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Ca.ch.ing
How do you move volumes of data from your 
SCSI device fast and efficiently? With the Fast Disk EISA 
SCSI Caching Host Adapter from American Megatrends. 

THE SUPERIOR PERFORMANCE SOLUTION 
The Fast Disk SCSI controller supplies the industry's 
highest transfer rates and uses a 386SX CPU to manage 
up to 16MB of cache. 

• 0 0 0 superlative disk performance - the best seen by PC 
Labs thus far - thanks to AMI's Fast Disk Controller, a 
32-bit SCSI EISA card with a 386SXI16 microprocessor 
and 16MB cache."PC Magazine- June 16, 1992 

UNBEATABLE COMPATIBILITY 
The Fast Disk SCSI Host Adapter is compatible with the 
popular Adaptec 154X and BusLogic drivers, and sup­
ports a wide assortment of SCSI devices, including hard 
drive, tape, CD -ROM and WORM. 

FROM THE LEADING EISA DEVELOPERS 
As the leading developer of EISA motherboards and EISA 
BIOS, American Megatrends has the knowledge and 
resources to support your EISA applications.With over 
150 combined years of EISNSCSI design experience and 
the only company with both board and BIOS design 
knowledge, you are ensured compatible designs that work. 

For full information on America's premium EISA 
peripheral cards, call American Megatrends today and 
see why more people move more data with AMI. 

AMERICAN MEGATRENDS, INC. ...::;;;;;;. 

6145-F NORTHBELT PARKWAY --• -
-- a&.NORCROSS, GA 30071 ---­(404)263-8181, FAX (404)263-9381 

(800)828·9264, (800) U·BUY·AMI AmericanIN SINGAPORE (65) 294·6714 
IN THE U.K. (0293) 536-365 Megatrends_..---,..­
Di.stributed by MERIS E l .. (800) MERJSEL 
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BORLAND �
The Leader in Object-Oriented Programming 
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"Our supervising engineers are 
demanding, hard to please and pressed 
for time," explains Mark Richardson, 
PC coordinator for the Medium Engine 
Division of Caterpillar, Inc. 

Keeping their design projects 
running smoothly meant finding a 
drawing program that offered 
unlimited functionality while also 
being easy to use. 

That's why Mark chose Micrografx 
Designer': 

Designer's advanced power and 
accuracy allow quick, precise drawing 
of fu el injectors, turbo chargers 
and transmissions, without taking on 
a cumbersome CAD program. 

Yet, Designer still offers CAD-like 
attributes such as dimensioning, ruler 
settings to 1/lOOth of an inch, 64 
layers to work on and object snap for 
perfect alignment. 

Like the engineers at the Medium 
Engine Division, you'll appreciate 
Designer for its wealth of other capa­
bilities. U.S. and metric ruler 
options. Scalability. A fully customiz­
able tool bar. OLE and ATM support 
combined with over 175 bundled fonts 
from Adobe, DTC and lTC. As well 
as support for color bitmap images. 

It' s why Micrografx Designer 
won PC Magazine's Editors' Choice 
Award three times in a row and is 
the only illustration program to ever 
win PC Magazine's Technical 
Excellence Award. 

Using it can be quite a moving 
experience. 

M CROGRAFX® 
Mlcrogr.J fx, Inc 1303 Ar.apaho. Richard son, TX 75081 (2 141 234- 1769 Mlcrogrifx has offices In Toronto. Paris, London, Munich. M il an, Sydney, Copenhagen and Tokyo Copyright Cl 1992 , Mlcrografx. Inc 
All right s reurved Mlcrogra h: Is a regis tered trademark and Micrograh: Designer rs a trademark of Micrograh:, Inc All oth er products are trademarks or registered trademarks of their respecrrve owners. 
Working model does not show OLE ATM and TrueType capabili ties. Micrograh: Designer has not been endorsed by the Medium Engine Division of Caterpill ar . Inc 

Circle 1 03 on Inquiry Card. 
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Using 
Windows NT 
Abehind-the-wheel report on what it's like to use Windows NT 

JON UDELL 

I fall goes according to Microsoft 's plan. Windows will soon be a family of products: 
Windows 3.1, Windows for Workgroups, Windows NT, and LAN Manager NT The 
evolutionary Windows for Workgroups, a long-rumored peer-networking version 
of Windows 3.1, will debut in the spring of 1993 . The revolutionary Windows NT 

(and its server edition , LAN Manager NT ) is due even sooner- by the end of this year. 
In " Windows NT Up Close" (October BYTE), I wrote at length ahout the key tech ­
nologies- such as symmetric multiprocessing and layered device drivers- that lurk 
underneath NT's hood. Here I' ll tell you what it feels like to use Windows NT. 

A machine that's running NT looks for all the world like a machine running Windows 
3.1. Windows applications such as Excel and CorelDraw launch and multitask under the 
control of File Manager and Program Manager. Multiple DOS applications like dBase 
IV can run as well, in windowed or full-screen sessions. 

Although Microsoft has overhauled the plumbing completely. NT's familiar face 
proclaims continuity with the DOS/ Windows installed base. How can you tell the dif­
ference between Windows NT and Windows 3.1? One giveaway is Program Manager' s 
File menu. The Exit Windows option in Windows 3.x becomes a Logoff option in 
Windows NT If you select it. NT shuts down and asks you to use Ctri -Alt-Del to log 
on again. 

The log-on procedure (also required after a cold hoot) will he familiar to users of Unix. 
VMS. OS/2 Extended Edition, and man y other operating systems. If your only e xperi ­
ence has been with DOS and Windows, however, you may suffer momentary culture 
shock. Even when you're running a stand-alone NT system and you're the only user of 
that system. you've got to "authenticate" yourself to use it. 

Note that while you can log in as administrator of your own system (the equivalent 
of superuser in Unix). it's probably wiser not to. One of the benefits of NT's security 
system is that it can protect you from yourself. Wielding administrative power can he 
dangerous, since you ' re free to damage valuable programs or data. The DOS/ Win ­
dows user, automatically and always a superuser, all too frequently does just that. In NT, 
just as in single -user Unix, it's better to run with a powerful set of user privileges most 
of the time and to assume administrative status only when absolutel y necessary. 

If your password checks out, you'll land in a version of Program Manager that's 
nearly indistinguishable from its Windows 3.x counterpart. NT boots directly into the 
GUI environment- you don ' t land in DOS (or rather. the NT command console) and 
then run Windows as an option . Since porting Program Manager to NT was straight ­

forward , it ' s reasonable to expect that your 
favorite replacement she ll (e .g ., Nort on 
Des kto p fo r Windows , WinToo ls, and 
NewWave) will be ava ilable as we lL 

Subtle Changes 
When you launch a program from Pro ­
gram Manager, you may noti ce a subtle 
behavioral change. Windows 3.x turns the 
cursor into an ''I'm busy" hourg lass while 
you wait for an application that you 've 
launched to load into memory. NT, how­
ever. returns control to you immediately. 
While the application loads. the cursor be­
comes an arrow/ hourg lass hybrid called 
the startglass. which means "NT's loading 
something, but you can keep working ." 
You can start three or four programs with 
a rapid-fire sequence of double-clicks and 
then switch to an already-active application 
while you wait for the programs to load 
in the background. 

As with OS/2. applications have to he 
specially written to exploit NT's multi ­
threading. If the Windows version of your 
favorite application can't print or recalcu ­
late in the background, a naive port of that 
application toN T won't be able to. either. 
Over time. if NT gains sufficient market 
share. developers will offer a family of 
Windows products. High-end versions will 
target NT and exploit its advanced multi ­
threading and graphics features. Low-e nd 
versions will make do with what Windows 
3.x provides, optionally using an NT-Iike 
32-bit flat -memory model hy way of a 
Windows 3.x add-on called Win32s. 

While applications that exploit multi ­
threading will be optimally responsive, 
a single -threaded NT application does 
behave more intelligentl y than its OS/2 
Presentation Manager equivalent. OS/2, 
although multithreaded, inherits the Win ­
dows input modeL All applications share a 
common message queue. If any program 
fails to pull messages out of the 4ueue, the 
whole PM interface hangs. But NT g ives 
each application its own message 4ueue, so 
if one program doesn ' t fetch its messages. 
the others don't suffer. 

This rather arcane technical distinction 
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The only Windows™statistics 
package you'll ever need. SYSfATfifor WINDOWS 

Rated "the best general-purpose 
statistics program" for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win›
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win›
dows advanced memory manage›
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 

with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application . Just point and click. 
SYSTAT’s QuickStatTM buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
Afull range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With a 
few clicks you can tum most sta›
tistics into graphs and perform: 
� � multi way crosstabs with log �

linear modeling �
� � nonparametric statistics 
� � principal components and 

SYSTAT offers the most 
advanced multivariate general lin›
ear model available for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien›
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
� � histograms 
� � single, multiple, stacked, and 

range bar graphs 
� � single and grouped box plots 
� � stem-and-leaf diagrams 
� � pie charts 
� � scatterplot matrices 
� � 3-D data and function plots 
� � contour plots 
� � control charts 
� � maps with geographic projections 
� � Chernoff faces 
� � complete color spectrum factor analysis 

� cluster analysis 
� time series 
� nonlinear estimation 
� correlation matrices 
� means, effect, and dummy 

models 
� post hoc tests 

� log and power scales 
� confidence intervals and ellipses 
� linear, quadratic, step, spline, 

polynomial, LOWESS. expo›
nential, and log smoothing 

A compatible family of products 
Whichever you choose-SYSTAT 
for Windows, SYSTAT for DOS or 
both-you’ll enjoy the most power›
ful statistics and scientific graphics 
software available for the PC. 

For more information, special 
offers for current users, and demo 
disks, call: 

708-864-5670 
For Windows circle 1 28, 
For IBM/DOS circle 129 . 

C 1992 SYSTAT'S, Inc. Sflllwat• Di11ul••rin111 • .,tttd5. May, 1991 Sotrwafl OIQ ISt i1 a fiQ1st1r1d lrldamark of NSTL . Inc 













TWO-YEAR WARRANTY 

16''' FINE DOT PITCH CRT 

VERY HIGH RESOLUTION 

COLOR CALIBRATION SYSTEM 
I 

LOW EMISSION DESIGN 

h e new Diamond Scan 16lets you take full advantage of all Windows™ applications 
for increased productivity. The 16" CRT provides over 39% more display area than 14" 
monitors and 19% more than 15" FS monitors, without taking up additional desktop space. 
The larger screen size lets you work a variety of on-screen applications at the same time. 

The fine 0.28 mm dot pitch, Dynamic Focus and high video bandwidth provide greater 
overall clarity of details. And with its wide auto-scan range, the Diamond Scan 16 keeps 
pace with all of the new high-refresh EVGA through 1280 x 1024 non-interlaced graphics 
standards. In addition, the Diamond Match Color Calibration System furrher enhances use 
in color-critical desktop publishing applications. 

So if you demand the best, demand the Diamond Scan 16. For more information, call 
Mitsubishi Electronics at 1-800-843-2515 or in Canada 1-800-387-9630. 

J.. MITSUBISHI 
INFORMATION SYSTEMS DIVISION 

Mitsubishi Electronics America, Inc., Information Systems Division, 5665 Plaza Drive, Cypress, CA 90630. 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario LJR 0)2. 

© 1992 Mi tsuhisht Electronics America, Inc. All tradem"rks or registered trademarks are the property of their respective holders. 
Actu"l unrerouched screen tm"ge produced from Mndern Med ium Inc. (RenderSrar 2). Circle197 on Inquiry Card . 



WINDOWS SPEAKS �

the bottom are the low-level services, which 
give you minute control of devices but also 
make you do a lot of the grunt work your­
self. Low-level services talk directly to the 
M MSYSTEM module, so you retain the 
benefits of device independence and en­
forced standards. But you pay for that de­
gree of control : Using this level, for ex­
ample, you have to shove l data into the 
sound card on schedule to get a digital au­
dio file to play. If you're planning on writ­
ing an application that needs access to the 
data streams that run to and from your de­
vices, the low-level services are your only 
choice. These calls aren't as useful as the 
calls at the higher levels because they make 
you worry over every little detail, but when 
you need them, you need them. 

The next level up is less trying. Dubbed 
the command-messaf?e inteJface, this in­
termediate level uses the MCI drivers to in­
directly control multimedia devices . A 
standard set of commands, most of them 
associated in action to the buttons on the 
media player, are applied to all MCl-com­
patible devices. One notable difference is 
that. unlike the media player, th e com­
mand-message interface can record. 

The sequence required to drive an MCI 

device through the command-message in­
terface varies depending on the type of 
device, but not by much. Some devices, 
such as the digital audio and MIDI sup­
port , have files associated with them that 
must be opened before any command can 
be issued. These are called compound de ­
l'ices, and they contrast with simple de ­
l'ices (e.g ., CD audio and videodisc play­
ers) that aren't associated with files . 

Opening a compound device is only a 
little more complicated than opening a sim­
ple one: First, you fill in a data structure (of 
type MCI _OPEN _PARMS ). You must 
specify the filename, called the del'ice ele­
ment, used to hold the data to be played 
or recorded. You can also set the device 
type from a list of predefined constants, 
but this might be somewhat limiting . For 
example, what if you have installed a new 
compound device not associated with one 
of the Microsoft-supplied constants? One 
way to avoid thi s is to specify the data file­
name and leave the device-type element 
of the structure set to NULL. As long as 
the name includes a three-character ex­
tension that's uniquely associated with a 
device through SYSTEM.IN I entries (the 
Extensions set up the standard devices for 

you this way), the MCI will figure the de­
vice type automatically. You can avoid 
using constants for simple devices by spec­
ifying the filename of the driver instead. 

Another element of MCI _OPEN 
PARMS holds the handle to the window 
that's set up to receive the MCI messages. 
On request, the MCI will notify you when 
a command is completed, posting a mes­
sage (of type MM_MCINOTIFY) to the 
window procedure associated with the spec­
ified handle. It can also notify you if an er­
ror occurs or if a command that you were 
expecting a message on was interrupted. 

Once you've filled in the MCI_OPEN_ 
PARMS structure, you pass a pointer to 
it. along with a constant that describes 
the command you wish executed (MCI _ 
OPEN ) to the MCI through the mci Send­
Command function. The open command 
returns a device identification that you can 
use to send other commands to the device. 

Other commands are executed similar­
ly. When a command requires additional 
data . an appropri ately filled associated 
structure must be passed to the MC I to 
provide that data. The MCI also returns 
data through these structures. In addition to 
the requisite open, play, stop, record, and 

ITech Catclt Hte Aiteclt Wave 
Top of flte 

36 B Y T E 's Essential Guide to Windows • 1992 Circle 66 on Inquiry Card. 













Computers and 
Communications. 

Multimedia un 't the 
only way to get 

attention NEC has 
put C&C to work in 

a w1de vanety of 
products Maklnx 
II eas1er for you to 

communtcate 
at home. in 
business, or 
around the 

world. 

You're getting very sleepy. 
Snap out of it. Nobody wants to sit through a boring presentation. Today's audiences 

expect communications to include color, sound and motion. And you can give it to them. 

If you've got a PC, all you need is an NEC MultiSync'" FGNmonitor, and an NEC Mult imedia 

Upgrade Kit with InterSect"" CD-ROM reader for the ultimate Mul timedia system. 

Our MultiSync FG series of monitors make everyone look good. Big screens-IS", 17" and 

21"··- provide a larger display area and give you more room to show off. High resolution and 

superior display performance produce sharper, brighter images from edge to edge. And only 

FG monitors come with the AccuColort Control System, so you can manipulate on-screen 

color for truer graphics and more realistic flesh tones. 

If you want to take ordinary communications and turn them into a creative display of 

FOf l'liOfmahon 1n C8nada call taxl-343 4418 ()f 101' information vta Ia:.. call NEC Fastfacts"' 11 t BCXl366-0476 

Compulers and Communication• 



Consider this your wake up call. 
video, animation and sound, try our Multimedia Upgrade Kit with CD-ROM reader. Our �

desktop CDR-74 and internal CDR-84 readers include NEC's unique �M�u�l�t�i�S�p�i�n �~� tech­�

nology. Making them the fastest readers in the world. And our portable �

CDR-37 is a great way to take your show on the road. �

What's more, they all exceed Multimedia PC standards, are Photo CD 

capable* and QuickTime"' compatible. 

And with our Multimedia Upgrade Kit you not only get the InterSect 

CD-ROM reader of your choice, but an audio board, Microsofts Windows"' 

3.1, Asymetrixs Multimedia Toolbook®, stereo headphones and speakers, and a microphone. 

For more information call 1-800-NEC-INFO. You've slept through too much already. 

Because t is the way you want to go. �N�~�"�C� 

Clocurnent M1521 tm FG lamily broctlure. #23766 lor COR-74184 and 37. M632672 !at Mull•mecM Upgrade Krt 

c_...c,_..._...,-s,.... ••. __.,,__ ___ _�,�o�.�.�,�.�.�s�.�.�a�~�~�-�"�-�~�~�~�.�: " "�-�- "�,�.�l�o�!�I�C�'�_�.�.�.�.�.�.�.�,�.� .. �"�'�_�~�_�.�.�.�_�_�.�,�.� �
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System Architect kicks into overdrive: �
Toitay's Price/Performance CASE Leader �

Now Offers Schema Generation. �
Now you can build applications even 
faster with System Architect's new data­
base Schema Generator. And System 
Architect is so easy to use, even begin­
ners wi ll be productive in no time. 

NEW: Schema Generator. 
Translate entity models, captured in our 
encyclopedia, into schema for DB2, 
Oracle, INGRES, SQL Server, RDB, 
Progress, Paradox, SQL Base, AS400 
(SQU, XDB, Sybase, and Informix. 
Generate data definitions for Cor 
COBOL programs. And create Windows 
user dialogue panels. 

NEW: Screen Painter. 
(Call for availability.) 

Develop screens for Windows, Presenta­
tion Manager, or character-based appli­
cations. The screens you create are then 
linked to our encyclopedia. 

�-�~�·H•"'• 

'"' ' 11 11111 M �~� t !I I!IUtl 

,,...,_Fn•n ll lll l tii ·II!!J 

W alhlfl ­
�~� W•oiMol•• 

Paint GUJ stn•t>ns. 

Multiple Methodology Support. 
Work with such methodologies as De­
Marco/ Yourdon, Gane & Sarson, Ward 
& Mellor (real-time), Entity Relation dia­
grams, Decomposition diagrams, Object 
Oriented Design (optional), State Transi­
tion diagrams, Flow Charts and SSADM. 

Integrated Data Dictionary/ called System Architect "truly a price/ 
Encyclopedia. performance leader." 

Customize your own data dictionary I 
encyclopedia, and get multi-user sup­
port with and without a network. 

Advanced Features. 
Take advantage of normalization, rules 
& balancing, requirements traceability, a 
network version, import/ export capa­
bilities, custom reporting, an extendable 
data dictionary, auto leveling, CRUD 
Matrices, and automated documentation 
(enhanced 2167 A-- call for availability). 

Vit'lt ' data modt>ls. DFDs. and struuurt' t·harts simultant'ously 

Works under Windows 3 
or OS/2 Presentation Manager. 

You get full functionality in each 
environment. 

Affordable. 
System Architect costs from one half to 
one fifth the price of comparable CASE 
products. 

FOR THE REAL-WORLD 
CASE SOLUTION, CALL 
(212) 571-3434 TODAY.* 

planned, affordable POPKIN 
CASE tool." CASE Trends Software & Systems Inc. 
found System Architect 11 Park Place, NY, NY 10007 

212) 571 3434"to be extremely easy to Tel: < - " 
"th Fax: (212) 571 -3436 S t A J.. 't t 

�~�:�a�e�t�~�;�e �· �~ ys em YCrtl ec�s �~�~�a�t� �:�:�~�~�m �- �,� 
pletely lacking in higher MICROSOFT : 

. d . .. \VIN[)(JNS . . 
pnce competitors. '-·'"c.""" """ ... ' ; · 
Toshiba said "System 
Architect stood out from Supporting IBM's AD/Cycle 
many other prospects." System Architect logo Js a trademark of Popkin Software & Systems Incorporated Other 

product names used herem are for identification purposes only and may be trademarks ofAnd System Builder then respective companies Specifications subject to change w1thout notice at the sole 
discretion of the company. Product delivery subject to availability 

G'm•rau Rh,ma frnm 'ntiry �J�1�a�~�r�a�m�s�.� 

A Proven CASE Product. 
IEEE Software Magazine called System 
Architect "a useful, well­

'Worldwide sales: Italy 39-49-8700366; Germany 49·(0)6151-82077; Sweden 46-8·(0)626-8100; Benelu x: 31-(0)34011-65530; England 44·<0)9211-8811811; Elsewhere 1(212)571-3434 
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How OLE Works 
It's not as easy to use as advertised 

BARRY NANCE 

According to Microsoft, OLE is supposed to enable different applications to com­
municate and share information. OLE doesn't replace ODE. however; its purpose 
is to make interapplication data transfer easier to manage. 

With OLE, you create documents that contain other documents, either by ref­
erence (linking) or directly (embedding); a copy of the additional document resides in 
the main document (see the figure). You can also combine information from several ap­
plications into a single document. You still use different software to edit or update the 
objects you link or embed. hut OLE saves you from having to recopy and repaste the data 
each time you make a change; OLE invokes the appropriate application automatically 
for you. 

In addition to exploring OLE from a user's viewpoint, I wanted to find out how 
OLE might fare in the real world. If OLE is as useful as it sounds, it would give me the 
ability to let Borland, Microsoft, and Lotus products talk to each other easily and pro­
ductively. The text box "Putting OLE-Aware Applications to Work" on page 50 describes 
the varying degrees of success I had connecting these programs with OLE. 

Explnr in g OL E 
OLE lets you create a document, spreadsheet, database, or other data structure in which 
various parts are owned, edited, and updated by different applications. One application 
is responsible for the overall structure; individual applications participate by owning sec­
tions of the structure. Once you've created a l ink or embedded something, you can 
double-click on the section to invoke the application responsible for that section. The up­
date occurs in a window within the framework of the overall structure. The result is a com­
pound document containing one or more elements from other applications. A com­
pound document is also called a destination document. The original structure or document 
in which you create the object is called a source document. The screen shows how a 
linked or embedded object appears to an end user. 

When you embed an object inside a data structure, you essentiall y make a copy of the 
original object. The copy exists inside the overall data structure. Linked objects, on 
the other hand, do not get copied; only a reference to the linked object exists inside the 
overall structure. If you update the original data, the copy automatically reflects the up­
date via the link. 

The basic user interface for creating links and embedding objects is an extension to 
the Edit menu's familiar Cut, Copy, and Paste operations. OLE-aware applications 
have a new command for the insertion of links: Paste Link. An application might also 
have special commands, such as Paste Special or Insert Object, to facilitate linking or 
embedding. Paste Special displays a dialog box in which you can specify a data type for 
an object- Rich Text Format, sound, or something else. Insert Object lets you embed 
a "blank object" of a type you specify; this then executes the appropriate application to 
let you edit the new object. When you choose Insert Object, you see a list of OLE-

aware applications that have registered 
themselves with Windows. You may even 
sometimes see an application that has the 
ability to accept OLE objects through drag­
and-drop operations. 

OLE objects pass through the Windows 
Clipboard. To embed an ohject, you se­
lect (with the mouse or with Shift-cursor 
moves) and copy the appropriate part of 
the source file. An instance of the object 
appears in the Clipboard. In the application 
that owns the destination document file 
(e.g., a spreadsheet, word processing file, 
or database), you use the Paste command 
to embed the object or the Paste Link com­
mand to link the Clipboard data. If you 
use Paste Link, the main file stores a ref­
erence to the original object. In applica­
tions that don't support OLE. a Paste op­
eration inserts a static copy of the object, 
just as it did under earlier versions of Win­
dows. You get the same result as with 
OLE, but you can't double-click on the 
static pasted object to bring up the original 
application for editing purposes. 

You can create links to links. For ex­
ample, you might link a chart or drawing 
into a word processing document. You can 
also copy or select the linked drawing and 
Paste Link the object into yet a third file. 
The links in this case, however, do not 

LINKING VS. EMBEDDING 

Linked 

Source Source 
document document 

I Original j 

Destination 
document 

Copy 

Embedded 

A linked object has only a reference to 
the original object; an embedded object 
is a one-time copy ofthe original. 
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HOW OLE WORKS �

How OLE appears 
to users. In this 
case. an Excel 
calculation rippled 
into a Word 
document, 
prompting the 
written response. 
OLE copied the 
Excel chart into the 
Word document. 
Clicking on the 
embedded chart 
runs Excel. 
allowing you to 
update the chart 
without /em·ing 
Word. 

always update the way you'd expect. Mi ­
crosoft has corrected the problem in the 
latest version of the OLE specification. 
which I'll discuss later. 

Distinguishing O LE 
Ser \'ers and Cli ents 
It isn' t enough to simply put "OLE aware­
ness" on your checklist of must-have fea­

Dsu11 pl• • • 

O [ quoOIM II I 

· L••1 e Pll"'ll 

lures for the Windows software you buy. 
Before you spend any money, you'll want 
to see whether the software can be an OLE 
server or merely an OLE client. Which 
kinds of objects can you link or embed 
with the software? Does the application 
also support DOE, OLE's precursor'1 In 
some situations you may find that DOE 
does the job when OLE can't. 

The OLE specification distinguishes be­
tween OLE servers and OLE clients. A 
server module can edit an OLE object, 
whi le a client can merely accept a link and 
display the object. Obviously, you need 
an OLE server to do anything with OLE: 
an OLE client by it self is of no use. If you 
plan on using OLE, you'll want to make 
sure the edit/update soft ware you buy can 
act as an OLE server. 

K eeping Track of Li nks �
Mainframe systems designers draw large �
charts to illustrate automated information �
flow and disk file interrelationships. These �
charts often cover entire walls. and the de­�
signers always have a formal plan for di s­�
tributing changes to the charts to data pro­�
cessing operations and other personnel. �

Typically, a personal computer user 
doesn' t have to resort to this kind of system 
documentation. You load a file into your 
spreadsheet application, update the data. 
save the file. and perhaps export the data 
into another application. You probably 
document the export action in some sort of 
informal way for those days when you 
aren't in the office. 

But when you set up OLE connections 

�·�.�~�.�.� Professional Windows Data Entr .f_QrJPW,_and{C+:f 

Validated Entry Screens ...Build Them Interactively! 
Data Entry Workshop 's custom 
edit controls provide true field-by­
field validation of user input for 
Microsoft Windows applications. 
It's as easy as I -2-3: 

I. Design your dialog box inter­
actively in Resource Workshop. 

2. Run MAKESRC utility to gen­
erate Pascal or C++ source code. 

3. �Use ObjectWindows Library to 

DEW �r�e�q�u�l�r�l�~�!�\� TPW 1.5 or larer. BC ++ 3.0 or Iafer. or TC++ Win 3 0 or 

later. RW I 02 or larcr. and OWL SatisfactiOn �~�u�;�,�r�a�n�l�e�c�d� or your money 

b01ck w11hin 30 days Include' dual mcd1a. AddS10 per order for 'hipp1ng 

10 US .and Canada. add $20 per uem for �i�n�l�c�m�;�u�i�o�n�<�~�l� �<�l�i�n�n�<�~� II Owners of 

TurboPower DOS �p�r�o�d�u�c�t�~� may purchao,;e DEW for �~� �1�0�9� un1il 10/30/92. 

Resource Workshop dialog for designing 
a numeric emry field. 

access your controls. programs, and support direct from the �
authors. Full source code is included�Use picture masks for precise control of input. Offer 
(DLLs are in Pascal). You pay no royalties. calculator-style editing of numeric data. Adapt easily 

to international differences in date, time, and currency Data Entry Workshop,
formats. Add calculated, read-onl y, or required fields. 
Add spin controls to let users increment and decrement only $189. 
fields with the mouse or cursor keys. Data Entry Call toll-free to order. 
Workshop gives you the tools you need. 1-800-333-4160 

9AM - 5PM MST Monday 1hrough Friday. US and Canada. 

For more mfonnation call (8001 333 -4160. fax 10 (719) 260· 7 151. 

or<end matllo CompuServ< ID 76004.2611. lnl'l ordm (719) 260-9136 

TurhoPower Soflware PO Box 49009 Colorado Sprin(!:'. CO 80949-9009 
© TurboPower Software. 19'12 

You also get: 
D Meter controls for use in 

installation programs. 
D �Toolbox and toolbar controls 

to give your users one-click 
access to common commands. 

Full Source and Great Support 
Data Entry Workshop includes 
comprehensive printed documen­
tation, plenty of working example 
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The 
Monitors 
for 
Wmdows 
The ViewSomc 7 was the original, "BigScreen fo r 
Wi ndows" monitor Here's what some editors said 
about it: 

Byte (May 1992) "... The ViewSonic 7gets our 
vote as the hest overall monitor". 

Windows MaJ!.azine (Ma )' 1992) "... The 
ViewSonic 7 is the best value in the test". 

!nfoworld (Sept/991) "... The ViewSonic 7 
captured the top spot in our tests ". 

Introd ucin g the NEW 
14" ViewS onic 5E and 
the 15" ViewSonic 6FS. 
The best of both worlds ... ideal Windows monitors to 
fit the size and budget requirements of every customer. 

Now you have a choice. 
These three great non-interlaced monitors have a lot 
in common, incl uding minimum 7 2Hz refresh rate at 
1,024 x768 resolution.That's fli cker free. Plus they' re 
multi -scanning and have a non-glare screen. 

The l S" and !7" monitors feature a fl at square screen 
along with digital controls for programmablescreen 
adjustments.To help maintain a safer environment, 
both are MPR-11 certifi ed for low radiation. 

For the monitor that's best for Windows, make it a 
ViewSontc - the monitor of choice. And you have a 
choice of three! 

ViewSonic (jil 
20480 E. Business Parkway 
Walnut, CA 91789 
Pl4) 869-7976 (800) 888-8583 
FAX (7 14) 869-7958 
All pnxlucts and brand names :!ft' ttademm of their nspecliw companiE5 
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HOW OLE WORKS �

between files, you need to borrow some 
of the techniques of the mainframe sys­
tems designers. You need to document the 
data dependencies you've expressed in the 
OLE connections so other users wi ll be 
aware of them. And. naturall y, you need to 
keep the documentation up to date. 

A description for an OLE connection 
might consist of a set of comments you 
place in a spreadsheet, or perhaps some 
hidden (i .e., nonprinti ng) text that you in­
sen into a word processing file . The doc­

umentation you maintain should include 
the name of the source file , a description of 
the object, the type of connection (i.e., 
linked or embedded), and whatever other 
information you can use to tell yourself or 
others about the connection. 

A few months after you create the OLE 
connection, you or a colleague will prob­
ably need to make changes 10 iL I f people 
forget the connection exists, confusion and 
frustration may cause someone to erase 
the fi les and force you to start the entire 

The Digital team knows what travels test. 
And they know a good VT 

emulator when �~ �- �.�-�-�-�-�-
they use one. Find 
out why thousands 
of Digital's a=unt 
representatives are 
KEAterm users. 

KEA Systems Ltd. 
Orders: 1-800-663-8 702 
Phone: (604) 431 -0727 

Fax: (604) 431 -0818 

W hen it oomes to terminals. the folks 
at Digital Equipment know the 
real M= y . After all. they 

invented VT terminals. But they know a 
real VT terminal isn1 ideal for every 
situation. Thais why they chose KEAterm 
420 for their field a=unt teams. 

The perfect p:n1ner for Digital's notel:xx:lk­
KEAterm gives the power of Windows to 
host applications. Run multiple VT sessions 
and other Wmdows applications-like 
Excel, Lotus 1-2-3, Word or Worc!Perfect­
each in its own window. 

Digital's field a=unt representatives use 
KEAterm on their DEC notel:xx:lk PCs. You 
can use KEAterm for Windows on your 
notel:xx:lk or your office PC. And if you're a 
DOS user, KEA supplies ZSTEM VT320/ 340 
emulation . Preview KEAterm 340 for Windows at Networld in Dallas, 13-15 October. 

KEA Systems ltd 3738 Nonh Fraser Way, Unll 101 , Burnaby, BC, Canada VSJ SGt KEAhnk, KEAterm, ZSTEM, PowerStatlon, KEA and the1r respective 
product logosare trademarks of KEA Systems Ltd. All other brand or product names are trademarks or registered trademarks of their respective holders 
Copynght CKEA SYSTEMSLTD 1992 All nghts reserved 

48 BYTE's Essential Guide to Windows • 1992 Circle 1 00 on Inquiry Card. 

project all over again. An organized, me­
thodical approach to your use of OLE will 
make OLE effecti ve and useful in your of­
fic e. To help you keep track of linkages. 
some advanced applications have a Link s 
menu item (under the File selection) that 
lists the source file s for any links in the 
file you're editing. 

Discovering OLE's Shortcomings 
Keeping track of the links in a fi le is ami­
nor chore. but, as wi th any new technol­
ogy, you' ll run into a few problems as you 
use OLE. The increase in the sizes of disk 
fil es that contain embedded objects is usu­
ally a manageable problem. but OLE's 
memory usage is a more difficult issue to 
overcome. The Clipboard and the OLE 
mechanism in general can handle only so 
much data. L inki ng or embedding large 
objects can result in out-of-memory error 
messages from Windows. Inadvertently 
deleting a source document file confuses 
OLE when links to that file exist; you' ll get 
" Fi le Not Found" error messages when 
OLE atlempts to refresh the destination 
document file data. 

When using OLE, you'll f ind that you 
want it to do things that it can'!. " ODE of­
fers an Execute option that you can use to 
invoke operations in other applications, 
and this option works well. OLE is less 
useful in this area," says Anders Vinberg, 
vice president of Computer Associates. 
Even when using Visual Basic and the 
Professional Toolkit for Visual Basic to 
create your own OLE client module, you' ll 
lik ely get frustrated. OLE is nonintuitive to 
understand and program for. 

Despite the "object" in its name, OLE 
doesn't support inherirance: the creation of 
another object, as a subclass of the original, 
whose behavior is governed by selected 
attributes and characteristi cs of the original. 
OLE also needs to support the negotiation 
of object size and object-handling capa­
bilities between client and server modules. 
OLE can carry raw data (e.g., spreadsheet 
cell values), but it can' t yet transfer column 
widths and some other formauing options. 
For example, if you perform a global font 
change in the source document file, OLE 
does not ripple the changes into a link ed 
destination document. 

OLE is not an eff icient mechanism, ac­
cording to Rob Dickerson of Borland In­
ternational. You 'II pay a penalty in slow­
er performance if OLE connections are 
active while you use your computer. OLE 
isn' t the sort of link you'd use to exchange 
data across even high-bandwidth data 
communications lines. 

Nonetheless, Dickerson believes OLE 
is a good way to sidestep some of the lim ­
itations of DOS. OLE bypasses the usual 
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HOW OLE WORKS �

DOS file -storage conventions, so you don't 
have to think in tenns of It -character file ­
names as you usc OLE; you can identify 
your OLE connections with more mean­
ingful names. OLE also enables you to 
think of the work you do on your comput­
er in terms of a document model rather 
than an application model. Dickerson says 
that technologies l ike OLE wi ll enable 
us to become document-centric instead 

of application-centri c. 
The biggest problem wi th OLE on a 

network is that it doesn' t do a good job of 
helpi ng you share data among worksta­
tions. The Windows Cli pboard, the vehicle 
that OL E uses for data exchange. doesn' t 
operate across a LAN . You can't. for ex­
ample, copy an area of a document and 
then tell someone else on the network that 
it 's now avail able for linking. You'd think 

you could at least embed an object in a 
file, store the file on the server, and make 
the fil e available to other people. In prac­
ti ce, though. this doesn't work very well. 
Both the OLE server module and cli ent 
module must exist on the file server in the 
same directories for both workstations. 
Two workstations can't have the same 
compound document file open at the same 
time. continued 

PUil"liNG OLE-AWARE APPLICATIONS TO �W�o�R�K�~�~ ..tj �

To evaluate the merits of OLE in 
Windows 3.1. I used some shrink­
wrapped applications from a vari­
ety of vendors. These applications 

consisted of Microsoft's Excel 4.0. Word 
for Windows 2.0. Publisher 1.0, and 
Works 2.0; a beta version of Borland's 
Paradox for Windows; Borland's Ob­
jectVision 2.0; and Lotus's Ami Pro 2.0 
and Notes 2. 1. 

Additionally, I used Microsoft's Vi­
sual Basic to find out how to program 
my own OLE links. You'd want to do 
this to help integrate office-automation 
tasks in your company when standard 
shrink-wrapped applications don't quite 
give you what you need. 

The Bookstore Ma nager 
As manager of an imaginary retail book­
store, I used my set of OLE-aware ap­
plications to try to automate many of 
my store's functions. I forced myself to 
forget that I'm a programmer; I wanted 
to see how I could put shrink-wrapped 
software to work without resorting to 
designing and coding the application 
myself inC or Pascal. I tried to create an 
environment that would let the applica­
tions work together- through OLE- as 
I sold books to customers. 

The first thing I needed was a cash 
register. I used Visual Basic to construct 
a simple cash-register interface, with 
menu items for enabling (at the start of 
the day) and disabling (at closing time) 
the OLE links. It only took about an hour 
with Vi sual Basic to create the cash reg­
ister itself. The OLE connections. how­
ever, took a couple of days; Visual Ba­
sic programs can be only OLE clients, 
not servers, and I had to work around 
the inability of the Visual Basic appli­
cation to edit and update a source docu­
ment file . I could have written a DLL 
in C that allowed the cash register to be 
an OLE server, but I was a store man­

ager, not a programmer. 
The data I wanted to share among the 

applications consisted merely of sales 
transactions that originated in the cash­
register function. By recording stock 
numbers (i .e., the ISBN for each book) 
and prices, I hoped to feed the financial 
data into Excel and the sales data into 
Paradox. Excel would show whether I 
made a profit, and Paradox would keep 
track of my inventory (by ISBN). I also 
wanted to use the information to pro­
duce customer fol low-up letters in ei­
ther Word for Windows or Ami Pro. Mi ­
crosoft Publisher would prepare my 
storewide best-seller list. 

In Paradox for Windows, you desig­
nate the data type for each fie ld in a 
table. One of the avail able data types is 
"OLE," meaning that the data really ex­
ists somewhere else and is maintained 
by an OLE server. A field of type OLE 
can't be a key in the table, so I had to 
generate a unique sequence number in 
Paradox to act as a record key for each 
sales transaction. My roster of fields in­
cluded the sequence number plus the 
OLE-l inked ISBN and price informa­
tion from the cash register. The same 
l inked f ields would flow into Excel. In 
both cases, each data fie ld became a sep­
arately li nked item to OLE; I couldn't 
get the items to flow through OLE as a 
group (i.e., as a single record). 

Most bookstores are part of nation­
wide chains these days. I wanted to use 
Lotus Notes as the vehicle for commu­
nicating my sales data back to national 
headquarters. Why not use OLE to give 
headquarters exactly the same data I 
captured at the cash register? Granted, I 
should have done my design first and 
then purchased the software. But peo­
ple often use the software they have at 
hand to accomplish tasks. I 'm confident 
that I 'm not the first person- nor the 
last- to put shrink-wrapped software to 

work in unusual ways. 
After some attempts at fin agling the 

Visual Basic OLE cli ent software (the 
cash register) into feeding data to Excel 
and Paradox, I gave up and used DDE 
links instead. DDE proved to be much 
better at exchanging data among the ap­
plications. Paradox for Windows and 
Excel became DDE clients, and the Vi ­
sual Basic cash-register appli cation be­
came a DDE server- a role it couldn't 
play under OLE. 

Once I recorded the sales transactions 
in a database and a spreadsheet, I found 
that OLE wouldn't let me transfer the 
DOE-linked data into Publisher, Notes, 
Word for Windows, Works, ObjectVi­
sion. or Ami Pro. OLE will link to " real" 
data in a source document, but not to 
ODE-linked data. The designers of OLE 
must not have taken the possibili ty of 
an extra level of indirection into account. 
So it was back to the drawing board. 

I told Excel, through a fonnula con­
sisting of a simple reference to the set 
of cells, to reflect the incoming data as 
new values elsewhere in the spreadsheet. 
This approach caused "real" data to ex­
ist in the spreadsheet, and I could use 
OLE to create connections between the 
data and the other appli cations. The rest 
of the project became a series of straight­
forward tasks to create the fonn letters. 
best-seller- li st page layout. and other 
output documents I wanted to automate. 
And. of course, I reminded myself I 
should someday take the time to docu­
ment the linkages I had created. 

W ith thi s bookstore automation ef­
fort , I discovered OLE isn' t quite as easy 
to use or as universal a tool as I had 
hoped. In your own work. you' ll prob­
ably want to wait until Visual Basic and 
other Windows softw are comply wi th 
the OLE 2.0 specification before you 
spend a lot of time trying to create sig­
nificant OLE-aware systems. 
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SHOUtDI A WINDIOWS �
DATABASE BE �E�A�S�l �~� �

REtATIONAL OIR COMPAT'IBLE? �
ApproacH" for Windows:· 

Itsthe only databw;e that gives 

you ease. Relational power. 

And C'Ompatibility. All 

in the same box. \ Vhich 

is why its become the 

best -sellin g \Vindows 

database almost oven1ight. 

Winner And why it was 

named best soft ­

ware at COMDEX/ 

Sp1ing 1992. 
Approuh far Windows 
wun'l just the best Itsso easy. 

dalabueal �
COMOEX/Spring 1992 VOU Can build �

II Wlllhl best j �

saltwarL Period and Inanage a 

database \Vith absolutelv no 

programming. In fact, Dennis 

Allen, Editor-in- ?-.;­
::::::­

.::­
Chief of BITE, :=.::::. a 
said "Evetv data­

base claims to be 

easy to use. 

Approach 
for \Vindows ;.:r.. 

really �i�s �~� 

-:=­

�~ �- -·-::... 

......"-= 

At the same ti me, it has so 

much relational power you can 

nm your entire business on it. 

''Approach far Windows is an amazing praducl with futures 
galare .. .Yau'll bl u wowed by illl we were:'- PC Cam puling 

From c'Ontact management 

to depattment budgeting; 

from processing 

accounts receivable to 

a11alyzing and report­

ing on corporate data. 

\Ve even made it 

100% compatible with 

all your network data. 

\ Vith our Power Key'" 

Technology, you can work 

with �d�B�A�S�E �~� �P�a�r�a�d�o�x �~� ;.mel 
Oracle®SQL data in its native 

fonnat. And even mix 

data from all three 

on the same form or 

repmt. Itsalso plug­

<md-play compatible with any 

�N�o�v�e�l�l �~� �B�a�n�y�a�n �~� Microsoft® 

or LANtastic® network. 

So if you're waiting for the 

database of the 90s, we'd 

Uke to leave ill 
you with exactly 

one thought. 

Its here. 

APPROACH FOR WINDOWS 
Approachable. Relational. Compatible. 

APPROAC H 
SOFTWARE CORPORATION 

For information. or to order, call your local dealer or 

1-800-APPROACH . 
Even new users un generate reports. farms. 

and mailing labels liklthue. By using 1 mouse 
inslud at 1 manual. 
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HOW OLE WORKS 

Windows �
Users •.. �

20X �
f'aster \\'indows! 

Now Only 

$189 �
Thru Dec 31 '92 

reg. $229 

[lJ Faster Windowing 
[lJ Speed Scrolling 
[lJ Quick Page Graphics 
[lJ 16.7 Million Colors 

Quality Graphic Accelerators 

• High Performance Windows 
and CAD applications • 72HZ 
Refresh Rate for Flicker-Free 
screen capabilities • One-year 
repair/ replace policy 

ACTIX 
Order Now! 

Government and �
Corporate PO's welcome. �
VISA or MASTERCARD 

BOO 927 5557 �

OLE-AWARE SOFTWARE PRODUCTS 

This list is complete as ofthis writi ng; other companies may also imroduce 
OLE-aware products this year. 

Company Product Client /Server 

Aldus PageMaker Client 
Borland ObjectVision Client 
Borland Paradox for Windows Client 
Computer Associates CA-Compete• Server 
Computer Associates CA·dBFast• Client 
Coromandel Integra SOL" Client 
Design View ComputerVision Server 
Gupta Technologies SOLBase· Client 
Gupta Technologies Ouest" Client 

Lotus Ami Pro Server 
Lotus Notes Client 
Microsoft Excel Server 
Microsoft Word for Windows Server 
Microsoft Publisher Client 
Microsoft Works Client 
Microsoft PowerPoint Client 
NewOuest Technologies Ascend for Windows Client 
Ventura Software Ventura Publisher Client 

·Company says the pr od uct will be OL E·awar e some time in 1992. 

Examining OLE 2.0 will simply not arise under 2.0, at least in 
Microsoft has just released a new version of the most common cases. 
the OLE specification for programmers to 
use. It'll probably be a year or so before How Useful Is OLE ? 
you see software products that incorporate You ' ll have to wait for OLE 3.0 or higher 
the new 2.0 specificat ion. Many of the to share Windows application data across 
changes are invisible to the end user; they a LAN. Until programmers implement the 
wi ll simply make OLE easier to program. version 2.0 changes, you will have to put 

One of the changes that you will notice, up with a somewhat awkward interface 
however, permits a secondary link to refer for using OLE. When you buy or upgrade 
to an embedded object. When you edit the Windows software, you'll want to deter­
embedded object, the link will update the mine carefu lly whether the programs can 
secondary destination document file . An ­ be an OLE server or client. (See the table 
other change that will make OLE eas ier for a list of OLE-aware software.) But 
to use is better storage management. You OLE can be a good tool for linking or em­
will encounter fewer memory-error mes­ bedding pictures, charts, tables, graphs, 
sages with version 2.0. You will also get and subsets of documents from one Win­
more predictable behavior when two or dows application to another. 
more server modules attempt to edit the A methodical approach to OLE and the 
same object at the same time. careful organization of your source and 

The most visible change with OLE 2.0, destination documents will, over time, let 
however, occurs with "in-place interac­ you effective ly share object data among 
tion ." If both cli ent and server modules your applications. But be aware that OLE 
suppon this feature. you'll be able to use the is a limited tool that you won't be able to 
Open menu item to create a window in use every time you have two applications 
which you can edit an object. You'll get that need to exchange information. • 
more display space and cont rol tool s for 
performing the update. When you activate Barry Nance. a programmer for the past 
an object, the menus and tools will change 20 years and a contrihuting editor for 
to reflect what's appropriate for the object. BYTE. is author of Using OS/2 2 (Que . 
And you won' t get so confused about how 1992), Network Programming inC (Que. 
to get the object "back into the container." / 990). and Introduction to Networking 
Vik tor Grabner, Technical Evangelist at (Que , /992 ). He is the editor for the IBM 
Microsoft, indicates that many of the us­ Exchange on BIX. where you can reach 
ability difficulties introduced by OLE 1.0 him as "harryn." 
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INTRODUCING THE �
lANSTOR ®DISK ARRAY. �

NONSTOP STORAGE FOR 
NONSTOP NETWORKS. 

Today's Novell® networks operate 
around the globe and around the 
clock. These networks require 
much more than just 
protection against data 
loss. They demand 

uninterrupted network operation. Storage 
Dimensions answers that demand with the new 
LANStor Disk Array. delivering nonstop storage 
for today 's nonstop networks. 

With its unique architecture and fully-
redundant power supply modules. the 
LANStor Disk Array pushes fault ­
tolerance to a new level. Hard disk and 
power modules can be instantly "hot­
swapped." Data is reconstructed on­
line, on-the-ny. There's no system 
downtime. There's no data loss. 

The LANStor Disk Array is also 
bui lt for speed. Its independent 
processor frees the server CPU from 
time-consuming array management. 
State-of-the-art Fast SCSI-2 drives 
and adapters speed data throughput. 
!\dd our award winning LANStor drivers 
and you get array performance that's 
second to none. 

The LANStor Disk Array, in 2. 1 to 4.2 GB 
models. supports RAID 5 and adapts in 
minutes for rack mount. tower or desktop 
installations. Larger systems can be 
configured to deliver more than 100 GB of 
nonstop storage. For more information and 
a copy of our white paper. "Fault­
Tolerant Storage for Nonstop 
Networks." call 800-765-789:1 
or write Storage Dimensions, 
1656 McCarthy Boulevard . 
Milpitas. CA 95035. 

SEE US AT BOOTH #1564 

�N�E�l�W�~�R�L�D �9�2 �~� 

�~ STORAGE DIMENSIONS �
Circle 124 on Inquiry Card. 
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