








































































































































































































































































































































































































































































































































































































































































































































































































































































































EPILOGUE 

LEAVING CHICAGO 

By the time this book went to press, the Beta-1 release of Windows 95 
(nee Chicago) had been distributed to about 15,000 developers and 
users around the world. Early reviews and product evaluations had ap­
peared in industry magazines, and interest in the product had already 
swelled beyond the dull roar level. The early sightings of the product 
also raised a number of questions-about the positioning of Windows 
95 vis-a-vis Windows NT, about the new user interface, and about the 
likely level of success for Windows 95. 

Right before this book went to press, I talked with Paul Maritz, se­
nior vice president of Microsoft's Systems Software Division, and Brad 
Silverberg, vice president of Microsoft's Personal Operating Systems 
Group-the group directly responsible for Windows 95. The interview 
took place in Paul's office at Microsoft on July 22, 1994. I asked Paul 
and Brad about their aspirations for Windows 95 and about some of the 
product features already receiving critical review. Their answers were 
candid and largely devoid of the marketing hype that Microsoft is so 
justly famous for. Brad in particular is an irrepressible Windows 95 en­
thusiast. Clearly, neither man had any illusions about the amount of 
work still left to do before Microsoft would be in a position to ship a 
great product, but their demeanor suggested that the light they saw at 
the end of the tunnel was not from an oncoming train. Here is the in­
terview. It's been edited for syntax, and the sounds oflunch have been 
deleted, but the semantics remain untouched. 

AK: Adrian King, Interviewer 
PM: Paul Maritz, Senior Vice President, Microsoft Systems Software 

Division 
BS: Brad Silverberg, Vice President, Personal Operating Systems, 

Microsoft 
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AK: My first question relates to the potential for confusion when Chicago ap­
pears in the market. You'll have a Windows 3.1 product that's been very popular, 
Chicago, Windows NT, and Cairo coming up. As far as the evolution of the 
desktop is concerned, over what time frame do you see which operating system 
claiming the major share of the desktop market? And what should people be do­
ing when they upgrade or when they really need to move to the more powerful 
product? 

PM: There are basically two ways you can approach that question. One 
is Chicago vs. Windows 3.1, and the other is Chicago vs. Windows NT. I'll 
let Brad address the 3.1 part of it. 

BS: Chicago is simply the next major version of our high-volume desk­
top Windows operating system. So it's the successor to, replacement · 
for, Windows 3.1 and Windows for Workgroups. Those products have 
been phenomenally successful. We're selling over 2 million units of 
those a month. We announced yesterday that we've shipped over 60 
million copies of them. And Windows Chicago is just the next version. 
Anybody who will be buying a new version of Windows after Chicago 
comes out should be buying Chicago. Anybody who is running Win­
dows should be running Chicago. Just as today I don't know anybody 
who is running Windows 3.0, I would expect in some period soon, 
maybe a year after Chicago ships, that if you talk to people who are run­
ning Windows-they'll be running Chicago. It's a replacement. And it's 
complementary with our version of Windows targeted for high-end 
workstations, mission-critical applications, technical workstations, and 
the most demanding corporate applications. That's Windows NT. 
Daytona is simply the next version of Windows NT, and Cairo is the 
next major version of that product line. 

PM: I think there will come a day when we will shift more and more of 
our corporate customers toward the NT platform. But with Windows 
NT we deliberately bit off some very challenging things. Basically it's a 
tremendous investment in raw software technology-writing a code 
base that's truly portable across architectures, that's certifiably secure, 
that's suitable for distributed computing, that's highly extensible, etc. 
And all of those things come at a price. They require a lot of resources, 
which means that as of today Cairo is really targeted at the higher end 
of the line-to people for whom those features of security, extensibility, 
and scalability are very important, and who are willing to pay for the 
hardware resources necessary to allow them to have those features. 
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Over time, as the center of gravity in the hardware base shifts, par­
ticularly in the corporate environment, as people move toward 
Pentium-class machines, with 16 or more megabytes of memory, we'll 
be able to shift more of our corporate customers in the direction of the 
Windows NT code base. But we see forever having to maintain at least 
two implementations of Windows in order to be able to cover the broad 
spectrum of people who use PCs. 

BS: The products represent two natural design centers, and that will 
continue. I mean the natural flow of technology is always-starts out at 
the high end, a couple of years later it becomes mainstream, a couple 
more years later it's obsolete. It's no different from what we see today. 

PM: Today and in the future we see ourselves having a design center at 
the high end, where we're trying to push technology as fast as we can, 
realizing that we're probably using more resources than most people 
have in order to do that. On the other hand, we need to remain really 
focused on the broad market in two senses, making sure that we stay 
within the resource constraints that not only new machines but the in~ 
stalled base of machines has and that we stay very focused on produc­
ing software for ordinary people who don't want to understand 
anything complicated and just want to use their systems. 

We see ourselves having to maintain these two design centers and 
two teams focused on doing that. That's been our strategy for the last 
three years, and I can see that as being our strategy in the future. What 
you're seeing is simply the output of those two focuses coming into the 
marketplace when we move from Windows 3.1 to Chicago, and there 
will be successors to Chicago. Some of those successors to Chicago 
might use a lot of the technology that you find only in Windows NT to­
day, but they'll still be, from a design point of view and a philosophy 
point of view, targeted at a broad mass market. At the same time, we'll 
be using new technology at the high end-what you think of as the 
Windows NT line-where our focus is really on client-server comput­
ing, distributed computing, system administration, and a lot of other 
aspects. We hope we can increasingly share technologies between those 
two environments, but I think there's always going to be a difference 
between them. 

It is a more complicated strategy, both to explain and to execute. 
It certainly does put some strains on us, but I think the result of it is that 
we'll be able to serve a broader class of customers in the future and not 
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be forced to bifurcate the world and say that for corporate computing 
you use only Windows, and for home computing you have to go and 
buy some other random product that comes out of Nintendo-space or 
whatever. 

BS: That's like with Intel when the 386 first came out. It was high end; 
you only ran the 386 for servers; and then it was on high-end desktops; 
and now it's pretty ubiquitous. And now, at least from an accounting 
standpoint at Microsoft, we've written off all our 386s. That's just a 
natural flow of technology. But there's still that high-end space. Intel is 
still producing very high end chips, and they are focused on the server 
first, and then they come down to the desktop. The hardware technol­
ogy flows that way. You'll see the same thing in our operating systems. 

PM: There are some things that flow the other way as well. Ease of use 
factors in particular. And that's what you see being pioneered in the 
Chicago area. Things like the new user interface and the Plug and Play 
framework, which are absolutely vital for the broad market but which 
you'd like to have in the business-oriented market and the high-end 
market as well. And those things will flow into our high-end product 
line and be used there. So Cairo has as one of its objectives to absorb 
some of the features that are being introduced with Chicago. 

AK: At !,east in the Windows NT product line, you've made a big investment in 
the portability of the code for adaptation to RISC processors, which is not a con­
sideration for Chicago. Yet the· RISC-based machines have had a minimal 
impact in the market so far. Do you see that changing? Or do you think Intel­
Intel-compatible chips-is going to hold sway forever? 

PM: It's still hard to say. I mean, today, clearly Intel has been very suc­
cessful in bringing new parts into the marketplace and increasing their 
price performance on a regular basis, which has meant that it's been 
tough sledding for anyone else to make enough of an impact to get 
some market share. But we still think we've done the right thing in 
terms of slowly but surely investing in technology that says, whenever, 
whatever happens down in the silicon, our customers are going to be 
insulated from it; that we can take advantage of innovation wherever it 
comes from; that it's not something that people need to be concerned 
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about. I think Intel is very focused on the challenge posed to them by 
the Power PC chip. I think the huge investments that they're making in 
future processors, the kinds of deals they're announcing with compa­
nies like Hewlett-Packard, mean that they have every intention of not 
giving up their leadership. 

AK: For each of these products, and here I mean Chicago, Daytona, and Cairo, 
what's a good configuration for me to buy to run them? 

BS: What applications do you want to run? 

AK: Microsoft Office? 

BS: The goal with Chicago, and one we've worked super hard as a 
team to achieve, is that whatever you're running today, on Windows 
3.1, if all you do is move from 3.1 to Chicago, you 'II be at least as happy 
as you were before. So that the performance you saw before when you 
ran those applications you'll see with Chicago. 

PM: And on higher-end machines you'll be even happier. 

BS: The Chicago performance curve is that the more memory you 
add, the better we can really take advantage of it. And that is something 
a little different from 3.1. In Windows 3~1, we weren't able to take ad­
vantage of higher amounts of memory the same way, and the perfor­
mance curve would flatten out. But with Chicago we have an integrated 
cache management system for the filesystem, the network, and virtual 
memory that allows us to dynamically balance the cache in real time to 
really take advantage of additional amounts of memory. But if you're 
running games or Microsoft Works or Microsoft Publisher, as with a lot 
of these home machines, and you go to a mass merchant like Costco, 
what you need and what they sell is a 4-MB machine. People take it 
home and they're happy. How many? Seven million home machines 
sold in the United States in 1994? People are buying 4-MB 486 systems 
for their homes. 

PM: If you run some of the application benchmark suites that use nor­
mal features like cut and paste, printing, and things like that, with Chi­
cago the knee of the performance curve is approximately 6 MB. For 
that user scenario you won't get a lot of performance increase by going 
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above 6 MB. And on Daytona [Windows NT version 3.5-Ed.] the knee is 
around 12 MB. 

AK: Mat is it going to be with Cairo? 

PM: You can't say at this point in time. Clearly the development team is 
going to work hard to make it as good as it can be. Both our teams, the 
Chicago team and the Windows NT team, have learned the religion of 
"you'd better stay on top of size and performance." It's very hard to put 
those things back into a product. You have to stay on top of them up 
front. The Cairo team-they're going to be working really hard trying 
to contain that. On the other hand, their goal is to be a very functional 
platform, so they have to set the trade-off dial in terms of resources vs. 
function. And it's set differently on that platform. And the kinds of cus­
tomers who will buy Cairo are not nearly as concerned about whether it 
runs on a 4-MB machine. 

BS: One of the missions of Chicago is to be able to upgrade the exist­
ing installed base. It's not just for new machines. That means ... 

PM: You've got to be religious about it. 

BS: ... you've got to be really hard core about making sure you run on 
what people have today and not have to have them buy more memory. 
And that means running well with whatever they're running today, and 
running in the same amount of memory. At the same time, I'm sure as 
people get into Chicago, as they want to start taking advantage of some 
of the new capabilities, sure they'll need more memory. As you take 
advantage of stuff you weren't using before, you might need additional 
resources. 

PM: I think the other thing to say is that usage patterns of applications 
are changing as you go toward compound documents and things like 
that. You really have to have a lot more memory than many people do 
today. We're rapidly reaching the day when applications' usage of 
memory is getting to dominate the operating systems' use of memory. 
To really answer those "What configuration?" questions, you have to 
ask, "What kind of applications? How many? How complex are your in­
teractions among them?" 
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AK: My follow-up question would be, gi,ven that there's this big emphasis on 
OLE ... 

PM: There's no question that if you want to get the full benefit out of 
OLE you've got to have more memory. If you really wanted to use one 
of the modern office suites, whether it be Microsoft Office or Lotus 
Smart Suite, to its fullest capability, you'd be looking at an 8-MB mini­
mum machine. 

BS: For that type of system. Some people are very content to run Works 
or Publisher or run their games. There are millions and millions of 
people like that. 

PM: Or even within the suites, they may be using something but not us­
ing OLE. Perhaps just doing basic word processing, for example, so 
they don't need all that extra memory. 

AK: So if I walk into Computer City in a year's time to buy a new system . .. 

PM: You personally? Oh, 32 MB easy ... 

AK: No. I'm buying it for my mother or somebody. Is Computer City going to 
have 8-MB machines as their standard boxes on the shelves? 

PM: In a year's time? I think so. 

BS: Probably that will be typical for Computer City. Costco might still 
have quite a selection of 4-MB machines. Not as many as today. But Chi­
cago won't be a factor in that. 

PM: Brad and I were talking about that this morning. PCs, I mean re­
ally well-equipped PCs, 486-class machines, are almost down into the 
consumer appliance price band. And it's interesting to speculate about 
what happens when a decently equipped multimedia machine gets be­
low $800. We might see a whole new segment of the market open up 
there. Which is another reason we have to remain very, very focused on 
assuring that we'll have software that continues to run on the 4-MB 
level for some time to come. 
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AK: Talking about Chicago in particular, what I've noticed most as I've used it 
during all the testing periods is the amount of effort that has been applied to 
cleaning up everything in Windows that used to annoy you. I mean, every little 
detail has been gone into. There is no stone unturned. That plus the new features 
represents a huge amount of development and testing effort-in particular, com­
patimlity testing. Given that you 're now later than you would have liked to have 
been, in terms of releasing Chicago, do you regret any of that investment? 

BS: Oh no. No. That's Chicago's mission-first and foremost to make 
PCs really easy to use, delivering on the promise of PCs as an appliance. 
That's the number one thing we set out to do with Chicago. 

There were really four things we set out to do in Chicago. One was 
to make PCs easy to use. That involves a new shell, Plug and Play, and 
this fit and finish polish you've just talked about. Number two is to have 
a modern 32-bit operating system underneath with threads and 32 bits 
and all that stuff. An aspect of that is to make Chicago a fully bootable, 
complete operating system so that it's not limited by DOS, not crippled 
by DOS, and has all the benefits of being a completely self-contained 
graphical operating system. The third element· was connectivity­
whether in a LAN or a WAN or a mobile dial-up environment. And the 
fourth is compatibility: being a no brainer upgrade. 

Clearly number one was ease of use. And that was the thing that 
drove a lot of the things in category number two-the powerful operat­
ing system. For example, we added long filenames. When we set out to 
do Chicago, we didn't think we could figure out a way to do long 
filenames, in the FAT filesystem, in a compatible way. For years, I mean 
you know this, we've continued to look at this problem. The idea of 
long filenames is not a new one. Eight-dot-three names is not some­
thing that people have always said, ''Wow, this is a really great thing. 
Let's stick with it." It's really painful. But every time we've looked at it 
and had good people look at it, they've failed to come back with solu­
tions that were workable. But this time, when they came back and said, 
''We can't figure it out," we sent them back and said, ''We don't have a 
product unless you fix that." I can't imagine coming out with the next 
major version of Windows, whose mission is ease of use, and we're still 
telling people they need to use eight-dot-three names. That's failure. 
So we went back, and the team came up with a very, very clever solution 
that allows us to have eight-dot-three names as well as long filenames in 
a compatible high-performance way. I think it shows the commitment 
to solving hard technical problems in the kernel that is one of the de-
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fining characteristics of Chicago. So I don't regret those efforts for a 
second. Chicago is going to last for a long time. The legacy of Chicago 
is going to be with us for years. And cutting corners to release the prod­
uct a month or two earlier would have been a completely false 
economy. 

AK: Am there featums you wish you hadn't included? For whatever reason? You 
don't like them. You don't think they 're applicable in the current market . .. 

BS: I love the product. I'm so in love with this product. My history of 
using the product is that I have two identical machines in my office. 
Both 8-MB 386~ 33-MHz systems. One runs Windows for Workgroups 
3.11 and the other has been running Chicago since M5 time frame [De­
cember 1993-Ed.]. I wanted to be like a user and use the product like a 
user. So initially I spent most of my time, probably 80 percent of my 
time, on the WFW machine, and then I would just go over to Chicago 
and explore for a while and find some things I didn't like and send 
some mail to see if we could get this or that fixed. And as the product 
progressed, it got better and better and faster and easier and more ro­
bust-to the point now where 99 percent of my time is spent on the 
Chicago machine. When I have to go back to the Windows for 
Workgroups machine, it's like, 'This is the old stuff. How did I ever use 
this? How did I ever like it?" And I think the shell team has done a phe­
nomenal job of really delivering on the promise of ease of use-it be­
comes addictive, so much so that you just don't want to use the old stuff 
anymore. And Windows 3.1 really is, in comparison with Chicago, last 
generation. So, I can't really point out anything I wish we would have 
done differently. I wish, obviously we all wish, that the product was on 
the market today and we were working on version 2. But we're commit­
ted to making sure the product is right before we ship it. 

AK: Lets talk about the user interface some more. Already, in some of the re­
views of the first beta release, theres been criticism that the shell is too different or 
simply a mix of lots of other things that have gone befom. Whats your msponse to 
that, and what do you think am the really original features of the shell? 

BS: I think the shell is tremendous. And the feedback I get from beta 
testers, the vast majority of beta testers-and I'm very active on the 
CompuServe beta test forum, I know these people, I've worked with 
them for years, and they don't hold back-what do they think? They 
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love it. You know, the first day it feels like a new pair of shoes. It feels a 
little bit uncomfortable. You're just not used to how it feels. The second 
day it starts to get a little broken in. By the third day it feels like the 
most comfortable pair of shoes you've ever owned and how did you 
ever wear the old ones? Some of the people who are passing opinions 
haven't even used it! There are other people, who for whatever rea­
sons, want to stick with the old user interface, for training or migration 
reasons, maybe. That's fine. We're glad. We'll supply that feature and 
we'll make it easy for people to use File Manager, Program Manager, 
and so on. And they can migrate to the new user interface at the pace 
they like. 

I have heard some of the criticisms, that it's a collection of OS/2 
and Motif features, and features from all these other things, and itjust 
makes me laugh. We never even looked at Motif. I can't tell you what 
Motiflooks like! I don't think Joe can either [Joe Belfiore, the lead shell de­
signer in the Chicago group-Ed.]. 

PM: There were people who looked at Motif. We didn't put our heads 
in the sand and not look at what was going on around us. But what is 
certainly the case is that this thing was not designed from "Oh yes, let's 
take three features from there and three features from there." It was 
designed to solve problems that had been identified in the existing 
Windows 3.1 user interface. 

BS: And problems in other graphical operating systems. 

PM: We had guys go out and not only do the internal usability testing 
you traditionally do, where you get a bunch of guys in and videotape 
them as they try to do some tasks on a machine. We also went out and 
spent time with real users, just sitting in and watching. And we learned 
a lot of stuff there, like what nine-tenths of the world finds very diffi­
cult. It turns out that nine-tenths of the world can't find their windows, 
nine-tenths of the world finds overlapping windows confusing. Most 
people run with their windows maximized all the time ... 

BS: ... or only run single applications. These are common problems 
people have that we went out to solve, and one of the things we learned 
as we worked on the Chicago user interface is that by having a really 
good design you solve a lot of problems you never anticipated you were 
setting out to solve. Good design really means that you have a small 
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number of really good principles that work together, that combine 
freely and combine well. So that while we started out to make Chicago 
easy for novices, we found that having a small number of really useful, 
easy to combine principles means that we made the product a lot easier 
and a lot more powerful for power users too. That's the benefit of good 
design. I think we make quite a number of innovations and contribu­
tions in the Chicago user interface. I fully expect the developers of 
other operating systems to follow suit with some variation of what we're 
doing. Things like the taskbar. The taskbar is a breakthrough in how 
you manage multiple applications. On whatever graphical operating 
system, we've found that people can't do window management. They 
lose track of things. They don't run multiple applications because they 
just lose track of them. The taskbar makes it very easy for people to run 
multiple applications and not have to worry about window manage­
ment. It's like Windows TV! You just click a button and you get the Ex­
cel channel or you get the Word channel or you get the Mail channel. 
It's a metaphor that people are very used to. It gives you an anchor 
point together with the Start button so that if you don't know how to 
get something done, you're led to that one place that's really the 
source of90 percent of what the system can do. 

The Start button. Having a uniform namespace so that all system 
objects are in a single namespace, so you don't have a Font Manager 
and a Program Manager and a File Manager and all these other manag­
ers. If you want to look at your printers, you go to the Printers folder. If 
you want to look at the attributes of your printer, you look at Properties 
on your Printers. You don't have to say, "I want to add a printer. Do I go 
to the Control Panel for Printers, do I want Setup or do I want some­
thing else ... " 

PM: Going back to your original question. People who say that this 
thing is like the Workplace shell, or Motif, or something else just really 
haven't used either product, or they wouldn't be able to say that. 

BS: So having properties on all objects in the system-that's uniform. 
Anytime you see something, you know it has properties, and you can 
right-dick and get to the properties. That eliminates the complexity 
bomb that would otherwise be there. If you want to add more and more 
capabilities to a system, unless you have this common framework that 
allows you to add things in a uniform way, you're just adding idiosyncratic 
feature after idiosyncratic feature. So the right-dick for properties, the 
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taskbar and the Start button, shortcuts or links-whatever we end up 
calling them-I think will all be important. They change the way you 
work. They absolutely change the way you use the system. You never 
have to remember crazy pathnames all over the network anymore. You 
just create a folder. Single-dick to close. Stupid little things, but once 
you get used to it and then you go back to 3.1, you say, "This is really 
awkward. How did we ever live with this?" 

AK: So coming from that, name your three favorite Chicago features. 

BS: The shell itself. For sure,just the whole look and feel and gestalt of 
the shell. Second, I love shortcuts. I think shortcuts, particularly short­
cuts to network resources, change the way I use the product. They 
make me more efficient on a day-to-day basis. The third feature I'd say 
is the integration of the network. How the network is seamlessly inte­
grated into the system. 

PM: I think a lot of the Plug and Play features are pretty nice. And not 
just at the "stick the boards in and pull them out" level. It's the whole 
way you can go in and reconfigure your desktop without rebooting 
your system and having to clink around like that. 

BS: Plug in a CD ROM and not have to spend the weekend doing it. 

PM: I think a lot of the mobile features are pretty nice. It's a real nice 
system to take on the road on your laptop. There was a bunch of stuff in 
M5 [the release distributed at the December 1993 developer conference-Ed.] 
that we got cleaned up in Beta-I, and more still needs to be done, but 
you can see that it's going to be a lot better for mobile users. The Brief­
case and all those kinds of features that are really cool. Thirdly, there 
are elements in the user interface that you think, Boy, how did we live 
without these things? Like the Document list and the Start button. You 
notice how much easier it is than if you have to open up the File Man­
ager, find the directory, scroll down the directory list, and find the 
document and then open it. It cuts four or five clicks out of every op­
eration. You realize you're getting to stuff far more quickly than you 
were before. 

AK: Do you think Chicago is MS-DOS 7. O? Or is there going to be a different 
animal called MS-DOS 7. 0? 
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PM: I think that for all intents and purposes Chicago is MS-DOS 7.0, if 
by that you mean that MS-DOS 7.0 is the next version of the software 
that every PC comes equipped with. Will there be a nongraphical prod­
uct that will have the familiar C:\ prompt as its fundamental interface? 
And as such is it MS-DOS 7.0? It's an interesting question. You have to 
ask yourself, "What is the market for the end product?" There would 
have to be somebody who for some reason has a complete aversion to 
graphical user interfaces and refuses to use one under any circum­
stances. On the other hand, we've always been surprised by the number 
of people who want to buy an upgrade to MS-DOS. 

AK: Have you identified the people who like the C:\ prompt, or are you just 
guessing that they 're out there? 

PM: That's why we haven't made a decision one way or the other 
whether we want to do MS-DOS 7.0. It's hard for us to figure out how 
many of these things we'd sell. Logic would say you're not going to sell 
that many. 

BS: Chicago would run the same MS-DOS apps that such a product 
would. We put a lot of effort into our support for MS-DOS applications 
so that we could run anything that's out there. It's not as if an MS-DOS 
7.0 would run applications that Chicago wouldn't. It just wouldn't be 
able to run Windows applications. We just don't know yet if there's suf­
ficient demand. If there's enough demand, we'll build it. 

AK: When do you see the release of a fully Chicago compatib/,e version of Win­
dows NT happening? By that I mean a release with the new shell, Plug and 
Play, and all the rest of it. 

PM: That's the next release after Daytona, called Cairo. Our goal is to 
get that out during 1995. 

AK: Do you worry that peopl,e will simply dismiss Windows NT when Chicago 
hits the streets with all the attendant publicity ? That they 'll just sort of forget 
about it and assume that Microsoft has aced itself again? 

PM: There's a very real reason they won't forget about NT. NT is our 
offering, quite apart from any other issues, for the server market. So 
we'll continue to sell NT very aggressively in the server market, where it 
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offers tremendous advantages-where it can handle multiprocessors 
and offer security, reliability, and robustness-those sorts of things. 
Those features are not just "nice"-they're absolutely necessary. 

And there are significant customers who have already selected 
Windows NT as their desktop operating system. They'll be buying Win­
dows NT in fairly large numbers during Y995. These are customers like 
financial trading houses, who have long development and deployment 
cycles because they're planning to run some very critical applications. 
So there will be significant customers buying and deploying Windows 
NT during 1995. And our focus will be on servicing those customers. 
Windows NT is not an operating system that we have ever expected to 
sell through the comer store. It was built expressly in order to solve 
specific problems for people, and we'll concentrate our marketing ef­
forts on servicing those customers. And then, when we get to Cairo, 
which does pick up the Chicago UI, that's when we'll expand our mar­
keting of the NT product to an even broader segment of the corporate 
market. 

AK: Do you lose any sleep over the people who are trying to compete with you fJy 
attacking Windows? The WABI initiative, Taligent, OS/2, etc., etc.? 

PM: Do we take competitors seriously? Yes. We have to because of the 
very large sums of money that people are spending to compete with us. 
And these are not incompetent people, not stupid people. These are 
people who are very serious and have us steadily in their sights. We 
can't afford to grow lax or to ignore them. On the other hand, I think if 
we execute, if we deliver in a reasonable way, and above all, if we deliver 
quality, we'll be OK. My biggest concern with Chicago is that because it 
has to sell to so many people and be a successful upgrade for so many 
satisfied users today, it has to be a very high quality product. So if we ex­
ecute well in a reasonably timely way and deliver a quality product, I 
think it's going to be a tough job for our competitors to try and match 
that. 

AK: Do you think it's technically feasible for somebody to run a Chica~ 
compatible system hosted on top of another operating system? 

BS: It's only software. 
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PM: It's a question of time ... 

AK: Within our lifetime? 

PM: ... and resources. You understand, we're not religious about this. 
We have licensed the Windows source code including the Chicago 
source code to people so that they can do precisely that-in the UNIX 
environment, for instance. 

BS: If IBM wants to license Chicago, we're glad to license it to them. 
To us it's just a business decision. It's not a religious decision. 

PM: Cloning these modern pieces of software is a tough challenge. I 
don't know the exact line count of Chicago, but it's millions of lines of 
code, and compatibility is just an incredible, incredible challenge. We 
have full access to all the Windows 3.1 source code and our test suites, 
and getting both Chicago and Windows NT to be compatible with Win­
dows 3.1 and run all those applications has got to be the largest part, by 
far, of our expenditure of effort. 

BS: All things said, I'd rather be playing our hand than their hand. 
We've got a tough challenge, and if we execute, we're in good shape. 
I'd rather be in our position than theirs. 

AK: You 're re-emphasizing OLE with Chicago by including it as a standard 
component. How do you feel OLE is doing in terms of both the number of ISVs 
who are really adopting it and its position in competition with the other object 
architectures? 

PM: There's a tremendous amount of heat and light about "things ob­
ject" at the moment-most of which has nothing to do with the average 
end user. This is truly an industry-induced storm here, where we're just 
talking to each other. But OLE is the only thing (a) that an ISV can con­
cretely do something about and (b) that an end user can actually use to 
get some benefits from component-oriented software. We have done a 
lot of thinking about OLE, and a lot of design work has gone into it. A 
lot of what you hear bandied about, that OLE isn't good with a distrib­
uted environment, or isn't able to handle nonrectangular Windows, is 
all just nonsense. All that stuff has been thought about and provision 
made for it and, in fact, if you take the distributed case, designed very 
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elegantly for in the sense that all of the components that are written 
today will be able to play in a distributed environment with no change 
whatsoever. This is not true of models like DSOM, where you have to 
make source code changes to get your components to work in a distrib­
uted environment. 

In terms of acceptance in the marketplace, the thing to do is to 
watch people's feet, not their mouths. There isn't any major software 
vendor who isn't making significant investments in OLE technology. 
OLE is a very broad thing. It's really an umbrella for a series of technolo­
gies-application automation, compound document support, etc. Not 
all ISVs are using all the options under that framework, but that's to be 
expected. It's like an operating system: not all ISVs use all the APis in the 
operating system. There are many people making their applications 
OLE enabled. There isn't anybody of note at the moment who isn't. 

AK: The recent Microsoft Developer Network News listed "the magnificent 
seven" requirements for an ISV who wants to license the new Windows logo for 
display on the product box. One of these was that you've got to support OLE. 
That's a little bit aggressive, I would say. Why did you decide to do that? 

BS: I think to build a quality Chicago application requires developing 
Win32 OLE applications. That's part of what it means to build a great 
Chicago application. 

PM: People should have certain expectations of their applications 
when they see that logo. What we're saying is that they should be able 
to see that this application, by virtue of carrying the logo, is going to be 
a first-class citizen in this environment. And, in our opinion, to be a 
first-class citizen this is what you need to do. 

BS: Win32, OLE, long filenames ... 

PM: People don't have to use the logo. This is an issue of what you want 
the end user to be able to expect when he sees an application that has 
the Chicago logo on it. 

AK: One of the things I didn't understand looking through that requirements 
list was that a qualifying app must be able to run on Windows NT version 3.5. 
Given that you don't have all the Chicago facilities in that rekase, how does an 
ISV do that? On the one hand, you 're insisting on adoption of the new look and 
feel, and on the other you 're insisting on being able to run on Windows NT. 
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PM: The answer is that we've made it very easy for people to produce a 
high-quality, first-class-citizen Chicago application and also have that 
application run on Windows NT 3.5. The controls that you'd use to get 
that new look and feel will be available on the Daytona platform, so we 
feel that that is actually a very modest requirement. And most ISVs plan 
to meet it. 

AK: So that will be a library that'.s going to ship with Daytona or a compiler or 
something? 

PM: Yes, with Daytona. 

BS: The main thing that Daytona won't have will be integration with 
the shell. But that's OK because the key message for ISVs is that they 
just write to Windows./ And there are two different implementations of 
Windows. There's the high-end NT implementation and there's the high­
volume Chicago implementation. But it's just like when you write an 
Intel program: you don't write to a Pentium, you don't write to a 486, 
you just write to the Intel instruction set and depend on Intel to get the 
semantics of that instruction set uniform across the implementations. 
The same is true with Windows. We just want ISVs to write to Windows 
and leave it to Microsoft, with some testing by the ISVs, to make sure 
that it will run.across the various implementations of Windows. 

PM: And there are some rules you have to follow to do that, but by and 
large we feel that those are fairly commonsensical and that they won't 
be a big overhead. 

AK: Can you give some idea of the scope of the project? Number of programmers, 
testers, and those sorts of metrics. 

BS: I can't tell you exactly how many people. Chicago is done by my 
core team as well as by people both within Microsoft and outside 
Microsoft working on some external components. The OLE code, for · 
instance, is done by a group in Daytona. Mail is done by a group in the 
Business Systems Division. And some components came from outside 
the company, like the file viewers, the terminal application, and the 
backup application. And I have no idea how many people are working 
on those components. If you eliminate those people, just within the 
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Chicago core group, it's approximately 350 people. That includes de­
velopers, program managers, testers, and marketing people. Of which, 
say I 60 developers-I think there are I 60 developers in the Chicago 
group. That's again just my team. That doesn't include Mail or OLE or 
some of the external components. And approximately the same num­
bei of testers. 

AK: Do you know the numbers of tests that have been done? 

BS: I know that to this point, we've done over 400,000 hours of stress 
tests. We've got about 20,000 beta sites. The product has been in a PDK 
(Programmers Development Kit) release for almost a year now. The 
first PDK was in August I 993. By the time we ship, it will be the most 
stress-tested, most beta-tested, most analyzed, most speculated-on piece 
of code ever delivered in the history of software. !think it's about 4 mil­
lion lines of code altogether. 

AK: Do you think there are any features that you might yet drop? 

BS: Oh yes. I don't really want to discuss what they might be. But we 
have a list offeatures in the category "if we have a hard time with these, 
we'll find a way to get them done," and we've got another list of fea­
tures in the category "if we have a hard time with these, they'll catch the 
next train." But as you can see from Beta-I, the product is awfully com­
plete. In many ways, if we hadn't spent so much time talking about 
some of the features yet to come, it'd be a fine product-even if we 
didn't add anything that wasn't in Beta-I. We feel real good about the 
content that's in the beta. And stuff that's not yet in the beta? We hope 
to get most of it in, but if we don't, I'll still feel good. 

AK: And you 'm planning two mom beta cycles be/om shipping? 

BS: Yes. 

AK: I think the first one went to about 20,000 people? 

BS: Beta-I has gone out to about I5,000 now, and by the time we finish 
rolling it out it will be up to about 20,000. 

AK: Is that going to incmase? 
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BS: Oh yes, it'll only increase. And the last one will be truly massive. I 
mean, some of the numbers we're talking about are 100,000, 200,000. 
Because we want to make sure that the product really has those road 
miles underneath it so that when it comes out, people are really com­
fortable that it's solid production quality and they can roll it out broadly. 

AK: How many national languages are you going to ship in? 

BS: Simultaneously we will have seven languages. We'll go up to some­
thing like twenty-six languages altogether. And they will all be done 
within the first 180 days of shipment. The vast majority will come out 
within the first 30 to 60 days. The first seven languages are English, Ger­
man, French, Italian, Swedish, Dutch, and Spanish. 

Let me give you an example of just how broadly we're going to 
localize Chicago. We're doing a Thai version. We just approved, this 
week, a Slovenian version of Chicago. We're doing a Catalan version of 
Chicago. We're doing a Basque version. So there's really nowhere in 
the world you can go and not be able to get a localized version. 

AK: .. . and not run into Chicago. And one final detail question. The Pen ex­
tensions were heavily emphasized early on in some of the product presentations, 
and then discussion of them kind of disappeared. What happened there? 

BS: They're in the product. We're definitely planning to include the 
Pen extensions with Chicago. The level of visibility they get, I think, will 
be commensurate with the level of visibility that pen-based machines 
will have in the market. A couple of years ago, they were getting a lot 
more visibility than they are now. Some pen-based products came out, 
but they weren't particularly successful. We still think there's a place for 
them, particularly in vertical markets. We're just building the Pen ex­
tensions in as part of the product. It's not worth calling out that much 
attention to them, but if companies are building pen-based machines, 
they'll know that the pen support will be there. 

AK: Thanks for all the infovmation. Good luck with getting the product out 
the door. 

And there it is-Chicago circa July 22, 1994. No doubt the long road from 
Redmond has a few twists and turns yet to be revealed. I'm sure we'll all be 
watching with a great deal of interest. 
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0:32 addressing Memory addressing that uses the least significant 32 
bits of the full address. 

16:16 addressing Memory addressing that uses a 16-bit selector and 
a 16-bit address. 

access control list (ACL) The data defining the access rights of net­
work users to a particular network resource. 

account See user account. 

address book A database used by the messagi,ng system to record 
usernames and electronic address information. 

address space See virtual address space. 

AEP See asynchronous event packet. 

alias At one time, a synonym for shortcut. 

API See application programming interface. 

application programming interface (API) The defined set of func­
tions provided by the operating system for use by an application. 

appy time (application time) A Windows system condition in which it 
is safe for a VxD to make fiksystem calls or request memory allocation 
services much as if it were an application program. 

asynchronous event packet (AEP) A data structure used in the 
fiksystem software to notify the lower layers of the occurrence of an 
event such as the completion of a data transfer. 
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asynchronous event routine A function that can be called by the oper­
ating system kernel upon the occurrence of a set of predefined events. 

At Work Microsoft's office product automation initiative, designed to 
allow common devices such as photocopiers, facsimile machines, 
and personal computers to exchange information in a common digi­
tal format. 

authentication Validation of a user's network logon information. See 
also pass through authentication. 

automation See OLE automation. 

base system The operating system components of Windows 95, 
comprising the memory management, task management, and inter­
rupt management functions of the operating system. 

Bezier curve A mathematical technique for drawing a curved path 
given a set of discrete points. Frequently used in computer-based 
drawing systems. 

BIOS (and Plug and Play BIOS) The Basic Input Output System of 
the PC. The BIOS comprises the lowest-level interface to common 
devices such as the system clock, the hard disk, and the display. A 
Plug and Play BIOS supplements the BIOS functions with routines 
that support Plug and Play operations such as device enumeration. 

bit bit A bit block transfer, an operation that moves a collection of 
bits from one place to another. The most common example is the 
transfer of an in-memory image to a display device. 

block devices Devices addressed in terms of blocks of bytes, such as 
disks and tapes, as opposed to devices addressed in terms of single 
characters or pixels, such as printers or displays. 

boot loader The software responsible for starting the operating sys­
tem-typically after power on. In Windows 95, the boot loader is a 
modified form of MS-DOS. 

briefcase A specialized shell folder that allows the synchronization of 
different versions of the same file. 
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browsing Looking around the network-locating files, programs, 
printers, and so on. See also Explorer. 

bus A device that plays a role in the control of at least one other de­
vice. In the hardware context, adapter cards plug into a bus. In the 
Plug and Play context, any device that provides resources is a bus. 

cache A transient storage area in main memory used for data that 
might be needed again in a very short time frame-for example, the 
directory information associated with a ftksystem. Intel processors 
also implement a hardware cache to retain copies of frequently ac­
cessed memory locations. Windows 95 implements a shared cache 
(under control of the VCACHE VxD) used for file and network access 
and paging. 

Cairo The codename for Microsoft's future release of the Windows NT 
operating system. See also object fiksystem. 

calldown chain An implementation technique (used in the ftksystem 
architecture) that allows an arbitrary number of functions to be 
chained together for execution. 

call gate See gate. 

CDFS The Windows 95 protected mode implementation of an ISO 
966<H:ompliant CD ROM filesystem. 

CISC processor A complex instruction set computer processor. A 
CISC processor uses a large number of instructions containing mul­
tiple fields, addressing modes, and operands. Many CISC instruc­
tions take more than a single clock cycle to decode and execute. 

client Usually a system attached to a network that accesses shared net­
work resources. 

client application A program that makes requests of a server applica­
tion using a defined interface such as named pipes, RPC, or NetBIOS. 

client-server networking· A network architecture in which shared re­
sources are concentrated on powerful server machines and the at­
tached desktap systems fulfill the role of clients, making requests 
across the network for centralized information. 
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CMC See Common Messagi,ng Calls. 

CMOS memory Memory kept alive by the system battery. PCs use 
CMOS memory to store configuration information, and some Plug 
and Play systems use CMOS memory to store device information. 

color profile The definition of a devi§:e's color capabilities and cur­
rent calibration. Used by the image color matching system. See also im­
age color matching. 

COM See Component Object Model. 

Common Messaging Calls (CMC) The set of calls defined by the 
X.400 API Association for use in messaging applications. Similar in 
scope to Simple MAP!. 

Component Object Model (COM) The architecture from which OLE 
is derived. Microsoft is working to establish COM as an industrywide 
standard for object-oriented systems. 

compound document An OLE term that describes a single document 
containing multiple data types and operated on by multiple OLE 
server applications. See also container. 

compound flle A file used by OLE. On Windows 95, a compound file 
is a single disk file that contains multiple independent data streams 
and indexing information. 

configuration manager The component of the Plug and Play system 
that's responsible for managing the software configuration associ­
ated with a system's current hardware configuration. 

connection A logical link between a local name and a network resource. 

container In OLE, an object that can hold other objects. See also com­
pound document. 

contention A condition in which two or more active threads require 
access to a single resource. The operating system resolves the conten­
tion problem by providing a means for one thread to gain control of 
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the resource and thereby block access to all other threads. See also 
mutual exclusion service (mutex) and semaphore. 

context menu See popup menu. 

control A fundamental object in Windows that defines the appear­
ance and behavior of a particular visual element such as a menu or a 
scroll bar. 

cooperative multitasking An operating system scheduling technique 
that relies on running applications to yiel.d control of the processor 
to the operating system at regular intervals. See also preemptive 
multitasking. 

coordinate system The Windows GD! definition of the drawing 
space available to an application. The coordinate system follows the 
simple geometric model you learned in grade school. 

critical section A sequence of instructions that must be guaranteed 
to execute without yielding control of the processor to another 
thread. A critical section is typically used to guarantee the integrity of 
a change to an in-memory data structure. 

DC See device context. 

DCB See device control block. 

DOE See dynamic data exchange. 

demand paging A technique that brings the memory pages of an ap­
plication or operating system component into memory from disk 
only at the time the pages are needed. This technique is opposed to 
the one in which the entire memory image of an application is 
loaded when the application first starts. Demand paging requires · ·. 
support from the processor. Intel 386 and later processors provide 
this support. The earlier processors do not. 

descriptor On the Intel 386 series processors, an 8-byte area of 
memory used to fully describe a region of memory. Descriptors are 
grouped into either a local descriptor table (LDT) private to the pro­
cess, or a global descriptor table ( GDT) shareable among processes. 
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Every address generated on the 386 includes a selector that identi­
fies which descriptor table to use and includes the index of the de­
scriptor in the table. The descriptor tables themselves are held in 
memory with special purpose processor registers used to hold the 
starting addresses of the tables. 

descriptor table See descriptor. 

desktop What you see on your Windows screen. Also the logical con­
tainer managed by the shell. See also Z order. 

despooler The system component responsible for taking the data in 
spool files and handing it to the software responsible for .writing it to 
an output device. 

device context (DC) A GD! data structure that describes the current 
state of a device or drawing surface. 

device control block (DCB) A data structure used in the !OS to retain 
information about a particular hardware device. 

device driver A generic term used to refer to the lowest-level software 
in an operating system that deals directly with the hardware of a par­
ticular device. 

device-Independent bitmap (DIB) An in-memory bitmap whose at­
tributes are independent of any particular hardware device. 

device node The logical object in the Plug and Play subsystem's hard­
ware tree that is used to describe a specific device. Also called a Plug 
and Play object. 

device vlrtualization A technique used in Windows to replicate the 
hardware characteristics of a device in a software interface. The 
virtualization technique allows more than one application to manipu­
late a single hardware device at the same time. The technique relies 
on hardware support from the Intel 386 processor. See also VxD. 

dialog A visual element of Windows that groups one or more con­
trols. Usually employed to interact with the user. 
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DIB See device-independent bitmap. 

display driver The Windows component responsible for manipulat­
ing the display hardware. See also mini-driver. 

DLL See dynamic link library. 

DL VxD See dynaload VxD. 

OMA channel A hardware interface that allows a device to transfer 
l 

information to and from main memory without interrupting the 
processor. 

document-centric design A design technique that focuses the user 
on documents and the information therein rather than on the appli­
cations generating the data that combine to form the document. 

domain A collection of network servers and resources in a logical grouping. 

DPMI The DOS Protected Mode Interface. An older technique for 
allowing 32-bit protected mode programs to run under MS-DOS. 

driver registration packet (DRP) An !OS data structure used to initial­
ize the logical connection between IOS and a particular device driver. 

DRP See driver registration packet. 

dynaload VxD (DL VxD) A dynamically loaded VxD-loaded as 
needed by the operating system. 

dynamic data exchange (DOE) An older form of data exchange be­
tween two or more cooperating application programs. Windows 95 
aims to replace the use of DDE with OLE or RPG. 

dynamic link library (DLL) A library of shared functions that applica­
tions link to at runtime as opposed to compile time. A single in­
memory copy of the DLL satisfies requests from all callers. 

EGA The Enhanced Graphics Adapter. Under Windows 95, no longer 
supported. 
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EISA The Extended Industry Standard Architecture. A bus design 
that allows 32-bit adapters and some automatic device recognition 
and configuration. EISA hasn't achieved the success expected for it .. 
See also ISA. 

embedding An OLE term for the inclusion of an objed within a con­
tainer. The data associated with the Qbjed actually resides in the con­
tainer. See also link. 

enumerate To list a set of related objects--for instance, all of a server's 
resources. 

event The occurrence of a condition that's ofinterest to one or more 
software components. The term is typically used to describe the in­
ternal manifestation of an action such as a mouse click. 

event-driven program A programming technique in which the appli­
cation is driven by events rather than by data. The event-driven 
model dominates modern personal computer operating systems. 

exception An event that results from an error such as division by zero. 
See also strudured exception handling. 

Explorer The shell function that provides the user with the ability to 
lnvwse files, folders, and other resources. 

export table The definition of callable functions included in a DLL. 
The linkage between an application and a DLL is formed by means 
of the entries in the export table. 

Extended MAPI The complete set of Microsoft's MAP! functions. 
Extended MAPI enhances Simple MAP! by adding features such as 
address book manipulation and message store querying. See also MAP! 
and Simple MAPL 

FAT The File Access Table. The default MS-DOS filesystem organization. 

filesystem A logical structure of files and associated indexing infor­
mation, typically stored on a disk. 
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fllesystem driver (FSO) The component of !OS that implements the 
interface to a particular type of.fiksystem. Windows 95 supports mul­

. tiple concurrent FSDs. 

folder A logical container implemented by the shell that allows the 
user to group any collection of items--a set of documents, for in­
stance. Folders are most usefully thought of as directories. 

frame buffer The region of memory directly associated with a display. 
Changes to the data in the frame buffer result in changes on the vis­
ible screen. 

FSO See fiksystem driver. 

gate A specialized descriptor tabl,e entry that allows control transfers 
between protection rings on the Intel 386 processor. 

GOI Graphics Device Interface. The component of Windows respon­
sible for implementing the graphical functions such as line drawing 
and color management. GDI is a DLL that includes all of the graphi­
cal AP!s in Windows. 

GOT See descriptor. 

geometry (of a device) The organization of a device, such as the num­
ber of sectors per track and bytes per sector of a disk drive device. 

global descriptor table (GOT) See descriptor. 

grabber See screen grabber. 

granularity (of allocation) The amount of the smallest storage incre­
ment that can be used to satisfy any request for additional storage. 

handle A program data objectthat provides access ~o an allocated Win­
dows resource. Almost every item manipulated by a Windows applica­
tion is addressed by means of a handle. Individual windows, memory 
regions, files, timers, and other objects have handles. 
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hardware tree The logical representation of a system's current hard­
ware configuration built and managed by the Plug and P/,ay subsystem. 

heap A region of in-memory storage that can contain data items of 
different sizes, types, and attributes. 

ICM See image color matching. 

IFS See instal/,abl,e .filesystem. 

IFS manager See installabk .fiksystem manager. 

image color matching (ICM) A new Windows 95 subsystem respon­
sible for the manipulation of color information in a way that is 
device-independent. 

import library A compile time library used to satisfy references to ex­
ternal functions that will ultimately be resolved at runtime by a DLL. 

in-place activation In OI.E, a technique whereby a user can make use 
of functions of a server application on a data object in situ within a docu­
ment. In-place activation supersedes the more common current tech­
nique, in which the user sees the screen display change focus to 
another application. 

in-place editing See in-place activation. 

installable filesystem (IFS) A technique used by Windows 95 and 
Windows NT in which more than one active .fil.esystem type is sup­
ported by the operating system. Windows 95 allows an IFS to be dy­
namically loaded. See also instal/,abl,e .filesystem manager. 

installable filesystem manager (IFS manager) The component that 
provides the interface between application requests and the specific 
.fil.esystem addressed by an application function. The IFS manager 
routes .fiksystem requests to the appropriate .fil.esystem driver (FSD). 

interrupt A hardware signal that causes the processor to begin execu­
tion at a different address upon completion of the current instruc­
tion. A hardware device uses an interrupt to gain the attention of the 
operating system. See also interrupt service routine. 
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interrupt service routine (ISR) A sequence of instructions executed 
as a result of a hardware interrupt. 

1/0 packet (IOP) An !OS data structure that describes a single data 
transfer operation. 

1/0 port An addressable location on the Intel 386 processor to and 
from which hardware control information is read and written. 

IOS See 1/0 supervisor. 

1/0 supervisor (IOS) The Windows 95 subsystem responsible for con­
trol of the attached block devices. 

IPX/SPX Novell's lower-level network protocol. 

IRQ The interrupt request level. Each hardware device raises an inter­
rupt on a predetermined IRQ (numbered 0 through 15). The pro­
cessor associates specific interrupts with different interrupt seroi<:e routines. 

ISA The Industry Standard Architecture. An acronym used to de­
scribe PCs compatible with IBM's original IBM PC AT design. See 
alsoEISA. 

ISR See interrupt service routine. 

kernel The core component of an operating system. The kernel is 
usually considered to include the lowest level of memory, interrupt, 
and process management functions. 

Kernel The Windows memory management, process management, 
and file management functions. 

LDT See descriptor. 

least recently used (LRU) technique A memory management tech­
nique used to ensure that a page reclaimed for use is the "oldest" 
(least recently accessed) page in memory. 

legacy Older hardware and software still in use. In the Plug and Play 
context, the installed base of device cards that don't conform to the 
Plug and Play standard. 
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linear addressing A memory addressing scheme that organizes 
memory so that incrementing an address pointer guarantees a valid 
pointer to the next byte in memory. See also segmented addressing. 

link An OLE term for a reference within a container to an object whose 
data is maintained by another application. Also used in earlier ver­
sions of the shell for shortcut. 

local descriptor table (LDT) See descriptor. 

locale A Windows term that refers to the system's current interna­
tional configuration, including the national language and other 
items such as date and time formats. 

locality of reference A program pattern of behavior that results in 
heavy access to closely grouped memory locations. 

look and feel The appearance of a system and the response of the sys­
tem to user input. 

LRU See kast recently used technique. 

MAC driver See media access control driver. 

MAPI The messaging AP! defined by Microsoft to allow applications 
to use a consistent interface to message-related subsystems such as 
those handling electronic mail messages, voice mail, and facsimile 
data. MAPI comes in two forms: simple and extended. See also Ex­
tended MAP! and Simpk MAP!. 

mapped file A file whose contents are directly addressable as part of 
an application's address space. 

MDI The multiple document interface. A user interface technique 
that allows an application to support several active documents whose 
windows are clipped to the application's parent window. Microsoft is 
advising developers to discontinue use of MDI. See also SDI. 

media access control driver (MAC driver) A device driver respon­
sible for the lowest level of network device control. A MAC driver 
deals directly with the network adapter. 
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memory mapped device A device, such as a display, that can be ad­
dressed directly as part of the system's address space. 

message In Windows, a message is a unit of data the operating sys­
tem hands to an application to inform it of an event. The word mes­
sage is also used as a generic term to describe the data manipulated 
by MAP.I-based applications. 

message loop The common Windows application program structure 
in which a control loop repeatedly receives and processes messages. 

message store The structured storage associated with messages 
handled by MAP.I-based applications. 

messaging The generic term applied to applications that manipu­
late communicated information such as that found in electronic 
mail or voice mail messages, or facsimile documents. 

metafile A file format that describes a series of graphical operations 
in a high-level, device-independent data format. 

Micro Channel IBM's PS/2 series hardware bus. 

mini-driver The hardware-dependent component of a device driver 
in which the driver is structured as a collection of shared functions 
and a smaller hardware-dependent driver module. Mini-drivers 
emerged first for printers and in Windows 95 are available for dis­
plays, modems, disks, and pointing devices. See also universal driver. 

miniport driver In the Windows 95 filesystem architecture, a driver 
specific to a particular SCSI device. 

monitor A low-level device driver responsible for interfacing to a 
printer, either directly or via the network. The monitor is specialized 
in that it can receive input from a (usually) output only device and, 
as a result, return status and error information to higher layers of 
the operating system. 

MPR See multiple provider router. 

multiple provider router (MPR) The routing component for Win­
dows 95 network operations. The MPR, a 32-bit protected mode DLL, 
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implements network operations common to all network types. See 
also print request router. 

multitasking An operating system feature that allows several inde­
pendent programs to run concurrently. 

mutex See mutual exclusion service. 

mutual exclusion service (mutex) A software technique designed to 
ensure that only one thread can execute a certain sequence of instruc­
tions or gain the ability to manipulate a particular data structure, at 
one time. See also critical section and semaphore. 

named pipe A high-level data exchange protocol used by client-server 
applications on Microsoft networks. 

native mode The 32-bit mode of the 80386 processor. 

NDIS See Network Driver Interface Specification. 

NetBEUI transport The NetBIOS Extended User Interface. A network 
transport commonly used on Microsoft networks. 

NetBIOS A high-level network interface that provides reliable, error­
free transmission of data between two cooperating applications on a 
local area network. 

Network Driver Interface S~clfication (NDIS) A software specifica­
tion that defines the interaction between a network transport and the 
underlying device driver. The NDIS is vendor independent. 

network filesystem driver A 32-bit protected mode VxD responsible 
for implementing the semantics of a particular remote filesystem. 

network provider (NP) An implementation of the network service 
provider interface. Called by the multiple provider router (MPR) only, 
never directly by an application, the NP encompasses operations 
such as making and breaking network connections and returning 
network status information. 
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network transport The lowest layer of the network subsystem, re­
sponsible for transmitting and receiving data packets via the under­
lying network device driver. 

not-present interrupt A fault condition generated by the Intel 386 to 
signify that a memory page is not currently present in main memory. 
See also demand pagi,ng. 

NP See network provider. 

object In formal terms, an encapsulation of both data and access 
methods, some or all of which may be usable by another application. 
Object-oriented techniques allow an object's developer to expose 
well-defined interfaces to the object's behavior and to hide the de­
tails of the object's implementation, which ought to allow the use of 
the object by many unrelated applications. Although the term is 
heavily used throughout Windows 95, in many cases it is simply a 
more attractive way of saying "data" or "thing." O/Jject is also thy cur­
rent favorite for most overused term in the software industry. · 

object filesystem A filesystem designed by means of object-oriented 
methods and suitable for use by object-oriented applications. Cairo is 
reputed to have such a filesystem. OLE compound files are a prototype 
for an object filesystem. 

ODBC Open Database Connectivity. Microsoft's standard for allow­
ing applications to access different database systems by means of a 
common APL 

OLE Microsoft's implementation of its Component O/Jject Model (COM) 
architecture on Windows systems. 

OLE automation A technique that enables a client application to con­
trol an OLE server without direct input from the user. The automation 
capability relies on an application's providing defined interfaces to its 
functions for use by the client application. 

Open Datalink Interface (ODI) Novell's network device driver inter­
face standard. 
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page On the Intel 386, a contiguous physical memory region of 4K. 

paging See demand pagi,ng. 

paragraph Originally a region of 16 bytes of memory on an Intel pro­
cessor. It's becoming an obsolete term now that 32-bit linear address­
ing is here. 

pass through authentication An authentication technique that relies 
on another system or software subsystem to perform validation. The 
caller-supplied information is passed to the validating system, and 
the results are passed back to the caller. 

path In· GD!, a description of a series of points that GDI can connect 
(the stroke) with a particular type of pen or brush. The characteris­
tics of the pen determine the pattern and colOr (fill) of the connect­
ing stroke. A path (or pathname) to a file or directory is a name that 
describes the logical location of the file or directory. 

pathname See path. 

PCI bus A bus definition whose design was led by Intel. The design is 
intended to support high-speed 32-bit data paths between devices, 
memory, and the processor. Plug and Play fully supports the PCI bus. 

PCMCIA A bus definition that defines a hardware interface suitable 
for peripherals with a very small (credit card size) form factor. Such 
peripherals are typically used on portable machines, for which 
weight, size, and power consumption are important considerations. 

peer-to-peer networking A network architecture in which each con­
nected system can act as both client and server. 

persistent connection A network connection that has a lifetime be­
yond a single session or working day. The Windows 95 shell will return 
persistent connections to their prior states when the user logs in to 
the network. 

physical address A memory address whose physical location 
matches its address. See also virtual address. 
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pixel The smallest element of a display that can be modified under 
software control. Pixels typically have color attributes individually 
associated with them. 

Plug and Play The specification for a hardware and software archi­
tecture that allows automatic device identification and configura­
tion. In Windows 95, the Plug and Play subsystem is responsible for 
these functions on behalf of the operating system. 

popup menu A menu that appears disconnected from other visual 
elements (unlike the drop-down menus associated with most appli­
cation menu bars). Windows 95 frequently displays popup menus 
when the user clicks the right (secondary) mouse button. Popup 
menus are sometimes called shortcut menus or context menus. 

port driver A component in the Windows 95 filesystem architecture that 
controls a specific adapter. A port driver manages adapter initializa­
tion and device interrupts. 

POSIX A definition of a standardized UNIX. The POSIX standard is 
not supported by Windows 95. 

PPP The point to point protocol. An industry standard protocol in­
tended for use over lower-speed, potentially unreliable connections 
such as telephone lines. 

preemptive multitasking An operating system scheduling technique 
that allows the operating system to take control of the processor at 
any instant regardless of the state of the currently running applica­
tion. Preemption guarantees better response to the user and higher 
data throughput. See also scheduler. 

print request router (PRR) The routing component for Windows 95 
print requests. The application calls are directed to the appropriate 
print subsystem via the PRR. 

process A common term, used also by Windows 95, to describe the 
running state of a program. 

property An attribute of an olJject. The term is used widely throughout 
Windows 95 to describe settings such as the color of a title bar or the 
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connected state of a modem. The guidelines for Windows 95 appli­
cations suggest that an object's properties should always be available 
as the result of a right mouse click. See also property sheet. 

property sheet A new Windows 95 dialog box intended to allow the 
convenient grouping of an object's properties in a single place. 

protected mode A mode of the Intel 386 processor in which the 
hardware carries out numerous validation checks on memory refer­
ences, function calls, 1/0 port accesses, and other items. A protec­
tion failure allows the operating system to gain control and deal with 
the condition. An application must run in protected mode if it is to 
make use of the full address space and virtual memory capabilities of 
the 386. 

protected mode mapper In the Windows 95 .filesystem architecture, a 
module that disguises real mode drivers so that new protected mode 
.filesystem modules don't have to take account of the different inter­
face for existing MS-DOS drivers. 

protection ring One component of the Intel 386 processor's protected 
mode validation capabilities. Windows 95 uses protection ring three 
for application-level software and ring zero for operating system 
components. Software executing at ring three can be prevented 
from executing privileged instructions or accessing defined memory 
regions. Software executing at ring zero has no such restrictions 
placed on it. 

protocol The definition of an interaction between two software com­
ponents that ensures reliable, error-free communication between the 
components. Typically used to refer to network-based exchanges. 

protocol stack The collection of software modules that implement a 
particular network protocol. 

PRR See print request router. 

RAS See remote access services. 

rasterizer The software component that turns a description of a font 
into a physical rendition of the characters suitable for use on a dis­
play or a printer device. 
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raw Input queue The data structure maintained by the operating sys­
tem into which all input events, such as mouse clicks and keystrokes, 
are placed before they are distributed to the message queues associ­
ated with individual applications. 

real mode The Intel 8086-compatible mode of the Intel 386 proces­
sor. Real mode allows no access to the 386's large virtual address space 
or demand pagi,ng capabilities. Real mode does not enable the 
processor's protection system. 

real mode driver An existing MS-DOS device driver that Windows 95 
will run in virtual 8086 mode. 

redirector The client-side software that accepts file access requests 
and transforms them into network requests. 

registry . A database maintained by Windows 95 for storing hardware 
and software configuration information. The registry is used heavily 
by the Plug and Play subsystem. 

remote access services (RAS) A Windows 95 subsystem that imple­
ments remote dial-in and connection functions. See also remote net­
work access. 

remote network access (RNA) In Windows 95, the subsystem that al­
lows a remote user to log in to a network much as if he or she were 
logging in locally. By means of RNA, network resources become acces­
sible to the remote user. 

remote procedure call (RPC) A software technique that allows an ap­
plication to execute a function call in which the callee is executing 
on another machine on a network. 

resource A network of1ect such as a printer, or a collection of files 
grouped in a directory, that is available for shared access. 

resource arbitrator A component of the Plug and Play system that 
understands the specific hardware resource requirements of a particu­
lar device and can resolve conflicts between devices that request the 
same resource. The arbitrator allocates the resources that will satisfy 
the device's requirements. 

445 



INSIDE WINDOWS 95 

446 

rich text Textual information that includes formatting information 
such as font, layout, and other properties. 

ring See protection ring. 

RISC processor A reduced instruction set computer processor: A 
RISC processor uses a small number of simple instructions. The 
technique allows the processor chip to be smaller (it has fewer tran­
sistors) and thus faster (the paths between individual gates are 
shorter), and cooler (so that it can run at higher clock speeds). Typi­
cally, every instruction on a RISC chip executes in a single clock cycle. 
See also CISC processor. 

RNA See remote network access. 

RPC See .remote procedure call. 

safe driver In Windows 95, a real mode driver whose functionality can 
be offered by an equivalent protected mode driver. 'rhe protected 
mode driver can thus take control of the real mode driver and safely 
bypass it while the system is running in protected mode. 

scheduler The operating system component responsible for allocat­
ing processor time to a thread for execution. 

screen grabber The component of a Windows display driver that 
saves and restores the screen state on behalf of an MS-DOS virtual 
machine. 

SCSI The Small Computer System Interface. An industry standard 
hardware bus. SCSI devices respond to a defined set of commands 
and can be addressed by means of a unit number. 

SCSI manager The Windows 95 filesystem component that provides 
the translation between a Windows NT miniport driver and Windows 95. 

SDI The single document interface. SDI (in comparison to MDI) uses 
one window per document. Users switch between full screen win­
dows (and thus documents) rather than switching between child 
windows within an application's parent window. 
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segment On the Intel 386, a region of virtual memory specified by a 
single descriptor. 

segmented addressing An Intel processor memory addressing scheme 
in which the address is specified as the combination of a segment and 
an offset within a segment. This addressing technique (finally) goes 
the way of the dodo in use of the Win32 AP/ on Windows 95. See also 
linear addressing. 

semaphore A software mechanism used to implement resource or criti­
cal section management. A semaphore differs from a mutex in that it 
has a finite value that is usually greater than 1 initially. The control­
ling entity can thus allocate a predetermined number of copies of a 
particular resource. 

server The system on a network that owns the resources available to cli­
ents. Server resources can be files, printers, or server applications 
(such as a multiuser database). 

server application The software that controls access to a resourcevia a 
programmatic interface. Client software typically connects to a server 
application using one of the supported high-level protocols such as 
named pipes or RPG. 

service provider A component of WOSA that provides the lower-level 
interface to a specific service, such as a messaging system, a database 
system, or a mainframe communications system. The Service Provider 
Interface (SPI) is defined for each service but never called directly 
by an application. 

service table The definition of functions supported by a VxD and 
available to other VxDs. · 

shared memory A technique that allows a memory region to appear 
in the virtual address space of more than one process. Windows 95 sup­
ports a variety of shared memory features. 

share-level security A network security method that relies on the ad­
ministrator to associate access privileges with each network resource. 
See also access control list. 
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share name The name given to a share point. 

share point A file resource that a remote user can connect to. All of 
the directories and files in the share point's subtree become part of 
the connected network resource. 

shell A program that provides the user with a means of control over 
the system. In Wi~dows 95, the shell controls the desktop and much 
of the interaction with the system's resources. 

shell VxD The VxD responsible for loading the ring three compo­
nents of the system. The shell VxD also implements services that al­
low messages to be sent between applications and VxDs. 

shortcut A shell technique that allows the use of an alternative name 
to refer to an object. Many shortcuts can be defined for a single ob­
ject. Shortcuts were at one time or another. in the development of 
Windows 95 called links or aliases. 

Simple MAPI The basic message addressing, transmission, and recep­
tion features of Microsoft's messaging AP/ subsystem. See also MAP! 
and Extended MAP!. 

SMB protocol The Server Message Block network protocol. The de­
fault protocol for Microsoft networks. 

sockets The application interface to a TCP /IP protocol stack. 

SPI See service provider. 

spooler The component that takes application generated output in­
tended for a printer and stores it temporarily on disk. 

Start menu The name for the shell's most obvious access point to the 
functions of Windows 95. The popup menu associated with the Start 
button on the taskbar. 

static VxD A VxD loaded during the system boot process and never 
unloaded. 

structured exception handling A software technique that enables 
controlled recovery from unexpected error conditions. 
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swap file The disk file used by Windows 95 to hold the active system 
and application memory pages that are not currently present in 
main memory. 

system tray The early name for the Windows 95 taskbar. 

system VM The virtual machine context in which all Windows applica­
tions execute. 

TAPI The Telephony APL Microsoft's API definition for the WOSA 
telephony functions. 

task Synonymous with process. 

taskbar The final (?) name for the Windows 95 shell visual element 
that gives the user access to the Start menu and to currently running 
programs. 

TCP/IP The Transmission Control Protocol/Internet Protocol. The 
default wide area network protocol used by both Windows 95 and Win­
dows NT. 

thread A single path of execution within a process. A single process 
can initiate multiple threads. The threads in a process share the 
code and global data of the parent. 

thumbnail In OLE, the reduced image of a document stored within 
an OLE compound fiJe. The shell can display OLE thumbnails to help 
the user during file browsing operations. 

thunk An implementation technique that, for example, allows 16--bit 
code to call 32-bit code and vice versa. Originally defined simply as a 
piece of code that gets you from one place to another. 

timeslice The amount of processor time the scheduler allocates among 
threads before its next evaluation of thread priorities. 

transfer model The conceptual process of moving data from one 
application location to another. Implemented under Windows 95 
using the Cut, Copy, and Paste operations. 

transport See network transport. 
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TSO See type specific driver. 

type specific driver (TSO) A component of !OS that manages all 
devices of a particular type. 

UAE Unrecoverable Application Error. An error that would compro­
mise the integrity of the system if it were to be ignored. In reality, it's 
a bug in the application program. 

UNC See Universal Naming Convention. 

Unicode A standard that defines an international character set en­
coding scheme. 

Unimodem The Windows 95 name for the universal modem driver. 
In reality, a driver-level component that uses modem description 
files to control its interaction with the communications driver 
VCOMM. 

universal driver A shared set of hardware-independent functions 
called on by the mini-drivers. Originally used by printer drivers, in Win­
dows 95 used by modem, display, disk, and pointing device drivers. 

Universal Naming Convention (UNC) A file naming convention that 
uses a \\NAME prefix to specify a network-unique path for a file or 
directory. 

UNIX An operating system with many features similar to those of Win­
dows NT, including multitasking and multithreading. Available on 
many different hardware architectures, with versions from Sun 
Microsystems, Novell, IBM, and others. 

User The Windows 95 component that implements the window, dia­
log, and control manipulation capabilities of the system. 

user account A database of information, accessed by means of the 
user's network logon name, that defines the user's access rights to 
network resources. 

user level security A network security method that associates resource 
access privileges with a particular network login name. 
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VCACHE The VxD that implements a common disk caching capabil­
ity used by all the filesystem drivers. 

VCOMM The VxD that implements the common communications 
port driver functions. 

vendor supplied driver (VSD) A layer in !OS that allows a particular 
vendor to extend !OS functionality. 

VFAT The protected mode implementation of the FATfilesystem. 

VFLATD The universal display driver VxD. 

VGA Video Graphics Adapter. The default display type for Windows 95. 

virtual 8086 mode The Intel 386 processor mode that allows an oper­
ating system to run software in an Intel 8086-compatible fashion 
while retaining a degree of protection. 

virtual address An address in a thread's virtual address space. The 
physical memory corresponding to a particular virtual address may 
or may not be present in main memory. See also demand pagi,ng, 
physical address, and virtual address space. 

virtual address space The collection of addresses that make up the 
total virtual memory allocated to a particular thread. 

virtual machine (VM) The Windows context for execution of an ap­
plication. The context includes a virtual address space, processor re­
gisters, and privileges. 

virtual machine manager (VMM) The component of the Windows 95 
base system that controls the initialization, resourm allocation, and 
termination of individual virtual machines. 

virtual memory Memory. allocated to the address space of a thread 

but not necessarily present in main memory, or indeed not neces­
sarily backed up by physical memory. 

visual cue A technique used by the Windows 95 shell to suggest the 
purpose behind a particular visual element, or an association be­
tween different elements. 
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VM See virtual machine. 

VMM See virtual machine manager. 

volume tracking driver (VTD) The component of /OS responsible for 
managing removable devices. 

VTD See volume tracking driver. 

VxD Literally, virtual anything driver. A low-level software component 
that manages a single resour<:e, such as a display screen or a serial 
port, on behalf of possibly many concurrent threads. This enables, 
for example, applications running in separate MS-DOS VMs to use a 
single screen. A VxD is always 32-bit protected mode code and is fre­
quently written in assembly language. 

widening The expansion of a bit quantity to a larger number of bits. 
Typically used to transform 16-bit integers into 32-bit integers of the 
same value. 

Win16 The 16-bit subsystem of Windows 95. 

Win16Lock The old name for Win16Mutex. 

Wln16Mutex The software semaphore that controls entry to .the non­
reentrant components of the 16-bit kernel. Called Winl 6Lock early on 
in the Windows 95 project. 

Win32 The 32-bit subsystem of Windows 95. 

Wln32s The subset of the Win32 AP! implemented for Windows 3.1. 

window menu What used to be called the system menu. 

window procedure The function in a Windows application that is as­
sociated with a specific window. 

Windows NT Microsoft's high-end 32-bit operating system. 

Windows Open Services Architecture (WOSA) Microsoft's umbrella 
term for its definition of application-specific services, such as MAP! 
and ODBC, available under Windows. 
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Windows Sockets The Windows implementation of the TCP/IP socket 
interface. 

working set The collection of memory pages belonging to a particular 
thread that must be present in main memory for the thread to execute. 

WOSA See Windows Open Services Architecture. 

yielding An application's handing control back to the operating sys­
tem. See also cooperative multitasking. 

Z order The order in which windows appear on the desktop. 
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application programming interface (API), 

142-55. See also Win32 API 
and 32-bit support, 25 
defined,64,65,351,427 
functions, 71 
Windows 95 Win32 API set, 26 

applications. See also 16-bit Windows applica­
tions; 32-bit Windows applications; 
MS-DOS-based applications 

backward compatibility with Intel chips, 
36-37 

common dialog boxes, 210-13, 217, 219, 227 
compatibility with taskbar, 180-81 
icons for, 204-5 
memory management, Windows 95, 87-88 
messages to, 119-21 
OLE client vs. OLE servers, 246, 247 
in Plug and Play systems, 323, 338-39 
and privilege levels, 56 
and protection rings, 108 
starting, from Windows 95, 59 
and UAEs, 56 
Windows 95 base system suppo.rt, 141-55 

appy time (application time), defined, 427 
architecture 

of Intel processors, 37-45 
of PCs, 4-5 
segmented memory, 38-39, 41-43 
Windows 95 filesystem, 277-81 
Windows 95 GDI subsystem, 255-56 
Windows 95 network subsystem, 347-55 
Windows 95 printing subsystem, 269, 270, 272 

Artisoft, 345 
assembly language, thunks in, 144 
asynchronous event packet (AEP), 301, 427 
asynchronouseventroutine,defined,428 
AtWork,defined,428 
authentication,360,366,428 
AUTOEXEC.BAT file, 21, 71, 73, 112, 242, 243 

B 
backward compatibility, 36-37 
bank-switched video adapters, 267-68 
Banyan networks, 27, 28 
base address, descriptor table entry, 46 
base system, Windows 95 

application support, 141-55 
components of, 66-67 
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base system, Windows 95, continued 
defined,66,428 
features of, 103-4 
and privilege levels, 84 
virtual device drivers (VxDs), 67, 84-85 
Virtual Machine Manager (VMM), 67, 111-41 

Beta-1 release, xxv, 30 
Bezier curve drawing, 257, 428 
BillG reviews, 191 
BIOS, 4, 5 

defined,428 
Plug and Play standard, 315, 317, 324, 

336-37, 428 
bit blt, defined, 428 
bitmaps. See device-independent bitmap (DIB) 

engine; 1/0 permission bitmaps 
block devices, 277, 428 
bootloader,defined,428 
bottom line, 30 
briefcase object, 400-404, 428 
BroadcastSystemMessage() API function, 242 
browsing 

defined, 354, 429 
design evolution of, 195-96 
using Windows 95 shell, 169...;.70, 177 

bus architecture, Plug and Play standard, 20, 
315-17 

bus devices, 329, 429 
button list box control, 206 
buttons 

control of, 183 
dialog box, 93 
on system taskbar, 194, 195 
window, 183, 204 

byte granularity, 47 

c 
C++,246,247 
cache,defined,429 
Cairo project 

defined, 429 
and document-centric interface, 159 
as object-oriented system, 11, 166, 247 
and OLE, 220, 246, 247-48 
and RPC, 367-68 
team involvement in Windows 95 shell 

design, 190, 191 
and visual design issues, 166 
vs. Windows 95, 6-13 
as Windows NT version, 10 
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calldown chains, 297, 300-301, 429 
call gates, 57 
Call_Global_Event service, 132 
Call_ When_ldl,e service, 132 
ccMail, 396 
CDFS (CD ROM filesystem) driver, 280, 429 
checkboxes, 93 
Chicago project, xxv-xxvi, 1. See also Cairo 

project; Windows 95 
child windows, 95 
Chkdsk program, 24 
CIENZY standard, 259 
CISC processor, defined, 429 
C language, and 16-bit vs. 32-bit code, 143 
client applications, defined, 429 
client machines 

defined,8,429 
multiple, Windows 95 support for, 28 
requirements for, 8 
and Windows 95, 9, 11 
Windows 95 support for, 28 

client-server networking, 8-10, 28, 341-42, 343, 
344,429 

Clipbook, 197 
Close button, 183, 204 
CMC (Common Messaging Calls), 397, 430 
CMOS memory, defined, 430 
CMYK color standard, 260 
color management systems, 259-62 
color profiles, 260, 261, 430 
color reproduction, 259-62 
color scheme, changes in, 200 . 
colorspace,259,261-62 
column heading control, 207 
COM (component object model), 247, 430 
COMMAND.COM file, 159, 214, 282 
COMMDLG.DLL file, 211 
COMM.ORV module, 392 
common dialogs 

new visual style, 211-13 
use of, 210-13, 217, 219 
Win32 APis, 227 

Common Messaging Calls (CMC), 397, 430 
communications. See also portable computers 

COM ports, controlling, 57-60 
port drivers, 392-94 
Win32 APls, 228 
and Windows 95, 27-28, 60 

Compaq, and Plug and Play standard, 4 



compatibility 
backward, 36-37 
MS-DOS-based application issues, 4, 7, 44, 45 
and NDIS (Network Driver Interface 

Specification), 369-70 
network transport issues, 366-68 
Plug and Play issues, 319-20 
as Windows 95 requirement, 4, 7, 14-15, 

44,45 
component object model (COM), 247, 430 
COM ports, controlling, 57-60 
compound documents, 167, 246, 247 

defined, 246, 430 
previewing, 212 

compound files, 247, 430 
CompuServe, 189 
CONFIG.SYS file, 21, 71, 73, 112, 242, 243 
configuration, hardware, and Plug and Play, 20, 

315-17,318 
configuration files, Windows 95, 243, 332 
configuration manager 

defined,322,324,430 
role in Plug and Play, 141, 322, 323, 324, 

333-34 
console APis, Windows 95 vs. Windows NT, 235 
containers 

on networks, defined, 354 
in OLE, defined, 430 

contention, in multitasking, 79-80, 430-31 
contex468,70-71, 72, 73 
context menus. See popup menus 
continuation menus, 174, 175 
control blocks, VM, 130 
control objects 

button list box, 206 
column heading, 207 
defined,94,95,431 
list view, 210 
new, 205-10 
progress indicator, 208 
property sheet, 185-86, 209-10 
rich text, 209 
slider, 208 
spin box, 208-9 
status window, 206-7 
tab, 209 
tool bar, 205-6 
tree view, 210 
Win32 APis, 227 

Index 

Control Panel program, 22, 162 
cooperative multitasking, 77-78, 431 
coordinate systems 

16-bit vs. 32-bit systems, 232, 235, 257 
defined,431 
Windows 95 vs. Windows NT, 232, 235, 257 

Cougar project, 104 
CreateDC() API function, 270 
CreateDIBSection() API function, 266 
CreateDirectory() API function, 290 
CreateEnhMetaFile() API function, 272 
CreateEvent() API function, 240 
CreateFile() API function, 137, 138, 241, 290 
CreateFileMapping() API function, 127 
CreateMutex() API function, 240 
CreateSemaphore() API function, 240 
·Create Window() API function, 149 
critical sections 

defined,239,431 
managing, 79-80 
Win32 APls, 239 

Ctrl+Alt+Del, 135, 154 
cursor, 268 
customer benefits of Windows 95, 29 
cut and paste operations, 197-98 

D 
data structures, Windows 95 use of, 238 
DCBs (device control blocks), 300, 432 
DC (device context), defined, 432 
DDE (dynamic data exchange), 228, 245, 433 
debugVMM services, 141 
DEC Alpha processor, 33 
default startup screen. See also screen display 

design evolution, 192-93 
Windows 95 vs. Windows 3.1, 157, 158 

DeleteFile() API function, 290 
demand paging, defined, 431 
descriptor privilege level (DPL), 47 
descriptors, 41, 42, 109, 431~32 
descriptor tables, 41, 42, 45-48 
desktop, Windows 95 

animation on, 196-97 
defined,432 
folders on, 172-73, 177 
initial, 174-76 
look and feel of, 177 
overview, 174-79 

Desktop dialog box (Windows 3.1), 164, 165 
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directory, 172 
Desktop property sheet, 185, 186 
despooler, 270, 432 
DESQview, 37 
developer relations groups (DRG), 29 
developers. See application developers 
device context (DC), defined, 432 
device control blocks (DCBs), 300, 432 
device data blocks (DDBs), 299 
device drivers. See also mini-drivers 

and asynchronous events, 301 
controlling peripherals with, 4, 58-59 
defined,432 
and device-independent capability, 253-54 
driver registration packets (DRPs), 298-99 
initialization, 298-99 
and IOS services, 298 
and MS-DOS-based applications, 58-59, 90 
and Plug and Play subsystem, 20, 324, 337-38 
protected mode, 24, 67 
real mode, 67, 69, 281, 307-8, 445 
virtual, 67 
virtualizing devices, 90-91 

device identifiers, 331-32 
device-independent bitmap (DIB) engine 

and bank-switched video adapters, 267-68 
defined,432 
and display mini-driver, 254, 264, 265, 266, 

268 
in GDI architecture, 254, 255, 256, 262, 263 
interfacing with, 268 
overview, 253 
and universal printer driver, 253-54, 272-73 

DeviceloControl() API function, 137, 138, 139, 286 
device nodes, 329-31, 432 
devices. See hardware 
device virtualization, 60, 90-91, 432 
dialog boxes 

appearance of, 94, 164-65, 211-13 
common,210-13,217,219,227 
controls in, 94, 95 
defined, 432 
elements in, 93-95 

DIB engine. See device-independent bitmap 
(DIB) engine 

DIBENGINE data structure, 266, 267 
directories, 171, 172-73. See also folders 
dirty bit, 53 
DispatchMessage() API function, 97 
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display drivers 
defined,433 
DIB engine/mini-driver combination, 254, 

264,265,266,268 
display screen. See screen display 
display subsystem 

and DIB engine, 265-66 
and display mini-driver, 254, 264, 265, 266, 

268 
overview, 262-64 

DLLs (dynamic link libraries), 82, 147, 433 
DL VxDs, 133, 433 
DMA channel, defined, 433 
document-centric interface, 159, 166-67, 433 
domains, network, defined, 354, 433 
DOS386.EXE file, 129 
Dos3Call() API function, 233 
DOS extenders, 69, 74 
DOS Protected Mode Interface (DPMI) specifi-

. cation,24,74-75,433 
DPL (descriptor privilege level), 47 
DPMI (DOS Protected Mode Interface) specifi-

cation, 24, 74-75,433 
drag and drop operations, 24 7 
driver registration packet (DRP), 298, 433 
drivers. See device drivers; mini-drivers 
drop-down list boxes, 93 
DRP (driver registration packet), 298, 433 
DuplicateHandl,e() API function, 240, 241 
dynaload (DL) VxDs, 133, 433 
dynamic data exchange (DDE) 

defined,433 
vs. OLE technology, 245 
Win32 APis, 228 

dynamic linking, 71, 82-84 
dynamic link libraries (DLLs), 82, 147, 433 

E 
Eastman Kodak, 260 
EGA (Enhanced Graphics Adapter), support for, 

67,433 
EISA (Extended Industry Standard Architecture) 

bus, 310, 311, 434 
electronic mail, 23, 28, 349-50, 394-98 
embedding, 246, 434. See also OLE technology 
EndDoc() API function, 270 
EndPage() API function, 270 
end users, and ease of use, 3, 19-22, 29 
enhanced mode, 67, 85 



EnterCriticalSection() API function, 239 
enumerating, defined, 354, 434 
enumerators, and Plug and Play, 324, 328, 334-35 
error handling, 249-52. See also application 

program errors 
Escape() API function, 269 
EtherExpress network adapter, 311 
event driven programming, 96-97, 99-100, 434 
event logging APis, Windows 95 vs. Windows NT, 

236-37 
events 

defined,76-77,434 
Plug and Play, 322, 333 
VM:tdservicesfor, 140 
Win32 APis, 240 

exception handling, 249-52 
exceptions,defined,434 
execution priority, 114-15, 116, 117 
expanded memory, 38, 74, 85 
Explorer program, 169, 196, 434 
export table, defined, 434 
Extended MAPI, defined, 434 
extended memory, 74, 85 

F 
FAT (File Access Table) filesystem 

defined,434 
vs. VFAT filesystem, 284-85 
in Windows 95, 275, 282, 284 

feature specification, Windows 95, 13-28 
file decompression, Win32 APis, 228 . 
file management subsystem. See filesystem 
File Manager program, 22, 159, 160-61, 169, 195 
file mapping objects, 127-28 
filenames, long 

application support, 214, 217, 218 
overview,23,213-15,275,281-82 
short equivalents, 282, 284-85, 286, 288-89 
storing, 282-88 
Windows 3.1 and MS-DOS applications, 161, 

214,282,289-91 
Windows 95 vs. Windows NT, 291 

File Open dialog box, 210, 211-12 
file preview windows, 212 
files. See folders 
file synchronization, 400-404 
filesystem 

defined,66,434 
layered design, 277-81 

filesystem, continued 
long filename support, 23, 213-15, 275, 

281-91 
and MS-DOS, 112, 276-77, 279 
network support, 275 
new and improved features, 275-77 
subsystem architecture, 277-81 
Windows 3.1 vs. Windows 95, 66, 72, 107 

filesystem drivers (FSDs) 
calling, 293-94 
defined,435 
entry points, 295-96 
network,352,440 
overview, 294-96 
VFAT example, 279-80 

file viewers, 23 
Find and Replace dialog box, 211 
FindClose() API function, 290 
FindFirstFile() API function, 290 
FindNextFUe() API function, 290 
folders 

defined,435 
design evolution of, 195-96 
on desktop, 172-73, 177 
overview, 167, 170-71 

fonts, system, changes in, 200, 201 
Fonts dialog box, 211 
foreign languages, 248-49 
.FOT files, 258 
frame buffer, 267-68, 435 
FreelmageColorMatcher() API function, 260 
FS_ ConnectNetResource() function, 294, 295 
FSDs. See filesystem drivers 
FS_MountVolume() function, 294, 295 
function calls, 71 

G 
gates, 57, 435 
Gates, Bill, 18, 19, 191, 198, 211 
GDI32.DLLfile, 147, 148 
GDI (Graphics Device Interface) 

API support, 81, 82 
defined, 65, 435 
device-independent capability, 253-54 
as dynamic link library, 82 

Index 

image color matching capability, 254, 259-62 . 
loading, 134 
metafile support, 258 
overview,64,65,252-55 
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GDI (Graphics Device Interface), continued 
privilege level, 108 
resource limit expansion, 254, 256-57 
subsystem architecture, 255-56 
Win32 APis, 227, 231-32 
Windows 95 improvements to, 254-58 

GDINFO data structure, 266, 268 
GDT (global descriptor table), 41, 42 
GDTR register, 41 
general protection faults, 53, 56, 117-18 
geometry (of a device), defined, 435 
GetBrush() API function, 148 
GetCurrentDirectory() API function, 290 
GetCurrentProcess() API function, 110 
GetCurrentTask() API function, 110 
GetFileAttrilnttes() API function, 290 
GetFileTime() API function, 290 
GetLastError() API function, 233 
GetMessage() API function, 82, 97 
GetStockObject() API function, 148 
GetSysColor() API function, 245 
GetThreadDesktop() API function, 233 
GetVersion() API function, 233 
GetVolumelnformation() API function, 290 
global context, 70-71, 73 
global descriptor table (GDT), 41, 42 
global heap, 87 
GlobalMemoryStatus() API function, 122 
grabber, 264, 446 
granularity bit, 47, 435 
graphical user interfaces (GUis), characteristics 

of, 168-69 
graphics coordinate systems. See coordinate 

systems 
Graphics Device Interface. See GDI 
.GRP files, 171, 242 
GUls (graphical user interfaces), characteristics 

of, 168-69 

H 
handles, 99, 240, 292, 435. See afso sizing handle 
hardware 

device protection, 57-,60 
dynamic configuration changes, 318 
flexibility goal, 320-21 
as hardware tree nodes, 329-31 
information databases, 332-33 
installation and configuration, 20, 315-17 
interfacing to, 302-3 
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hardware, continued 
platforms, 4-5 
and Plug and Play, 315-17, 318, 322, 331-32 

hardware tree 
building during boot process, 328, 332-33 
defined,322,436 
device nodes, 329-31 
Plug and Play example, 325-28 
vs. registry, 328, 332 

HeapCreate() API function, 129 
heaps,87,88, 129,256-57,436 
help system 

and application developers, 186, 219 
changes in Windows 95, 187-88 
context sensitivity of, 188 
task-oriented approach of, 187-88 
visibility of, 187 

Hewlett-Packard LaserJet printers, 273 
hidden VM, 73, 112 
home base, taskbar as, 179, 180 
"hot mouse," 203 
hourglass cursor, 27, 188 

I 
IBM MicroChannel bus, 310, 311, 439 
IBM OS/2, 29, 37 
IBM PC AT computers, 4-5, 36 
IBM Personal Computer, 35, 39, 40 
ICM (image color matching), 254, 259-62, 436 
icons, 204-5 
IEEE (Institute of Electrical and Electronics 

Engineers), 313, 320 
IFS (installable filesystem), 107, 436 
IFSMgr_RegisterMount() service, 294 
IFSMgr_RegisterNet() service, 294 
image color matching (ICM), 254, 259-62, 436 
import libraries, 83, 436 
independent software vendors (ISVs), 29 
.INF files, 322, 332 
Info Center, Windows 95, 394-98 
.INI files, 242 
InitializeCriticalSection() API function, 239 
in-place activation, 246, 436 
input desynchronization, 119 
installable filesystem (IFS), 107, 436 
installable filesystem (IFS) manager, 277, 279, 

291-94,352,436 
Institute of Electrical and Electronics Engineers 

(IEEE), 313, 320 



Intel Corporation. See also names of processors 
EtherExpress network adapter, 311 
and Plug and Play standard, 4, 313 
processors, 33, 35-37, 38-54 

interface. See user interface 
lnterlockedDecrement() API function, 239 
InterlockedExchange() API function, 239 
Interlockedlncrement() API function, 239 
international support, 248-49 
interrupt requests (IRQs), 57, 437 
interrupts, 57, 141, 290, 301, 436. See also 

software interrupts 
interrupt service routines (ISRs), defined, 437 
1/0 operations, controlling, 57-60 
1/0 packet (IOP), 297, 299, 437 
1/0 permission bitmaps, 45, 59, 60 
1/0 ports, defined, 437 
IOREQ data structure, 293 
IOS. See l/0 subsystem 
/OS_&gister() service, 297, 298, 302 
IOS_&questor_Service service, 297, 300 
/OS_SendCommand() service, 297 
1/0 subsystem (IOS) 

defined,280,437 
device driver initialization, 298-99 
port driver example, 302-3 
service requests, 297, 300-301 
VxD services, 297 

1/0 trapping VMM services, 141 
IPX/SPX protocol, 367, 369, 371, 437 
IRQs (interrupt requests), 57, 437 
ISA (Industry Standard Architecture), 313, 317, 

437 
ISRs (interrupt service routines), defined, 437 
ISVs (independent software vendors), 29 

J, K 
Jaguar project, 104 
journal records, 270 
Kernel 

API support, 81, 82 
defined,65,437 
as dynamic link library, 82 
loading, 134 
privilege level, 108 
Win32 APis, 227 
as Windows 95 component, 64, 65 

kernel, defined, 437 
KERNEL32.DLL file, 147, 148 
key depressions, as events, 97 

Index 

L 
languages, foreign, 248-49 
LAN Manager, 342, 343, 345, 368 
LANs (local area networks), 8-10, 27, 28 
LANtastic, 343, 344 
laptop computers 

docking station support, 399-400 
and PCMCIA bus, 312, 313, 318, 320 
power management, 398-99 
Windows 95 support, 381, 398-400 

layered filesystem design, 277-81 
LDT (local descriptor table), 41, 42 
LDTR register, 41 
least recently used (LRU) technique, 122, 437 
LeaveCriticalSection() API function, 239 
legacy, defined, 437 
light source, 184, 199 
linear addressing, 25, 39, 85, 143, 438 
LineTo() function, 83 
linker, 82-83 
links, 246, 438 
list view control, 210 
.LNK files, 1 71 
load group mask (LGM), 299 
LoadlmageColorMatcher() API function, 260 
local area networks (LANs), 8-10, 27, 28 
local buses, 312, 320 
local descriptor table (LDT), 41, 42 
locale, defined, 438 
locale APis, 249 
local heap, 87 
locality of reference, 50, 438 
logical color space, 259, 261-62 
logical frame buffer, 267-68 
long filenames 

application support, 214, 217, 218 
overview,23,213-15,275,281-82 
short name equivalents, 282, 284-85, 286, 

288-89 
storing, 282-88 
Windows 3.1 and MS-DOS applications, 161, 

214,282,289-91 
Windows 95 vs. Windows NT, 291 

look and feel, 164, 167-69, 438 
LRU. See least recently used (LRU) technique 

M 
MAC (media access control) driver, 353, 368, 

438 
mainframes, 8 
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MAPI (message application programming 
interface), 28, 396-97, 438 

mapped files, 127-28, 438 
MapViewOJFile() API function, 127, 128, 241 
MapViewOJFileEx() API function, 127, 128 
marketing of Windows 95, 28-30 
maximize/restore button, 182, 183, 204 
MDI (multiple document interface), 190, 438 
media access control (MAC) drivers, 353, 

368,438 
memory 

640K barrier, 39-40 
and 80286 protected mode, 41-43 
addressing, 24-25, 45-54 
descriptor format, 45-48 
local vs. global, 87 
protection, 45, 55-56 
segmented architecture, 38-39, 41-43 
segmented vs. linear, 25, 38-39, 85, 143 
virtual vs. physical addresses, 69 

memory management 
application, 87-88 
overview, 85-90 
and programming, 241 
system, 88-90 
Virtual Memory Manager (VMM), 125-29 
VMM services, 140 
Win32 APis, 232, 241 

memory mapped devices, defined, 439 
memory mapped files, 88, 127-28, 258 
memory maps 

original IBM PC, 39, 40 
Win32 applications, 125, 126 
Windows 95, 108-10 

menus 
changes in, 202-4 
continuation, 17 4, 175 
popup, 185,202-3,443 
Start menu, 169, 174, 175, 448 

message application programming interface 
(MAPI),28,396-97,438 

MessageBox() API function, 83 
MessageBoxEx() API function, 249 
message loops, defined, 439 
message queues, 97, 119-21 
messages, 71, 94, 97, 439 
message stores, defined, 439 
messaging, 396-97, 398, 439 
metafiles, 272, 439 
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MicroChannel bus, 310, 311, 439 
Microsoft Corporation. See also Gates, Bill 

developer relations groups (DRG), 29 
and development of Plug and Play standard, 

4, 312-14 
family of Windows operating systems, 12-13 
importance of OLE technology to, 166, 

245-46 
"Ready To Run" campaign, 311 
Windows 95 shell design story, 189-98 
Windows networking history, 342-46 

Microsoft LAN Manager, 342, 343, 345, 368 
Microsoft Mail, 394, 396 
Microsoft OS/2, 2, 4, 6, 7, 36, 37, 44, 82. See also 

IBMOS/2 
Microsoft Pen Windows, 23 
Microsoft Windows/386, 4, 37, 111 
minicomputers, 8 
mini-drivers 

defined, 439 
for display driver, 254, 264, 265, 266, 268 
performance of, 92 
for printer driver, 253-54, 272-73 
and VxDs, 91-92 
in Windows 95, 91-92 
in Windows NT, 91 

minimize button, 182, 183, 204 
miniport drivers, 281, 439 
MIPS 4000 processor, 33 
modems, 391, 392 
MODEMS.INF file, 391 
modes, and Windows 95, 67. See also protected 

mode; real mode 
modules, defined, 80-81 
monitor, 271-72, 375, 377, 439 
Motorola processors, 39, 44 
mouse 

clicks as events, 97 
double-clicking, 17 4, 190 
"hot mouse," 203 
right button, 185, 202 

MoveFile() API function, 290 
MPR (multiple provider router), 351-52, 355-62, 

439 
MS-DOS-based applications 

and 32-bit addressing, 74 
80386 support for, 44, 59, 60-61 
benefits of virtual mode, 60-61 
and BIOS, 5 



MS-DOS-based applications, continued 
calls to system services, 136-37 
compatibility issues, 4, 7, 44, 45 
decline of, 2 
and device drivers, 58-59, 90 
and DPMI standard, 74-75 
future of, 23 
and 1/0 permission bitmap, 45, 59, 60 
long filenames support, 214, 282, 289-91 
and multitasking, 78 
in protected mode, 73-75 
and real mode drivers, 67, 69, 281, 307-8, 445 
running in single application mode, 15, 64, 

111-12 
running under Windows NT, 33 
starting from Windows 95, 59, 60 
as VMs, 59-60, 68, 69, 72-73 
and Win32 API, 233 
Windows 95 support for, 4, 7, 23, 215-16 

MS-DOS operating system 
and 640K memory limit, 39, 40 
as fallback, 15, 64, 111-12 
and filesystem, 276-77, 279 
future of, 7, 104 
and IBM Personal Computer, 35 
INT-based software services, 112, 276 
limitations of, 6 
relationship to Windows 95, 4, 7, 59, 60, 

63-64, 111-12 
running in single application mode, 15, 64, 

111-12 
MS-DOS Shell, 159 
MS-DOS virtual machines (VMs) 

in 32-bit protected mode, 69 
context for, 70-71, 72, 73 
defined, 106, 111 
and DOS extenders, 69 
hidden VM, 73 
overview,68,69,72-73 
replicating PCs running MS-DOS, 72 
as single processes, 80, 113 
vs. System VM, 68, 69, 80 
virtual address space, 109, 110 
as Windows 95 component, 64, 66 

MsgWaitForMultifleObjects() API function, 240 
MS-Net, 342 
MSSHRUI DLL, 373 
multimedia, Win32 APis, 228 
multiple document interface (MDI), 190, 438 

multiple provider router (MPR), 351-52, 
355-62,439 

multitasking 
cooperative vs. preemptive, 77-78 
critical section management, 79-80 
defined,76,440 
managing, with the scheduler, 76-78 
and MS-DOS-based applications, 78 
network connectivity example, 76 
overview, 76-78 
print spooling example, 76 
and programming, 238-41 
use of term, 75 
Win32 APis, 239-41 

Index 

multithreaded processing, 27, 116, 188-89 
mutex (mutual exclusion), 79, 80, 151-52, 240 
mutual exclusion (mutex), 79, 80, 151-52, 240 
"My Computer," 176 

N 
named pipe protocol, defined, 440 
native mode, 37, 440 
NCP protocol, 347 
NDIS (Network Driver Interface Specification) 

compatibility issues, 369-70 
configuration example, 370-72 
defined,352-53,440 
overview, 368-69 

nested execution VMM services, 140 
NetBEUI transport, 367, 369, 370, 440 
NetBIOS protocol, 367, 440 
NETRESOURCE data structure, 357-58 
NetWare,29,342,343 

Microsoft NetWare client for Windows 95, 27, 
28,347 

NetWare Lite, 345 
network adapter driver VxD, 353 
network connections 

defined,354,430 
multitasking example, 76 
PC vs. phone-centric, 390 
persistent, 354-55, 442 
as Windows 95 benefit, 30, 341, 342, 346-47 

Network Driver Interface Specification (NDIS). 
See NDIS 

network filesystem drivers (FSDs), 352, 440 
networking 

client-server, 8-10, 28, 341-42, 343-44, .429 
configuring, 370-72 
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networking, continued 
LANs,8-10, 27,28 
peer-to-peer, 341, 342, 343, 344-46 
printing, 272, 375-77 
security issues, 377-79 
subsystem architecture, 347-55, 373, 374 
terminology, 353-55 
Win32 APis, 228 
Windows history, 342-46 
and Windows NT, 345 

"Network Neighborhood,".176 
network providers (NPs) 

authentication SPI, 366 
defined, 352,440 
device redirection SPI, 364 
enumeration SPI, 365-66 
interfacing to, 361-62 
services of, 363-66 
shell SPI, 365 

network servers 
access control, 373, 378 
architecture, 373, 374 
defined, 8,447 
minimum configuration, 10 
operating systems for, 5, 10, 372 
overview, 8-10 
for peer-to-peer networking, 372-74 
print spooler, 373 
requirements for, 8-9 
security issues, 8, 373, 377-79 
VSERVER software, 373 
and Windows NT, 5, 10, 372 

network subsystem, Windows 95, 66, 34 7-55 
network transports, 352, 366-72, 441 
not-present interrupt, defined, 441 
Novell, 341-42, 343 

NetWare Lite, 345 
protocols, 66, 347, 367 
Windows 95 network support, 27, 28, 347 

NPCancelConnection() SPI, 364 
NPChangePassword() SPI, 366 
NPClosedEnum() SPI, 366 
NPDeviceMode() SPI, 364 
NPDirectoryNotifj() SPI, 365 
NPDisplayCallback() SPI, 365 
NPEndSession() SPI, 364 
NPEnum&source() SPI, 366 
NPFormatNetworkName() SPI, 365 
NPGetCaps() SPI, 364 
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NPGetDirectoryType() SPI, 365 
NPGetDisplayLayout() SPI, 365 
NPGetEnumText() SPI, 365 
NPGetHomeDirectory() SPI, 366 
NPGetNetworkFileProperties() SPI, 365 
NPGet&sourceParent() SPI, 365, 366 
NPGetUser() SPI, 364 
NPLogojJ() SPI, 366 
NPLogon() SPI, 366 
NPNotifjAddConnection() SPI, 364 
NPOpenEnum() SPI, 366 
NPs. See network providers · 
NPSearchDialog() SPI, 365 
NP() SPI, 366 
NPValidLocalDevice() SPI, 364 

0 
object filesystem, 24 7-48, 441 
object linking and embedding. See OLE 

technology 
object orientation, 11, 100, 166, 247 
objects. See also control objects; OLE technology 

configuring, in property sheets, 185-86 
defined,441 
on desktop, 177 
property sheets for, 185-86 
referencing vs. copying, 171-72 
on taskbar, 179 

ODBC (Open Database Connectivity), defined, 
441 

offset address, 46 
OLE automation, defined, 441 
OLE clients, 167, 188, 246, 247 
OLE servers, 246, 24 7 
OLE technology 

and application developers, 100, 217-18, 220, 
245-48 

and Cairo, 220, 246, 247-48 
client vs. server applications, 246, 247 
compound documents, 167, 212, 246, 247, 

430 
vs. DDE, 245 
defined,441 
and document-centric interface, 159, 166-67, 

433 
and drag and drop operations, 247 
importance of, 166, 245-46 
in-place activation, 246 
marketing of, 29 



OLE technology, continued 
overview, 22, 245-48 
Win32 APls, 227 

online help 
and application developers, 186, 219 
changes in Windows 95, 187-88 
context sensitivity of, 188 
task-oriented approach of, 187-88 
visibility of, 187 

Open Database Connectivity (ODBC), defined, 
441 

Open Datalink Interface (ODI) specification, 
369,441 

Open dialog box, 210, 211-12 
OpenFile() API function, 290 
OpenFileMapping() API function, 127 
OpenGL 3-D graphics library, 228 
OpenMutex() API function, 240 
OpenSemaphore() API function, 240 
operating systems. See also base system, 

Windows 95; MS-DOS operating system 
choices in, 6-7 
limitations of MS-DOS, 6 
and processors, 33, 44-45 
protected mode, 23-24 
protection capabilities, 54-60 
Windows 95 as, 7, 63-64, 66-67 
Windows family of, 12-13 

OS/2. See IBM OS/2; Microsoft OS/2 
OS/2 LAN Manager, 368 

p 
page descriptors (PDs), 123 
paged virtual memory, 45, 50-52 
page granularity, 47 
pages, 121, 123-24,442 
Page Setup dialog box, 213 
page tables, 50, 51, 52-53 
paging, 45, 50, 122, 436. See also demand paging, 

defined 
paragraphs, memory, defined, 38, 442 
parent windows, 95 
pass through authentication, defined, 442 
paths, 257, 442 
PC-centric connections, 390 
PCI bus, 313, 442 
PCL language, 273 
PCMCIA bus, 312, 313, 318, 320, 442 
PC Network (IBM), 343 

·Index 

PCs, architecture of, 4-5 
PDAs (personal digital assistants), 381 
PDEVICE data structure, 266 
peer-to-peer networking, 27, 66, 341, 342, 343, 

344-46 
defined,442 
server machines for, 28, 372-74 

pen-based applications, 23, 28, 228, 425 
Pentium processor 

as 386 processor, 37, 44 
and backward software compatibility, 36 
and virtual 8086 mode, 37 
and Windows, 37 

performance requirement, Windows 95, 16-17 
persistent connections, 354-55, 442 
personal digital assistants (PDAs), 381 
Phoenix Technologies, and Plug and Play 

standard, 4, 313 
phone-centric connections, 390 
physical frame buffer, 267-68 
physical memory 

and 80286 processor, 41, 42, 43 
calculating addresses in protected mode, 45 
defined,442 
managing, 88-90, 121-25 
vs. virtual memory, 69 

pixels, defined, 443 
platforms 

for 32-bit programs, 5-6 
MS-DOS vs. Windows vs. UNIX vs. OS/2, 2 
for running Windows, 4-5 

Plug and Play BIOS, 315, 317, 324, 336-37, 428 
Plug and Play standard 

and BIOS, 315, 317, 324, 336-37, 428 
and bus design, 315-17 
for bus types, 313 
compatibility issues, 319-20 
defined,20,443 
goals for, 314-21 
history of, 312-14 
overview, 4, 309-10 
and resource types, 325 
why needed, 310-12 

Plug and Play subsystem 
and application developers, 241-42 
components overview, 321-25 
device drivers, 324, 337-38 
and docking stations, 398-400 
hardware tree, 325-32 
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Plug and Play subsystem, continued 
printer support, 272 
and system setup; 173 
use of registry, 243 
Win32 APls, 241-42 

point to point protocol (PPP), 385, 443 
popup menus, 185, 202-3, 443 
portabiiity, of Windows NT, iO 
portable computers 

docking station support, 399-400 
and PCMCIA bus, .312, 313, 318, 320 
power management, 399 
Windows 95 support, 381, 398-400 

port drivers (PDs) 
communications, 392-94 
defined,281,385,443 
execution, 303 
initializing, 302-3 
and interrupts, 303 
overview, 277, 302 

porting 
16-bit code to Win32, 229-33 
tools for, 229-30, 231 

PORTIOOL.EXE file, 229 
POSIX, defined, 443 
PostScript printing, 273 
PowerPC processor, 33 
PPP (point to point protocol), 385, 443 
preemptive multitasking 

critical section management, 79-80 
defined,77,443 
problem of 16-bit code, 149-55 
scheduling, 77, 78, 100 
and Win32 applications, 26-27 

present bit, 47, 53 
preview windows, 212 
primary scheduler, 114 
primitives, system, 67, 89-90, 239-40 
Print dialog box, 211 
printer APis, Windows 95 vs. Windows NT, 236 
printer drivers 

DIB engine/mini-driver combination, 253-54, 
272-73 

dynamic links, 83-84 
universal, 24, 253-54, 272-73 

printers, configuring, 22, 24 
Printer Setup dialog box, 213 
printing 

API functions for, 236, 269 
and bi-directional communication, 272 
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printing, continued 
on networks, 375-77 
process of, 270-72 
subsystem architecture, 269, 270, 272 
using shortcut concept, 171 
Windows 95 improvements, 269 

Print Manager program, 22, 162, 169 
print processor, 271 
print provider (PP), 375 
print request router (PRR), 375, 443 
Print Setup dialog box, 211 
print spooler, 76, 270, 271, 373, 448 
priorities. See execution priority 
private heaps, 88, 129 
privilege levels. See also protection rings 

for applications, 56 
descriptor table entry, 47 
for operating system protection, 56-57 
switching between, 57, 84 

processes 
critical sections in, 79-80 
defined,443 
MS-DOS VMs as, 80 
in System VM, 80 
vs. tasks, 76, 110-11 
vs.threads,80, 113 
Windows applications as, 80 

processor fault VMM services, 141 
Program Manager program, 22, 159, 160-62, 

169, 177 
programming. See also application developers 

eventdriven,95,96-97,99-100,434 
and message handling, 97-99 
object-oriented, 11, 100, 166, 247 
and OLE, 100, 217-18, 220, 245-48 
under Windows 95, 99-100 
Windows basics, 96-100 

progress indicator control, 208 
properties,defined,443-44 
Properties menu item, 185 
property sheets, 185-86, 209-10, 444 
protected mode 

and 80286 processor, 36, 41-43 
defined,444 
descriptors in, 41, 42 
device drivers, 67, 281 
and indirect access to memory, 42-43 
mapper, 281 · 
MS-DOS-based applications in, 73-75, 281 
and operating systems, 23-24 



protected mode, continued 
selectors in, 41, 42 
virtual mode as part of, 60 
VMM services, 140 

protection capabilities 
of 80386 processor, 54-60 
device protection, 57-60 
memory protection, 55-56 
operating system protection, 56-57 

protection rings 
and base system, 84 
defined,444 
overview, 107-8 
ring zero, 56, 135-40 

protocols, defined, 444 
protocol stack, defined, 444 
PRR (print request router), 375, 443 
PulseEvent() API function, 240 

Q,R 
Quarterdeck, 37 
radio buttons, 93 
RaiseException() API function, 252 
RAM allocation, 127. See also physical memory 
RAM (random access memory), and virtual 

memory management, 49-53 
RAS (remote access services), defined, 445 
RasDial() API function, 389 
RasEnumConnections() API function, 389 
RasGetConnectStatus() API function, 389 
RasHangup() API function, 389 
rasterizer, 256, 258, 444 
rawinputqueue, 119, 120,445 
read/write bit, 53 
"Ready To Run" campaign, 311 
realmode,41,45,60,67, 112,445 
real mode drivers, 67, 69, 281, 307-8, 445 
ReconcileObject API, 403 
Recycle Bin feature, 198 
redirector, defined, 445 
reentrancy, and 16-bit vs. 32-bit code, 149-55 
registers, segment. See segmented addressing 
registration database, 242 
registry 

application use, 218-19 
defined,445 
organization of, 243-44, 332 
in Plug and Play subsystem, 322 
and programming, 242-44 
Win32 APis, 21, 244 

ReleaseMutex() API function, 240 
ReleaseSemaphore() API function, 240 
remote access services (RAS), defined, 445 
remote communications, 28, 382-94 

elements of, 383-85 
types of access, 386-89 

Index 

remote network access (RNA), 383, 385-89, 445 
remote procedure calls (RPCs), 228, 367, 445 
RemoveDirectory() API function, 290 
reserving virtual address space, 128-29 
ResetEvent() API function, 240 
resource arbitrators, 324, 335-36, 445 
resources 

availability, 55, 87, 237, 256-57 
defined,445 
network,defined,353 
usage count, 81 

resource sharing, 81, 84 
rich text, 209, 446 
right mouse button, 185, 202 
ring zero, 56, 135-40. See also privilege levels; 

protection rings 
RISC processor, defined, 446 
RNA (remote network access), 383, 385-89, 445 
robustness requirement, 8, 17-18 
RPCs (remote procedure calls), 228, 367, 445 
runtime memory requirements, Windows 3.1 vs. 

Windows 95, 87 

s 
safe driver, defined, 446 
scalability, 164, 201-2, 227 
Schedulefob() API function, 236 
schedulers 

controlling, 116-17 
and cooperative multitasking, 77-78 
defined, 76,446 
and events, 76 
importance of threads, 80, 113 
and preemptive multitasking, 78 
primary vs. timeslice, 114-16 
and priorities, 77, 114-15, 116, 117 
and time slices, 76, 77 
and Virtual Machine Manager (VMM), 112-

21, 141 
and VM control flags, 115-16 

screen display 
3-D appearance, 184, 198-201 
controls, 205-10 
default, 157, 158, 192-93 

469 



INSIDE WINDOWS 95 

screen display, continued 
design evolution, 189-98 
dialog boxes, 210-13 
elements of, 201-13 
icons, 204-5 
menus, 202-4 
overall Windows 95 appearance, 22, 182-84, 

198-201 
scalability, 164, 201-2 
scroll boxes, 204, 205 
sizing handle, 204, 205 
window buttons, 204 

screen grabber, 264, 446 
scroll bars, 94, 205 
scroll boxes, 204, 205 
SCSI_CONFIGURATION_INFORMATION data 

structure, 306 
SCSI device support, 201, 304, 306-7 
SCSI_INITIALIZATION_DATA data structure, 

306 
SCSiizer, 281 
SCSI manager, 281, 306-7, 446 
SCSI_REQUEST_BLOCK data structure, 306 
SCSI (Small Computer System Interface) bus, 

312,313,320,446 
SDI (single document interface), 190, 446 
security APis, Windows 95 vs. Windows NT, 234 
security of servers, 8, 373, 377-79 
Security Provider, 373 
segment bit, 47 
segmented addressing 

for 8086 processor, 37, 38 
for 80286 processor, 41-43 
architecture, 38-39, 41-43 
defined,447 
vs. linear addressing, 25, 38-39, 85, 143 

segment registers. See segmented addressing 
segments, 38-39, 41-43, 45, 46, 47-48, 447 
selectors, 41, 42, 46, 87, 109 
semaphores 

defined,240,447 
Win16mutex, 152-55 
and Win16 subsystem, 151-52 
Win32 APis for, 240 

serial ports, adding, 57 
server APis, Windows 95 vs. Windows NT, 236 
server applications, defined, 447 
servers. See network servers 
service control manager APis, Windows 95 vs. 

Windows NT, 236 
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service provider interface (SP!), 348, 447 
service providers, 348, 44 7 
service tables, VxD, 130, 447 
SetCurrentDirectory() API function, 290 
SetEvent() API function, 240 
SetFileAttributes() API function, 290 
SetFileTime() API function, 290 
shading, 184, 199-200 
shared memory, 86, 88, 127-28, 447 
share-level security, 378, 379, 447 
share name, defined, 448 
share points, 354, 373, 448 
shell 

3-D appearance of, 184, 198-200 
as 32-bit application, 147, 188 
animation in, 196-97 
briefcase object in, 400-404, 428 
defined, 159,448 
design retrospective, 189-98 
development of, 190-92 
elements of, 169-82 
extensibility of, 189 
need for application consistency with, 219 
new features, 22-23 
for novice vs. experienced users, 192, 193 
as OLE client, 167, 188 
outside influences on, 189-90 
prototyping in Visual Basic, 190-92 
system color scheme, 200 
system fonts, 200, 201 
threading capabilities of, 188-89 
and transfer model, 191, 197-98 
usability testing of, 189-90 
Win32 APis, 228 
as Windows 95 component, 64, 65 

_SHELL_BroadcastSystemMessage service, 135 
_SHELL_CallAppyTimeservice, 134 
_SHELL_ HookSystemBroadcast service, 135 
_SHELL_PostMessage service, 135 
Shell VxD, 134-35, 448 
shortcuts, 170, 171-72, 448 
Simple MAP!, defined, 448 
single MS-DOS-based application mode, 15, 64, 

112 
sizing handle, 204, 205 
sizing windows, 205 
slider control, 208 
SMB protocol, 66, 448 
sockets, 228, 367, 371, 448 
software. See applications 



software interrupts, 72, 73, 136, 137 
specification for Windows 95, 13-28 
spin boxes, 93, 208-9 
SPI (service provider interface), 348, 447 
spooler, 76,270, 271,373,448 
standard mode, 67 
Start button, 174 
StartDoc() API function, 270 
Start menu, 169, 174, 175, 448 
StartPage() API function, 270 
startup screen. See also screen display 

design evolution, 192-93 
Windows 95 vs. Windows 3.1, 157, 158 

static VxD, defined, 448 
status window control, 206-7 
streams, 247 
structured exception handling, 249-52, 448 
swap faults, 50 
swap file, 50, 123, 124, 449 
synchonization VMM services, 141 
synchronization primitives, 239-40 
system bus design, 310 
system crashes, 17-18 
system file handle structure, 292 
system fonts, changes in, 200, 201 
SYSTEM.IN! file, 21, 242, 243, 268, 298, 361, 362 
system menu. See window menu 
System Policy Editor utility, 378 
system primitives, 67, 89-90, 239-40 
system reentrancy, and 16-bit vs. 32-bit code, 

149-55 
system resources. See resources 
system taskbar, 174, 179-81, 194-95 
system tray, defined, 449 
System Virtual Machine (VM) 

T 

context for, 71 
defined,65, 106, 111,449 
vs. MS-DOS VMs, 68, 69, 80 
multiple processes in, 80 
overview, 71-72 
scheduling within, 116 
and Win32 applications, 71-72 
as Windows 95 component, 64, 65, 68, 69 

tab control, 209 
TAPI (Windows Telephony API), 382-83, 385, 

389-90,449 
task bar 

as anchor point, 179, 180 
and application compatibility, 180-81 

taskbar, continued 
buttons on, 194, 195 
configuring, 180 
default for, 179 
defined, 174, 449 
design evolution, 194-95 
hiding/displaying, 179-80 
overview, 179-81 

Task Database (TDB), 80 
Task Manager, 161-62, 169 
tasks 

defined,76,449 
as gates, 57 
vs. processes, 76, 110-11 
use of term, 75 

TCP/IP protocol, 66, 347, 371, 449 
telephony applications. See TAPI (Windows 

Telephony API) 
third-party vendors, 189 
threads 

and application errors, 11 7-18 
and background activities, 118 

Index 

as basic unit of scheduling, 80, 113, 114-15 
defined,449 
execution priority, 114-15, 116, 117 
and general protection faults, 117-18 
limits of, 113 
MS-DOS VMs as, 113 
multiple, 27, 116, 188-89 
overview, 113 
vs. processes, 80, 113 
suspending, 114 
synchronization primitives, 239-40 
in System VM, 116 
and UAEs, 117-18 

thumbnails, defined, 449 
thunk compiler, 145, 146-47 
thunks 

defined,54, 144,449 
origin of term, 144 
in Windows 3.1, 144-45 
in Windows 95, 145-47, 148, 149 

tiling, 143 
timeslices, 76, 77, 449 
timeslice scheduler, 114-15, 116 
toolbar, 94, 95, 204, 205-6 
TOPS networking program, 343 
transfer model, 191, 197-98, 449 
transports. See network transports 
traps, as gates, 57 
tree view control, 210 
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TrueType rasterizer, 256, 258, 444 
TSD (type specific driver), 280, 304, 305-6, 450 
TSR programs, 7 
.TTF files, 258 
type specific driver (TSD), 280, 304, 305-6, 450 

u 
U AEs (Unrecoverable Application Errors), 2, 1 7, 

56, 117-18, 450 
UNC (Universal Naming Convention), 218, 450 
Unicode 

vs. ANSI character set, 235 
defined,450 
and internationalization, 248 
Windows NT vs. Windows 95 APis, 235 

Unimodem, 385, 391, 450 
UNIMODEM.386 driver, 391 
universal client, defined, 346-47 
universal drivers, defined, 450 
Universal Naming Convention (UNC), 218, 450 
universal printer driver, 24, 253-54, 272-73 
UNIX, 2, 6, 37, 44, 82, 347, 450 
Unrecoverable Application Error message, 2, 17, 56 
usability tests, for Windows 95 shell, 189-90 
User 

API support, 81, 82 
defined,66,450 
as dynamic link library, 82 
loading, 134 
privilege level, 108 
Win32 APis, 227 
as Windows 95 component, 64, 66 

USER32.DLL file, 147, 148 
user accounts, defined, 450 
user interface. See also shell 

important characteristics, 168-69 
improvements to, 159-65 
look and feel issue, 167-69 
for Plug and Play subsystem, 324 
Win32 APis, 245 
Windows 95 design, 95-96 
Windows overview, 92-95 

user-level security, 378, 379, 450 
users, active, defined, 30 
user/supervisor bit, 53 
utility functions, 24 

v 
VCACHE, defined, 451 
VCOMM VxD, 385, 391, 392-94, 451 
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VCPI (Virtual Control Programming Interface) 
specification, 74 

vendors. See independent software vendors 
(ISVs) 

vendor supplied driver (VSD), 280-81, 451 
VFAT filesystem ' 

defined, 451 
driver, 279-80 
vs. FAT filesystem, 284-85 

VFLATD VxD, 267-68, 451 
VGA, defined, 451 
video display, controlling with DIB engine, 262 
video memory, 264, 267-68 
View menu, 203, 204 
virtual 8086 machine. See virtual 8086 mode 
virtual 8086 mode. See also virtual mode 

and 80386 processor, 37, 44, 45, 68 
defined, 451 
and virtual machines (VMs), 59, 68 
vs. virtual memory, 48 
vs. Windows VM, 68 

virtual addresses 
defined, 451 
vs. physical addresses, 69 

virtual address space 
for 16-bit Windows applications, 109 
for 32-bit Windows applications, 25, 27, 85, 

86-88, 109, 110, 125, 126 
defined,451 
for MS-DOS VM, 109, 110 
reserving, 128-29 
shared vs. private, 86 
system memory map, 108-10 
system vs. application, 86 

VirtualAlloc() API function, 128-29 
Virtual Control Programming Interface (VCPI) 

specification, 74 
virtual device drivers (VDDs), 91-92, 108 
virtual device drivers (VxDs), 67, 84-85 

callback mechanism, 131-32 
calling between, 136, 138-40 
defined,67,452 
defining service tables, 130 
dynaload, 133, 433 
loading dynamically, 133-34 
loading in Windows 3.1, 132-33 
loading in Windows 95, 133-34 
mini-drivers as, 91-92 
and protection rings, 108 
Shell VxD, 134-35, 448 
VNrM"servicesto, 117, 130, 133, 140-41 



Virtual Machine Manager (VMM) 
callback mechanism, 131-32, 144 
calling of services, 84, 131-35, 136 
configuration manager services, 141 
debug services, 141 
defined,67, 106,451 
event services, 140 
I/O trapping services, 141 
memory management services, 140 
nested execution services, 140 
new features in Windows 95, ll l, 125-29 
overview, Ill, 125 
processor fault services, 141 
processor interrupt services, 14} 
protected mode execution services, 140 
registry services, 140 
and scheduling, 112-21, 141 
scope of services, 130 
services of, 129-41 
services to VxDs, 117, 130, 133, 140-41 
synchonization services, 141 
system mapping function, I 09 
VM callback services, 141 
VM interrupt services, 141 
VMs as clients, 131 
asVxD, 129 

virtual machines (VMs). See also Windows virtual 
machines 

contextfor,68, 70-71, 72, 73 
control blocks, 130 
control flags, 115-16 
defined,451 
MS-DOS-based applications as, 59-60, 68, 

69, 72-73 
overview, 68-75 

virtual memory 
defined,48,451 
managing, 49-53 
paged,45,50-52 
vs. virtual mode, 48 
and Win32 applications, 86-88 

virtual mode 
benefits for MS-DOS-based applications, 

60-61 ' 
defined,48 
as part of protected mode, 60 
vs. virtual memory, 48 

Visual Basic, prototyping Windows 95 shell in, 
190-92 

visual cues, 183, 451 
visual design issues, 164-69 
VMM. See Virtual Machine Manager 
VMMcall macro, 139 

Index 

VMs. See virtual machines (VMs) 
VMStat_Background flag, 115 
VMStat_Exclusive flag, ll5 
VMStat_High_Pri_Background flag, 115 
voice mail, and Windows 95 Info Center, 394-98 
volume request packet (VRP), 299-300 
volume tracking driver (VTD), 280, 304-5 
VSERVER software, 373 
VTD. See volume tracking driver 
VxDcall macro, 139 
VXDLDR module, 134 
VxDs. See virtual device drivers (VxDs) 

w 
WaitForMultipleObjects() API function, 240 
WaitForMultipleObjectsEx() API function, 240 
WaitForSingleObject() API function, 240 
WaitForSingleObjectEx() API function, 240 
Wastebasket feature, 198 
widening, defined, 452 
Win16Lock, defined, 452 
Win16Mutex 

defined,452 
drawbacks of, 154-55 
as reentrancy safeguard, 152-53 

Winl6 subsystem, defined, 452. See also 16-bit 
Windows applications 

WIN32.386 file, 147 
Win32API 

and 16-bit applications, 110, 111., 142 
benefits of, 26-27 
binaries issue, 225 
common dialog functions, 227 
communications functions, 228 
compatibility issues, 110-11, 224-25 
components of, 227-28 
controls, 227 
DDE functions, 228 
and dynamic memory allocation, 87-88 
extensibility of, 226 
file decompression functions, 228 
file location, 147-48 
functions unsupported in Windows 95, 234-38 
GDI functions, 227, 231-32 
goals for, 226-27 
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Win32 API, continued 
graphics APis, 257 
Kernel functions, 227 
locale functions, 249 
and memory management, 85-90, 232, 241 
messaging functions, 396, 397 
multimedia functions, 228 
muititasking functions, 239-4i 
named functions, 82 
names of functions, 231-32 
networking functions, 228, 356-61 
and nonportable functions, 233 
OLE functions, 227 
overview,25,65,81-85,224-25 
pen functions, 228 
portability of, 226 
porting to, 229-33 
preferred Windows API, 99 
and registry, 244 
RNA Session API, 388-89 
RPC functions, 228 
scalability of, 227 
shell functions, 228 
size of, 227 
sockets functions, 228 
as "standard," 224-25 
support for, 226 
Telephony API (TAPI), 382-83, 385, 389-90 
User functions, 227 
and user interface, 245 
using, in Windows 95 programming, 238-52 
version checking, 233 
Win32c subset, 25, 224 
Win32s subset, 25, 26, 224, 452 
and Windows 3.1, 224 
and Windows 95, 26, 81-85, 225, 229-38 
Windows NT support, 25 
Windows vs. MS-DOS, 82 

Win32c API, 25, 224 
Win32s API, 25, 26, 224, 452 
Win32 Software Development Kit, 144 
Win32 subsystem, 144, 147-49, 452. See also 

32-bit Windows applications 
WINBOOT.SYS file, 112 
window menu, 203, 452 
window procedures, defined, 452 
windows 

hierarchy of, 95 
ownership of, 95 
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windows, continued 
parent vs. child, 95 
scaling, 164, 201-2 
sizing, 205 
User as manager for, 66 
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