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'From: 
Sent: 
To: 
Subject: 

Jon De Vaan 
Friday, March 10, 19959:44 AM 
brendand; dennisau; duanec; edf; mikeko 
FW: Notes from 3/6 shell '96 meeting 

Some interesting notes on chicago 96/97 

From: Richard Wolf 
To: Bill Bliss; Don Gagne; Jodi Green; Jon De Vaan; Lois Oien Bauer; Steve Brandli; Steven Sinofsky 
Subject: FW: Notes from 3/6 shell '96 meeting 
Date: Friday, March 10, 1995 9:17AM 

Here are some notes from JoeB on a semi-regular meeting that I have with Joe, NT desktop folks, Billbl, Chrisjo, and 
Paulma. 

Joe went over his plans for Nashville. As you can see, he would like to provide rich views on FAT, including 
categorization and custom columns. He intends to beef up the list view control to make it cursor based and then plug it into 
OFS via OLEDB IRowSet, which OFS will provide. He would like Office OocMgmt to provide IRowSet over FAT. I brought 
up that the FAT piOvider would only be present when Office was installed and there was some discussion on that point. 
We should not be surprised if at some pOint systems approaches us asking to include that code in Windows. We should 
think of Nashville occuring some time in early 97, say 9 months after Office 96 ships. 

Other items of interest: 

I!m to make sure that we coordinate our version check with systems to make sure we properly detect the new shell on NT. 
I explained what we were dOing today. SteveBr,1 saw you mentioned on this in the 96 status report, so why don't we talk. 

Also, someone mentioned that SteveBr should talk to OavidStu on the MAPI-OLEDB impedence match, as he has 
apparently done some research on this in the past. 

Here's a one-pager I handed out on how we were handling the lack of the Win 95 shell under NT 3.51 and how we were 
dealing with PSO's decision to not publish some APls that Ren needed. 

o 
SHELLAPZ.OOC 

RussellW thinks here are more issues involved so I will talk to him. 

From: Joe Belfiore 
To: Paul Maritz; Bill Bliss; Chris Jones; Frank Artale; Richard Wolf; Seth Pollack 
Cc: Joe Belfiore 
Subiect: Notes from 3(6 shell '96 meeting 
Date: Monday, March 06,1995 6:10PM 

Notes from the meeting today: 

- there shouldn't be any issues with shell extensions being run 
robustly on NT, The big ones (namespace extensions) end up in a 
separate process, and the little ones (icon handler, prop sheet 
handler, etc.) are OK in the shell's process. 

- doesn't appear to be any problem with lack of API support in win95 
for Office/Reno Everything has an alternative or is punted. 

Here's the notes on Systems '96 Shell Plans I described: 

General: 
1. no major changes to existing code 
2. add features as follows: 
,things win31 users/lSVs complain about in Win9S 
- things that prep us for Memphis 
- things that sync us with Cairo plans/functionality MS-PCA 1405389 
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Features: 
- Control enhancements (list View should handle cursors, have custom 
columns, do categorization, allow arbitrary icon sizes) 

'" - New "rich details" view (can do fast queries/sorting on OFS *or* 
'FAT +content indexer; supports categorization, and win31-style 
filtering of folder contents (Search Toolbar» 
- Enhanced "Find" (can exploit OFS or FAT+content indexer speed, 
searches on arbitrary properties, specifically supportes searches on 
defined OLE summary properties) 
- Extensibility enhancements (views can be added generically, views 
can provide tool bars ) 
- Other WingS complaint fixes: 

a) tree-down in Explorer left pane when GoTo is a lengthy operation 
b) Explorer rooting UI 
c) OLE/Shell integration fixes (eg. file type stuff) 

And finally, action items: 

- follow up with Marvel to see howlwhen they will run on NT. (FrankAr) 

- check on the availability of the Cairo team's indexer as our 
solution for fast search/sorting on FAT. (JoeB, SethP) 

- check on what PIDL the Office guys can stuff into their LNK files 
so we can deal with them on w95 (JoeB) 

- Find out more details about the "lower level" interface the Ren 
guys are going to use in place of ShellNotify. (JoeB) 

- Make sure we're in sync on how to detect whether NT has the new 
shell or not. (RWolf to talk to Cameron F) 

MS-PCA 1405390 
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Office Graceful Degradation on NT 3.51 
Shell Interface 
IShellFolder 

IContextMenu 
IShelILink 

Tray 

AppBar 

What happens 
Office has its own implementation of ShGetFileInfo (helper function) under NT that 
supports exactly what Office needs: display name, icon, type 
No context menu in MOM on NT 
Office looked at Win 95 link code to implement subset oflink functionality on NT. 
This subset fits Office scenarios only. There is an interoperabilityissue, but it is 
difficult to trigger - the link files Office creates will not resolve correctly if they ever 
end up on NT. This is because Win 95 link implementation fails if the PIDL part of the 
link is empty (links have two parts - PIDL and relative path). Office supports only the 
relative path part of the link. If we think this is worth fixing then Win 95 should tell us 
what to put in the PIDL part to tell Win 95 to look in the relative path portion of the 
link. 
There is no tray on NT so when we detect we are on NT we don't add document 
windodws to the tray. Our developer does not see any barrier to this working on NT 
when NT does have a tray. 
No tray so we don't use this interface. 

No Publication of various shell APls 
Shell API 
Undo 
Shell notification 
Find computer 
PIDL 

Richard Wolf 

What happens 
Can catch undo in some circumstances, but in some cases undo will not work 
Use lower level interface with help from ChrisG 
Punt 
Use file system but slower 

MS-PCA 1405391 
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Product Reviews Office suite

PerfectOffice nearly

lives up to itsname
Novells revamp of Borland Office isnt perfect

but its the best of the high-end office suites

ERFECTION the Hopi Indians of the 18th

century believed would be an offense to the

gods For that reason they intentionally

wove an error into each blanket they created

To read its ads Novell Inc isnt worried

about offending anyone
with its claims that Per

fectOffice Professional 3.0 the perfect place to

work is flawless To hear Novell tell it Per

fectOfflee Novells revamp of Borland Office

acquired from Borland International Inc is

the best set of integrated applications to come

down the pike yet

Its true PerfectOffice is terrific assortment

of
programs

that offers more integration than

weve seen so far in any high-end office suite It

not only does an admirable job of supporting

OLE 2.0 but it offers prebuilt macros for use

across applications Overall its far superior to

Borland Office and its better-integrated pro

gram than either Lotus Development Corp.s

Lotus SmartSuite Release 3.0 reviewed Nov

21 1994 page 106 or Microsoft Corp.s Mi
crosoft Office Professional Version 4.3 the

highest-scoring office suite weve evaluated so

far See our comparison of Windows office

suites June 27 1994 page 104

But perfect No PerfectOffice is almost as big

system resource hog as Microsoft Office and

there are still few data sharing kinks to work

out Other flaws although relatively minor are

so obvious that Novell seems to have left them

in intentionally The gods should be pleased

For this review we followed the test plan de

veloped for the June27 comparison

FEATURES

PerfectOffice Professional 3.0 bundles broad

array
of first-rate applications including the

newly revitalized WordPerfect 6.1 for Win

dows Quattro Pro 6.Oa for Windows and Para

dox 5.0 for Windows In addition PerfectOffice

features Presentations 3.0 for Windows pre

sentation graphics application InfoCentral 1.1

for Windows personal information manager

Envoy .Oa for Windows file viewer and

client license and demonstration version of

GroupWise 4.1a an E-mail calendaring and

group-scheduling product PerfeetOffice also

includes AppWare 1.1 visual development

tool that allows you to create and customize ap

plications The Standard version of PerfectOf

flee lacks AppWare and Paradox

All of the suites major applications share

strikingly common interface and all support

OLE 2.0 On the workgroup front PerfectOffiee

retains Borland Offices built-in transport Ob

ject Exchange OBEX for sharing embedded

data among users facility
that competing

suites cant match

PerfectOffice is also the only suite to offer

scripting language for recording macros that

work across applications Novell bundles batch

of prerecorded macros dubbed QuickTasks

for accomplishing variety of chores such as

creating slide show from WordPerfect outline

or moving list of names and numbers into In

foCentrals phone hook In addition PerfectOf

flee saves disk space and ensures consistent in

terface by sharing more tools across applications

than any of the other suites do
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April 24 1995

RE PRIN ByPatrickMarshall

PerfectOffice is

terrific assortment

ofprograms that offers

more integration than

weve seen so far in

any high-end

office suite

WE HAD NO TROUBLE PASTING SPREADSHEET DATA into WordPerfect document

PerfectOffices Paste Special command let us selectively copy
cells and charts as

linked tables and charts or as images in Windows metafile .DIB or .BMP

formats With only afew exceptions we found that WordPerfect could resize and

otherwise modify the data without distortion or mishap

Copyright 1995 1336 by InfoWorld Publishing Company subsidiary of 1DG Communications Inc Reprinted froni InfoWorld 155 Boiet Road San Matco CA 94402
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PRODUCT REVIEWS

We encountered few irregularities particu

larly
in Paradoxs interface For instance the

File/Open dialog boxes are identical in all the

applications including WordPerfect Quat

tro Pro and InfoCentral except Paradox

And instead of providing pop-up cues to icon

functions Paradox offers explanations in the

status line at the bottom of the screen Paradox

is also the only application in the suite that

doesnt offer GroupWise as an option under the

File menu
Minor inconsistencies among other applica

tions exist as well such as the different For

mat/Font dialog boxes in WordPerfect and Pre

sentations Quattro Pro has no Format menu at

all The Print dialog boxes also vary consider

ably from one application to another

All told PerfectOffices interface is not seam

less Bot it achieves level of harmony and inte

gration equal to that of Lotus SmartSuite Re

lease 3.0 We rate common interface very good

Data sharing

To test the suites data-sharing capabilities we

performed variety of operations First we

tried to simply copy and paste
data from one

application to another via the Clipboard Next

we used the special pasting commands to insert

data in various ways for example OLE embed

ding OLE linking pasting material as bit map
and so on in each of the suites applications

PerfectOffice owes its improved showing in

this category primarily to its QuickTask macros

and support for OLE 2.0 You can use OLE to

exchange data among all five of PerfectOffices

major applications WordPerfect Quattrn

Pro Paradox Presentation and InfoCentral

capability no other office suite can offer

Moreover PerfectOfflees implementation of

OLE 2.0 is relatively free of glitches especially

when compared to Borland Offices implemen

tation One caveat When we ran more than two

applications the suites heavy demands on re

sources caused frequent crashes resulting from

low memory
PerfectOfflee makes simple copy-and-paste

operations easy by anticipating the most likely

format in which you want the data pasted For

example the program automatically pastes

Quattro Pro cell into WordPerfect as table

Unfortunately it tails to retain font formatting

with awkward results

The handy Oata Sharing OAO has icons for

cutting copying and pasting data as well as for

copying to WordPerfect data currently selected

in Presentations Paradox or Quattro Pro You

can edit this toolbar to include other icons as

well

The suite made short work of our spread

sheet-to-word-processor OLE data-sharing

tasks The Paste Special command allowed us to

copy the cells and charts selectively as linked ta

bles and charts or as images in Windows

Metafile OIB or BMP formats With only few

exceptions we found that WordPerfect could

resize and otherwise modify the data without

distortion or mishap

We had real difficulties however moving

data from Paradox to WordPerfect using the

Paste Special command First Novell does not

provide any linking options for use in updating

data automatically from Paradox unless you se

lect the entire table Our only options were to

paste the data in as unformatted text or in the

Windows Metafile OIB or BMP formats The

Paste Special dialog box even indicated that it

couldnt identify the source of the data When

we used the image file options embedded im

ages appeared distorted and awkwardly sized

Fortunately QuiekTask macro made it very

easy to bring Paradox data in as an unlinked

table WordPerfects lnsert/Oatabase option

also allows you to bring in Paradox files as well

as wide variety of other database and spread

sheet files as linked or unlinked tables Unfor

tunately using lnsert/Oatabase doesnt format

the tables to fit the document cells run into the

margins and the spreadsheets fonts wont

match your documents On the plus side the

simple fact that you can edit Paradox tables in

place in WordPerfect documents gives Perfect-

Office big advantage over the competition

WordPerfects mail-merge utility
makes it

easy to grab data from Paradox or other data

bases to create form letters or other docu

ments When you activate the utility the pro

gram pops up dialog box for specifying the

data file and the document file Then with the

document file on the screen you can use the

merge
toolbar to insert fields in the document

selecting from list of all available fields in

the data file and perform the merge

PerfectOffice handled the first of our spread

sheet-to-presentation tasks that of inserting

graph from the spreadsheet and modifying it

in the presentation package without hitch

When we inserted the graph as Quattro Pro

graph we automatically had access to all of Pre

sentations editing tools But we were unable to

paste selection of Quattro Pro cells into Pre

sentations and then turn them into chart

Given the problems that all office suites still

have in sharing data none of them earn top

score in this category But PerfeetOffice sets

new standard We rate it very good

Not only do office suites allow users to share

data among applications on stand-alone ma
chine but the most progressive ones provide

tools such as E-mail enabling for sharing

information among multiple users

Like Borland Office PerfectOffice earns

high score in this category thanks mostly to its

inclusion of OBEX workgroup tool that sur

passes anything available in Lotus SmartSuite or

Microsoft Office

Its not the smoothest workgroup utility we

can imagine nor the easiest to set up but OBEX

works Like Apple Computer Inc.s Macintosh

Publish and Subscribe feature OBEX allows

server application to publish an object

which must be either WordPerfect document

Quattro Pro notebook page or Paradox

query
and other users to subscribe to the

object The subscriber can specify whether sub

sequent updates should be automatically incor

porated or whether the program should wait for

manual updates In addition the publisher
of

data can specify the number of different ver

sions that subscribers can maintain and access

In workgroup scenarios OBEX has an ad

vantage over OLE in that it does not require that

data objects and their source applications reside

on the same drive For example subscriber

need not have Quattro Pro installed in order to

view and use locally published Quattro Pro

object You cant perform spreadsheet opera

tions on the object but you can for example

insert the object as table in WordPerfect and

edit it

You can configure OBEX to distribute data

objects over wide variety of media including

network transports E-mail and MCI Mail You

can also stipulate different methods of data

transport for different users

PerfectOffice includes one client license and

demonstration version of GroupWise Novells

powerful E-mail and group-scheduling pro

gram You can directly use all of Group Wises

functions which includes using your inbox

your calendar and your address book from

Workgroup capabilities

GOOD 01 DAD PerfectOfficesfloatirig

command/application toolbar the

Data Application Director DAD is

the easiest way to hop from one suite

application to another You can create

your own customized DADs for

different types of work

CONFIDENTIAL NOV 00012603

PX0297Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 7 of 52



PROD OCT RE VIEWS

PERFORMANCE

Installation and configuration

PerfectOffice is much easier to install than its

predecessor Borland Office We encountered

no error messages or insurmountable compli

cations The setup routine made it easy for us to

select installation drives by letting us view the

amount of space required and the amount

available on each drive PerfectOffice also af

forded high degree of control over which ap

plications or parts of applications we installed

good thing because even minimum installa

tion consumes 68MB of hard disk
space

full

installation needs 138MB of space the most of

any office suite yet For those reasons youll also

appreciate PerfectOffices new uninstall
utility

which will remove applications including

files located in Windows directories that you

no longer want on your drive

We have only couple of gripes We were

tad put off not to get an on-screen explanation

of what the modules do Fortunately we were

able to quickly summon an explanation by hit

ting the Help button more serious com

plaint is that standard installation does not in

stall the suites Paradox application or hence

the OBEX files to do that youll have to

choose the custom installation option and in

stall separate set of Paradox disks Then Per

fectOffice will select the appropriate OBEX files

for installation We were not able to find
any

reference to this in the suites installation doc

uments or its on-line help

Once you have installed OBEX you can cre

ate OBEX address accounts with relative ease if

you have GroupWise Messaging API

MAPI Message Handling Service or ccMail

system established

When installed on network PerfectOffice

grants an unusual degree of control to network

Product summary

PerfectOffice Professional
______

Version 3.0

Novell Inc

Orem Utah

800 451-5151 or 800 321-4566

fax 801 222-5077

erfectOffice has leapfrogged Microsoft

Office Professional and Lotus SmartSuite

to become the most tightly integrated office

suite on the market In the increasingly criti

cal area of workgroup support

PerfectOffices Object Exchange OBEX data

sharing technology makes the suite an espe

cially attractive choice

List price $859 for Professional version

$659 for Standard version which does not

include Paradox or App Ware An

upgrade to the Standard version costs $259

an upgrade to the Professional version costs

$359

Requires 386 or higher processor 486 rec

ommended 8MB of RAM 68MB of disk

space for minimum installation of the

Professional version Windows 3.1 or later

Pros ross-application scripting OBEX data

exchange technology homogenized

interface support for OLE 2.0 in all major ap

plications

Cons Resource hungry Paradox not fully
in

tegrated

administrators The administrator can allow

users to defme their own environments Alter

natively to enforce standard interface the

Corporate model installation procedure al

lows the administrator to control the configura

tion of each workstation installation including

the setup
of toolbars templates and printers In

addition savvy administrators and users can

use App Ware to create custom applications or

customize included applications

In either single or networked installations

you can add applications and cross-application

macros to PerfectOffice floating

command/application toolbar the Desktop

Application Director DAD and you can cre

ate multiple DAD toolbars for different
types

of

work For example Novell supplies prefabri

cated Data Sharing DAD that helps you move

and share data among applications You can

also automatically create new OAf toolbar

from any program group

PerfectOffice is generally easy to install and

uninstall and it earns high marks for customiz

ability The confusing Paradox and OBEX in

stallation requirement however holds its score

to good

Cononon interjhce

Novell has made great strides in providing

standard interface across PerfectOffices appli

cations correcting many of Borland Offices old

incongruities When you move from one appli

cation to another you will generally find iden

tical icons as well as familiar dialog boxes

menu structures and options

You can use the intuitive icons on PerfectOf

fiees flexible customizable DAD toolbar to

move quickly from one application to another

One DAD icon lets you swiftly tile all open Per

fectOffice applications nice touch Another

icon for QuickTasks gives

list of available macros for

performing operations

across applications You

can also create new macros

We were bit disap

pointed to find that you still

cant float the DAt toolbar

into the title bar of the cur

rent application If
you

float

it at the top it obscures the

title bar and control boxes

of full-screen application

Youll want to float it as

bar along the bottom or ei

ther side of the screen or as

box which can go nearly

anywhere You can also use

the Auto Hide feature

which lets you specify

where on the screen you
wish the DAt to appear

when you move your cur

sor to that area the DAD

pops up It disappears

when you move the cursor

off that area

Office suites

Criteria

Report Card

Installation and configuration 100

Data sharing

PerfectOffice Professional Microsoft Office Professional Lotus Smart5uite

Weighting
Version 3.0 Version 4.3 Release 3.0

Performance

Good 62.50 Very Good 75.00 Very Good 75.00ftó Veo$s4 fl2.50 Good 93J5 VeyGood 11230

150 VeryGood 112.50 Good 93.75 VeryGood 112.50

$a$b3tt1 .150 Very4odd t12 50 Good 9375 SatWatoty 550

Application sharing
75

Vety
Good 56.25 Satisfactory 37.50 Very Good 56.25

ulOn VyGood 5625 Vvy Good 56.25 VefyGo 5625

Besource utilization 50 Satisfactory 25.00 Very
Good 37.50 Satisfactory 25.00

and value

tuaoa .t$I taQOU ..tf -.t3QO

Supportpolicies 25 VeryGood 18.75 VeryGood 18.75 Veryflood 18.75

SO Good 3125 Satlctory 2500 Good 3125

Value 100 VeryGood 75.00 Good 62.50 Veryflood 75.00

Final score 7.0 6.4 6.8

Lotus Smarttuiie 3.0 reviewed Nov 211994 page 106 Microsoft Office Professional 4.3 reviewed June 27 994 page 104
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PRODUCT REVIEWS

WordPerfect Quattro Pro and Presentations

as well as from the DAt toolbar You can up
date your calendar information and send mes

sages in lnfoCentral via GroupWise but you

cannot receive messages or files from within In

foCentral As already mentioned Paradox

doesnt work with Group Wise at all

PerfectOffices support for traditional

Email is not quite so strong WordPerfect

Quattro Pro InfoCentral and Presentations are

the only applications in the suite that provide

direct access to VIM-compatible or MAPI

compatible E-mail

PerfectOffice gets few extra points for in

cluding Envoy distributed file viewer de

signed to allow users to see files in their original

forniat even if they
do not have the source ap

plication Envoy does
poor job of reproducing

fonts see our review of Envoy Oct 10 1994

page 110 but its
fairly

useful for distributing

documents

PerfectOffices workgroup capabilities still

leave room for improvement but no other suite

provides so much built-in workgroup function

ality
We rate workgroup capabilities very good

Application sharing

The more applications and utilities suites ap

plications share the fewer resources are re

quired and the more consistent is the interface

PerfectOffice offers significantly more shared

applications than Borland Office did In addi

tion to both standard spelling checker and

QuickCorrect on-the-fly spelling checker

which checks your spelling as you type Per

fectOffice provides thesaurus the Grammatik

grammar checker drawing module and file

management tools

All the suites major applications except Info

Central and Paradox can share the thesaurus

grammar checker and drawing module You

can access the spelling checkers and file man

agement utilities from anywhere within the

suite by using the DAI toolbar

Ihe QuickOpen file management utility con

sists of simple list of your most recently

opened files providing quick access to them

QuickEiles not only lets you locate and open

files it also includes copying deleting printing

and viewing tools With the exception of Para

dox each applications Open dialog box also of

fers all ofQuickFiles capabilities

Quickfiles also features QuickEinder op
tion that lets you index all your docunient tiles

and search for terms in them using Boolean op
erators lhis slick and

easy_touse utility
makes

it snap to locate files

We rate application sharing very good

In this category we judged the strength of the

suites individual applications relative to those

offered by the competition

The PerfeetOffice application bundle is

strong overall although only one program

PerfectOffice has

leapfrogged Microsoft

Office Professional and

Lotus SmartSuite to

become the most tight

iy integrated office

suite on the market

Paradox for Windows 5.0 which won our

March 20 comparison of Windows databases

has earned the highest InfoWorld score in its

product category WordPerfect for Windows

6.1 and Quattro Pro for Windows 6.Oa are sec

ond only to their Microsoft counterparts Word
for Windows 6.0 and Excel 5.0 Presentations

3.0 is fairly impressive presentation graphics

program

InfoCentral 1.1 is low-end but easy-to-use

personal information manager GroupWise4.1

an E-mail program weve ranked just below

ccMail is not especially easy to set up but it

provides group scheduling and several other

unique features

Of the most doubtful value is Envoy 1.0

portable document package that enables file

sharing hut doesnt reproduce fonts very well

Envoy still scored respectable 6.0 in our Oct

10 review however due to the tools it provides

for distributing and manipulating documents

AppWare 1.1 is an innovative graphical appli

cation development environment best suited to

programming novices

On balance PerfectOffice offers very good

applications

Resource utilization

To measure how effectively
the suite uses Win

dows resources we performed common set of

tasks to mirror typical
users experience The

tests showed performance degradation if any

over the course ofa
typical daily encounter with

the suites applications

Our resource utilization tests knocked Per

fectOffice off its pedestal The package used all

but 36 percent of our Graphics Device Interface

GDI resources level that can result in errors

when performing memory-intensive Ol.E op
erations Thats almost as bad as Microsoft Of

fice which allowed resources to drop even far

ther to 32 percent By comparison Lotus

SmartSuite 3.0 never let GDI resources fall be
low 62 percent

PerfectOffice is also quite demanding of disk

space requiring 68MB for minimum installa

hon of the Professional version and whopping

t38MB for full installation

We rate resource utilization satisfactory

SUPPORT AND VALUE

Documentation

Novell provides an 83-page Up and Running

Guide that covers the suites special features in

cluding DAD and OBEX The manual is gener

ally
well written but it doesnt offer enough de

tails on certain topics most notably OBEX
Instead it expects the user to pick that informa

tion out of the documentation provided for in

dividual applications The suite wins extra

points however for strong on-line help pop
up cues and very useful QuickTour that fa

niiliarizes users with features

On balance we rate documentation good

Support policies

Novell backs PerfectOffice with 90-day mon
ey-hack guarantee and 180 days of free and

toll-free telephone support am to p.m
Mountain time starting with the first call After

the 180-day period users can choose from va

riety
of paid support plans

Novell also offers free support via its own

BBS CompuServe Space Works national

BBS and fax-back service Novells support

policies earn score of very good

Technical support

We never had to wait long to reach the techni

cal support staff and we found them kriowl

edgeable and eager to help They answered all of

our questions accurately and without delay We

rate technical support good

Value

for its revamp
of Borland Office into

PerfectOffice Novell raised the list price of the

suite from $595 to $859 That places PerfectOf

lice Professional smack between Microsoft Of

fice Professional $899 and Lotus SmartSuite

$795 neither of which has changed in price

The standard version of PerfectOffice which

lacks Paradox and AppWare lists for $659

PerfectOffice is more than worth the price in

crease It costs bit more than Lotus Smart-

Suite hut PerfectOftIce is better choice in sev

eral important ways It does better job of

sharing information across applications or

workgroup and has more consistent interface

PerfectOffice costs little less than Microsoft

Office and performs as well as or better in the

same areas particularly in sharing data among

multiple users All the suites have strong set of

applications but PerfectOffices are integrated

the best

We rate value
very good

171-000122-001

CONFIDENTIAL NOV 00012605

PX0297Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 9 of 52



 
 
 
 
 
 
 

PX 322 

Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 10 of 52



PerfectFit 95 Schedule
Panic Mode Modification Recommendations

This document lists the recommendations for action to ensure code complete
achievement by the PerfectFit Department by August 22, 1995. Only areas affected
are listed. In other words, deliverables not on this list may be assumed to be planned
for delivery by August 22.

Code complete means that the functionality planned for a particular feature or
component has been coded and that unit test has been performed. At least minimal
automated test has been performed. It is assumed that the testing department is able
to create appropriate test scenarios for components in a time period allowing for that
effort to be ignored with respect to schedule impact. For this to be true requires that
the test engineers be in close contact with appropriate development engineers in at
least the final weeks of development.

Whether or not adequate testing has been done by test engineers by the finish date,
code complete will be declared for a component that meets the other criteria at that
date. In any event, automated test capabilities have not trailed new functionality by
very much.

Each area that is proposed as changing in terms of priority of completion has
interdependencies with features elsewhere in PerfectFit, and/or with features in various
applications. The most critical of these interrelationships are listed with each
proposal. Details about why a particular approach is being taken are outside the
scope of this document. Indeed, the issues are in some cases so complicated in terms
of interdependencies that it would be difficult to capture them all in print. The issues
were carefully weighed by those most familiar with them.

Conversions

Proposal:

Defer work on the Excel 5.0 import until after completion of the floating point
library (FPL). The FPL can thereby be completed by August 22. After
completion of the FPL work resumes on the Excel import filter and is delivered
during the Beta period.

Justification:

The same person is needed to work on both the Excel and the FPL tasks.
Allowing the Excel import filter to come in during beta will have minimal impact
on any other part of the products since it is a self-contained component that

July 28, 1995 Page 1 ntc. pfpanic
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PerfectFit 95 Schedule
Panic Mode Modification Recommendations

adheres to the same interface protocol as all the other filters. That interface will
have been tested by the other filters.

Print Services

Proposal:

Postpone implementation of printer macros to a later release.

Justification:

Informs is believed to be the only application needing this feature right now.
Implementation of it can be delayed until later and provided in time for the next
version of Informs. The feature can readily be supplied as an add-on to the
product. There is not positive verification that Storm products were not counting
on this feature. If it is the case that other products were planning on it, that
information would require a review of this decision.

Proposal:

Delay generation of international Qcodes until beta.

Justification:

This affects only one of the Printer Services components: POP. Qcodes are
already implemented in the QCG component. This will impact delivery of a
complete printer support capability for international. The question that needs to
be addressed is whether that impact will be significant both in terms of lost
functionality and in terms of schedule of beta for international release.

Proposal:

Delay work on the PFPS Windows driver until later. This could be released
during beta or even after release of Storm.

Justification:

It is independent of all other PFPS components and can be provided as any
Windows printer driver is provided. It is unclear at this time what impact this
would have on QPW.
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PerfectFit 95 Schedule
Panic Mode Modification Recommendations

Proposal:

Postpone work on NDPS support until later.

Justification:

NDPS currently has no 32-bit client library. We don't even know whether one
will be available prior to Storm shipping. This means that even if we finish our
work on supporting it, we cannot really enable it until the client interface is
ready. This can be added to the POI component, and that component released
independent of all other PerfectFit or PFPS components.

Toolbar

Proposal:

Don't break dependency of Toolbar on legacy DLLs.

Justification:

The application interface to the new Toolbar component would be implemented
and available by the scheduled date. By not making it a completely
independent component, resources can be reassigned earlier to other, more
critical tasks. The impact of this decision is that applications not wishing to
have dependencies on the legacy shared code would not be able to have a
dependency on the new toolbar feature until it is actually implemented as a
component. Implementation of this technology as an independent component
could be undertaken during beta or postponed until a later release of PF.

PFred (aka Window Editor)

Proposal:

Do not deliver PFred for Storm. Deliver an updated SC 2.x Window Editor.

Justification:

Part of the PFred design calls for an interface piece that provides an API that is
very similar to the SC Window Editor. Implementing the proposal will therefore
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have minimal impact on the application clients. Implementation of the new
writing tools interface into PFred has not yet been done and would likely be on
the same order of magnitude to do in the old window editor. By reassigning
resources currently assigned to PFred to effect necessary changes in the old
window editor, those resources can then be applied elsewhere to advantage.
GroupWise would receive this component later during the Storm beta period, or
after Storm is delivered. Either way, it would not be shipped with Storm. Since
they have already delayed their next release this might be acceptable.

Natural Language Interface to Help

Proposal:

Postpone NLI support until post-Storm.

Justification:

Resources can be effectively reapplied to more critical issues.

Name Space Browser (aka FileOpen Dialog)

Proposal:

Deliver NSB component implemented with the common open dialog by required
code complete date. The application programming interface will be locked
down at that time too. Deliver a fully functional NSB, including a functional
Name Space Provider (NSP) for the file system during beta.

Justification:

There is no conceivable way to have the NSB code complete by August 22.
Eliminating the feature all together is not a reasonable option. This proposal
allows for the applications to be coded and functional (for browsing files) prior to
beta. The added functionality of the full NSB then can appear in the beta period
with minimal risk of adverse impact on the applications.

This does mean that no indexing/retrieval (quickfinder) technology will be visible
until the beta period since the principle mechanism by which the QF technology
is to be surfaced in the Storm time frame is within the NSB. In addition,
Presentations depends on the NSB to browse its clipart library. That feature
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would therefore be unavailable until the NSB is available. Not only will it be
unavailable, but the Presentations NSP will be untested by beta testers until that
time.

Indexing/Retrieval (OuickFinder)

Proposal:

Deliver all components on the same schedule as the NSB. Consider minor
adjustments to feature lists on an as-needed basis.

Justification:

Delivering OF technology independent of the NSB in the Storm time frame has
little value. Given that the NSB proposal is accepted, the OF schedule can
continue as it is, with minimal, if any, changes. Some minor changes could be
made if deemed necessary based on very favorable results with the NSB.

July 28, 1995 Page 5 ntc. pfpanic

NOV-B01491966
CONFIDENTIAL

PX0322
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 15 of 52



 
 
 
 
 
 
 

PX 324 

Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 16 of 52



PX0324
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 17 of 52



PX0324
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 18 of 52



PX0324
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 19 of 52



PX0324
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 20 of 52



 
 
 
 
 
 
 

PX 333 

Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 21 of 52



PX0333
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 22 of 52



PX0333
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 23 of 52



PX0333
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 24 of 52



PX0333
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 25 of 52



PX0333
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 26 of 52



 
 
 
 
 
 
 

PX 344 

Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 27 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 28 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 29 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 30 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 31 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 32 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 33 of 52



PX0344
Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 34 of 52



 
 
 
 
 
 
 

PX 355 

Case 2:04-cv-01045-JFM   Document 502-35   Filed 03/09/12   Page 35 of 52



Click Here to Install Silverlight United States Change | All Microsoft Sites

MSDN Home | Developer Centers | Library | Downloads | Code Center | Subscriptions | MSDN Worldwide

Search for

Advanced Search

MSJ Home

Search

Source Code

Back Issues

Subscribe

Reader Services

Write to Us

MSDN Magazine

MIND Archive

Magazine Newsgroup

MSDN Home > MSJ

July 1996

Extending the Windows Explorer with Name Space
Extensions
David Campbell

David Campbell is a Support Engineer on the Microsoft Premier Developer Support team who specializes in Windows shell extensions
as well as Microsoft Visual C++. He also likes cheese.

Windows¨95 and Windows NT¨ 4.0 contain a mechanism that allows information to be integrated into the internal hierarchical data
structures of the Windows Explorer. This hierarchical data, the "name space," contains information about objects displayed in the
Explorer's panes. A name space is a collection of symbols, such as database keys or file and directory names.

The Windows 95 shell uses a single hierarchical name space to organize all objects such as files, storage devices, printers, network
resources, and anything else that can be viewed using Explorer. The root of this unified name space is the Windows 95 desktop.
While similar to a file system's directory structure, the name space contains more types of objects than just files and directories.

OK, but why do I care? This name space mechanism can be extended to include new items. You can write a name space extension to
add your own custom data, and custom views on that data, into the Explorer's internal name space. With a freshly installed Windows
95 or Windows NT 4.0, a standard name space is part of the product. This name space includes the standard components you see
with a clean install of Windows. There is code in the operating systems that interact with Explorer to represent the standard name
space. Therefore, your name space extension is additional code that allows Explorer to represent your additional name space data.

Since the name space extension mechanism is based on COM, I will assume you are familiar with COM. You should also be familiar
with writing shell extensions. If not, read Jeff Prosise's article "Integrate Your Applications with the Windows 95 User Interface Using
Shell Extensions" in the March 1995 issue of MSJ.

Note that the information presented here is subject to change and is based on the Cab File Viewer sample recently released by
Microsoft. The Cab File Viewer was released as part of the Power Toys collection of applications and extensions to enhance Windows
95. Download the Power Toys collection from http://www.microsoft.com/windows/software/powertoy.htm. The Cab File Viewer extends
the name space to allow Explorer to browse into CABinet files. These are compressed archive files, similar to ZIP files, that Microsoft
uses to distribute software, including Windows 95. The Cab File Viewer name space extension provides code that Explorer can use to
display CAB file contents. You can get source for the Cab File Viewer along with preliminary documentation on Explorer's name space
mechanism from http://www.microsoft.com/win32dev. To build a name space extension, you will also need an updated version of
ShlObj.H, which is included in the Cab File Viewer sample source and should also be in the next release of the Win32¨ SDK.

The name space is a very large topic, and even the subset implemented in the Cab File Viewer is too large to be adequately covered
in this article. Rather than walk you painfully through the code, I will instead cover information on the name space mechanism itself
to allow you to understand the basics of name space extensions. You'll then be able to review the sample code on your own along
with the new header files, and explore some of the more advanced topics, including the ability to generate per item context menus,
icon handlers, and support for drag and drop.

What is the Shell Name Space?
Windows 95 and Windows NT 4.0 use a data structure-the name space-that represents the hierarchy of objects all the way from the
desktop to every item that can be seen in Explorer. From the desktop you can view Network Neighborhood, My Briefcase, Recycle Bin,
and My Computer. From My Computer you can get to drives, Control Panel, Printers, and Dial-Up Networking. Look at the left pane of
Explorer to see the hierarchy of objects clearly. These items are called virtual folders-virtual because they refer to items in the name
space that can contain other name space items, as opposed to groups of files.

Explorer uses COM interfaces to let the user access and manipulate internal name space data and to display it in a graphical form. In
the COM paradigm, you are supposed to manipulate and extend the internal name space structures using COM interfaces instead of
directly accessing the name space data.

You may have already noticed that the EnumDesk sample from the MSDN CD and the Windows Explorer look almost exactly the same.
This is because both Explorer and EnumDesk walk though the name space and display the information in the name space. Both
Explorer and EnumDesk call into the name space to enumerate the contents of a folder. They can then step through the items in the
folder and call another interface to find out what to display. I will go through these steps in more detail later in this article.

Types of Name Space Extensions
There are two high-level topics to discuss on name space extensions before I jump into the details: rooted versus nonrooted name
space extensions and the point of entry.

The difference between rooted extensions and nonrooted extensions is how they're used. There is no code difference between the
two. A rooted extension is meant to stand alone. Essentially, the extension is the root of the tree and can only see its own branches.
To see an example of a rooted extension, right-click on the Windows 95 taskbar, choose Properties, click the Start Menu Programs
tab, and click the Advanced button. You will see an Explorer-like window with the Start Menu folder as the root, as in Figure 1. In the
case of the Cab File Viewer (see Figure 2), it is also a rooted extension, since the window shown does not let you step backwards to
the CAB file.
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Figure 1 Rooted name space

Figure 2 CAB File Viewer

A nonrooted use of a name space extension keeps the entire name space in mind. Right click on the Windows 95 Start button on the
taskbar and select Explore from the pop-up menu. In this case, the exact same name space extension is shown in an Explorer window
(see Figure 3), except you can step back from the Start Menu folder and traipse around the rest of the name space.

Figure 3 Nonrooted name space

The implementation of the name space extension is basically the same for both kinds. Which method you use depends on your
extension and is a matter of style and common sense as much as anything else.

Now let's talk about entry points. The root, or top level, of your name space is referred to as the junction point. In the case of the
Cab File Viewer, the junction point is the CAB file itself. There is a restriction in the current Explorer-any name space that is
implemented with a file (like CAB) as its junction point must be rooted, since the Explorer does not support exploring directly into
files.

An alternative is to use a directory as the junction point. To do this, you must create a directory, change the directory's attributes to
read-only, and place a file called Desktop.ini into it. This INI file then specifies the CLSID of your extension:

 [.ShellClassInfo]
CLSID={CLSID}

This file basically replaces the CAB entry in the registry.

Yet another alternative is to use the CLSID of your name space extension as the file extension of a folder. If you wanted to create a
folder called Cheese that was really the junction point of a name space extension, you would actually create a folder named "Cheese.
{CLSID}".

Another difference between name space implementations is the actual "entry point" from the user's point of view. The user can enter
via an icon like the Recycle Bin on the desktop or in the My Computer folder, for example. Or the entry point can be a file type (or
directory) that is registered to your extension, like the Cab File Viewer.

You can place an entry point on the desktop or in the My Computer folder in several ways. First, you can put information in the
registry that results in an icon being placed on the desktop, the icon coming from the CLSID in this registry entry:
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 HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\
Explorer\Desktop\Namespace\{CLSID}\(default) = 
     "Description of my extension"

This is what you'd use to place the icon in the My Computer folder:

 HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\
Explorer\MyComputer\Namespace\{CLSID}\(default) =     
     "Description of my extension"

So should you implement a rooted or nonrooted extension? And should the entry point be on the desktop or somewhere else? It
depends on your extension. Does your extension fit into the logical hierarchy of the name space? Does it make sense to move up a
level in the hierarchy from your name space? If not, a rooted extension may make more sense.

Suppose you are implementing an extension to browse Usenet newsgroups. Does it make sense to have more than one entry point?
Not really, so an entry point on the desktop seems reasonable. What about rooting? You could argue either way, but I would think
that it should be rooted. What if you wanted to browse into a database file of some sort? Well, since it's reasonable for more than
one to exist on your machine, it makes sense to use the location of the file itself as the entry point. As for rooting, if you use the file
as the junction point, a rooted extension is your only option.

Registering the Extension
Like all shell extensions, a name space extension is registered in the Windows registry so that Explorer can determine its location
and what services are available.

Here's the basic layout and options for the registry. First, if you are registering a file type to be treated like a name space extension,
you need:

 HKEY_CLASSES_ROOT\.EXT\(default)=CLSID\{CLSID}  ; 

This is only necessary if you are registering an extension for a specific file.

The rest is similar to other shell extensions,

 HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\InProcServer32\(default) =
     "C:\\WINDOWS\\SYSTEM\\ShellExt\\CabView.dll"

and

 HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\InProcServer32\"ThreadingModel" =
     "Apartment"

Of course you must also have a CLSID entry that matches

 HKEY_CLASSES_ROOT\CLSID\{CLSID}

and the keys shown in Figure 4 under it.

The Cab File Viewer registers the extension under the file extension for CAB files, similar to the way you register context menu
handlers, property sheet extensions, and other shell extensions.

 HKEY_CLASSES_ROOT\.cab\(default)="CLSID\\{0CD7A5C0- 
     9F37-11CE-AE65-08002B2E1262}"

Then a key is created for the CLSID,

 HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}

Next, the following entries are added. Note the reference to the CLSID for the CabView.dll and the rooted Explorer.

 HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\InProcServer32\(default)=   
     "C:\\WINDOWS\\SYSTEM\\ShellExt\\CabView.dll"
HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\InProcServer32\"ThreadingModel" =   
     "Apartment"
HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\DefaultIcon\(default)= 
     "C:\\WINDOWS\\SYSTEM\\ShellExt\\CabView.dll"
HKEY_CLASSES_ROOT\CLSID\{0CD7A5C0-9F37-11CE-AE65-08002B2E1262}\shell\open\command\(default)= "Explorer /
     root,{0CD7A5C0-9F37-11CE-AE65-08002B2E1262},%1"

Explorer invokes your extension using the exact command line you registered, so you can test your command line by executing it
directly with the Run command on the Start menu. For example, executing

 Explorer.exe /root, {your CLSID}, [path] 

should start up the Explorer and your extension.

The Difference Between a Shell Extension and a Name Space Extension
Shell extensions are code that modifies or enhances the functionality of the entire operating system shell. Name space extensions
are just one type of shell extension. Therefore, all name space extensions are shell extensions. Because of this, there is some
standard shell extension code you will need to use when writing your name space extension (which I will cover in a moment).

Let me clear something up. The terms "shell" and "Explorer" are often used interchangeably in some of Microsoft's documentation.
This is because Explorer.exe is the entire Windows shell. A shell extension is in fact an Explorer extension. It is confusing because
most people think of the Explorer as the window (shown in Figure 5) that explores the name space. Explorer is also the application
that owns and controls the desktop and the name space data. When you're implementing a name space extension (or any shell
extension), think of the big picture as just a collection of shell extensions, all owned by Explorer. Other parts of Windows 95 system
code also use these extensions, including the File Open and File Save common dialogs.
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Figure 5 Explorer

A name space extension is to Explorer as an interpreter is to a tourist. Since your custom name space data is in a language Explorer
does not natively know, your name space extension will translate your custom data to a format that Explorer can understand.

OK, so what's a browser? A browser is an application that interacts with the name space to provide the user with a visual
representation and a mechanism to manipulate the data. The EnumDesk sample (see Figure 6) from the MSDN CD is a browser. The
Explorer window in Figure 5 is also a browser. The goal of name space extensions is to eliminate the need to write a complete
browser.

Figure 6 EnumDesk

Why Write a Name Space Extension?
A name space extension enables Explorer to let users view and manipulate custom data objects in familiar Explorer-like ways. Until
now, developers wanting this level of integration had to implement their own custom browser (like EnumDesk) that handled their own
data type information along with the standard name space. This meant that the user needed a different browser for each custom data
type! Further, the custom browser solution doesn't allow you to take advantage of future enhancements in Explorer's browser
technology (when Windows 2001 comes out, users won't want to be forced to still use EnumDesk!). With a name space extension,
not only does the user only need one browser (Explorer's), but users will be able to take advantage of enhancements to Explorer and
continue to use your data.

Anatomy of a Name Space Extension
A name space extension allows you to define a new object that a name space browser like Explorer can explore and allows the user
to interact with. Your extension code, which is implemented as an OLE inproc server, manages the display of the icon images and
text that the user sees while viewing your data, as well as the menus and toolbars the user can use to interact with your data. This
new object can be used for any number of things, including displaying the contents of your email inbox or Internet newsgroups, the
contents of a zip file or a database of some sort, document management system or whatever, assuming that the information can be
presented reasonably in a graphical way. Very sophisticated name space extensions can actually do things like take the symbol in
your name space and decode it on the screen. An example would be if there was a URL in your name space, but you displayed the
Web page in the browser instead of the URL. In this example, the data being displayed by the browser is not the actual data in the
name space; instead it is something referenced by the data in the name space. However, deviating from name space extensions that
essentially list items and attributes to full-featured document-style editing is better handled through ActiveX, which is not covered in
this article.

To see an extension in action, download and install the Cab File Viewer, and then browse into a CAB file, such as the ones on your
Windows 95 install CD or the Plus! Pack. Figure 7 shows a directory containing CAB files. Explorer recognizes the CAB file format once
the viewer is installed, and displays the icons registered to the extension in the registry under the {CLSID}\DefaultIcon key. (In this
case the icon is similar to the one displayed for directories.)
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Figure 7 CAB Files

Nothing magic so far, since you can register an icon for almost any type of file. Open one of the CAB files and you'll see the
extension in action (refer back to Figure 2). Notice how the contents of the CAB file appear as if the files were in a directory.

Cab File Viewer works by registering its file type, CAB, as a name space extension and provides the information required by Explorer
to display its name space contents. In this case CAB File Viewer provides a list of file names, icons, and attributes just as if the CAB
file was a directory containing files.

Implementing an Extension
So what do you have to implement to create a name space extension? Your extension has to provide Explorer several things:

A list of the items in your name space, called the ID list.1.

A view of the items, usually icons and text labels2.

Optional custom context menus for the items, and other UI goodies such as drag and drop functionality.3.

You probably feel like you have seen this before-the MFC document/view architecture works on a very similar fashion. The list of the
IDs in the name space correlate to the MFC document object, and the view of the items relate to the MFC view object.

Name Space Extension Core Code
As mentioned earlier, all shell extensions (and hence your name space extension) must be implemented as OLE inproc DLLs. They
must contain at least the functions DllMain, DllGetClassObject, DllCanUnloadNow, and the standard IUnknown interface. Finally, all
shell extensions must be implemented using the apartment threading model. The apartment threading model allows your process to
contain more than one thread of execution because it uses message passing to deal with multiple objects running concurrently.

That's what's required to create a basic, albeit bland, OLE inproc DLL that can be used as the frame for an extension. From there,
extensions deviate since the interfaces and methods they support depend on the type of extension being implemented.

A name space extension must implement the IShellFolder, IEnumIDList, IPersistFolder and IShellView interfaces. Their methods (see
Figure 8) are used to interact with Explorer. Explorer makes calls into the extensions using the IShellFolder and IShellView interfaces,
and the extension can call back into Explorer using its IShellBrowser implementation.

Figure 8 Calling into a Name Space Extension

Name Space Extension Specialized Code
Once you have your core code, then you need to add the code that is specific to your name space. The "Name Space Extensions-Quick
Reference" pullout (between pages 48 and 49) lists the key interfaces and their methods, as well as brief descriptions. The Win32
SDK and the MSDN CD contain complete descriptions of these interfaces, including parameter descriptions, return values and some
sample usage code in some cases. These interfaces and methods are defined in ShlObj.h and ShlGuid.h, which have recently changed
to include the new interface definitions necessary to implement name space extensions. These files will be included in the next
Win32 SDK, but in the meantime you can find them with the sample code for this article.

When Explorer goes to display the contents of your name space, it loads your extension via OLE, using the CLSID you registered to
locate your inproc server DLL. It then calls your extension's QueryInterface to get the interfaces and methods it needs. For example,
Explorer will query for IPersistFolder once your DLL is loaded. If Explorer receives a valid interface pointer, it will initialize your code
by calling the IPersistFolder::Initialize member and will pass your extension a pointer to an ID list (or PIDL). A PIDL points to a data
structure that identifies your code in the overall name space.

PIDLing Around with ID Lists
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An ID list is a group of shell item IDs. Each identifier is an array of bytes that contains data specific to the name space code that
allocated the identifier. The first two bytes of this array must be a byte count that defines the length of the item, but the rest of the
data is not used by any code outside the name space extension. The rest of the data identifies the item to the name space extension
that allocated it. For example, an identifier that points to a file on disk may be as follows:

Bytes 0-1 Byte count

Bytes 2-n Full path

If the name space extension wants to cache away details, it could make the identifier as follows:

Bytes 0-1 Byte count

Bytes 2-258 Path and file name

Bytes 259-260 File's size in bytes

Bytes 260-261 Create date

Bytes 262-263 Attributes

Bytes 264-n Icon

In this case, caching away the file details speeds up the name space's responses to Explorer's queries, which improves UI
performance.

When these identifiers are formed into an ID list, they are simply concatenated one after another and a final ID with a zero byte
count is used as a terminator. An ID list that contains only one ID is called a simple ID list, one with more than one ID is called a
complex ID list. For consistency, most methods that accept a shell item ID as a parameter take a PIDL, although you must watch out
since some methods expect simple ID lists and others can handle complex ID lists. For example, CompareIDs, GetAttributesOf,
GetUIObjectOf, and SetNameOf expect simple ID lists, while BindToObject, BindToStorage, and GetDisplayNameOf can be passed
complex ID lists. The documentation indicates which methods handle complex ID lists.

Using a directory structure as an analogy for the name space, a PIDL can be compared to a path. Just as there are absolute and
relative paths in DirectoryStructureLand, there are absolute and relative PIDLs. A relative PIDL is only meaningful inside its name
space location. In the case of a name space extension's items, the PIDL is pointing to a buffer of data that only has meaning to the
name space extension itself. Since this item can be any structure you wish, you may want to include information such as a friendly
name, actual location, attributes, and other details that the extension can use for speedy access.

ID List Rules and Regs
An important note about ID lists is that they must not be dependent on where they are stored in memory. They cannot contain
pointers to data within themselves or any data external to them. This is because an ID list can be saved to persistent storage (for
example, shortcut files contain a persisted ID list), and then read back into memory later and presented back to the IShellFolder that
first enumerated the item (except the ID list is now in a different chunk of memory). An ID list can also be duplicated into another
memory block, and then be presented to the IShellFolder. In the example of an identifier that refers to a file on disk, this means that
the identifier/structure pointed to by the PIDL must contain the actual path, not just a pointer to a character string that contains the
path. The identifier must be

 USHORT; char[__MAXPATH]; 

not

 USHORT; char*;

This also means all IShellFolder implementations need to be both backward- and forward-compatible with ID lists that they write out.
That is, if the ID list format for a folder is revised, it must work well (not crash!) with old and new implementations of the
IShellFolder. Be very careful when designing the format of your ID lists. A very good way to do this is to have an ID type field
immediately after the byte count. For example, while bytes 0-1 are used to indicate the byte count for the ID, bytes 2-3 should be
used to "tag" the rest of the data in the ID with some format code. If the name space extension does not recognize the format code,
it knows (from the byte count) how many bytes to skip, and therefore can ignore the ID gracefully.

Enumerating the ID List
Once initialized, Explorer will request an IShellFolder interface to access information about your name space's contents. Explorer uses
IShellFolder::EnumObjects to get a list of your extension's contents, IShellFolder::GetUIObjectOf to get the appropriate icons and
menus, and IShellFolder::GetAttributesOf to get various attributes of each item, including whether or not that item has subfolders.
Since the contents of your name space are known only to your name space extension, all information required by Explorer regarding
your data must be implemented by your name space extension code.

How does Explorer walk through the items in your name space and identify each one to your code when it needs a menu or an icon?
This is where the PIDL comes in. Explorer walks through your identifiers using your name space extension's exposed IEnumIDList
interface to get each item's PIDL.

Because Explorer calls IShellFolder::CompareIDs to locate an item in your name space using an identifier you returned earlier, you
must be consistent with your IDs. CompareIDs is also used when sorting lists such as the tree in the Explorer. Explorer can also use
CompareIDs to check whether or not two PIDLs actually point to the same object.

Implementing a View of Your Namespace
The IShellBrowser interface (also shown in the "Name Space Extensions-Quick Reference" pullout) is implemented within Explorer, not
your name space extension code. It provides a way for your extension to communicate back to the Explorer with visible feedback to
the user, including menus, status text, and toolbars. IShellBrowser also gives you a private stream to store persistent state
information, such as the layout of items, the viewing mode selected (large icon, small icon, list, or details) or whatever the extension
might need the next time this name space is explored.

When the user enters or opens a name space extension, Explorer must create a view object to display the contents. This is done by
calling the name space extension's IShellFolder::CreateViewObject member function and getting an IShellView interface. The Explorer
then calls IShellView::CreateViewWindow, which tells the extension to create the view of its folder's contents. Typically you would
use a listview control to display your contents, as the Cab File Viewer does. Your extension uses the IShellBrowser::GetWindow
method to get a window handle of its parent and it passes a RECT pointer to determine the window's position.

When the Explorer calls IShellView::CreateViewWindow, it passes an IShellBrowser interface pointer, which allows the extension to
call back into Explorer to add status information, menus, and toolbar buttons. The relationship between the IShellBrowser and
IShellView interfaces is similar to that of IOleInPlaceFrame and IOleActiveObject.

The UI mechanism used is similar to OLE's in-place activation mechanism, with a few differences. First, the view window, which the
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extension creates, can exist even though it may not have the input focus. It has to maintain three states: deactivated, activated with
focus, and activated without focus. The view window can present a different set of menus depending on the state. Explorer notifies
the extension of any state changes by calling its IShellView::UIActivate member. The Shell View object, in return, calls
IShellBrowser::OnViewWindowActivate when the view window is activated by the user with a mouse click.

Unlike a typical OLE in-place activation, Explorer does not support any type of layout negotiation, but it does let the view window add
toolbar buttons and set status bar text, and the view window can communicate with these controls through calls to
IShellBrowser::GetControlWindow or IShellBrowser::SendControlMsg.

Finally, Explorer allows the view window to add menu items to its pulldown menus and insert top-level pulldown menus. The view
object is allowed to insert menu items to submenus returned from IShellBrowser::InsertMenusSB. For Explorer to dispatch menu
messages correctly, menu item IDs must be between FCIDM_SHVIEWFIRST and FCIDM_SHVIEWLAST, which are defined in the
ShlObj.h file. While OLE's standard in-place mechanism allows the UI active object to add pull-down menus (where you don't need to
worry about menu item IDs), the shell's UI negotiation mechanism also allows the active view to add menu items to parents'
pull-down menus. Action menu items (such as Open or Cut) should only be available if the view is activated with focus. This is done
by manipulating the menu attached to the control window via standard Win32 menu APIs.

When you navigate around the name space on your computer, you are going to be bouncing around all different types of name spaces
and associated views. For example, you may click on the Control Panel folder in the left pane of Explorer and then click on the folder
CHEESE.CHZ under the Drive C: folder. In this example, your view changes from a Control Panel applet view to a file directory view.

To keep the user from going batty, Explorer strives to keep the same look and feel when switching views. If you were in Details mode
when looking at Control Panel, Explorer assumes you want to look at the file directory in details mode also. Explorer maintains a little
data structure called State Information that's passed from the soon-to-disappear view to the soon-to-appear view. In the example
mentioned above, the State Information would indicate Details mode.

When your view window is created, you are given this State Information as a parameter in your IShellView::CreateViewWindow
method. Likewise, your IShellView::GetCurrentInfo method must supply this State Information when it is called by Explorer.

For consistency, Explorer passes a pointer to the IShellView interface used for the previously active view as a parameter to your
IShellView::CreateViewWindow before calling the previously active view's DestroyViewWindow. This allows your view object to
transfer appropriate state information from the previous view object.

The IShellBrowser::GetViewStateStream method gets a pointer to a stream to store your state and attribute settings when your
IShellView::SaveViewState method is called. This gives you a place to store the current view settings so you can restore them in your
next session.

Figure 9 is a table that lists the files in the Cab File Viewer, the interface(s) implemented in the file, highlighting those covered
here. The files are excerpted in Figure 10. I'm not going to walk through the code, but it's a good idea to review it and use it as a
reference for adding features to your own name space extension. One of the best places to look for information regarding shell
interfaces is the SHLOBJ.H file itself.

Debugging
Debugging shell extensions can be tricky and name space extensions are no exception. My favorite method is to use the Just-in-Time
debugging capabilities of Visual C++¨ 4.x. I code a DebugBreak into my extension at a strategic location and let Windows 95 invoke
the debugger automatically for me when the DebugBreak statement is executed. The nice thing about the DebugBreak API is that you
don't have to exit Explorer and restart it within the debugger. The extension is running under the same circumstances it will
ultimately be running in when it's complete. At the point where I hit the DebugBreak call, I'll be looking at the assembly language. If
I step out of that function and close the assembly window I'll be looking at my source code, which Visual C++ automatically locates
and loads. The other nice thing about using DebugBreak is that you can program the DebugBreak statement to be hit under a certain
set of circumstances, for example, if a flag changes state or a counter drops below zero or whatever.

Now that you're having fun debugging your extension, here are a couple of common implementation errors to watch for. First, all
accesses to nonconstant global variables of DLLs must be serialized by a critical section or a mutex. Otherwise, you risk having your
global data manipulated unexpectedly by other threads. Second, objects returned from IShellView::CreateViewObject or
IShellView::GetUIObjectOf(IShellView, IDropTarget, IContextMenu, and so on) must be newly allocated each time they're called.
Implementing an IShellView interface in the same object that implements IShellFolder (using C++ multiple inheritance) is a very
common mistake. Having a pointer to your IShellView in the IShellFolder object is another bad idea, since one IShellFolder object can
have multiple dynamically changing views.

Beyond the Basics: Name Space Giblets
So far I've discussed only a basic implementation of a namespace extension that can be viewed from Explorer. Your extension can
implement much more: drag and drop, printing, copying, toolbars, and so on. The following can be used to enhance the functionality
of your name space extension.

IExtractIcon can be implemented to provide custom "on-the-fly" icons for different data types within your name space. To support
drag and drop, your view must support the standard OLE IDropSource and/or IDropTarget interfaces, depending on whether you want
to support dragging, dropping, or both. IContextMenu interface can be implemented to provide context menus for your items.

Considerations for Windows NT 4.0
Almost any extension written for Windows 95 should work on Windows NT 4.0 (with the same compatibility considerations as apps)
with only an additional registry key, and if you are writing a shell extension for Windows 95 you should take the extra time to test
your application on the Windows NT 4.0 beta currently available.

I cannot stress enough the importance of testing your extension carefully on both Windows 95 and Windows NT 4.0. Although the
systems strive for compatibility, they are separate operating systems and there can be differences. While most differences
encountered are minor, they are much easier to fix before you release your code than after.

Make sure your code checks the platform it's running on and uses only features that are available on that platform. Although almost
all Win32 API are supported on both, the Win32 SDK does contain some that are targeted at a specific platform. (The Win32 SDK
documentation can tell you which APIs are platform-specific.)

The Microsoft Knowledgebase Article Q92395 contains information on determining the platform you are running on. At the very least
give the user a reasonable message saying that this platform is not supported, such as "Tough luck, Bozo!"

For the vast majority of shell extensions, the only new requirement for Windows NT is that it has an "approved" list of shell
extensions in the registry and you must add yourself to this list before your shell extension will run.

 HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\WindowsNT\CurrentVersion\
ShellExtensions\Approved\{CLSID}="Name of Extension"

The only other thing to be aware of is that Windows NT also provides UNICODEª support for shell extensions, although it is
compatible with the Windows 95 ANSI implementations.

Conclusion
One of the more tedious tasks of developing name space extensions is that you have to implement a fair number of small methods
that barely change from implementation to implementation to be fully consistent with Windows and the internal name space. In fact,
many are implemented by the shell itself. It would be nice if a custom name space implementation could aggregate the existing shell
interfaces, allowing developers to concentrate on customizing a particular area, rather than having to totally redevelop entire
interfaces. Hopefully this will change in a future version.
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Finally, remember that question: "Just because you can do it, should you?" I bring this up not to discourage you from using the name
space extension mechanism, but rather to provoke you into thinking carefully about what you are trying to accomplish and whether or
not it's the best solution. A name space extension is a complex piece of code and may be overkill in many cases. Sometimes just
registering an application and its data file type in the registry is what you really want.

The author would like to thank Dhananjay Mahajan, Chris Guzak, Satoshi Nakajima, Mary Kirtland, and Francis Hogle for their help.

From the July 1996 issue of Microsoft Systems Journal.
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From Jeff Raikes

Sent Sunday August 17 1997 738 PM

To Warren Buffett Berkshire

Subject Go Huskers

Warren apologize in advance for this being long note do hope you find it interesting and be certain dont expect

long reply or any reply at all for that matter Perhaps sometime well get few minutes where can get your reaction to

the thoughts on business below

Go Huskers

Were looking forward to seeing you in few weeks for the Husker game Please let me know if there is anything can do

to make your stay in Washington more enjoyable and little more Husker-oriented and will also check with BiIIG on

the plans and how might help

Im sad to say Im very pessimistic about our prospects Youve probably noted that Washington is very highly ranked this

year They have Huard arguably one of the top 2or pro-style quarterbacks in the country and only sophomore And

they have an outstanding defense In the meantime the Huskers are replacing eight starters on defense and the spring

game showed that Frost still cant throw the ball well enough Without balanced attack on offense well have difficulty

against their speed And Huard has the potential to pick apart our secondary well need an outstanding plan on pass

rush equivalent to the Philadelphia Blitz employed at the Nebraska vs Florida Fiesta Bowl championship game

hope youre hearing better news from fall practice People here know Im huge Husker fan -- cant tell you how painful

it would be for me to go through two more losses to the Huskies

The Making of An American Capitalist..

Tricia and took the kids to Disney World followed by short vacation to Nantucket and Cuttyhunk small island off

Marthas Vineyard spent part of the vacation reading Lowensteins book The Making of an American Capitalist and

really enjoyed it On the way from Cuttyhunk to Boston/Logan airport we drove down Cove Road in New Bedford trying to

find the Berkshire-Hathaway mill While saw few old mills Im not really sure which might have been the one was

looking for the clock tower Or perhaps it has been torn down

The book got me thinking about your golf tournament the after-dinner Talk with Warren and the inevitable question

why dont you invest in Microsoft or high technology The Lowenstein book provided some stimulus to ponder the

question and thought it would be fun to share some thoughts with you on the subject But should emphasize my intent

in doing so is not to try to change your viewpoint though hope it doesnt reinforce your view just view this as fun

discussion or intellectual exercise While many people would see our business as complicated or hard to understand

am absolutely convinced an astute investor can learn our business in only to hours and probably less than two hours

if BilIG explained it

In some respects see the business characteristics of Coca Cola or Sees Candy as being very similar to Microsoft think

you would love the simplicity of the operating system business E.g in FY96 there were 50 million PCs sold in the world

and about 80% of them were licensed for Microsoft operating system Although would never write down the analogy of

toll bridge people outside our company might describe this business in that way Those 40 million licenses averaged

about $45 per for total of about $1 .8B in revenue By the way the remaining 1OM PCs were largely running Microsoft

operating systems we just didnt get paid for them This problem piracy if reduced is one of the key upsides to our

business

In FY2000 there will be about lOOM PCs sold We think we can reduce piracy to 10% and license 90% or 90M of the

PCs But we also have pricing discretion -- think heard this term used in conjunction with your pricing decisions on

Sees Candy We will be transitioning the world to new version of our operating system Windows NT Today we get

more than $100 per system for NT but only on small percentage of the PCs But NT will be on closer to 70% of the

PCs sold in FY2000 We can achieve average license revenue of $80 So 90M licenses at $80 per license totals about

$7.2B up from just under $2B in to years And since there are effectively no COGs and WW sales force of only 100-

150 people this is 90% margin business There is an RD charge to the business but Im sure the profits are probably

as good as the syrup business

There is actually upside in the number of PCs sold Similar to your analysis of Coca Cola the penetration of PCs in

International markets leaves lot of room for growth In the US the number of PCs per 1000 people is around 400 or so

but the number drops off rapidly to 100 or less in most countries even in some of the European countries Unfortunately

Im not in Seattle now so dont have these numbers at my fingertips but Steve Ballmer can recite them from memory

The business described above is what we call the OEM Original Equipment Manufacturer business meaning our

revenue comes from the manufacturers of the PCs The majority of the rest of the business is called the finished goods

business It consists of businesses or individuals buying office productivity software educational or entertainment

software etc Again the structure is very simple PC is just razor that needs blades and we measure our revenue on

the basis of per PC In FY96 nearly 50M PCs were purchased and Microsoft averaged about $140 in software revenue

per PC or $7B This amount is in addition to the OEM royalty business described above Steve Ballmer can recite the
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number of PCs and per PC to you off the top of his head for just about any country in the world BiI1G can probably do

the same though he doesnt spend as much time on that as Steve

So in some sense that is it There are certain number of PCs that get sold growing amount of Microsoft software per

PC the power to use the brand to sell even more software some pricing discretion international market growth and the

opportunity to grow revenue by further reduction in piracy Obviously Im not going through all the details wed discuss in

couple hour session but that is the heart of the business Of course there is the RD invested to build the software but

that is similar to Disney continuing to produce new content or Nebraska Furniture Mart continuing to keep their format

fresh and an investment that BiIIG manages very closely

Even some of the new media businesses are really not that new or different Take our WebTV acquisition or the

Comcast deal see articles covering those investments and describing Microsoft as becoming media company The

real goal is to figure out way to get an operating system royalty per TV 10s of millions of TVs per year at $10-$20 per

TV is nice little operating system business

There is tremendous strategic synergy between the finished goods business and the OEM operating system business

E.g we have about 90% share of office productivity software with Microsoft Office and that is great business about

$5B also 85% operating margin But also important is the fact that this software is heavily valued by the actual users

operating systems are bit more invisible to the user and they resist shifting brands If we own the key franchises built

on top of the operating system we dramatically widen the moaI that protects the operating system business I.e if

owned the most successful daily newspaper in Buffalo wouldnt want to leave it to my competitor to own the Sunday

edition

Lets build on this analogy and the strategic synergy between the operating system and the software that runs on it It

helps explain the investments we are making in Pete Higgins business Interactive Media like MSN MSNBC Expedia

Sidewalk etc. Again some newspaper and magazine articles would say that Microsoft is trying to become media

company But prefer to view it as investing in the potential user franchises that will help protect our operating systems

businesses in the future We hope to make lot of money off these franchises but even more important is that they

should protect our Windows royalty per PC and hopefully our royalty per TV And success in those businesses will help

increase the opportunity
for future pricing discretion

So really dont see our business as being significantly more difficult to understand than the other great businesses youve

invested in But there is one potential difference that worries me and it is key part of the reason spent the time to

share these thoughts with you The difference worry about is the width of the moat With Coca Cola you can feel

pretty confident that there wont be fast shift in user preferences away from drinking sodas and in particular
Coke In

technology we may more frequently see paradigm shifts where old leaders are displaced by new Graphical user

interface replaces character user interface the Internet explodes etc

In the absence of paradigm shift in technology market shares seldom change by more than few points With

paradigm shift the shares can rapidly change by dozens of points spent my first ten years at Microsoft building

Microsoft Office We were way behind in share most of that time less than 10% but the shift to graphical user interface

was the paradigm shift that allowed us to displace the old leaders Lotus 1-2-3 and WordPerfect and now be at 90%

share Of course key to this shift in share was their failure to identify the computing paradigm shift and properly invest in

it They were the leaders and they could have chosen to cannibalize themselves But they didnt act fast enough and

were scared that investing in the new paradigm would open the door for us ironically it was their slow pace that opened

the door

remember one of our very first conversations in 1991 You asked me my view on what happened to IBM dont

remember exactly what said think their addiction to the power they had in the previous generations of computing really

blindsided them from the paradigm shift of the PC and client-server computing

In technology the moats may be narrower It is amazing how fast the Internet exploded Or how quickly Java gained

notoriety We have some great moats but even so 18 months ago analyst were questioning whether we could move

quickly enough Obviously that turned out to be great time to buy Microsoft

am very confident about our business for the next to 10 years But will admit it is easier to be confident about Cokes

business for the next 10 years In short Ive long had this sneaking suspicion that it is not that you dont understand this

business In fact BilIG has probably already explained all of the above to you and apologize for boring you with this but

it was fun and good for me to write it down My theory is that you dont invest in technology or Microsoft because you see

the moats as narrower too much risk and the potential for fast paradigm shift that would too quickly undermine your

equity position

Since Microsoft is the business understand i.e have narrow circle of competence and subscribe to your views on

investments well over 90% of my net worth is tied up there Thanks to BillG Im well into the nine digit range feel fine

about having 90% tied up in Microsoft We have safety net of tax free municipal bonds so know the family will be

OK if something happens And we dont intend to leave much to the kids so Im simply building huge pile of chits to

someday turn back to society do wonder about the time period ten or twenty or more years down the road If at some

point then the outlook for Microsoft has changed hope will have learned enough from your approach such that will

have the ability to identify new areas of intrinsic value and continue to grow the pile of chits at high rate But for now Im

heads down selling more software..

Im curious as to what you think about the Lowensteiri book Im sure it is difficult to have so much of your life spread
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across the pages on the other hand there are so many things for you to be proud of It was great to gain an

understanding of Grahams approach and more importantly your significant advancement of the approach found the

arguments of the EMT efficient market theoreticians just laughable They should spend few days at Disney World so

they can observe crowd theory in action Believe me the longest lines dont necessarily translate into the best value But

the best part of the book was to learn more about your values and in particular the discipline of character that leads to

your success in investing wish there were magic formula for teaching this to our children

This leaves me one final task for this note Ive done very poor job of adequately thanking you for all the great things

youve done for me golf at Augusta Seminole the Buffett Classic and in particular the opportunity to listen in on great

conversations and learn from you want you to know Ive really appreciated your kindness and if there is ever anything

might do to reciprocate please let me know

Thanks Jeff Raikes
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