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Your Next
OPERATING

BY MICHAEL J. MILLER

At long last, Microsoft has delivered
Windows 95. But is it right for you or
not? To help you decide, we put the
shipping version of Windows 95
through hours of exhaustive testing,
measuring its performance, stability,
capacity, and compatibility against the
dominant operating systems on today’s
PCs: Microsoft Windows 3.1, Microsoft
Windows for Workgroups 3.11, IBM’s
OS/2 Warp Connect Version 3, and
Microsoft Windows NT Workstation
3.51. We also compare their user inter-
faces, contrast their bundled applica-
tions, survey their networkiﬁg features,

- and lift the covers of their underlying

architectures. An operating-system

ofol

upgrade is serious business. Here’s what you need to know about 32-bit

platforms to make the right choice .......
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l Cover Story

Your Next

OVoIEM

By Michael J. Miller

bit architectures of advanced microprocessors like the 386, 486, and
Pentium. Under a 32-bit 0S, programs can manipulate 32-bit chunks
- of data and addréss large memary areas in a logical, streamlined manner.
Application code can be smaller and, depending on the type of operation it
is performing, noticeably faster. A 32-bit architecture is also a big win for
programmers, wha no longer have to wrestle with the Byzantine complexity
of 16-bit segments and offsets. '

T oday's 32-bit operating systems are a logical match for the native 32-

102 PCMAGAZINE SEPTEMBER26, 1995

he wait for Windows 95 is over at

last. Microsoft has delivered final

code for its long-awaited operating

system, and now you can get on with

the serious business of figuring out

whether or not this is the OS you should be running.
To help you decide, PC Labs has put the ship-
ping version of Windows 95 through exhaustive

tests, systematically measuring its performance,
stability, capacity, and compatibility against the
dominant operating systems on today’s PCs: Mi-
crosoft Windows 3.1, Microsoft Windows for
Workgroups 3.11, IBM’s 08/2 Warp Connect 3.0,
and Microsoft Windows NT Workstation 3.51.

D0S’S DAYS ARE NUMBERED
One thing is clear: Even though the overwhelming
majority of PC Magazine readers are running Win-
dows 3.1 today, we’te firmly convinced that the
days of MS-DOS and Wiridows 3.1 are numbered.
The advent of new, more sophisticated operating
systems and the market acceptance of fast PCs with
ample RAM and hard disk storage at reasonable
prices mean that you no longer have to cope with
the limitations of DOS and Windows 3.1.
Whatever advanced operating system you’ll be

ML BN

indows 3.1's simple cooperative multitasking scheme is often
everything but cooperative. The three 32-bit contenders poised to
succeed it offer preemptive multitasking, a far more robust way for

the 0S to divvy up system resources. The unit that is multitasked is a
program thread, a fully functional subset of a program. Your apps can have

* multiple threads performing separate tasks at the same time. The net

result is far smoother multitasking, better program responss, and less
waiting for the hourglass to go away. ’

Tlustration by Jack Harris/Visual Lofy
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using in the next few years, many of
its characteristics are already clear.
All the contenders are, at least in
large part, 32-bit designs that sup-
port 32-bit applications with far
more advanced features than the
16-bit DOS and Windows software
we’re used to. At the same time,

All provide more protection for
these new applications, so that one
errant program won’t be as likely

true multitasking (the ability to run

Will Windows 95 be
your next OS2 What
about O8/2 Warp
Connect? Or Windows
those oxiing 1651t sppiiations. IV 12 Should you stay
with Windows 3.12 It’s
tocrash the whole systenr: Allofter-  L1770€ fOT @ fough choice.

tures of earlier operating systems.
The basic architectural design of a
- 32-bit, protected, multitasking, mul-
tithreaded OS isn’t new. OS/2 has
been offering these features for
years; it was followed by Windows
NT, and both were preceded by vari-
ants of Unix. The new set of net-
working features in Windows 95
builds on features offered in Win-
-dows for Workgroups 3.11 and Win-
dows NT. Even Windows 95’s user
interface has precedents: A desktop
look with files and folders was popu-
larized by the Macintosh more than

multiple programs at the same
time) as well as multithreading (the
ability to have a single program do multiple things at the
same time). All provide (or, in the case of Windows NT,
will soon provide) a new user-friendly interface with
object-oriented characteristics. And all offer broad net-
work connectivity out of the box.

NOISY ARRIVAL
Windows 95 comes into this market surrounded by a glow
of novelty, but in many ways, it simply builds upon the fea-

indows 95 and 0S/2 bring a potent < ' object-oriented metaphor
w to the user interface. Your screen becomes a true desktop, and you

can use it to host objects reprasenting programs, files, drives,
devices, and directories. An object-oriented shell also has the intelligence
to tell you about the objects it contains. Right-clicking on any object brings
up & context menu with details on all its properties and all the things you
can do to it. Windows NT still uses the old Windows 3.1 interface, buta
slick Windows 95-style shell is in the works.
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 Starfish Software’s Dashboard and OS/2 Warp’s Launch

.remote dial-up and high-speed cable connections. To hook up to the rest of

ten years ago, and the taskbar fol-
lows in the tradition of utilities like

Pad. It’s the slick combination of all those features—along
with others like the convenient Plug and Play standard-—
that makes Windows 95 worthy of the attention.

The most important question is one of execution: How
well does Windows 95 do in the critical measures ofjper- -
formance, stability, and compatibility compared with its.
competitors? Are any of the alternatives worth the effort it
takes to switch over?

switch to an advanced OS, you will also be getting connectad. Qut-

of-box support for Novell and other common PC LANs is common-
place, and TCP/IP is fast becoming a standard part of 0S bundles. Connec-
tivity features may also include priceless aids for mobile users such as

A t fast, networking has become a standard 0S componant. When you

the world, 0S/2 Warp provides a World-Wide Web browser to get you on
the Interngt; Windows.95 offers a browser in Miprosoft Plus!
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In the sections that follow, we answer
these questions. We start with an overview
of edch of the operating systems, summa-
rizing the findings of our recent tests as
well as our earlier examination of the fea-
tures of each environment. (See “Getting
Ready for Windows 95,” May 16, 1995,
which centains more details on each of the
operating systems as well as a complete
- look at their architectures and networking
features.) We then go into more detail on
the underlying design of each system and
follow that with in-depth testing of perfor-
mance, stability, and compatibility.

GCOVER STORY
Operating Systems

THE BOTTOM LINE
‘What are you trying to accomplish with
your computer? Answer that question,
and youw’ll be well on your way to knowing
which OS to use. There is no single “best”
OS that’s the right choice in all cases. That
said, the right OS for you is the one that
best runs the applications you want, tak-
ing into account its system requirements
and your compatibility concerns.

If you have a machine with 4MB of
memory that runs well enough for you, and

you don’t want to upgrade your hardware, -

stick with DOS and Windows. This setup

works pretty well for most people and has
an enormous base of software support.
While developers are now designing 32-bit
applications, the huge installed base of
Windows 3.1 and Windows for Work-
groups 3.11 assures that you'll have appli-
cation support for a long time to come.
If you have at least 8MB of memory
" and an extra 60MB of hard disk space, or
are willing to upgrade, then Windows 95 is
the compelling choice. It offers all its new
features with little upgrade pain. In our
tests, it installed relatively easily in most
circumstances, did well in compatibility

Features of Your Next 0S: Despize their differences, all the new 32-b1t

USER INTERFAGE

NETWORKING

enas!
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| Ouagan Wisdews smiagsioved Hatase [Wodstlatea
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COMPATIBILITY
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MICROSOFT WINDOWS 3.1 & 3.11 R

» Nuthin'g new here.

~ MICROSOFT WINDOWS 95

» The Windows 95
interface offers a true

File Manager can't read
Program Manager
groups, and your groups
stay stuck in Program
Manager. Youcan't
drag documents or
programs to the desk-
top. There has got to be
abetter way.

» Windows 3.1is
mildly network-aware,
but Windows for
Workgroups actuaily
includes peer-network
capability in the box. It e
also lets you configure
Windows with many
standard third-party
netwarks such as
Novell NetWare.

Ddi!wmﬂ

» [nadditionto
running its native 16-

Ok s P it o . ol G b |
N RS R R el

desktop with icons for
programs, documents,
directories, and system
components. Context
menus, accessed by

; mm 3L E right-clicking, give you
5 Nmm&:i:wm the relevant actions
and properties for any
object.
» Windows 95 comes
out of the box with a

nice suite of popular
network protocols and
an impressive collgc-
tion of netwark adapter
card drivers. Utilities
like Network Neighbor-
hood make server
navigation extremely
gasy.

r

» Compatibility with
16-bit Windows

bit and Win32s appli-
cations, Windows 3.1
supports most of your

programs is near
perfect, and installatior
is the same for 16-bit

old-standby character-
mode DOS applica-
tions, which you can
run either in a win-

and native apps. You
can also continue to
use your 16-bit device
drivers if you need ta.

dowed session or full
screen.
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DOS programs are well
supparted, too.



tests, and performed somewhere between
windows 3.1 and Windows for Work-
groups 3.11 in many performance tests.

That’s not to say that Windows 95 is
perfect: Itisn’t. It makes trade-offs for the
sake of backward compatibility and can’t
offer the level of crash protection offered
by OS/2 or Windows NT. Like most new
programs, it has a number of small glitch-
es. And the total cost of upgrading is more
than just the cost of the software; there
are associated costs for hardware up-
grades, the time to-install, and retraining,
Still, you end up with a more stable envi-

GGVFH STORY
Operating Systems

ronment, get a better interface, and have
the ability to run new applications while
still remaining highly compatible with the
old. In short, we find Windows 95 the best
choice for most PC users.

If you really Wwant security and protec-
tion, and the ability to run most existing
Windows programs and new Windows pro-
grams under development, then Windows
NT should be your choice. It was the most
robust operating system we tested, and the
fact thatits AP is almost identical to that of
Windows 95 guarantees that many applica-
tions will be available_ forit. The cost, how-

ever, is steep. Aside from being the most
expensive operating system in this compar-
ison, youwll need a fast machine with atleast
16MB of memory totun it.

You’ll also give up compatibility with
DOS device drivers and applications—in-
cluding many popular games—that write
directly to the hardware. Currently, it of-
fers only an unfinished vefsion of the new
user interface introduced in Windows 95,
although a final version is scheduled for
telease by early 1996. Other features such
as Plug and Play are further away., Win-
dows NT makes sense for corporations

=

opemz‘in o systems are con fvergz'n gona similar sert 0f feczz‘ures.

IBM 0S/2 WARP
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» 0S/2 Warp gives you

» Built-in client

»- 05/2 Warp's support
~ for 16-bit Windows

arich shell environ-
ment complete with
folders, icons, right-
click-accessible context
menus, the LaunchPad,
and full drag-and-drop
support. In fact, it looks
a lot like Windows
95—but 0S/2 Warp
had it first.

Congeins fnes: ETWAPE

netwaorking in 0S/2
Warp Connect, which

Wrbges  wERETTGE

| MICROSOFT WINDOWS NT

» Officially, Windows
NT Workstation uses
the Wipdows 3.1 in-
terface. Unofficially, a
Windows NT beta of
the Windows 95 in-
terface is already being
circulated. Microsoft
expects to ship the final
version by the end of
the year.

» Networking is an
integral part of Win-
dows NT Workstation.

T
[ ——
i e |

includes a robust
TCP/IP stack, a Net-
Ware client, and

Out of the box, you get
Client Service for
NetWare, an IPX/SPX-

Internet access, is very

compatible protocol,

complete. But installa-
tion can be complex. Be
prepared for some
tweaking.

FIP Server capability, a
TCP/IP stack, Remote
Access clientand
server, and more.

» Windows NT Work-
station runs most 16-bit

apps is impressive.

Windows apps, but it

Depending on which
versian you buy, 0S/2
Warp runs them using
[BM’s WIN-0S/2

[T -

won't run real-mode
device drivers. Native
Windows NT applica-
tions have been scarce

libraries or actual code

from Windows 3.1. It
can't run real-mode
device drivers.

P aad
B
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up till now, but many
upcoming Windows 95
apps will be Windows
NT—certified.
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‘Wherever your work takes you, you can
be sure one of these Compaq” notebook
PCs makes sense for you. Call and ask
us about the Compaq Contura® 400
Series —a powerful combination of
affordability and features. Or if you're
on the road more often than not, the
Contura Aerd” is a great choice. Why?
Weighing in at just 4.2 pounds, it's our
lightest, smallest notebook. But if you
need full-function desktop capabilities,
ask us about the Compaq LTE Elite™
with its optional SmartStation™ Expansion
Base. This high-performance notebook
is at home on the road, and on your desk.

Whichever Compaq notebook you
choose, one of our cost-saving Option
Pags™ will make it work even harder for
you. And since all our notebooks come
with a 3-Year Worldwide Warranty, you
can count on Compaq support whether
you're working at home, or in one of

over 85 countries around the world.




'CHOOSE YOUR CoMPAQ NOTEBOOK

=

Contura Aero 4/33C Contura 420C ITE Elite 4/75CX

= 4865X/33MHz Processor o 486DX4/75MHz Processer o 486DX4/75MHz Processor
s 4MB RAM " 8MB RAM = 8MBRAM
. = 420M8B Hard Drive

. 25‘1”';“*”: D:l‘fe LI 10.4" Golor Dual Scan Display = 510MB Removable Hard Drive
B

LY elur deohilt - = Two PCMCIA Type I Slots = 9.5 Color YGA TFT Display
# One PCMCIA Type Il Slot = 3.5" 1.44MB Diskette Drive :

o Built-ln AC Adapter

« 3.5" External Diskette Drive = Integrated Center-Mounted Trackball
. Enhanced NiMH Battery with up = Two PCMEIA Type Il Slots

Integrated Compag 3 s
FasyPoint" Trackball to 5% hours on a single charge

Tilting, Full-Function Keyboard
Wall-Mount AC Adapter Built-In Enhanced EasyPoint Trackball

Optional Docking Base NilMH Battery with 2" to 4% hours
Weighs only 5.9 Ibs. of hattery life
= 3-Year Worldwide Warranty®

3.5 1.44MB Diskette Drive

Enhanced NiMH Battery with
2% to & hours of battery life

Security and Power
Conservation Features

= [C Adapter @ 6,93 lbs. total carrying weight
*
= Weighs only 4.2 Ibs. Only 327599 Preinstalfled MS-DOS 6,
. o MS-Windows 3.1, Microsoft® Video for

= Preinstalled MS-DGS°6, ’

MS-Windaws®3.1, Contura 430C Windows (Ruatime), and TabWorks

Lotus Organizer, and TabWorks® = 486D¥4,/100MHz Processor = 3-Year Worldwide Warranty*
& Wi!ﬂ.inkfile Transfer o 3MB RAM s Price includes a FREE Compag

Utility with Cable & 720MB Hard Drive SmartStation Expansion Base**
® 3-Year Worldwide Warranty® & 10.4" Calor Dual Scan Display (shown at left)

Only $1,199* Only §2,999* Only $4,099*

Contura Aero Option Pag Contura Option Pag Elite Smart Option Pag

= Compaq 192 PCMCIA Fax Modem © Gompaq 192 PCMCIA Fax Modem a Compag 150 Celor Monitor
= Eghanced NiMH Battery Pack

= Choice of Kensington Traveling Tote Case or ]
Compaq Backpack = Kensington Executive Traveling Case = APC Professional 7 Surge Protector

Only $279 Only $339 Only $499

= Enhanced NifH Battery Pack = Enhanced Keyhoard and Mouse

*Call for lease price. Leasing Is provided by GE Capital Services for a term of 36 nionths and is subject to approved credit and certain terms and conditions. Call for details. Reseller prices may vary. TRestrictions and exclusions apply.
Battery packs and certain eptions are covered by a One-Year Warranty. Compaq Contura Aeto, Contura #20C, Contura 430C and LTE Elite are covered by a Three-Year Worldswide Lirnited Warranty. **Free SmartStation Expansion
Base promotion is for LTE: Flite 4/75CX models 340 and 510 only, Free offer valid through 12/31/95 ar while supplies last. Offer available in the LS, only. ©1995 Compaq Computer Corporation. Al rights reserved. Compag and
the Compaq Logo Registered LLS. Patent and Trademark Office. Contura is a registered trademark, DirectPlus is a registered service mark, Option Paq is a'service mark, and EosyPoint, LTE Elite, SmartStation and Aero are
trademarks of Compaq Computer Corporation. Products, prices and programs are subject to change without notice. Other products are trad ks or registered trad ks of their respective companies. Microsoft, MS-DOS and
Windows are registered trademarks of Microsolt Corporation Tab Works s a registered trademark of Xerox Corporation.

COMPAQ. Tl 1-800-888-2329

DirectPlus VT yreckdays 7-7, Sat. 9-3 CST

Ask for our new free catalog.
Or for the name of your nearest Compaq Authorized Reseller, call 1-800-345-1518.
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developing mission-critical applications,
but while it may be the operating system
of the future, it doesn’t yet appeal to the
average individual user.

0S/2 Warp Connect 3.0 stakes out a
middle ground. If’s the right environment
if you want somewhat more protection
than Windows 95 but don’t need the pro-
tection or have the system requirements
for Windows NT. It does a very reason-
able job of running existing Windows ap-
plications, although it’s somewhat slower
than Windows 3.1 or Windows 95.

Tt remains to be seen whether IBM can
convince software vendors to adapt their
32-bit titles for OS/2 Warp or create sig-
nificant new applications for the platform.
Installation and hardware compatibility,
while improving, still are problematic.
0S$/2 Warp Connect 3.0’s built-in applica-
tions and broad networking support make
it a good step up for businesses that cur-
rently run OS/2 applications. In addition,
OS/2 Warp is likely to satisfy those who
want to run a non-Microsoft environment
on x86-compatible hardware, whether be-
cause they don’t like Microsoft, are con-
cerned about its increasing dominance in
PC software, or just want an alternative.

For most people, the choice will come
down to staying with Windows or upgrad-
ing to Windows 95. Given the support for
Windows 95 among both hardware and
software developers, it seems quite likely
that Windows 95 will become the domi-
nant PC OS over the next 12 months.

_Qur Contributors: MICHAELJ.
MILLER is editor-in-chief; CADE METZ is a
staff editor; EDWARD MENDELSON is a
contributing editor; BEN Z. GOTTESMAN
and NICK STAM are technical directors;
RicHARD Fisco is a project leader;
LAURA Cox, DEVAL SHAH, and DANNY
SMITH are technical analysts; MARK
'VALENTINE, BRUCE DEODAT, and
MELANIO LOPEZ are support technicians;
and RICH DRAGAN is a programmer at
PC Magazine. JONATHAN HiLL is a fre-
quent contributor. MATT PIETREK is an
author and software developer. FRANK
Evans, DAVID MORLITZ, GLENN MENIN,
LEONARD PRESBERG, RICHARD ROVEG-
NO, and ToDD FEINMAN are freelance
support technicians. THOMAS MACE was
the senior editor in charge of the story,
and Jay MUNRG was the project leader.
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Your Next OS

he Big Picture

Windows is showing 1£s age and three
compez‘zz‘ors are pozsed to take ifs _place Compare
. their stren gz‘/ys, features, and vulnembzlzz‘zes

By Michael J. Miller

SINCE ITS INTRODUCTION FOUR YEARS AGO,
‘Windows 3.1 has become the de facto op-
erating system standard in the PC indus-

try. Windows 3.1 or Windows for Work-

groups 3.11 come preinstalled on over 80
percent of new PCs, and Windows appli-
cations account for over 60 percent of all
PC software sold. Still, given that Intel in-
troduced the 32-bit i386 microprocessor

.ten years ago, 16-bit Windows is definite-

ly showing its age.
Windows 3.1 stands on
the architectural founda-

which was introduced in
1990. It loads on top of |
DOS, which provides many
basic OS services, On top
of the DOS infrastructure,
Windows adds a graphical
operating environment and =
features like the simple cooperative multi-
tasking scheme it uses to run multiple Win-
dows and DOS applications. ’

The Windows architecture puts all ap-
plications and system code into a single
address space. This means that a misbe-
having application can scribble on the
memory being used by the operating en-
vironment itself or by another applica-
tion. The result is the dreaded General
Protection Fault. Sometimes Windows re-
covers gracefully; most times it can’t.

Windows 3.x is inherently a 16-bit op-
erating system, so programs address

HP Inc. - Exhibit 1022 - Page 9

memory in 64K segments and manipulate
data in 16-bit chunks. Aside from driving
programmers to distraction, this system
can be less efficient than 32-bit addressing
when large amounts of data are involved.
Limits to system resources are another
consequence of a 16-bit foundation. Win-
dows 3.x offers limited storage space for
structures such as application file handles.
When these small memory areas fill up,
Windows can’t load new apps, even when
there’s plenty of free mem-
ory left.

The Windows user in-
terface, based on Program
Manager and File Manag-
er, is familiar to most PC
users. The environment in-
cludes a Control Panel for
managing the environment
and a series of small appli-
cations, mcludlng Notepad, Write, Paint,
Terminal, and the ever-popular Mine-

" sweeper and Solitaire games.

Windows for Workgroups added a
group of network features. The most
prominent was peer-to-peer networking,
which lets you share a drive or directory
with other users, either using Windows’
built-in networking features or over a
larger server-based network, such as Nov-
ell’s NetWare or Windows NT.

In addition, Windows for Workgroups
added a client for Microsoft Mail and for
Schedule +, Microsoft’s e-mail and sched-

Illustrations by Jonathan Charles Lund



DELL DIMENSION

Reliable PCs For High
Performance Computing

DELL DIMENSION™ XPS P100c
100MHz PENTIUM® PROCESSOR
+ Mini Tower Model

* 8\MB EDD Memory
{128MB Max RAM)

+ 256KB Writeback Cache

- 540MB Hard Drive (12ms})
* 15LS Monitor (15" CRT, Ni)

+ 64-bit PCI 1MB DRAM Video

Dell's featured digital artist is Sanjay Kothari of New York, NY.
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+ 35" Diskette Drive

« Spacesaver Keyboard/Mouse

- MS-DOS® 6.2/Microsoft”
Windows* 3.1/30 Days
Free Suppart

* Add a 28.8 US Robatics Fax/
Madem for only $149 more.

Business Lease”: $67/Mo.

Order Code #500123

YOU'VE JUST ENTERED A
NEW PRICE DIMENSION.

100MHz Pentium
Processor PC
For Only

s1799

We call it the really low price

zone. Where you can get an award-
winning Dell Dimension XPS P100
machine faor less than you ever
thought possible.

You also get the advantage of
award-winning service and
support. In fact, we've recently won
a "Best” in PC World's Reliability
and Service study.

So with Dell, you get a high
quality PC at a great price, without
paying the price in the areas of
reliability and support. That's
what we call being in the zone.

800-545-3721

In Canada® call 800-668-3021
Mon-Fri 7am-3pm CT  Sat 10am-6pm CT
Sun 12pm-5pm CT » http://www.us.dell.com/

| Keycode #04093





