8mb of local-processor DRAM; this delivers 16-bit color (64K colors on the screen) at 1600x1280 pixel resolution.  For an additional US$500, the company delivers the board with 8mb of VRAM — this makes the board truecolor at the same resolution.  If the system is being used for modeling and animation applications (e. g., walk-throughs under any of more common 3D modeling programs with CAD interfaces), US$300 adds a motion playback accelerator; the company features a plug-and-play type installation for this MPEG-1 compliant board.  


[Less demanding, or budget-conscious shops might also want to look at ELSA’s 2D-optimized Winner 2000 series.  Based on the same S3 silicon, with a fast 220MHz RAMDAC, this board omits the special 3D processor.  Winnner 2000 boards illustrate the rapidly declining price of high-end 2D boards, ranging from a list price of US$500 for a 2mb board, to US$1,700 for a board with 8mb of VRAM and a still-speedier 250MHz RAMDAC.]


Omnicomp’s strategy is similar to ELSA’s, but Omnicomp has an OEM agreement with Intergraph.  The company bundles Intergraph’s MicroStation OpenGL Engine (MOGLE) along with its WinNT/95 2D and 3D drivers.  MicroStation users running WinNT get significantly improved graphics performance, according to Omnicomp.


[This Intergraph deal may have additional facets:  Intergraph also offers an OpenGL engine for AutoCAD running on the WinNT platform.  This driver, announced last July at a suggested price of CDN$430, should deliver improved 2D and 3D graphics performance in AutoCAD.  Though OpenGL-compliant graphics hardware is not required, obviously the software/hardware combination will deliver a real punch, especially if the whole thing is driven by one of the fast new Pentium or PentiumPro systems, a DEC Alpha system or the equivalent.  The bottleneck in design is front-of-screen performance; how long do you have to wait for a change to show up in a developing drawing?  This kind of dramatic improvement across the system spectrum should be visible, in both drawing and modeling.]


Omnicomp boards come in at somewhat lower prices:  The 3Demon SX88 is the flagship model; it lists for US$3,000 with street prices down about US$500.  Other models in the series include the SX44 (with a 4mb local buffer) and SX48 (sporting an 8mb local buffer).


Fujitsu is the newest player in this field.  The company’s recently announced Sapphire 2SX 3D graphics accelerator offers features comparable to those of ELSA and Omnicomp products for DEC Alpha and Intel users.  The Sapphire 3D Designer, introduced at Fall COMDEX, list for a market-busting US$995.


Like the ELSA and Omnicomp GLINT-based designs, the Fujitsu Sapphire 2SX couples VRAM frame buffering with a DRAM local buffer.  According to Fujitsu’s spec. sheets, the 2SX memory is set at 4mb each, frame and local buffers; this limits color depth to 64k at 1024x768 or 1280x1024, in double-buffered mode.  This is a modest limitation; on the other hand, Fujitsu is actively aiming to support a wider range of hardware platforms — including PowerPC and PowerMac systems.


The company also plans wider support through a range of aggressively priced boards.  The Sapphire 3D Designer, with a sub-$1,000 price tag, is a dramatic example.  Like the “big ones,” this board uses the 3Dlabs GLINT OpenGL-optimized processor.  The principle compromise appears to be in the frame-buffer, limited to 2mb VRAM; the local buffer matches that of the 2SX.  


In short, Fujitsu is offering boards with a few compromises that should have only limited performance implications when running with the latest generation of high-speed processors in RAM-rich boxes.  The company has announced plans to expand the line to include commodity-priced 3D accelerator boards based on different silicon, aimed at end-users not needing the special OpenGL capabilities of the upper-end products.  This is interesting for a couple reasons:  It demonstrates commitment, based on some pretty savvy business forecasting.  Moreover, these less costly boards may still be enough for quotidian users in a mixed shop.


Tried-and-true Evans & Sutherland has its own approach to the 3D CAD display acceleration problem.  E&S is in the process of going from a direct supplier to an OEM supplier.  The company’s Freedom series of very-high-end graphics boards are offered as options by such workstation makers, such as Digital Equipment (DEC), Hewlett-Packard, IBM and Sun.  


The new models, aimed at the DEC Alphastation line, sits on a PCI bus.  In principle, this design should be adaptable to other PCI bus systems through simple hardware modifications.  The company supports SGI OpenGL, and ranks SGI’s own graphics acceleration products as its principle competition.


AccelGraphics targets its AG300 3D graphics acceleratorss at the PC-CAD market.  Under WinNT/95, the AG300 is tuned for such products as Pro/Engineer and AutoCAD.  The target population, according to VP/Marketing Greg Milliken, is the shop looking for a fully-found design workstation at a point that doesn’t break the budget.  Milliken defines this as 64mb RAM/1gb local storage system, coming in under US$8,000.  As an example, the company cites a top-of-the-line HP Vectra XU coupled with the AG300, running WinNT.  


The significance of all these products is the price-performance point achieved.  This combination offers high-end features — fast drawing and modeling support under OpenGL and so on — with limited compromise at a price that makes large-shop buy-ins something that even the CFO can live with.  Predictions from industry pundits such as Jon Peddie suggest that we are looking at the beginning of a general, fairly rapid industry move to sophisticated 3D graphics display systems over the next couple years.  Expect competitive pricing and additional features, in short.
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Numera Software achieved a first in November.  The company’s Visual CADD software has been certified compliant with Microsoft Windows 95.  Compliance certification means this one product works with both Win95 and Microsoft’s upper-end workstation OS, Windows NT, and full interactivity with other Windows software — not least, Microsoft Office products Word version 7 and Excel version 6.


The benefits are substantial:  Running in a 32bit environment delivers a noticeable performance boost.  An high-end (lots of memory, lots of local disk) 486 begins to perform like a nimble Pentium in many cases.  Multitasking never really worked well under Win3.1; under Win95 it works a lot better.  Long file names are nice, too; finally one can forget about having to dream up useful abbreviations to make meaningful 8-character file names.  Office compatibility makes for easier documentation using standard tools like Word for Windows 95.  There are downsides to Windows 95:  “Blue screen” errors happen more often than they should.  Error trapping is not as robust as one would like.  Both these problems remind one very quickly of the merits of frequent saves to disk.  These problems are more than compensated for by better performance in just about every dimension of small-computer use, greater GUI usability, and generally better connectivity.  


Numera made significant improvements to Visual CADD itself to go along with the basic advantages of the new operating environment.


One real plus:  Visual CADD 2.0 loads drawings, redraws screens and in general carries out standard CAD operations about three times as fast as the company’s previous 16bit version.  Numera also seems to have taken a page from Microsoft’s book:  Visual CADD tracks a user’s work and adjusts nested commands, tools, dialogues and right-mouse-click quickie menus accordingly.


Networking is a highly touted Win95 feature.  Microsoft improved on Windows for Workgroups connectivity in several ways, so that smaller shops may actually find that there is no need for more complex networking solutions.  Visual CADD takes advantage of both standard Windows printing capabilities for local and networked devices.  Files can be sent via mail, as well.


Add Boolean operations that work on entities.  Add multiple viewports to look at a drawing from several perspectives on one screen.  Add a dynamic reference system that supports AutoCAD xrefs and paperspace, along with better control of final output, including multiple views on a single plot.  In short, Numera Visual CADD is a feature-rich program.


Along with all the features, Visual CADD sports a modest price-tag:  Visual CADD 2.0 for Windows 95 carries a suggested retail price of US$595.  Coupled with a commodity-priced computer (a solid top-flight Pentium with a professional-level display system and lots of memory, in the US$4,000-US$5,000), running a commodity operation system like Win95, Visual CADD means that the office draftsman no longer needs the most expensive system in the shop to do his work.  
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