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Introduction
This document contazns the list of new fearures included in the Chucago product. The feature set is described assuming Windows 3.1
as the base, thus only differences between Windows 3.1 and Chicago are shown.

This documeat contains 2 high-level description of features oaly, although the Additlonal Information sction at the cad of this
document contans refaied specifications and techrical documentation. Chicage Program Management will maintain this
specification throughout the Chicago development process and redisiribute it as changes warrant Detailed feature specs will be
distributed on-request and as available.

DISCLAIMER: The features described in this specification are subject 10 change without rotice due fo unforescen implementation
compiications, schedule constraints, beta fest  feedback and usabillly testing. Nothing in this document should be interpreted as o
contractual chligatan by Microsaft to meet specific dates, testing procedures or product specifications.

This document is MICROSOFT CONFIDENTIAL
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1. COUGAR
1.1.  INTRODUCTION -

This document contatns the list of new fearurss included in Cougar The fearure set is described assuming DOS
50 and Windows 3.] as the base. Thus cnly the differencss between Chicago and this asmumed base are called out

This document contains a high level descnptos of the features oaly. Program Management will maintain this
"feature specification” set through the rest of the development process and redistribute this document as and when
nocossary. Detailed specs of some of these features will be srifies and made avatlable as necessary.

Disclaimer: The features outlined in the specification are subject to change due to anforeseen implementation
complications, beta test feedback, and usability testing. Nothing in this document should be intexpreted as a
contractual cbligation by Microsoft to meet specific dates, testing procedures or preduct specifications.

1.2. OQVERVIEW pr [),;r§
2.1, is gar? ]
1.2.1 What is Cougar m
Cougar is an enhanced mode kerned for Chicago, that maintains compatibility with existing DOS 5.0 and
Windows 3.1 applications, TSRs and dnvers. [t provides a robust and high performance base for the next

version of Windows. Cougar actuaily provides the user with an imegrated Windows and DOS
environment. Cougas has its origin in the Windows 3.1 enhanced mode kerned (WIN386).

1.2.2, What are the § important features of Cougar?

¥ ¢ Plugand Play support in the form of bardware datection and configuration and loadable device
drivers (VxDs).

Win-32s+ AP! support in the File system, Memory manager, Schedular, ¢tc., to provide the refevant

primitives that are part of the Win-32 specification

}( « A robust, small, and high performance protect mode kernel that maintains compatibilicy with existing
DOS 5 and Windows 3.1 applications.

; Smoother Muiti-Tasking accomplished by a combination of muit-threaded protect mode kernel,
protect mode file system and protest mode device drivers that suppart asynchroncus IO,

Easier DOS application configuration and improved DOS application compaubiliry.

1.2.3.  Other Cougar festures —!
<

7_ + Improved memory manager which supports sparse memory and memory mapped files, and a dynamic —
cache allocation scheme, Both of these allow for the more efficient use of existing memory, =

Support for multi-threaded applications, that aids smoother multi-tasking. ) 5:! L

32 bit protect mode contrrunication drivers for a higher performance communicacion throughput (5 -

An [nstallable File System (IFS) mechanism and a 32 bu FLAT FAT file system {VFAT) together =L

pravide better performance. The IFS also facilitates the casy addition of other file systems. T -

o Optianal User visible file system enhancerents such as last accessed datz and long file names (7. O_

7 « Protect mode COROM file system, for better performance. . )

A consolidated DOS and Windows configuration database, thar also adds more configuration
properties for DOS applications {the implementstion scheme has Dot yet been solidified): This
attempts o consolidate the information that is currendy spread ail over the place and lends itself to

casier admunistration.
MX ‘z 1
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, » Frotect mode Layered Device drivers to make it sasy for HVs o
provide vatue added

y hardware/software (DRAGON). [PROVIDE EXAMPLES]

s PCMCIA Suppart

e  Beiter SCSI support. [PROVIDE EXAMFLES]
/o Imegrated 32 bit prj.m spooler (in Ring 0) for both DQS and Windows printing.

»  Integrated netwarking with NDIS 3.0 drivers (VxDsj that provide better performance and reduce
conventional memory usage.
DOS VM improvements such as True type fonts, Cut/Paste toolbar, UNC path names and muluple
parameter support for DOS commands.

1.3. REQUIREMENTS
o  The following are the requirements for Chicago and they apply to Cougar ss well:

e  Compatibility: is assumed to be 100% with Windows 3.1 and DOS 5.9, unless specifically noted.
This implies that any fearure that breaks compaubility has ta get specific exception. Ctherwise it will
be categorized as a bug.

« Performance: should be at least as good as Windows 3.1 and DOS 3.0, for a spesific set of
Applicauons. The st of applications wiil be dafined based on input from marketing and tesung.

Robustaess: of the system should be at least as robust as Windows 3.1 and DOS 5.0, whea running a
specific set of Apps. The set of applications will be defined base on input from markerng and
esting.

«  Size: of the system should allow the loading of the entire system and the runnung of 2 couple of Apps

ooz 386 20 MHz DX (4 MegRAM)mum.ne.wﬁharsponseﬁmcthatisaIeastasgoodas that of
Windows 3.1 and DOS 5.0, The specific apps that will be used for testing will b specified by the

testing group.

1.4, COUGAR FEATURES
1.4.1. Pricrities definition

{=Must have for Chicago.

2=Nice to have for Chicago.

3=We will try to do this for Chicago, if we bave time.
4=Dion't waste time on this for Chicago.

1.4.2, DOS VM Improvements

HIGHLY

1.4.2.1. Toolbar for DOS Apps in a Window :
Prionty Status GONF‘DENT! AL
1 Done

Cut and paste for character mode DOS apps that allows consisient mause controls

[ ]
. User choosable fonts
DOS VM settings, such a3 exclusive, foreground, priority &t
4.2.2. " Better user control aver conventio nal memory MY 2120385
e Sams ' . CONFIDENTIAL
1 !
) cms 000 % 71
Microsoft Confidential Page 18 Printed 0%/10/92 05:5

RBC 04080




DOS 5.0/DOS 4.0 allows for a usar to load Device dnvers and TSRS mto UME area but other parts of the
system are loaded in the HMA or conventional memory below 640Kb. We should provide a InstaliHigh,
BufferHign, LastDriveHigh, Filestlign, FCBSHigk rype of options for user to be abie o better optimize the

system mermory.
1.4.2.3. lmproved graphics support for Graphics DOS Applications
Prionty Siatus
2

Only 3 limited oumber of Graphics medes are supported in a DOS VM. The list of supported Graphics
modes will be increased 1o encompass the most popular graphics mades on display adapters, like support
for 1024x7568 mode.

Chicago VMs which rua in non-standard display modes should require a VDD loaded which can restore
the display in that mode. If po such VDD is loaded, then WinOldAp shauld warn before going into the
extended mode VM (if this is known at startup). and the PC should beep if the user attempts to ALT-
ENTER or ALT-TAB out of the full-screen VM. This will prevent crashes, hangs, and incorrectly drawn

extended mode VMs due 1o wrashed dispiay registers.

JENUMERATE THE LIST OF NEW GRAPHICS MODES THAT WILL BE SUPPORTED].

1.4.2.4.

Ability to lanoch Windows apps from DOS command line

Pricrity Status

1

Mostly Done

The abulity to launch Windows applications from the command line is currently provided by other third
parry apps, such as WINCLL. COMMAND.COM will be exhanced to provide this featurs.

1.4.2.5.

YJse TrueType Fonts For Scalable DOS Boxes

Prionty Status

!

The user can chooss to display TrueType fonts in 2 DOS Box, This will allow the user to scale the DOS
box to any desired size. The system font will be used on default

1.4.2.6.

Ability far 2 V1D or DOS app to change the title of 2 DOS YM

Prionity Status

¥
-

Done

Thus feature will aliow the name of the application to be displayed as the DOS VM tte. A
"SheliVMTitie" API is required to support this.

HIGHLY

1.4.2.7.  Ability to close the DOS application gracefully Al —_—
Priarity Status : CONFIDENT |AL
2 Done

Currently Windows cannot be shutdown when a DOS VM is active. The ShutDown APY will allow for the
graceful shurdown of the DOS VM and hence Windows. )

Microsoft Confidenciai Page 19
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1.4.2.8.

COMMAND.COM enbancements

A File "Search” engine will be used by DOS COMMANDS (e.g. DIR, TYPE, COFY ¢ic.), when

the user invokes them with special swatches or syntax. The default behavior will the same as before 1o
preserve compaubility. The newly implemented file search cagine will support the following search

criteria when invoked:
Priority Stahis
1 Done

*

mulupie wild card specifications in 2 file name and extension {(example: *a*b.*x*)
muluple filenames as input parameters to DOS commands

last modified dare relative 10 literal date.

last accessed date relative to hiteral date,

file content-based searches

file antrfoutes-based searches (System, Hidden, Archive, Read-only) -
subdirectory traversal

UNC path name support

An option to increase DOS Command Line length and Environment Variable length

Priority Status

2

Done

Environmsnt variable expansion on the command-line {sxampie: SET

PATH=%P ATH%:C:FOOBAR)

Priority Status

2

Done

DR Command Erhancements

Priority Status

2

Done

DR will display free disk space when disk is empty.
DIR will display aumber of Files and Directories (instead of merging).
DIR will optignally display last access date and Sle attribues

COFY Command Enhancements

Pnority Status

3

Done

[ ]
*

COFPY will prompt for new disk when target disk is fall,

COPY will prompt for confirmation if 2n ambiguous destination is specified, when the

user specifies the /X (extended) aption.

XCOFY and REPLACE functionality will be merged into the COPY command  The commands

XCOPY and REPLACE wili also be shipped separately for reasons of compatibility with existing
software.

COFY wil! aptionally use XMS/EMS memory for copy operations.
REN command should also rename Directory {worry about 64 character limit)

Priority Status . o7
L Done HIGHLY Mx 21203
T = TAL
co \ErlDE’\! JAL conFIDE“T
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. COMMAND COM should be smarter about reloading transient
Prionty Statug
i Done

COMMAND.COM wiil be smart enough about reloading its ransient portion. The following Jogic will be
used 10 locate the transient:

. Search for COMMAND.COM in the location specified by the COMSPEC.

. If not found, Search for the COMMAND.COM where it was ininally loaded from.

. If not found, Search for COMMAND.COM in the root directory of the boot drive.

. If not found, ask the user to specify the location of the COMMAND COM and load it from the
specified location. This prompt should be repeated until a proper COMMAND. COM can be Jocated,

If at amy step, & copy of COMMAND COM is found that is from a different version of DOS (wrong
checksum), the search should continue with the logic a8 if no COMMAND. COM was found.

. COMMAND COM should load its resident data portion iz UMBs.
Prierity | Status
2 | Done

COMMAND.COM currenily lcads its resident code into HMA but it still Ioads its data in the conventional
memary, COMMAND.COM should be enhanced to take advantage of UMEs by defauit to load its data
and resident stub code into the UMBS. This will gave users another 3Kb-5Kb of See conventional memory

on systerns with UMB support.

. COMMAND.COM should usz /E setting of resident COMMAND.COM

Prionty Status
1

COMMAND.COM should inherit the /E setting of resideat COMMAND.COM instead of adjusting the
size of the eavironment to be the curreat cavironment. The current method of inhentance ciuses many
problems with the batch files because batch files are not able to increase the environment. We could add a
swatch /O {old behavior) 10 COMMAND.COM to only inherit the curtent environment i a user nceds

more memory for his batch file.

.2.9. New Commands

- START: ability to stant a specified program in a pew DOS YML
Priority Status
1 Dage
. LOAD ability te ioad device drivers from the command line,
Prionity Status
2 Done U111 N
: PGy
. MQVE: ability to move files from the command line. fY AT\ ho E S o ;c\a"" 4
Priority Status SN Pty iIAL
2 Done ’

The suceess of moving 2 sub-directory from one location to another, will be restricted by the 64 character
limit that DOS imposes on the complete path name. In other words, the move will il in the case where
the end result of the move will cause the file at the l=af node to be more than 64 characters (when -

specified as a complete path from the root).
MX 2120388  CMS 00013682
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1.4.2.10. Enhancement to Existing Commands

Priority Status
2 Mostly Done
. DOSKEY:
. NOC ECHO swiich whea executing DOSKEY Macro.
. An option to increase Keyboard Type Abead buffer.
. Ability for DOSKEY to be abie to read macro definitions from g file.
. Enable DOSKEY support in applications that use INT 21VAH=0Ah (¢.g, EDLIN, DEBUG,
eic.).
. Disable "exil* from the first command interpretar when the user requests this option. This is

intended 25 3 means of preventing accidental exit from a Windows VM. An alternate command, such as
"exit VM" will be provided so that the user can consciously exit the first command interpreter.

. Enable aiternate history recall mode (i.e., no duplication of previous commands in the DOSKEY
command stack, provided they have not been modified). )

- Provide Screen Scroll-back feature. (Not Done)

. Integrate DOSKEY with COMMAND.COM to save low memory. (Not Done)

. Thousands separator for numerical output (MEM, CHKDSK, FORMAT, DIR)
Prionty Status

-
-

[The 2esd 1o provide an option to display numbers without the thousands separator, needs 1o be explored.}

. A paged output option for commands that generate more than one page output (TYPE, ATTRIR,
MEM)

Prionty Status
2

1.4.2.11. Support Extended Text Modes (arbitrary # of lines/columns)
Prionty Status
3

There ars lots of displays that support 132 column mode and more than 25 lines of text. We should
provide a generic grabber that will support an arbitrary oumber of rows and columns.  Compatibility
issumg, ke DOS word processors that wrap based on specific column and row size, has to resolved.

1.4.2.12. Support CoolSwitch from a full screen DOS box
Priority Status
3

The CoolSwitch allows ALT-TAB cycling through the active applications from a DOS fill screen, without
launching the applications. Curreatly the full scrmen DOS box, just puts up a line. It would be nice 1o

throw up a pop-up box. ¢
1.4.2.13. Stresm Orienied Cut and Paste . MX 2120389
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Tt would be ruce to be 2ble to cut a hunk of text and specify that it is actuaily a stream of text, i, CR/LF
should not be added to the end of every line

) 1 1-] DU/
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1.4.3. ystem configuration and DOS Application Confipuration

L4.3.1. Multiple configuration boot for tasy system configuration
Prionty Status
i Dene

Mulisple configuration boot ailows the user to choose from one of many different configurations at boot
time. This is implemented in ASTRO and will be provided 1n Chicago in the same format. Pleass refer 1o
the Jaguar spec for more details,

1.43.2,  Centrslized Program Information File (PIF) Editor
Pnaority Starus
i

Currently the configuration information for DOS and Windows applications is spread across omitiple
* NI and *.PIF files. The intent is to consolidate this information into & central database. The
implementation strategy for this has not been solidified at this pownt. The older files will have 1o be
maintained for compatibility purposes. However programs can garner the configuration information
necessary from a single database (or registry), as long as the information is kept up to date,

1.4.3.3. Local Configuration file
Priarity Status
§

In Chucago, CONFIG.5YS and AUTOEXEC.BAT will contain global DOS VM configuration
information. A per-VYM configuration will be controlled by local configuration files. The actual
implementaton of this local configuration file kas not been solidified at this point in times.

1.43.4.  Automatically Run DOS Programs In Background Mode
Pnorty Starus
1

Currently 3 DOS application running in 2 windowed DOS bax, is suspended when 1t is in the background
by default. Most usars seem to be unable to figure out how to change this default option. In Chicago, the
DOS application running in 2 windowed DOS box will oot be suspended at all times when it is the
background task, Whether the DOS bax 15 suspended or ailowed 1o run in the background will be based
on informauon about what the applicauon running in the DOS box is doing.  For example, a COMM
application will be allowed to run in the background, whereas a keyboard polling application will be
suspended.  This fearure will aliow a FORMAT or 2 DIR, for example, 10 continue to run wheg the DOS
box is in the background

1.4.3.5. Allow Access to the installed VID List
Prianty Status
2

The ability 1o traverse the installed VxD list will allow dizgnastic suﬁmr:, like MSD, to provide
mformation about what is instailed in the system,

1.4.4, 'SizeIssueg r_] __; N MX 212039
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1.4.4.1.  Fragmented, Shrinkable Swapfile
Prnonty Status
1

Currently Windows allocates contiguous physical disk space for its swap file. It might be panticularly
dafficult to get a contuguous swap file on a sysiem that has a fragmented file systam. Further a fixed size
swap file docs not cater to the changing system and user needs. The fragmented, shrinkable swap file

solves these probiems.

1.4.4.2.  An ability to Load ViDs Dynamically
Prionty Status
i

Dnmamically loadable VxDs are required to support Plug and Play. This feature will ais6 configure the
sysiem to what is installed on the machise. Some VxDs will also be made pageable. [DEFINE WHAT

VaDs).

1.4.4.3. Remove gbsolete code used by previous versions
Priority Status
2

Since Chicaga 15 ned to a version of DOS, older Windows code that dealt with differemt DOS versioas is
no longer needed. Simularty code in real mode DOS to support alder Windows versions is no longer

nesded

< 1444, Increase number of pageable components

Priarity Status
2

Vanous parts of the syster, like DOSMGR, VxDs cte., will be made pageable.

1.4.4.5. Fult INT 33h Mouse Support in a V1D
Prionfy Status
2

Sy moving the mouse support from a real mode device driver 1o a VxD wiil give us 2 zero footprint mouse
support.

1.4.4.6. Use New Memory Manager Features

Prionty Status
)

Various parts of the system, like Descripeor allocation, will be changed 10 use the newer set of services
provided by the 32-bit protected mode memory manager. This will make the functioning of the system
more aficient from a memory usage point of view.

1.4.4.7.  Windows Kernel Should Relesase Memory for DOS DPMI Apps

Priority Status B
2 LAWY MX 2120392
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On a system with low memory, 3 DPMI App might not be able to run because of its memery requirements.
The Windows kamel can lead some of its memary to the DPMI app on a pageable sysiem.

1.4.4.8. Support for 720Kb text mode DOS VMs

Prigrity

Status

3

When a DOS application is nugning in character mode, the graphics memory in the segroent mnge ACO)
to BOOO could be used as conventional memory. There are several issues related to this feature that nesd
10 be resolved. For example, if the user runs 2 graphics mode zpps, should we provent the user from
running this App or awtomatically switch to graphics mode, If we do switch to graphics mode, what
hapens to informatton loaded in the ADOO to BOO) area. Such issues have not yet been resolved.

1.4.4.9. Move the hardware handling in Windows drivers

Priority

Status

3

We should elimunate the duplication of code in a different parts of the system by moving the bardware
Landling 10 Windows drivers. This needs to be done for keyboard, mouse, timer drivers. This would fead
10 some performance improvements. One of the i4yucs to consider is whether these new drivers and VxDy
are supposed 1o work with old drivers and YxDs, For a cleaner implementations, the suggestion is oot to
make the drivers work with old VxDs, but to make the new VaDs work with old drivers. [We need to

understand the implication of this suggestion].
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1.4.5. Performance Issues

1.4.5.1. Provide shadow RAM for Y8 ROM
Prionty Status i
2 ]

As part of the low IMb memory scan, identify ROM areag ind remap them with BAM for better
performance. ’

1.4,5.2,  Allow larger traasiation buffer in systems VM than other VMs

Prionry Status
2

The system VM supports al] Windows apps. Hencs having a large translation buffer, that lnnslatsp-
mode addresses space 1o real mode address spacs, would enhance performance.

1.4.5.3, DOS Console Driver Should Coaperate With the VDD
Prionity Status
2

Currenily the DOS Console driver outputs a character at a tume, causing a ring transition for every
character for a windowed DOS box. Buffering this cutput to a per line basis, will reduce the number of
nrg transitions and enhance performance. Thus will te especially visible in commands such as DIR and

TYPE.
1.4.5.4. Asvne Time-Out Notification
Pricrity Status
2

Tlus feature will provide suppart for asynchronous ume-out noufication for VxDs. Such a sexvice is
required by disk device drivers 10 deal with pathological cases (such as a controller that went bad etc )

1.4.5.5. General Performance Enhancements
Priority Sums
2

Systers components such as VPICD, XMS$ driver, ume-stice routine, primary schedulsr ets. should be
reviewed 2nd optimized  Some system compozents liks the Memory manager will be significanly
enhanced and will support retevant Win 32 AP! sarvices.

_H C‘ 1] i
1.4.5.6.. : Dynamic cache memory sllacation . - C _; e \ l AL
Priarity Status 1 1_4;...1 212039
2z
- CONFIDENTIAf
Currently static memory is allocated at startup time and does nof cater to the needs of :.be sysu:m.
Dynanue allocation 1s more flexible and caiers to changing user neads:
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1.4.5.7.  Reduce Critical Section Sipnals
Priority Starus
2

Currently there are a lot of critical section calls to INT 2Ah. The intest is to avoid these critical sections
if they are not pecessary, defer them when possible if they are necessary and reduce the gramulagity so that
oely the part that actually needs the cnical section is protected by the call  Further isotated critical
sections that have no correlation between each other should aot be locked in-step so that multiple code
paths can execute at the same time. For sample, DOS applications should be able to execute DOS calls
1-10h (for keyboard polling) when another VM is daing file I/Q. All of these changes will enable
smoother multi-tasking from the user perspective.

1.4.5.8. Eappy-Time Events to allow ViDs to process an event in SYNC with YM
- Priority Starus
2

Ralph believes this would be very helpful for VxD wnters. A happy tume event is one that is executed
when DOS is in 3 known good state. What he has in mind is that when Windows is switching from one
App 10 another it would check to see if this queus has anything in it. IF it does it would call to Ring 0 to
proczss the events.

1.4.5.9.  Avoid Idle-time processing when power management is active
Erionity Status
2

Dunng idle time, the system tries to do useful work, like ma:l services, disk defragging etc. However this
: kind of work should not be done when the system is under active power manag=ment.

1.4.5.10. Automatic Save/Restore of DOS and Windows State
Priority Stanz
3

This feature is important for several reasons:

o As we address the memory limutations in User and GDL it will be possible to run fots of
Windows applications cemcurrently. FastDisk already lets users run lots of DOS applications. The more
applications you have to shut down at the end of the day, the more interssting this featurs becomes.

. Lapiop computers could twrn themselves completely off, providing the ultimate in power-saving
standby mode.

. This capability will provide the basis for support of super-cxclusive mode. The state of the
system would be saved, we would boot into real mode DOS, apd when the user exited from the real mods

DOS btox, the entire system state will be restored.

However this feature could be difficult to implement and could be fraught with problems. In the case
where the state of the system has not changed and the machine is oot on the petwark (like most portables),
Lhzsmuworkmdwmddbcame:fmrethatallnrsfwfzﬂpom Even if the state has not changed,
and the machine is an the network. 2t the very least all network connections will have to work on
“restons”. However if the software state has changed (more apps installed say) or the hardware state has
changed (devices installed or removed), the problem of restoring the system and catering to the changed

- state becomes immensely difficult. )
HIGHLY MX 2120395
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1.4.6. Robustness Issues

1.4.6.1.  Better Cleanup on VM termination
Pnonty Status
!

When a VM terminates, the system should get rid of all VM resources in use. This is usually dose by
asspciating the resource with a owner. The system should be able to find all rescarces associated with the
owner and relegss them This also applies 10 DPMI and XMS memory that the VM might have used,
Curr=ntly, for example, the DPMI memory is ot released properly when the VM is termunated.

1.4.6.2. A Ccash of the System VM Should Not Be Fatal
Prionty Status
2

Currently a system VM crash will bring down the entire system. The possibility of g:a'c:ﬁﬂiy recovering
from this, if at all possible, should be explored. It would be better to confirm ary system state change that
is betng contemplated at this point, if it can be done.

1.4.63. NMI Watchdog Timer to prevent ring 3 software from disabling interrupts
Prority Status
p]

User applicatans can currently degrade all other processing in the system by disabling interrupts for leng
periods of ume. Systems that have an NMI watchdog umer, will be able to detect this conditicn and take
appropnats action.

1.4.6.4,  User control for more DOS VM protection
Prionity Status
2

If the user chooses (o run 2 "protected” DOS VM, a substantial portion of the VM will be instanced. This
will provide more robustness for the system as whole, but can sacrifice sotne compatibulity. The default
would be (¢ not compromuse on the compatibility of the VM.

1.4.6.5, "Must Complete” Mechanism
Prionty Starus
2

This is 3 mechanism to delay the termination or suspension of 38 VxD when the thread bewng terminated or
suspended is in & critical piece of code. This will allow antical pieces of software, like drivers
manipuiating hardware, 1o Jeave the device or software in a known state. [EXPLAIN WHY THIS I3
DIFFERENT FROM A CRITICAL SECTION].

1.4.6.6. Debugging support ¢ fd ] G - Ly
i 5 " R T U i ] et O
T e CONFILERTIAL
. When the system integrity 18 campromised, mare details needs to be provided for the user or the

developer to identely the cause of the probiem,
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A ToolHelp VD will provide standard APIs for third party debuggers
The Glabal memory will be protected, where passible, to detect stray pamnter probiems in running
code. Tlus will help with the development of VxDs.

Using a task gate for the Double Fault handler, will allow the system to catch pathoiogical cases
and deal with it gracefully,. When code that handles a violation itself causes ancther violauan, the double

fault handler is called. At this point, the system should go to 2 known state to allow the user or developer
to gather more :nformation about the cause of the problem
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1.4.7. DOS APPLICATION COMPATIBILITY

1.4.7.1. Top 100 DOS Apps Support

Priority

Status

1

In general applications (including games) need (o be analyzed and supported better. Special importance
should be given to the 40 of the top 100 apps that are kmown not to run propesdy in 2 DOS VM under
Windows 1.1. These 40 applications were identified by a summer intern whe ran the top 100 applictions

on Windows 3.1 and documented their behavior,

An example of the kind of work that nesds 10 be dope, would be 1o virtualize the CMOS timer better so
that gamnes run propetly. Curreatly the Scund support wn a DOS VM is dismal. This nesds to be resolved
in Chicago because multimedia support 15 becoming more and more important.

[AUGMENT LIST OF APPLICATIONS WITH LIST FROM MARKETING AND TESTING].
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1.4.8. WIN32 Support

1.4.8.1. Thread Support

Priangy

Status

1

. Support thread events
. Support thread time-outs
L

Termunation and suspension events {or threads, instead of YMs, need to be supported
. The Floating point context needs to be either associated with a VM or a thread.  Further
nvestigation 15 requured to see if it makes sense to make it part of the thread context, because most threads
do not execute floating point instructions. [What is NT doing? If we choose to do FP per process or per
VM (because of size issues in saving FP staie per thread), should we provide a programmatic way for an

applicauen fo request a per thread FP state?)

1.4.3.2. Support Mutex

Priority

Staius

Currently the only synchronization objest that is well swted to mutual exclusive access of a resource is the
cntical section. This s only one (nstance of the critical secuon. Mutexes would be synchromzation objects

that could be created dynamically and used 1o protect resources.

1.4.8.3.  Win32 File AP support in VFAT

Prionity

Stanis

We need 10 implement Win32 File API support in VFAT, Some of these WIN32 APls might not have an
analogous POS service and hence may not be implementable in Chicage. Other APIs would require
expheit support 1n vanous FSDs and in the IFS manager. [ENUMERATE THE SUFPORT].
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1.4.9. New Hardware support

1.4.9.1.  Support for booting from a Large (>20MB) Floppy
! Priority Starug
i

At boot ume, 10.5YS limits the types of floppies supported to one of six known types. It would be
necessary to support higher capacity floppies in Chicage. Currendy OEMs are producing 40MB floppies
that the user should be abie to boot from.

1.4.9.2. Detecting > 64 MB memory on ISA systems
Pnonty Status
2

[WHAT IS NT DOING? WE SHOULD SYNC UP}

The 1BM defined INT 15 funcuon (Get Extended Memory size, Fo 88h) can only return a maximum of
64MB memory. Apparznily, Compaq has defined another function (fn 8A) that does not have this
limitation. We should support this new function. (AM] wants to implement it in all of their BIOS, if we

will use 1t)7

1,4.9.3.  Support for large disks in real/protect mode (>1024 cyl)
Priority Status
2

Disks with cylinders greater than 1024 need to be supported in Chicage. Support will be required both in
real mode and protected mode. This will be supported through the INT 13H extensions (either through
the BIOS ROM or the Pre-load mechanism mentoned below). Currently existing systems {with their
existing partitions} ¢an be upgraded without loss of data, while being able to access any extra disk space
that was previously unused. It 15 important to state that the CMOS settings in these cases will not be
changed and Cougar will work with the system in a manner that would allow the Real mode to work
correstly toa. The INT 13H exiensions and the Pre-load scheme, along with the new partition types are

described in detail 1a the Jaguar Spec.

1.4.9.4.  Removable Media Support
Prnonty Status
z

Newer INT 13 functions for lock, unlock and eject have been defined, Thess should be used both by rzal
mode and protect mode drivers 1o support removabie media in drives that features electronic locking. In
general cache programs might be affected by this  These programs will have to flush their cache when the
user decides to gject the media.

1
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14.10. Device Drivers

! Dragen is the name of the Layercd Device Driver Architecture used in Chicago. FastDisk was the driver

) archutesrure used in Windows 3.1, An overview of the Dragon architecture and the FastDisk architecture can be
fourd in the Appendix. The nteresied reader will also find bnef explanations about Yolume Tracking, TSDs, a1c
10 this Appendix. These terms are used in the coatext of the Dragon drivers 1n this document.

1.4.10.1. Compatibility with existing FastDisk drivers and clients
; Priarity Stagus
1

! Dragen Device Drivers will have 1o be compatible with exysting FastDusk drivers and FastDisk clients,

such as:
. Ultrastore
l . Futwre Domain
: . Gibson research cache
' . Dumbo printers
. HyperCache
. Others (need to produce a list)
[EXPLAIN WHAT EACH DOES].

1.4.10.2. Compatibility with VFD for Norton and Central point Backup
Prnonty Status
1

VED is the Virnual Floppy Driver in Chicago. The floppy device is virmalized in Chicago. In this case,
when real mode programs try to access the floppy device directly, the access is trapped and emulated (or
esecuted). The VFD should be checked for compatibility with utilities such as Norton backup and Central

Point that access the floppy directly.

1.4.10.3. ASPI/Future CAM real mode device driver campatibility
Pnonty Status
1

These are rwo most popular archizecture for Real Mode SCSI1 plug aad play drivers, We must support
these drivess, :

1.4.10.4, Develop Dragon test programs
Prnonty Status
1

We need to develop a Dragon test suite that we could run against third party dragon drivers to make sure
that they pass our test criteria. We may also have to setup 2 test lab for these drivers w0 venfy their
rehiabiity.

’
t

1,4.10.5. Finish Dragon drivers ]
Prority Suarus HIGHLY MX 2120402
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We treed 10 wnite the following Jayers for dragon drivers to support (he exisung popular hardware.

T8Ds (Targe: System Drivars)

. Disk TSD (Disk, Floppy, Magneto-Optical)
. CDROM TSD

. Tape TSD

. Printer TSD

5CSl-1zzr

. Disk/Standard SCS[-izer
» CDROM SCSI-izer

. Floptical SCSI-izar

. Tape SCSl-1zer

. Printer SCSl-izer

We may have 1o write few other COROM/Tape/Printer SCSI-izer for differsnt manufactursrs.

Port Drivers
. ESDVIDE/ST306 port driver
- suppon standard [DE controller
- support alternate IDE controller
- suppont Compaq Alternate cantroller (extdsk an docking station)
NEC port driver :
Fast disk port driver
Real Mode port driver
ABIOS port driver
Campag (DA (integrated Devies Armay) part driver
Standard parallel port driver
Standard Serial port driver

~

1.4.10.5. Support for alternate IDE Controller
[ Priority Status
12

We shouid provide support for aiternate (second) IDE controller in our Dragon disk devics dnivers. We
have aiready implemented this support in INT 13 extension for IDE contreller,

1.4.10,7. Support for Compaq's alternate coatreller
Prianity Status
2

We need to understand and support Compaq's allernate disk coptroller. This is required to support -

Compaq's docking stations.
1.4.10.8. Volume Tracking i H 4
| Priarity Status ~ ',r\T —i-(,;-\HE:Y-_
2 - COMSITENTIAL

The functionality of volume tracking for removable media needs'to be determined. [1s it sufficient 1o have

the functionaliy of DOS 5 volume tracking or do we nced a fancy velume tracking??]
CMS 60013897
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1.4.10.9. New communication driver for Better COMM performance

Priority

Status

2

We should write a protect mode Communrication dnver (a COMM VxD) to support higher communication
through-put under Chicago. We aisa need to decide if Dragon driver architecture is suitable for

Communicauon drivers,
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1.4.11,__File System

1.4.11.1. MSCDEX enhancements
Priority Status
1

MSCDEX is the real mode CD-ROM file systam. We nesd 10 enhance MSCDEX to support Photo-{CDs
and £x the existing MSCDEX bugs. Support for Phato-CDs could be very trivial because Phote-CDs are
recorded in 150-9660 format and CD-bridge driver masks the multi-session information from MSCDEX.

When possible, the protact mode CD-ROM file system will take over the functions of MSCDEX.

Bowever there will be cases when the protect mode CD-ROM file system cannot take aver the functions of
MSCDEX. Hence it will be necessary to ship the MSCDEX file system also. This is no different from the
need to support the real mode FAT file system, despite the sx:stence of the protect mode FAT file system.

1.4.11.2. Protect mode Character File System Driver (CFSD)
Prionity. Starus
1

: The CFSD will support character mode device drrvers. 1t wall essentially be a name resolve for the most
part, routing requests to the approprate driver.

1.4.11.3. Protect mode FAT f{ile system (vFAT)
Priority Starus
1

A protect mode FAT file systern driver (vFAT) will be impiemented. vFAT will provide berter
performance because of the 32-hit code path. Tt wilf also be mulu-threaded, allowing muluple applicaton
10 execute through the code. This will lead to smoother muiti-iasking if vFAT is used.

1.4.11.4. Booting From PCMCIA card
Prionty Status
2

We need to define the requirements for bo¢ting from PCMCIA media. The definition work is pretty much
done but we nesd to push thus through the PCMCIA tuple commutiee In addition to the defirition we also
need to do the following to make it possible to boot from PCMCIA

- Implement file system boot code for “boot tuple”

. Modify 10.5YS init code o not read sysiem files from Media.

. Buwld CardDrv and MS-Flash into 10.5YS as default drivers

. Modify MemCard wtility to place boot tuple on madia and copy system files ta boot partition.

1.4.11.5. Compression ¥xD

?ﬁmry Status - HEGH ..‘}f MX 2120405
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We aeed to either put ASTRO Compression in VFAT and Flash FS or develop a Compression VxD that
can be used by all file systems. .Jsing a Compression VxD that can be usad by all file systems 1< the
recommended implementation,

1.4.11.6. Undelete support inn File Systam
Prnionty Status
1

Currently undelete is implementad as TSR/utility 1 real mode. There are some good reasons 10 move this
1o be a file system function. However there could be compatibility problems with exasting uulites, such as
the Norton utifittes. This appreach needs to be explored.

1.4.11.7. Exclusive File System Access for file recovery tools
Pnonty Status
1

File sysiem programs, such as CHKDSK and defragger, require exclusive access to the file system. lna
muit-threaded emvironment, all other threads in the system wall have to be locked out in this case.

1.4.11.8. Protect mode CDROM File System
Priority Status
]

We need to develop a protect mode CDROM file system to move CDROM FS out fram the law memory
The berer performance of the protect mode CDROM file system will be more important for muitimedia

software, [PORT NT CODE?]

1.4,11.9. Tape Support
Prignty $tatus

-

L

We need to look at Tape format that NT has defined for the tape and somehow support it in the file system
or Backup program, Do we nesd Tape FSD?

1.4.11.10, LAST Access Date Sapport
Prnonty Stanus

=

L

Last Acoess Date support will be useful for various functions, such as, archives, undelete, searches =c,
This support needs 1o be added to beth real mode and protect mode FAT file systems. This support should
be turned off by default, In other words, the user should have the option of turnirg this feature oo It
nught be desirable to leave this feature aof for all removable media, tike floppyl. [ENUMERATE

COMPATIBILITY ISSUESL

1.4.11.11, Suppert for Flash File system in DOS utilities

Pronty_ Status R A
K . AT -”':{i_-th )
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The Flash file system will be a real mode only file system. Since this is implemented as a networked
drive, all file system utilires wail not function on this file system. Further, some of the utiines, like the
defragger, will not be immediately relevant to the flash file system. Any additional uttfities that are nesded
for mantaining flash file systems need to be identfied and developed.

Microseft Confidential

=1GHLY 120407
SEUTINELITIAL X 2
._;E \\[l ] fdy rh:_ C{]’:{FIDENTIAL
CMS 00013701
Page 40 ) Printed 09/30/92 05:5
RBC 04102




1.4.12. Miscellaneous

1.4.12.1. Upgrade XMS driver to XMS 3.0

Prionty

Status

L

Done

The standalone HIMEM._SYS dniver now supparts XMS 3.0, but the int=mal Windows XMS driver is still
at 2.0. The 1ntemal driver shouid be upgraded to support 3.0.

1.4.12.2.  Ability for a V1D to communicate with Windows app
Prionty Status
1

Cusrently there is na facility for the ¥xD to communicare with a Windows applicauon. Howevera
Windows applicaton can communcate with 2 VxD. This service will facilitate bi-direcuonal

communication.

1.4.1%.3. Add service to return limits of available EMS and XMS.

Pnenty Status
2 Done

This is required for the new WinMem program.

1.4.12.4. Support Simulation of Physical Mouse and Keyboard
Prigrity Status
1

This werk is for physically disabled persons. This is still under investigation. We peed to work with
Geglo on this.

1.4.12.5. Support a2 Subset of DPMI 1.0
Pronty Status
2

The sparse memory allocation DPMI API is the subset 1o be implemented.

Fung 0401H - Get DPMI Capabilities

Func 0504H - Allocate Linear Memery Block

Fuzc 0502H - Free Memory Block work with Function 05041 blocks
Fune 0505H - Restze Linear Memory Elock

Func 0506H - Get Page Attnbuates

Fune 0507H - Set Page Artributes

% & & & 4

1.4.12.6. Complete Name based VD calling convention
Pnonty Status
2

¥
Curmrently VxD are identified by ap ordinal, that is the module ID. This makes the maintenance-of VxDs
and addjtions to the functionality hard. A symbelic name resolution at run time will provide great -

flexbility in the handling of VxDs, when they are dynamically Ioaded. MX 2120403
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1.4.13.  Wish List

1.4.13.1. Long file name support
Prority Status
2

Long file names are perceived to be user friendly. There are multiple schoois of thoughts on the
implementation of long fle names: enhancing the FAT file system, providing a separate file system that
can handle long file names etc. There are 2iso compatibility issues with each of these cheices and there
will be a ripple effect on wtilities, applications that assume 8.3 dialog boxes stc. This issue needs ta be
explored further and resolved soon. i

1.4.13.2. Wishes of the Network folks.

Priority States
2

a The load/unload order for the VxDs should be LIFO order. The newer load/unload VD scheme
should take 1nto account "dependency” between the ViDs

N An zbility to bundle muitiple VxDs inio a NET386 file (along the lines of 4 WIN3B6)

. DOS_CWAIT fune should be aliowed to wait on a VM. VMs should also pass crror code back

an exit

1.4.13.3. Wishes of the Multimedia folks.
Prionty Stams
2

. Some Multimedia components will be bundled with SDK/DDK packages and the Chicago
sysieam.

. A generic 2.way communication from Apps to Drivers (say VxDs} is required. In the Source
multimedia process, the driver needs to communicate with an App and in the Reader multimedia process,
the App needs o communicats with the driver, [DOES WIN-32 SPECIFY THIS ALREADY7}

. A fast QueryClock feature would help the muitimedia performance inznensaly. This should
apply to both system and peripheral clocks.

. Same peripheral boards, such as the MS sound board, might have a clock. It would necessary for
the driver associated with this peripheral to expart this clock, so that the Logical Clock multimedia object
can be associated with this clock, The system should also provide a fast acess, if possible, to query thus
clock

. 1If 2 timer/clock can be dedicated for the use of Muitimedia it would be great. [THE COUNT
DOWN TIMER. IS USED FOR TIME OQUT SERVICES, IS [T NOT?)

1.4.13.4. _Ability to edit environment variables (PATH) from the command line.

[Prority Status
3 Done

N
t

SET will allow for user's to modify the existing eavironment variable on the command line hy providing
DOSKEY-(ype editing features.

1.4.13.5. Generic Text Mode Grabber to simplify support for OEM speciﬁc displays

- CMS 00013703
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‘ Pronty Status
' 3

Currently OEMs have 10 wnis their own grabber to suppart a display that does not have the standard

VGA modes. It would be better 10 simplify the grabber interface by wniting a UniGrab. This would allow
! OEMs to wnite a simpler muni-grabber to suppact their specific hardware, If one does got provide 3 muni-
i grabber, then only the standard text and VGA graphics mode wall be available.

1.4.13.6. Super-tiny font in iconized DOS boxes
Priority Stans
3

[ When 2 DOS box is minimized, make the icon contain & tny version of the scrosn. This fets the user
morutor a campile or a download that is taking place in the background. The tiny font could be used for

L tus purpose. Alternatively z small dot and a bugger dot can replace lower case and upper case leusrs

respecuvely,
] ‘ 1.4.13.7. COMMAND.COM Memory saving
’ Prianty Status

3

; COMMAND.COM has a residsnt data of roughly 3K for each copy out of witich more than 1K is resident
messages. The first command's resident messages could be reused by succeeding COMMAND.COMs

resulting in more than 1K of savings per VM

s 1.4.13.8. i586 Support
Prionty Status
3

! . Utihize the virtual interrupt flag on the iSB6 for performance
. Reflect interrupts directly inte Virtual 8086 (DOS VM). ‘This will save a ring transition

{performancs).

1.4.13.9. Multiple partition support on removable media in real mode
[ Prianey Status
|3

Currently DOS does not support partitions on remaveable media, With the advent of drives like the
Bernoulli drive, Flash cards ctc., removeable media with large amounts of space are becoming prevalent.
Itisimpammfnruloalmtamnﬁnzmbemutheﬁcwofdﬁmmmmlmdcmdpmwﬂmodg
: Either pantitions should be supported oo both real and protect mode or it should not be supported on boi
. The recomumendation is to suppornt parttions on both, though floppies should still be abie to run wthout
partiuoas. {1S THIS POSSIBLE? WILL IT CAUSE TOO MUCH USER CONFUSIONT

1.4.13.10. Ability to pre-load BIOS extensions (hook INTs before DOS is loaded)
{ Prority Starus i

B [ 2 . . i
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The pre-icad mechanisit, defined in Jaguar spec can be used to pre-ioad BIOS extensions. There are
several other benefits of preicading B10S modules e.g. Fixing bugs in the BIOS, Preleading INT 13
extension driver to be able to boot from large drrves and pre-loading compression driver to be able to boot
from a compressad drive (refer to JagSpec. Doc for more details on this). Naveen Jain, 25 a Microsoft
employee, has applied for a pateat on the pre-load mechanism.

1.4.13.11. Find-Multipie API for higher performance
Prionty Status
3

A FindMultiple API needs 1o be defined. It would return a user specified aumber of files, instead
returning a file at a time, It could also return Last Access Date in addition to other directory information.
[MPACT OF LONRG FILE NAMES?]

1,4.13.12. Booting from CDROM
Priofity Status
3

We shouid think about specifying a method to boot from CDROMs. As operating systems get bigger anid
take up a Tot of disks, it may be cheaper for MS to start delivering OS on CDROMs.

1.4.13.13. DESQview/Topview ScreenUpdate API
Priority Status
3

The ScresnUpdate API is apparently used by some apps to wxform the OS that the video memory has
changed. By taking advantage of this AP], the display can be updated preny quickly 1 2 windowed box
This is a performance feature, It is unclear as to how many and which apps use this feature. The basic
fearere is simple 10 implement, one should get an app which uses it to test this.

1.4.13.14. Combine Smaller V1Ds (e.g. Parity, sound and timer) to Reduce Overhead
Pricrity Status
4

1.4.13.15. Case mapping and code page confusion.
Pronty Suans
4

Since case mapping tables vary from countty (0 COuRtry, users may have problems exchanging files
berween users with differsnt couatry serups. [PG has suggested we usc a single unified case mapping table
for code page 850, to belp alleviate these problems. This will potestially create compatibility problems far
users who have existing files created with the existing case mapping tables.

HIGHLY
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1.4.14. Internationalization

1.4.14.1. Get/Set NLSINFO APIs for better international support

Current DOS NLS settings are based on a country code and do oot have any knowledge of the Janguage.
They also have a preset definition of NLS setting for each coumry. SETNLS/GETNLS APIs are defined w
remove both these restrictions. The following information czn be seUretrieved using this Sev/Ger NLSinfo
APIs. ‘This AP! will be called by the Windows Control Panet 10 infarm DOS about the change in NLS

setting.
. Language Thees letter code indicating Janguage. ¢.g. "ENU" for US English
. Country name Three lenier country name. cg. “USA®, for USA
. Keyboard twa letter Keyborad layout cods. ¢.g US for USA
. Measure Measurement system (0 = metric. 1 = English)
. Lzero ‘ Boolean value s&t I {TRUE) if fracuons should have a leading zero
. Digits Number of digits after dacimal point in aumbers
. NegCuwr Integer value indicating negative currency format:
0=(30}
1=-50
2=50
3=50-
4=(0%)
5=-20%
6=0-3
7 =05-
g§=-08%
3=-50
10=03%-
. TLZero Boolean value, set 1 (TRUE) if ume should have a [eading zero
. 51159 Symbol ta put after time between midrught and noon (AM)
. 51359 Symbol to put after time betwesn noon and sudnight (PM)
. ShortDate First introduced 1o Windows 1.1, this string contains a "date picture®
of the short date format, sShortDate accepts the values M, MM, 4,
dd. yy. and yvyy. See sLongDate for information about these values
and pictures.
. LangDate this string contains 4 *date picture” of the long date format. Values
that are legal io the date picturs are as follows:
Value Item Format
M Month 1-12
MM Manth 01-12
MMM Month Jan-Dec
MMMM Month Jamuary-December -
d Day 1-31
dd Day 0131
ddd Day Mon-Sun
dddd Dy - Monday-Sunday
yy Year 00-99
- YY¥¥ Year 1900-2040
‘ MX 2120412
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1.4.14.2, Localization without any Re-Compilation.

j MEDOS uulities should be capable of being localized wathout recompilation (for every language) For thus
to happen, all messages wll reside outside of the execurable code. Furtber these messages wall be
dynamucally loadable at run time. Actually alf utilities will be shupped with at least one defaukt language

. message built inta their executable ( EXE file). The messages will be stored in the EXE_HEADER and

; the fize of the EXE_HEADER adjusied accordingly. Apart from this a central file with messages wall

! usually exist, so that EXE files without messages can display information using this central file. Whena
file is copied on to a new floppy and run, the messages in the EXE_HEADER provide the ability to
display 2 message, even though the contral fle might not exist.

o 1.4.14.3. SetNLS Utility to Improve on 'Ease of use' and "Memory usage’

The current implementation of changing code page, country settings and keyboard layeut is very difFoult
to use and takes up a lot of memory. Some of the limitations of the current implementation is:
. Cannot change the country sening without re-booting the system.
. Country setting is pre-defined and cannot be sasily customizad by 2 user.
. Mo facility ta change language of the sysiem without complete re-installation of the syst=m.
. To change a code page on the system the user has to do the following:
Load DISPLAY.SYS and FRINTER.SYS in the CONFIG.SYS file
Provide country setungs in the CONFIG.5YS file,
Load NLSFUNC TSR
Use MODE PREPARE to prepare the code page and then use MODE
SELECT to select the code page.
Requires KEYB TSR to change the keyboard {ayout.
. Takes up 1 lot of memory in the system.
. Does not support code page changes on popular printers such as HP Laser jet

Cur goal is 10 remove the above limitations of the current implementation. Based on our goal the
impertant objectives for the praposed implementations are as follows:
. Maintain 100% compatibility with the NLS support found in DOS 5.0

] . Provide a new mechanism that allows the user to alter NLS sestings with a single command.
' . Design a system with a small footprint so as to lake up very litte system memory.
. Provide code page support for EGA campatble screen devices and printers that aceept downdoad-

able fonts in HP format

i Compatibility will be maintained by leaving the existing NLS related files (LCD.CPI EGA.CPL
COUNTRY.SYS, KEYBOARD.SYS, MODE.COM, NLSFUNC.EXE, DISPLAY.SYS, PRINTER.SYS,
and KEYB.COM) unchanged The existing "Country Info* API (INT 21k function 65h) in the DOS
kernel wil] also remain intact and functionally unchanged.

A new utility SETNLS will be written for changing system NLS information (country ssttings, language
and keyboard mapmng) and installing ¢ode pages on system peripherals (video and printers).

. Sincs DOS currently does not keep track of all the NLS information required for dynamic system

. configuraticn, the proposed implementation requires DOS to maintain 2 pew DOS NLS INFO' structure
: to keep track of system NLS information. This structure will be similar te the NLS infermation currendy

tracked by Windows 3.1. The information in the NLS structure will be acoessed only through system

APls, DOS will provide GetNLSInfo AP 1¢ provide informaticn about the current configuration. A new

AP] SetNLSInfo will also be added to support dynamic medification of the sysiem configutation.

The SetNLS utility will call the Windows Control Panel, when executed from with a DOS VM. The
SetNLS uuliry will fail, when called from Real Mode DOS. In gther words, there will be no new way for

i CMS 00013707
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the user to change the NLS setung outside of the Windows etivironment. The older complicated method
of changing the N1.§ setting wiil continue 10 work from Readl Mode.

1.4.14.4. Muitilingual installation

Now that all of our utilities, System kernel and Command com are language indepeodent (use dynarnic
message loading), we need 2 mechanism to set 3 system for & specific language. Multi-lingual
installation, which is expecied to be & pan of the SETUP program, will configure a system for the user
specified country and language
SETUP program will use MESSAGES.SYS (file containing messages for all the languages thal a system
is being targetsd fory and SETNLS utility 10 configuse the sysiem for the target country and language.
We will ship 2 set of tools with MSDOS OAK for OEM to add support for languages that are not
supponted by us (Microscht should provide OEMs with a smal set of translated messages for some of the
papular Latin languages).
MSG2MB (message to message binary) tool converts message for a specific language inta & message binary format.
The message binary format is described in detail in the carlier section (this is the format that eveatually gets copied
10 the EXE header). GEMSs needs to run this loel for each language that is not suppornied by MS.
MBIEXE (Message bunary to Exscutable) tool takes the Message binary and adds them to the executable binaries.
Tius tools adds the messages in the EXE header for .EXE files and catenates messages (o the end of COM fles.
MBZEXE can either add a set of languzge messages to the executable files, replace an existing set of language
messages of append 1o existing set of language messages. Obvicusly, an .EXE and .COM files can have several
language messages built into it its header.
MB25YS {message binary to Messages.sys) tool takes a set of message binarics for differcat languages and
appends them in @ MESSAGES.SYS file. This file is used by all the utilities to load the messages for a language
that are not part of its exscutable (not stored in the utilities header).
OEM SETUP program will ask a user for the language and the coumry that 2 sysicm is being configured
for. Obviously the prompe will be in 2 default language chosen by cach OEM (most likely English). Cnce
Setup has the country and the language information, it needs to do two things:
. Venfy if the sslected language messages are already built into the utilities header, if not, then it will parse
MESSAGES.SYS for the Message binaries for the specified language and use MB2EXE tool to add these messages
10 the user executables. User can ask serup program to create exccutables that bave more than one specified
languages in alf the executables.
. Use SETNLS utility to configure the system for the specified country. Default (quck) SETUP
instatlation will choose the proper defaults (code page, country tuples, keyboards ete) for the specified
country. Advanced option in the SETUP program will let a user modify any of the default settings. User
can change counuy defanit serings at any time after the system has been configured (SETNLS s defined
1n detal 1n the eartier section). Upgrade SETUP program will parse CONFIG.SYS to search for
DISPLAY.SYS, COUNTRY =, PRINTER.SYS and REM these lines 1o the config.sys. SETUP program
will also parse AUTOEXEC.BAT for NLSFUNC, MODE CP PREPARE, MODE CP SELECT and CHCP
and REM these lines.
Upgrade SETUP program will use the settings for SETNLS based on the information it collected from
parsing CONFIG.SYS and AUTOEXEC.BAT files. A user will, cbviously, have a chance to change any
of these setungs. The programs NLSFUNC, DISPLAY.SYS, PRINTER SYS and CHCP programs.
should be made stubs that will prompt a nser 1o use SETNLS for changing the country séttings.
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1.4.15. _Other Issues
1.4.15.1. PCMCIA & Flash File System

Personal Computer Memary Controller international Association (PCMCIA) is a group that is wterested in
defining a bus arciutecture for memory cards on portable systems for the most part. Compamues like Intel and
Fujitsu, provide interface controliers that allow PCMCLA cards to be hosted on their controllers, which in turn plug
into other bus architectures, such as ISA. PCMCLA defines a 68 pin connector that has 28 Address lines god 16
data lines. PCMCIA cards, such as flash memory cards, can be hot plugged into the PCMCIA bus.

Currently there is 2 real mode flash file system and a real mode PCMCILA driver. The flash Gle system is an extant
based file system with garbage collection. The extant based file system allows allocation at a byte Ievel, The
current FAT based file system cannat be efficiently usad on flash memery, becanse of the curious limitations of
flash memory (which are not epumerated here).

The intent is to leave the flash file system as a real mode driver and to convert the PCMCIA driver into 2 Dragon
protected mode driver. The Dragon architecture provides the basis for supporting the PCMCIA driver, such as
asynchrenous event notification. Since the cards can be hot plugged into a system, the memory can magically
ippear in the system at any ume, The drivers nead to be capabie of handling the sudden appearance and
disappearance of memory {much like 2 removable Soppy medium). There is also enough inforrmation on the card
about the type of device that it is and the cards are usuaily software configurable. Hence this needs to be integrated
with Plug and Play.

Currently there is no work item specifically assigned to PCMCIA (to the best of our knowledge). The pwnership of
this issue (Chicage Vs Mobile Windows) and the resolution of the wotk itermn and schedule (if it is Chicago) neads
10 be taken care of. Bull Krueger is going to write a memo oo his proposal of what we should do. Russ Arun will
then take this propesal and will bring the ownership issue 10 a resolution.

1.4.15.2. Printing

The printing work in Cougar consists of the print subsystemn that will reside at Ring 0. The print subsystem, will
support the NT API from a Ring 3 application's point of view. The Windows GDI will be changed to use this
newer API. The print subsystem will be implemented as a VxD. The architecture of the print subsysiem is
described in a separate document, wnitten by Aaron Ogus.

Suppon for bi-dircetional printers needs 10 be solidified. This is an open item and Lin Shaw has the action of
winting a memo on it at an appropnaie time. The printing spec iself is owned by Eric Bidstrup.

1.4.15.3. Networking

The networking work is being done entirely outside of the core Chicago team  The work ts managed by John
Ludwig. There are 3 protocal suites of {nterest 1n netwarking:

. NETBEUL: a protected mode VxD for NETBEUT has been completely for the mast part.

. Navell PX/SPX: a real mode IPX/SPX stack will definitely exist. A protectsd mode IPX/SPX stack is
expected to be vailable too, though its timing might be at risk for the first Beta Reiease (3/93). It is expected 10 e
available for subsequent Beta releases and will be bundled into the product. The story of the Movell clients for the
various services (print, remote terminal etc.) needs 1o be understood. :

. TCP/IP. a protested mode TCP/IP stack will be compleely rewrinen from scratch. It will hopefully be
dane by Feb  However the schedule is not solid at this time. TCP/IP is not expected to be bundled in with
Chicaga. The claim is that the stack is aot easy to setup and can be sokt separately for those who.wish
interconnectivity at this level. It wall be good 10 understand thus decision, because bundling it in has its advantages

- MX 2120415 CMS 00013709
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from a good nerworking suppert story point of view, Further, NT is bundling TCP/IP in (T think), and it will be
mare £ansistent to do the same for Chicago.

The Nerworking group would like to have some of the problems in Chicago resolved. Please refer to the subseciion
“Wishes from the Network folks” for a list of these iems.

1.4.15.4, Multimedia

The Multimedia group would like to implement the Clockwork framewark on all Window systems, sarting with
Ciucage. The Clockwork framework defines various processes as OLE objects. Of specal wuterest are three
\:‘ *\‘"\ Objﬂ:ls:
. Source filier; which is a producer of multimedia data. It usually interacts with a caprure device,
through a device driver, and output nrultimedia data. The data could be audio, video or any other
F mulumedia daatype.
, » Transforms filter: is a consumer and preducer of multimedia datz. ,
v Render filter: is a copsumer of mullimedia data. It usually imeracts with a store or 2 playback

device, to store, display or play the multirnedia data.

!

A Lagical Clock manages the synchromuzation between the vanous data types. The Logical Clock can either be
bound 1o the system clock of to a clock on a peripheral device. Various issues with synchronization of data types.
such as clock skew, will be handled by the Multimedia group. However a fast query of the state of the clock is very
umponant, because it is an ofl repeated function.

There are various issuss wath regard to Multimedia that need 10 be handled by erther ihe Chicago tcam or the
Multimedia team:
. Curreatly Chicage has no plans to support any ather file system other than the FAT file system.
. If the persistent data storage format defined by OLE 2.6, ISTORE, is dependent on the underlying file
: system {such as OF%), it might not be passible to implement this on Chicage. The curremt assumption is
that ISTORE is just a file format and is not dependent on the underlying file systemr. [WE NEED CHECK
QN THIS}
. Multimedia cannot do better than the “interrupt latency® of the system and the "resolfution of the
clock” that it uses. 1n Chicago, the real mode part of the system will be capable of turning off interrupts
for lang periods of ume. Though attempts will be made to ameliorate this where possibic (with facititics
such as NMI waichdog timers), there could be periods where the sysizm is basically frozen from the
multimedia point of view. The Clackwork multimedia framework should be capable of dealing with these

pathelogical cases (where an inordinate amount of ume can elapse).
The 1ssue of MS sound board support and any other Windows Sound refated issues needs to be

*

closed.
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1.5, Appendix

The Appendix provides averviews of the architecturs of some system componeats. It 1s meant to provide more
information about these systers components that are referved to in this document.  However this gverview is by no
means a replacement for the docurnent that spesifies these system compenents. The actual specification would be
the place the 1nteresied reader shauld go to get all the information about the systern component of interest

1.5.1. Dragon Architecture - Brief Qverview

1.5.2 FastDisk Architecture - Brief Overview

_HIGHLY. . . 2120017
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2. Confiquration Manager

2.1. Introduction

This document discusses the details of how the current Chucago setup design makes use of 2 pisce of code we have
named the Configuration Manager. The Configurauan Manager heips Chicago Setup wnstall {and uninszall)
system components ance the base sysiem is up and runrung. However, this ability is useful in the geseral case, as
this discussion wall point out.

Thers are probably a number of functions or featwres sgmettung Like the Configuration Ma.lﬁge: should have to

help maks Chicago 2 mare plug and play sysiem. We bope thus discussion serves to oot only clarify the Serup spec,
but to also sumulate thinking about how “plug and play" <onfiguration should be implemented in general,

2.2. Whatis a Configuration Manager

The Serup group views the Configuration Manager as a system resgurce which abstracts much of the work involved
in serting up up or reconfigunng a Chicago system. This system resource would be used by the initial Chicago
Setup, after which it would be avaiiable for any application leve! or plug and play level Setup or maintenance
utlity.

The Configuration Manager is the system resource which insures that an application or device can be instalied and
configured so that 1t does not conflict with other applications or devices already 1n the system.

The Configuration Manager wouid also be respensible for maintaining the least common denominator
requirements of each application or device, a very imporiant requirement if there is a nesd to un-install an
application or device regardless of the order in winch it was originaily installed.

The Configuraticn Manager is NOT a generic satup or nuunteaance program in itself. It is a resource which allows
many different types of serup of maintenance programs (o b implemented without ¢ach one having to individually
handle the multtude of detals involved in installing or un-installing an application or piece of hardware on a

Clucago system,

The Configuration Manager is NOT by design 2 means to replace the current system of configuration files such as
.IN1 and CONFIG §YS and AUTOEXEC.BAT files, but it would have the means to abstract the management of
these files,

2.3. Purpose of the Configuration Manager in Chicago

. —
The primary feature of Chicago is Plug and Play, We fecl an important part of Plug and Play is being able o casily <
install and uwninsall components in the Chicage system, Easy in a Ul sense, but also easy in a programatic sensa. ;
To accomplish this, there needs to be a single method or paradigm for installing 2 composent and for uninstalling Eardld
a component. This is the only way to maintain control and ensure installing and uninstalling really is simple. 3-% L

N - Q
The Configuration Manager plays a key role in this. The Configuration Manager is a piess of code, a black box, Q E
which works with install and vmnstall programs to setup or remove components in the system. Install and TZ
ununstal programs contain afl the logic and simply tell the Configuration Manager what to do, This is partly done @
through the already defined Win32 Regisury APL 3
It the case of instailing a Chicags system, the Setup program first'installs the base Chicago components, mostly
kernel components. The uniestal]l functionality for these base Chicago components is in the Setup program, itself
However, coce the base Chicago system is installed, the Setup program stans the Configuration Manager and uses
the siandard install procedure defined far Chicago with the Configuration Manager to install all other componeats.
To uninstall ail these same compaonents, the setup program would use the Configuration Manager and the standard
uninstall procedure, just as any other setup program would
! PP MX 2120418
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2.4. Basic Required Functionality of a Confirguration Manager

» Prowvide a robust and consistznt method of installing new or updating old files.

» Provide a robust and consistent method of querying and updating the configuration informaticn found
on a Chicago system without having to worry about the minimum requirements of other applications
or devices atready installed in the system.

e Should be able to provide most of the functionality needed to un-install any application or system
component,

o Provide seatniess integration for the future Plug & Play specification_

+ Provide a single Serup solution for applications and utilities which must work across all Windows
platforms starting with Windows 3.0. This will allow the applications group and ISV to write a
single Setup which works across all of their target platforms.

= Ensure least common denominator requirements between all applicaticns, drivers and hardware
wathun the system.

s The ability to deal with the requirernents of both real and protect mode Chicago environments.

» Be casily extendible to meet future Setup requirements.
» The Configuration Manager would need 10 handle cases where the user or old Semp programs alter
systemn files themselves. :

To satisfy the listad goals will require that a Configuration Manager be able to abstract most of the detmls of
installing, configuring, updating or uninstalling any DOS or Windows application, DOS or Windows device
driver/VxDJ, or 3 new hardware peripheral. The Configeration Manager should be able ta handle similar operations
in a generic manner to ailow it 10 work across the needed spectrums, such as when doing file manipulanons
(copying, deleting, etc.), but there may be some specific needs for each group of operations which needs to be
handled implicitly.

2.5. General Install Procedure

The satup group envisions using the Configurauon Manager as a system service which a Setup program can make
request to for querying the current system configuration and then based on this information make requests to copy
or remove certain files in the system or to change the sysiem configuration information. Upon completion of all of
it's requests, the Setup program would signai it's completion of all transacticns. The Condiguration Manager would
validate each request and perform the requested operations, while at the same time archiving any information or
files needed for a later uninstall request. The Configuration Manager could either do the requests in real time or
que the operations and perform them aif at all at ance, to allow more robust ermor checking and optumization the

requested operations.

The following is a very general script for how the setup program for a given printer driver would work with the
Configuration Manager to install a new printer driver in the system.  Imagine this bappenning as a result of a user
inserting a floppy disk with a new printer driver in the system, having the printer driver appeat on the Caire
deskiop as an icon, and then baving the user drag the icon to the Control Pannsd or some sistulas won/agent,
indicating they would like to install this printer driver.
t

As will be discussed in the requiremants section, this scheme demands several things. First, each component
(object?) which can be installed or uninstalled needs a corresponding serup/instail and uninstall program. In
addition, instail procedures invoiving the Configuradon Manager are transaction oriented 50 that the Configuration
Manager can store the transaction log for uninstall purposes. Naturally, care should be taken ta anticioate the
ununstal] requirsments and choose the ity of the transactia ingly.

“ granuiarity ns acrordingly  CMS 00013713

Microsaft Confidential H‘GHLY Page 52 coﬂé Iznéﬁ_ﬁrﬁ?‘ Printed 09/30/92 05 5
CONFIDENTIAL

RBC 04114




In the example below, there is only one transaction, for clanty.
1. SETUP - Notifies CM wants to begin install procedure

2. €M - Returns & tnaasaction oumber which Setup can reference for uninstall purposss at & latar date. (Just
how Setup stores this number is an open issue.)

3. SETUP - Query CM for existing printer info (drivers, ports, etc.)

4. CM - Returns query information (including current use info).

$. SETUP - processes information kad deiermines if can proceed.

6. SETUP - UL for all selections, ie., what port, what printer model, printer sctup, oie

7. SETUP - Request CM to remove speeific files from systam if thess will conflict with new files to be
installed.

8. €M - Ques the requests or deletes requestad files or decrements their use count. (archives files for uninstall,
updates transaction log) '

9, SETUP - Requests CM to copy list of files to specified direclory.

10. CM - Ques the request or copies requested files (archives any files being overwritten, updates transaction
log).

11. SETUP - Requests CM io delete con figuration information relating to files removed in step 8,

12. CM - Qrues the request or updates specified configuration info (archives Jog of changes, updates transaction
log).

13. SETUP - Requasts CM 1o create now configurstion cotries based on new files and selections made by user in
step 6.

14, CM - Ques the requests or creates new information entries relating to files copied in step 8. (zrchives log of
changes, updatss transaction log)

15. SETUP - Notifies CM ransaction is completed.
16. CM - Peforms any requests in the que, closes the transaction log and return OKL
2.6. Uninstall Procedure

Far the uninstal] procedure, imagine the user has selected an icon represeating 2 printer driver and dragged this to
the trash can.

1. UNINSTALL - Notifies CM would liks to begin sn wainstal! procedure

+

2. CM-CK f

3, UNINSTALL - Ul logic to determine what compozents, if icon mprcamls-mre than ome, to tmi?stv.ll. -

4. UNINSTALL - Q;.IETY CM for current information about companeats to uninstall. CMS 00013774
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5. CM - Retums query information.

6. UNINSTALL - Follows logic for how Lo uninsiall each of the target components. In thix case, only one
compenent. Passes transaction number for the installation of this component slong with request o uninstal]
the transaction to the CM.

7. CM - Restores files and configuration informaticn to arigioal sute by following the transaction log.
8. UNINSTALL - Ad hoc additionaf stsps as neczsary. None in this case.

This is a very simpie exampie. To make this procedure more robust, an uninstall ransaction log and uninstalt
archive logs could be kept unul the operation is comapletad.  This way, if the power fails in the middie of a complex
uninsiall program, there is a sandard and safe way lo exther continue o7 back out.

2.7. Configuration information management requirements

2.7.1._Create and manage global information.

»  Hardware resource allocations such as machine type, hardware installed list, 1D port ailocations, [RQ
allocations, ROM space allocations, SCSI information (units numbers in use #ic.),

¢ Real mode driver information such as load arder requirements, revisions numbers, load options, associations
1o hardware, assoctations between real and protect mode drivers,

«  Protect mode driver information (same as real mode information),

»  (lobal information about applications such as autolcad list, shared fle et

+ Boot information in CONFIG.SYS and AUTOEXEC.BAT for real mode and similar information for protect

mode.
+  System level files lists and uninstall fogs.

2.7.2. Create and manape application / device driver / hardware specific information.

« Informaton about type of application or driver, OEM informauon and revision.

o Application specific requirements such as hardware allocations {for drivers), environment setungs, files or
buffers = requirements, required device drivers, autolead requirements.

s File information such as file lists and the directones used.

» Apphcation interaction information such as OLE and DDE, dependencies on other applications, information

on compatibility with other app..
»  User specafic options such as execution parameders, associations, group information, PIF information for DOS

applicauons.
*  Application leve] uninstall logs.

2.7.3. Create and mansge system specific information.

«  System INI fles, AUTOEXEC.BAT and CONFIG.5YS, program muanager group files, configuration ﬁ‘ls
required by Cairo. - '

Allow applications 10 create and access private information they may require for thers individual nesds,

2.7.4, Confipuration manager file manigulatiu'n requirements.

Archive files being replaced or slated for deletion.

+ Copy new or reptacement files from file list -
¢ Update shared file counts and verify correct shared file versions. ' -, WX 2120421
+  Delete specified files (for wrunstall or cleanup afier an upgrade). CONFIDENTIAL
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2.7

* & ¥ =

S. Configuration manager uninsiall requirements.

Delete any files added during Setup.

Update shared file counts and determing carrect state for shared files.

Restors any files deleted during Setup.

Restore ali system levet and application level configuration information.

Ensure least common depominator requirements berwveen all applications, drivers and hardware within the

system,
Delete any misc, jemparary files created and used by the component being installed.

2.8. Registry Contents

The
bein
appl

Configuration Manager will present the appearance of managing & fegistry of information, but the information
g managed does not have to canform 1o any particular conventions. For sxample when installing an
ication on a Win 3.x system the registry will really be .IN! files and the CONFIG.5YS and AUTOEXEC.BAT

files, but whes installing the same application on an NT system the registry may be a single registration data file,
2.9. Other Configuration Manager issues

System locking wouid be nesded to avoid problems with other processes which may change system or
application files which are in the process of being updated by the Configuration Manager.

How untelligence the Configuration Manager shouid be is still an apen 1ssue. The general consensus is that it
should make writing a Sctup program so easy that everyone will want to use if, but it should not try to do so
much that it becomes an unmanageable jumble of special cased code.

What are the specific requirements placed on the Configuration by Manager Plug & Play?

Whar are the specific requirements placed on the Confirguration Manager by Cairo?

HIGHLY
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3. Setup Programs for the Chicago Product

3.1. Introductiomr

Thus specification covers the general architecture, design, and features of the Chicago setup effort The upgrade
serup program, OEM packaged product program, and OEM post install program are included in this spec. OEM
pre-instail tools are a0t inciuded and will be addressed in a later document.

Don't expest the featurs set of setup to be short and simple because the setup program, jtself, is not. Nor can it be.

From the perspectuve of upgrading or sefting up a system on 2 naked machine, Chicago is very different from Win

3.1 or MS-DOS 5.0 in that tn covers both the DOS issucs and the Windows issues. Issues whuch firther

comphlicate the Chicago setup design include:

»  The code base Chicaga is bigger than the combination of MS-DOS 5 and Win 3.1, and growing

s The MS-DOS 5 setup program and the Win 3.1 sctup programs total over 550k, and setup centzinly grown for
MS-DOS 6 and Spana products.

+  The current Getting Started books for MS-DOS § and Win 3.1 are a total of 260 pages, not including the (52
upgrade information added for Janus.

«  Compatihility and upgrade issues have only gotten worse with all the new shell add-on products, hardware,
and petwork products which have shipped since MS-DOS § and Win 3.1

«  The major focus of the Chicago product is plug and piay, which means, in part, making system setup and
configuration even casier, simpler, and safer

The general goals and features for setup are covered first in this document. This section is important because it
defines what sctup is and what it is not, what setup will do and whae it will not do. The next sections on
architecturs and design provide a framework for how the sstup program pieces are constructed, where they fit into
the program flow, and where varigus features witl be implemented within each of the programs. The last sections
cover open issues, outside dependances, and next steps.

There are sevesal related documents which are important to review before or while reading this specification. The

*Chicago Serup Profect” document covers the various setup programs which we need to produce, the target
audiencss, and the high-level scenarios for eack program. The “Plug and Play in the Chicago Product® cavers
what plug and play means and how the satup programs fit into this framework.
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3.2. Goals for Chicago Setup

The general geals for the Chicago setup can be broken into two major categories: goals which relaie to product
fearures with end user benefils and goals which relate to how to produce the vanous setup programs 10 an efficient
way. Both are imporiant, many aspecis are interrelated, and considerable program management and development
time wll be speat on each category.

32.1. Feature Goals
The two second summary;

« Upgrade DOS 3.1 or higher systems, may have Windows 3.X also work on naked machines

«  Always be able to return to the original system, complete uninstall capability

s Handle all the special cases which the MS-DOS and Windows setup programs covered, pius all the new
cases uncovered duning beta testing

s+ Work well over a network

+  Prowide batch instail cxpabiliny

+  Make setup fun and entertaining

A summary list of features appears in the tables below. In thos first draft, most of the goals and features relate to
end user benefit, but some relate to design and archulecturs. Depending on what people find most usefisl, these will
be separated in later drafis. Also, some of the features are a litte fuzzy. For example, "Make setup Oexable enough
to accomunodate the nesds of corp MIS people setting up typical workstations in 1994.% In the Appendix, these
mare fuzzy features have issues listed under them indicating that more information or 2 mere crisp problem
definition is needed. The thinking here was that it was better to kave placcholders for areas we believe we will

nesd to address rather than just omit them,

The tables are grouped into sections. Sections which apply to ail three products appear first. Sections which are
very specific, ic sefup on an NT only system, appear lasL A table of each fearure with its relative prioney and
whether it 1s for only the upgrade (U), only the OEM packaged product (PP), only the OEM post install setup
program (Pl), etc. appears at the beginning of each section. The prnionty scale is: I--important, will do; 2—will do

opporturusucally; 3—probably will not do.

List of Fearure Sections;

1. General 10. DOS + Windows 3.X Upgrade

2. User Int=rface 11. Chicago Upgrade

3. International 12, Upgrading a PC on a Network

4. DOS only Upgrade 13. Upgrade Over a Network

5. Hardware Detsction and Device Drivers 14, Upgrade Using a Portable

6. DR DOS ondy Upgrade 15. Batch Mode

7. Naked Machine Case for Upgrade 16. Chicago + 1 Setup

8 (0S/72 Only Case for Upgrade 17. Explicit Non-Goals for Chicago Setup
9. NT Only Case for Upgrade

€

3.2.1.1. General: Feature/Goal

Product | Priority

Festure Description |
1 1. Minumuze floppy disk space by using various compression schemes U. PP !
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1.2 Make the setup program small U PP Pl 2
1.3, Make serup fast U, PE, P1 2
L4 Make the serup program modular U, PP, PI i
16 __ Have setup run in DOS 3.2 and higher and in Chicage U, Pl !
1.7 Wam user if there is a problem U, FP, Pl !
1.8 Make setup fail-safe so that if power fails at any pouwnt, user can always recover U, FP.PI I
10 a workabie sysiem
I.9. Have aninstall of higher level components (ie, beyond Cougar/Chicago bass) U. PP, P 1
follow a general uninsiall paradigm for Chicago using Cenfigurauon
ManagerRegistry APL
1.10. Uninstalt completely, back to previous state except in a few OS2 upgrads cases u !
L.1L. Option to store uninsiall information on an INT13 Jocal drive rather than 2 u |
floppy
1.12. Keen log of setup progress so can easily recover. diagnostics for PSS. U, PP, PI 1
1.13. Scan read/write disks for viruses U. PP, P I
1.14. Look at destination disk and do a memory scan for viruses before installing U, PP, PI !
Chicago
1.15. Provide option 10 create bootable *ernergency” floppy (in addition 10 urunstall | Us PP PI l
floppy).
1.16. Have bootable disk with diagnostic tools included. U, PP, PI !
1.17. Improve editing of autoexec and config.sys files U, PP, Fi i
1.18. Allow user preferences 1o be 'sticky' when appropnate. U, PP, PI 1
1.19. Capability to install Debug version or Retail version (for Bstas, SDKSs, Internai | U PP PI !
use), .
120. If the user selecis 1o upgrade over an existing in<tallation, should delets all files u 1
associated with only the ald installation (either DOS or Win) except 3rd party
files like enhanced printer drivers
1.21. File copy control - contrel file attributes, file association (several fles for one U, PP, Pi 1
component), move file, delete file, delee associated files, what 10 do if file
already exists, what 10 do if version conflict, different language, uninstall
congoel, etc.
1.2, Clean up unneeded files on user's system after setyp is completed U, Pl 1
1.23. Take advantage of multi-threading and muli-VM covironment of Cougar to U, PP, PI 1
make program execution more efficient. .
1.24 Option 10 checksum files on hard disk to verify file integriry when copying or U, PP, Pl 2
moving.
1.15. Allow custom specification of bulk changes to Configuration files U. PP, PI 2
(AUTOEXEC.BAT, CONFIG.SYS, *.IND), unrelated to Setup files, 10 aid
coraorate admies in configuring machines .
1.26. Auntomate creating 3 backup set of setup disks. U. PP, Fl 2
1.27 Have setip work off a CD ROM U, PP, PI 2
1.28. Provide AP! ic apps setup programs 5o they ¢an take advantage of setup core U PP_' #l
engine functionality for file copy. ete. )
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129 Utlty for Configuration edinng (AUTOEXEC.BAT, CONFIG.SYS, *.IN): U. PP, P 2
provide cantexd sensitive help on every entry.
130 Capability 10 browse/print README files from Setup or have context sensitive | U. PP FI 1
help for gxception conditions
131. Integrate Memory Opumization/UMB configuration with Setup U, PP, P1 2
1.32  Support most papular software licensing schemes U, PP, Fl 1
3.2.1.2.  User Interface: Feature/Goal
Feature Product | Priority |
2.1, Minimuze keystrokes and mouse gestures by adopting 2 common and simple UL { U, PP, P1 1
throughout setup
2.2, Make UT of setup congistent throughout sctup, that is, if there are two modes, U, PP, PI 1
CUT and GUI, make them consistent so the user docsn't get confused
2.3.  Use Wazards for hard tasks (such as finding 3 network log in seript) U, PP, P 1
2.4. Make Serup fun and eatertaining {whether wath full UT or in 1ateractive batch U, PP, Pl 1
made}
2.5. Make the setup program so the “snginc” part of the program is independent U, PR PI 1
from the UL,
15. Provide suppont for handicapped users in serup by allowing specch devices tobe U PR Pl 1
able to vocalize satup text
2.7 Enhance \T for flopoy disk change requests U, P2, Pl 1
28 Opton for people who set up for others but are not saphisticated enough 1o use a U, PP, Pl 2
batch file: allow user to answer all questions, specify all choices up front and
then have setup run unul completion unartended unless a fatal error occurs.
3.2.1.3. International: Feature/Goal
Feature Product } Priority
11, Detect code page, country code, and janguage settings at begoniung of an u 1
upgrade and ran setup using these settings.
32, Design all [NI, INF, 55H and registry files so can be easily localized U, PP. PI 1
3.3. Provide Sub-Language specification in setup and configuration. This should U, PR, PI 1
allow satup to ID couniies in 3 unigue way. NT uses the same method.
34 Design all seup companents 5o they can be localized without recompiling the: U, PP, Pl 1
scurce code. Use the 'no-compile’ multilingual design for Setup, as defined by
the faguar spec.
15 Intsgrate the Base and Shell NLS specification and UL 11, PP, P1 1
3.2.1.4. DOS only Upgrade: Feature/Goal
Feature Product | Priority
4)1. Wark on DOS 3 2 and higher u 1
2. Provide a way to disable umastall for these peaple who don't need this fearure, U 1
mostlv corp. accounts or reseilers. !
4 3. Deteet DOS version and rename utilities 1o avod name conflics u I
44, Detsct odd hard disks and disk drivers and provide simpiified procedure for u - 1
installing in thess eases: Everex, Quantum. Plus Hard Card and SyCuest
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4.5, Detect drivers which offer >1024 cylinder suppaort and convert these 1o the U 1
support scheme 1n Japuar: Speedstor Bootall, Speedstor, Disk Manager, Praim,
and Vfeamre Delgxe

4.6, Detect situations 1n which drive letters changed in MS-DOS 5 and & setup and u 1
set up Chicago with same drive lettars

4 7. Detect incompaubie BIOS and warn user U, FP, FI 1

4 8. Detect incompauble Hardware and warn user ¢, PP FI 1

4.9, Detect bad TSR's and warn user U 1

4 10. Detect and fix up logical sectoring. U 1

4.11. Detect and fix up non-standard partition tables, numbers, such 15 the ones U 1
OEM's introduced when they modified older vermons of MS-DOS

4.12. Option w detect incompatible utilities and applications and wam user U 1

4.13. Detect and replace memory managers as nesded u 1

4,14. Keep current memory manager setings. [E, if 512k is specified for EMS and 2 u 1
certain memory range is excluded, keep these settings.

4,15, Update or replace disk cache. Detect presence of disk cache other than u 1
smandev.*, Ask the user if they want to replace with smartdrv.exe. Keep
current scttings, ie if they usa 256k of memory for caching. keep this parameter.

4.16. Improve A20 hne contral with Himem. Get data from PSS, U, PP, Pl 1

4.17. Cption to add compression to FAT file sysiem {default). Detect existing u 1
compressed volumes and convent them to the Chicago flavor of Magic Drive.

4.18. Option to configure printers. U, PP, Pl !

4.19. Omtion ta run tutorial or autodemo(s) on Chicago U, PP, FI !

4.20. Add mouse suppont in part of serup before the GUI shell is launched U, PP, FI )

4.21. Allaw user to specify different paths for core vs nom-core components of U, PR, FI 1
Chicago 1o lower space requirements on physical hard disk used to boot

422 Selective install of optional components, similar to how Win 3.1 setup handles U, PP, PI 1
now in express and custom modes

4.23. Flex Boot feature for beta testers and general use. This would autnmaticaily be u 1

used if the user had enough disk space. This would setup up system so user
could boot betwesn their old system and their new Chicage system.

4.24. Option to scan hard disk for apps and automatically setup for Caire Shell. u 1
Depending on the Chicage inrplementation of Cairo, there is 2 lot we can do
hers. Can generate Klacses, object atiributes or properties, scan objects with
special filters to build index files, etc.

4.25, Way ta search disk for wilities and applications and set them up using Config U i
manager and Registry APL This is not the same as for the Cairo shell. Here,
wformation such as memory requirements, application uninsall information,
and system confi guration information would be included.

4.26. Need to handle working wilh ad hoc programs [aunched in autcexe<.bat which u 1
do net return control to setup program or Chicage during a reboot.
4.27. Provide 3 better way for those who must backup and re-partition to install U 1
428  Allow user to run a backup program before mnning setup J 2
4.29. Do a befter job of detecting and correctly naming DOS applications U 2
4.30. Handle configuring MultiConfig MS-DOS 6 machine. Provide a mechanism to u 2
support booung using different configuration parameters/options in Chicago.
3.2,1.5. - Hardware Detection and Device Drivers : Feature/Goal
. Feature [ Product | Priority |
MX 2120427
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5.1 Detect SCSI devices . Pp 1
5.2  Detect EISA devices U, PP 1
5.3, Detect MCA deviess U. PP 1
54  Detect [SA devices U.PP 1
5.5,  Detect video controllers U, PP ]
5.6.  Detect IDE conuollers U, PP 1
5.7.  Detect CPU/NDP U, PP 1
38 Detect BIOS U, PP 1
5.9. Detact the amount of RAM U, FF 1
5,10 Detect I/O ports (COM, LFT, Game, etc} U, FP 1
$.1). Detect other motherboard devices U, PP i
5.12. Detect sound cards U. PP 1
513 Detect net cands U, FP 1
5.14. Detect 3270 and 5250 emulation cards U, PP 1
5,15 Detect and configure PCMCIA devices U, PP 1
5 16. Detert device dnvers lcaded into memory U, PP 1
5.17. Detect device drivers (real mode, old YxD's) which will not work with Chicago U, FP 1

and warn user
3.18. Provide a way 1o replace old device dnvers (real mode, VxD's) with newer U, FP 1

Dragon Drivers in a fayl safe way
5.19. Allow user to very casily upgrade a third party device driver U, PP 1
5 20, Ability to disablefover-ride hardware detection during Setup and post-install. U, PP I
5.21 Use safe software methods to detsct hardware as much as possible and use the U, pP 1

result 1o £ill in an exclusion map for 'O and memory. Detect the rest of the

categories using nskisr software or hardware methods oaly if they are essential

to boot.
5.22. Log detection progress 5o that in case of system hang and reboot, setup can U, rp 1

intelligently conunue at the stopping point and skip the dangerous detection that

hung the system.
§ 23, Recogmse whether a bi-di device is present on the serial or paralle! ports U, PP 1
5.24. Hardware suppodt in transition to p-mode operation U, PP 1
5.25 Optmize dnver parameters U. PP |

3.2.1.6. DR DOS only Upgrade: Feature/Goal
Festure Product Priority

6.1.  Work on DR DOS 5 and higher U 1
6.2.  Deteot hard disk password protection and ask user o remove u 1
6.3,  Automatically remove delwaich utility and daiete all undelsted Sles on hard disk U 1
6.4.  Delete ait DR DOS specific utilities and fles U 1
6.5. Detect DR DOS version of SuperStore and offer user option to convernt volume to u 1

Chicape compressed volume
6.6.  Convert DR DOS/Netware Lite product to Chicage. U 1
&7  Handle DR DOS dual boot feanure U 7

3.2.1.7. Naked Machine Case for Upgrade: Feature/Goal
- Feature Product Priority
7.1, Setup of a naked machine. PP 1
72 Detect no parunions and give user ability 10 configure hard disk FP 1
7.3. Detect partiyons have not been formanted and grve user ghility to format them U.PP 1
- X
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7.4 Give user option to add disk compression U, PP PIL ! 1
7.3. Have uninstall awtomaucally disabied in this case - PP 1
7.6 Allow complete NLS specification (Country, Kevboard, Language. etc ) PP, PI 1
3.2.1.5. 0572 Only Case for Upgrade: Feature/Goal
Feature Product | Prierity
8.1 Nboregiriction oo 9572 version U. PP 1
8.2. Offer to reformat FAT partitions to remeve Q52 1J, PP 1
8.3, Offerto repariition HD u non-FAT partitions detected U, PP 1
8.4, Setup will not automatically preserve dual boot capabulity in systems with the U, FP 1
old version of dual boot, will preserve dual boot with new version
8 5. Preserve OS2 system sattings U, PP 2
86. Boot manager conversion. We shouid investigate feasibility of converting Boot u,rp P
mansger to NT Flex Boot model.
8.7. Retain OS2 application settings. U, FP 2
3.2.1.9. NT Only Case for Upgrade: Festure/Goal
Festure Product | Priority
9 1. Detect NT and wark correctly with Flex Boot feature U )]
9.2. Przserve system settings (NLS information, network semings, shell U ]
configuration, ete.)
9.3. Replace NT drivers with Chicago versions, or add Chicago versions of NT U 1
drivers in Flexboot case.
9.4. Retain NT application settings 9] I
9 5. Tulize NT OFS (Cauro sheil) information to generare OFS information for 8] i
Chicage-Cairo shell.
9.6. Be able tg read Ird pany setup.ind files ia NT file format U 2
3 7, Offer to repartition HD if non-FAT parttions datected. U 1
3.2.1,18. DOS + Windows 3.X Upgrade: Feature/Goal
Fearure Product Priority
10 1. Option to uninstall Chicago back to oripnal DOS + Win u 1
102 Uninstail works on DOS 3.2 or higher and Win 3.0 or higher LJ 1
10.3, Update printes drvers U 1
10.4. Update display drivers u 1
10.5. Scan Win and Win/System directories and deal with any files which will cause u !
problems later {ie. s#tup.exe in system directory for Win 3.1 setup)
10 6. Preserve starnp and other groups as makes sense with Cairo sheil U i
10.7. Scan hard disk for Windows apps, DOS apps and generate Cairo shell snoff U 1
{obiect klasses, object properties, index files, etc.)
10.8. Scan hard disk for Windows apps, DOS apps and generate Config U 1
Manager/Regisury informaticn
10.9. Support and/or convert Win 3.1 OLE Registry 1o néw Config. Registry model. 0] 1
10.10. Allow muitiple versions of Windows to reside on the systern. U 1
10.11. Way to use all warkstauon/configfuser specific information from existing u i
DOS/Win installation to setup Chicage without destroying ald config. Evex if i
config exists on a separate machine. '
- .
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10.12. Provide an opuen 1o alsa copy most popudar unused drivers/components to the
hard disk so that control panel utilities can reconfigure the system Jater without
asking for floppies or net connection

3.2.1.11%. Chicago Upgrade: Feature/Goal

Feature

Prigrity

11.1._Ability to run under Chieago without going into super exclusive mode

11.2. Be smarter about copying files which have not changed 1o speed up setup.

11.3. Address file version checking issues

11.4. Ability o run setup over 2 modem if the async Winball stack 15 available from
maobile group

11.5. Ability fo uninsial! components which were previously instailed

Gl << C:C.'z

3.2.1.12. Upgrading a PC on a Network: Feature/Goal

Feature

~
a

Priority

12.]. Detect network card and configuration

12.2. Detect network software and configuration

12.3. Maintain network logn scripts and the like

12.4 Mantain nerwork volume redirections

12.5. Maintain nerwork printer connections

12.6. Maintain network connections for clisnt/server applicauons

12.7. Must be able to restore the onginal network software confi guration as part of
uninstall.

12.8, Allow saving uninswall information 10 a net share as an option

—

12.9. Upgrade network sofrware duning Setup.

12.10. Must be able to upgrade the network even when instailing off diskettes and the
network has not besn started.

12.11. Separate components into shared (oa the network) and non-shared (Jocal 10 the
PC) components. (Equivalent of Win 3.1 SETUP /A & /ND.

c| <lclc C."C!C:CC.C.CS-

3.2.1.13. Upgrade Over & Network: Feature/Goal

Feature

roduct

13.1. Provide equivaient net log in and all onginal connections after ssp has
completad

13.2. Be able 1o begin setup with just a few floppies and thea finish seup over a
supporied network

13.4._ Remote setup and configuration of a workstaten from a server.

13 5. Have serup work with popular software management schemes {Hermes)

clalal o <l

13.3. Be able to begin setup with just a few foppies and thea finish setup over 2
modem

[N

3.2.1.14. Upgrade Using a Fortable: Feature/Goal

Feature

Product -

Priority

14.1 Abilitv I upgrade from an InterLink drive/connection

u

14.2. Ability to upgrade from a LapLink. Brooklvn Bridge, etc. dnve/connection

U
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143, Ability to use 3 portable to backup, repartition, reformat bocal bard disk and
then install Chicage and restore files

3.11.15. Batch -Mode : Feature/Goal

Feature

Product | Priority

15.1. Two staged setup to create batch file.

15.2.  Ability to ezsily edit baich cantrol Gie

153, Features to facilitate debugging

154, Flexibility in batch control to allow casy integration with corporate upgrade

procedures and policies

15.5. Default batch mode which will "pop out" of batch mode

encountered. All choices are default choices. Perhaps this is just express senup.

No questions after user name and company registration.

if an error is

cl clglala

15.6. Silent install - allow batch to specafy arror logging file with no interaction other

than halling for fatal error

15.7. Ability to upgrade withowt any UT, separate task 1o a background VM, changes

occur when user rehoots

15.8. Ability to remotely upgrade 2 DOQS workstation (Hermes?)

[=] [=] B ] B !
~

15.9. Ablity to remotelv upgrade 8 Win 3.X workstation (Hermes?

3.2.1.18. Chicago + I Setup: Feature/Goal

Feature Product | Priority
16.1. Make Chicaga components, setup. config such that very easy to setup next OS u 1
afler Clucago with ability to uningiall, retain net connections, etc.
‘
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3.2.1.17. Explicit Non-Features/Goals for Chiczgo

17 1. Wewill not enhance the character mode FDisk utility (need to review this as Davicol his receatly
questioned this)

17.2. We will not be able 10 install two different shells at the same time

17.3. Qpuon to nun disk defragger dering post install phase
« [f the user does this, we can pot uninstall. Thus, should probably offer as a control panel

feature rather than a setup feature,
17.4.  Support of dual boot option for DR DOS systems

17.5. Runina Win 3.0/3.1 DOS box.
We will investigate if we can automatically shut down Windows and run under DOS after

getting user's permission.
176.  Prowide way to combined FAT partition types 1 andfar 4 into a type 6 automarically
« Marketing calls this the 32 and 8 problem, referring to the situation in which DOS 3.3 is
being used on a 40 MB hard disk.

3.2.2, Project Goals
The setup programs were criucal path in the MS-DOS 5 and the Win 3.1 projects for a number of rcasons. We
want to avoid becoming ontical pal.h because the setup program is inflexible, difficult to maintain, or just generally
buggy. To achieve this, we require 2 setup architecture which aflows us to do the following:

«  Make changes throughout the praject as easy and painless as possible

«  Separate Ul code so shell changes have minimal impact.

«  Allow new functionality to be easily added

» Isolate the impact of fixing a bug

+  Make 3 easier to find and isclate bugs
< Have other groups supply install modules for thewr peces

«  Ease of instal] is designed in from the beginning

«  Setup team doesn' have ta be experts an every picce of Chicago (this was a problem in Win 3.1)
«  Re-use code whenever possible

+  Re-use existing code from Janus and WFW setup

.« Use adll design developed for Jaguar so that dil's can be used in both real mode and in protect mode

= Re-use code for OEM pre and post install toals/setup programs

In addition, we will ensure the detailed design specs are always clear and complete!, maintain strict code check-in
rules for developers, and work closely with testing and the beta group to cosure the sefup code is being efficiently

and completely tested.

HIGHE
UNFIDENYTIAL
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3.3. Software Architecture

This section covers the propased architecture for the Chicago setup programs. This general architecnure will
provide a framework for thinking about how and where product features should be implemented in each of the
programs. The next major section uses this framework to describe the basic program flow in the upgrade, OEM
packaged product, and OEM post install cases. Note that the geaeral architecture proposed here allows much of
the same cods to be used in all three of these cases, 5o in many future refsreaces to "setup”, no distinction is
necessary.

3.3.1. The Janus Approach
A lot of effort has been invested in the M3-DOS, Windows, and Janus setup programs. The architecturs and
design approach propesed for the Chicago setup programs bormows heavily from these earlier projects. We have
the explicit goal of re-using as much of the existing code as possible, and we anticipate reusing over 60% of the
Janus setup code.

However, we just c2n't take the Jamus approach of gluing existing setup programs together and satisfy our project
goals, First, the MS-DOS and Windows exc programs are very monclithic. The UT functicmality and many basic
routines are embedded in the main programs. There are many complex interdependencies between many of these
routines. Mamy of these routines are not robust and have been tweaked during the beta cycles to work only in
specific cases. Second, the Windows setup program was not designed with the uninstall feature. It is not possible
to efficiently add this feature in 4 robust way using the carrent architecture of the program. Finally, there are 2
number of cases in which basic functionality is duplicated berween the various modules. However, the code is not
the same, so the exact functionality differs. This makes it that much harder to provide consistent services to
moduies we will want 1o use from ather groups, or add ourselves, as the project poes on.

A diagram of the general architecture of the Janus setup programs is shown below?:
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Saetup.inf,

Setup.ini file setup.ash, Setup.ini file |
f cemsutup.inf |
¥
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with U1, hw ibeary with U1, Ul, and ather with Ul, hw
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routines routines routinas
3
Uninstall
Logging Leogging

@:

33.2 General Architecture for Chicago Setup

In order to meet the feature and project goals in the sections above, the Chicago setup programs will be built with
modylar components. Many of the routines in the current Janus setup programs will be extracted and reorganized

as modulaz, dynamic link libraries. Library routines which are needed in both real and pratect mode will be
implemented using a new DLL architecture created for the Jaguar utilities so that the same code can be used in

both modes. Standard interfaces will be defined so that other groups can supply modules ta perform specific tasks,
such as updating Win 3.X printer drivers. The user interface will be contained in two ar more modules (depending
on whether the Win GUI interface is up and running) so that any changes to the UL will be completely isolated to

thess modules.

This general architecture is illustrated in the diagram below:

L HtGHLY
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3.3.2.1. Contro]l Module

The heart of the setup program will be control medules working with various action modules. Control modules
will most likely by specific to eack phase* of sctup and will provide for averall program control. As parm of this,
control modules will load action modules, as DLLs, and will provide certain common functions. Which subset of a
predefined set of setup operations, the names of the DLLs themselves, ail defaults for user input and all
information about Chicago compaonents installed will be kept in ASCII .INF files. The control module will calt
specifi¢ action modules to perform a unique operation, fike settang up NLS support. Each of the action modules
will utlize the data in the .INF files and results of user input (or batch file override) to determine the specific

actions they will wake.

When the user runs Setup, the control component will Ioad, iratialize, and then seiect and load g user interface
component. The control initialization will include handling command line switches, eavironument variables and
loading SETUP.INF. It will set up default global variables for things such as keyboard, display, petwork, #tc. Then,
it will load an initialization component do imtial system checks. Note that the initialization and/or control
componzat and/or the SETUP.INF file will be differem for the upgrade, OEM packaged product, and OEM past
instatl setup programs. The contral component will then go through a subset of all possible operations as dictated
by the data in SETUP.INF and possibly a batch file.

Besides loading and calling the various components, the control component will provide a number of services,
mciuding global variable handling, access 10 SETUP.INF and 1o other components, For instance, it will
provide a way for the file copy routine in the disk component 1o call the usar interface component to update the gas
gauge and 10 put up messages such as version conflict verification.

4The semp program will have up o fve phases of execution, depending on whether it is runting oo ancld
aperating system, on jaguar, on cougar, etc. Thesz phases are covered in the Design section, below.
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3.3.2.2.  Global Data Structure

The global data structure will contain defaults for all user interface and for detestion results. These will be
specified in SETUP.INF. It wall also maintain an action list. The action list specifies the files 1o copy, move, deiete,
a5 weil as other modifications to the system such as master boot record write, CONFIG.SYS changes,
ALTOEXEC.BAT changes and *.INI changes. The giobal data structure wall be written to the disk prior to any
changes being made and then updated as the actions are carnied out with the current status of the Setup. Thus will
. facalstate &rTor recovery (setup continuation) and uninstall, There may also be some global Booleans used by

‘ multiple modules, including such things as Custom/Express install, and batch install. Existing cods will be used a5

much as passible (including the file copy and action list maintenance code in Windows Setup).

bo 3.3.2.3.  User Interface Module
‘['-i The uset iaterface component controls all input and display. All displays will be specified by 2 stapdard Windows
: resaurce. The functions provided will be a subszt of the Windows dialog box functionality with some additnonal
user interface routines specific to Setup such as gas gauge control. When running under the Windows GUI, the
user interface routines will utilize it When running in "real mode®, they will wse routines written to modify the
‘ display directly. The user interface will detect if Setup is running in batch mode and return, immediately with
results of the spacified dialog when specified by the batch file. ’

o 3.3.2.4. Other Modules
' A description of ach of the modules wilt be distributed for review., Examples aof the other modules include the

hardware detection module, the file copy module, the printes driver update module, the NLS module, the netwark
wazard module, and the file systemt conversion module.

3.4. Setup Design

3.4.1. General Code Path

As stated casher, a goal is 10 share as much code as possible between the upgrade, OEM packaged preduct, and
OEM post install serup programs, This is possible and makes good design sense because these thres programs

- share many of the same {zamures and therefore can share many of the same componenis. Therefore, a design

' objective 15 to confine the unique characteristics of these three processes to the front-ends of these programs, so
that the remaiung majoruty of the program flow and code is identical to both. This approach allows us to place the
proprietary Upgrade Setup technclogy at the front of the upgrade serup program so it can be readily excluded from

the Setup source code licensed to OEMs.

The user intetface part of the design is inciuded in a later section. This section covery the basic code path and
program flow of the contrul module and action modules.

The general Setup program is logically divided into five distinet phases, summarized below:
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Pbase 1: Callect data under ald DOS/Win versions.
«  Run under previous operating system
«  Examine systemn hardware and software, sez if can upgrade to Chicago
»  Warn about bad TSR, drivers, apps. ete.
»  Run petwork wizard to obtain information nesded to reconnect net under cougar
»  Determine best estimate of target system config and file copy requirements
»  Lload a "helper® program 1o manage interrupt vector addressing and provide other services which will
belp load and configure real mode device drivers after reboot in Phase 2
«  Save uninstall and state information
+ Copy minimum files to bootstrap system into cougar in Phass 3
g «  Minima! UL, move on to next phase as quickly as possible
Phase 2: Reboot to Jaguar and ensure ao coaflicts,
«  Verify hardware sccess for critical components
+  Read state information from hard disk
«  Prepare hard disk for upgrade (pamitioning, formarting, compressicn as teeded)
«  Usz heiper program to configure real mode device drivers, collect informarion on bardwars resaurce
usage, and to prepare for transition to protect mode

«  Save uninstall and state information
« Mimmal U1. Should be a very fast phase.
Phase 3: Transition to protected-mode and boatstrap core Chicago system,
+ Read state informaticn from hard disk
«  Transition to real GUT supported by GDI and User, Ul transitions as well
«  Use special drivers to catch and handie error conditions
»  Use a combination of real mode and p-mode drivers as necessary
v Use net wizard to reconnect to net (if applicable)
+ Load and initalize the Configuration Manager, moduie which provides services to aid in installation and
configuration of noa core components (and apps tool).
Phase 4: Install all ao-core Chicago components.
+  Use Configuration Manager to install printer drivers, fonts, optional components, ete.
+  Cairo cperations such as building object Klasses, object propesties, processing user data files to gensrate
index files, etc.
+ Install WOSA agents and the like
Phase 5: Give user chance t9 set user preferences, run optimization utilities, )
«  Control pane] utilities: shell configuration and preferences, printer setup, network setup, memory
optimization, disk dd'ng. e
«  chain to other Setup programs.

Detailed design documents for these phases are available upon request.

3.4.2, Building the Three Setup Programs

Using these phases as building blocks, we can construct the thre.e setup programs pretty easily. The Upgrade setup
program includes alt five phases. The OEM packaged product serup program includes phases 2-5, since we have -
1o boot off the floppy on a naked system amyway. The OEM post install setup program includes phasss 4-5,

perhaps will an additicnal clean up module at the end.
CMS 00013731
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3.4.3. User Interface Design

The design abjectives for the user interface design are as follows:

«  Make the user interface graphical

«  Make the user interface entznaining and cool

. Do samethung so the user doesn't Gnish with setup and not know haw 10 use the system or have some idea
about the powerful features of the system (this is a big problern with Win 3.1, especially with OEM post
nstall)

The detailed UT design for setup has not been fleshed out yet. After this design approach is reviewed and approved
by upper management, detailed UT design work will stant. However, at thos poiat, these is ¢ overall appreach we
would like to propose to address the third paint, above:
«  Scan the hard disk/ask some simpfe questions to determine user’s knowiedge level, how Chicago wall
be used. For example, novice, mostly dos apps of experieaced Win user, mostly Wi apps.
. Use this user profile information to select from & number of scif-contained, autodemo type modules
which cover just one basic concept such as how to start an application in Chicago. Factor in
estimated tme foe sanup (o complete (net vs floppy install, options selected, eic.) .
. Suggest these modules to the user in priority order, allow the user to deselect any or all modules
. Show modules running while setup is copying files and doing work in background. Only present
setup UT such as questions, error conditions, change floppy requests berween modules.
+ Have some kind of default UT which shows exact setup status and progress for people who setup
Chicago on a number of machines (option to show this in batch mode).

Could use this approach 1n all three sefup programs.

3.4.4, Confipuration Manager
As part of the Chicago Plug and Play design, the idea of a Configuration Manager has beea proposed., The
Configuration Manager provides a set of services which can be used to query and change system configuration and
install apd uninstall non-core system companents and applications. The major benefits are providing a cansistent
programmats way of performing these configuration cperaucns and, for the first, time, a way to uninstall
components and applications. Again, to leverage the use of the same code, we want 1o use the Configuration
Manager 10 install the non-core components af Chicago and rely on the Config Mgr services to provide smooth and
safe uninstall capabilities. A separate spec which goes into more detail is availabie upon requecst.
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3.5. Reguiraments on Other Groups

+  Conversion utility for partitions created by 3rd party utilities offering support for >1024
cylinders

«  Backup/restore program which will run under DOS 3 2 or higher and Win 3.0 or higher

»  Coaversion utility which will coavert from Stacker volume to Magic Drive volume and back
again

+  Conversion utility which will convert from Superstor volume to Magic Drive voleme and back
again

«  Wizard for zach supported network (LanMan, Winball, Novell, 17

+  We aeed to build a list of compopests we need at each point in setup and understand the
tmplications. For example, just after we transition to protect mode and the system is only partly
installed and in a transient state, some of the embedded drivers in the kemel components could
cause problems.

«  Need to have Dragen components follow the TBD requirements of the Configuration Manager
when installing. They should be using the Config Manager API to access the registry to store
and retrieve data,

«  Setup program needs a piece of code/mechanism to detect/indicate if it is appropriatc to load a
given VxD when bootstapping Chicago for the first time.

o Need to have cach kemel camponent, ie., DOS386.EXE, log its loading and initialization via a
TBD AFI so setup can recover from errors, provide diagnostics, and perfonn an uninstall

«  Nesd to have Jaguar kernel support sticky drive letters so we can preserve drive letter mapping
of original system

«  Setup nceds to be able to trap and handle GP Faults using a high priority VxD

«  Modules which other groups supp[y necd to be designed so that minimal Ul is done before
Windows (User, GDI, Kemeli) is up and running

»  Everything needs to be version stamped. All Chicage componeats, all third party Chicage
enabled files, ete.

= A list of the modules we need other development groups to write will be forthconiing. Examples
include a module to updatefinstall prnter dnivers, a module to updatefinstail the Cairo Shell, ctc.

+  Chicago needs to work if installed in multiple directories (assuming we support this feature).
Need 10 understand reqquirements/imitations here,

«  Better AZ0 delay detection (HIMEM.SYS)

«  NLS utility (keyboard must support password protection)

HIGHLY 2100039
(:()NF!DENT}AL CONFIDENTIAL
CMS 00013733

- Micrasoft Confidential Papge 72 Printed 09/30/92 05 5

RBC 04134



3.6. Listof Open lssues

i‘ «  Inthe case of ungrading a Chicago system (0 a now verston, not surc bow o replace files which

are 1n use, need to work out an approach.

»  What hardware do we need to detect? We need to generate a definitive target list and have
peaple review this, reach agreement.

»  There are a number of open issues related to the case when Setup replaces a real mode device
driver with a p-mode driver. How to handle in Super Exclusive mode, ensure we don't install
files ta any storage devices controiled by this driver, ete.

b o  We need an approach o handle upgrading and the first ime install for diskless workstations

«  What help engine and mode! will we use for setap? May differ, depending oo which section we
arein. .

! 1,7. Next Steps

« Need to have general design and architecture as well as the refated outside dependancics and open
155ues reviewed by the Chicago development team and upper management. Mail on this will be
! forthcoming,.
Need 10 reach closure on the list of features and their relative priority for this first pass. Features
will be added over time, but we need to take a best guess at what wili be in the product for the first
' beta
' « Waork with the others on the Chicago team to produce and reach agreement on the related design
specs (listed below)
. «  Produce a schedule which takes us to the first beta milestone

U : ‘ R
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3.8. List of Related Cocuments

! Many of thess documents can be found in the \\johnpa\setup (readonly) sharepoint.
1340.0.1. Chicago Setup Project Overview, \project. doc
Covers main goals of the setup project, basic requiremenis, general approach we will take in design and
development
3.8.0.0.2. Plug and Flay in the Chicage Product, \pplay'\pplayl.doc

' An gverview document on what features and components of clucago are part of the plug and play group.
1.8.0.0.3, Requirements oz Config Manager, \confman\confman].doc

Covers proposed design requirements on the config manager and steps through an :xample of how a
[, systeth component should be installed and uninstalled using the config manager
P 3.8.0.0.4 Detailed desipn document(s) for Phases 1-5, work in progress
e Early drafts of phases 1-3 are available on request. Phases 4-5 are yet to be reaily thought through in
detail and have suung dependancies on the shell model,

‘ 3.8.0.0.5 * Detailed design document for the file copy/version checkiog engine, work in progress
L Early drafis are available on request.
{ 3.8.0,0.6. Design document for processing conl'guntion files, work in process

Spec for the engine which will process autoexss.bat, config.sys, *.ini files, modify them, extract

information, etc.

a 380.0.7 Hardware detection library AP spec, work in process
We are building 2 hardware dstection library from vanous sets of code. The control panel and some of
Tomle's hardware plug and play modules will need access to this library. Thus spec will propose a gensral

intarface which other Chicage companents can use.

31.8.0.0.8 Interface to User Interface Module, io be written
Will cover proposed interface between setup care engine components and a single user interface module.
3.8.0.0.9. Interfsce to Network Wizards, fo be writlen
Will cover the proposed requirements for a Nerwork Wizard (as far as the setup program is concerned)
. and also a proposed interfice.
P
L ' ) )
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4. Plug and Play in the Chicago Product

4.4, Introduction -

Plug and Play 1s a term which is used by a lot of people at Microsoft to mean a number of different things. The
purpose of this discussion paper is to nail down what Plug and Play means for the Chicago product. This topic has
been addressed i the Chicage Strategy Document written by David Cole and more recently by Ralph Lipe ina
memo (inciuded in the appendix), and much will be drawn from that work

We want to use thus paper as a discussion guide for mestings with Bradsi, Davidcol, Dennisad, and others on the

Chicago team.
A section on specific scenarios which we will handle needs to be added. Work in progress, lack for this in future

drafis.

4.2, Whatis Plug and Play In the Chicago Product?

Plug and Play for Chicago is ds much a design methodology as it is specific features. (Raiph's memo touches on
the methodology ) This section lists the key high leve! features and goals of plug and play and then describes the
¢ommon design points.

+ Easy and safe to setup and configure Chicago on a ruaning PC, with DOS or DQS and Windows

Chicage easy and safe (o configure/customize an an OEM pre-installed machine and on 2 sysiem which is up
and running.

Easy and safe (e set up and configure hardware on existing PC's.

Transparent instaliation of hardware an fature PC's designed 1o run Chicago

Applications and optional system components software casy and safe to instai! and uninstafl

User preferences and system configuration data used to help user change their sysiem. The system remembers
2nd makes use of available data 10 configure itself so the user doesn't have 10, If the user installs a DOS app.
DOS VM configuration information is automatically associated. On a perworked system, option to bave user
preferences follow users from machine to machine.

It is safe to plug laptops into docking stations and PCMCIA cards into sockets without cycling the power or
rebooung the Chicage system. Easy and safe 1o configure the new devices which are available

The repeated themes are easy and safe, did you notice? Easy to do any kind of setup and configuration; &asy i the
sense that a novice can do it and enyay tf and an experienced user c2n do 1t and enjoy it. Easy in the sense that the
system is far more usable. Changing screen colors or video mode is a snap. Plugging in 2 new board is a breeze.
Usability goes far beyond plug and play, of course, but making setup and confi guration operations more usable isa
large part of plug and play. Easy also in the scnse that the sysicm does as much of the work for the user, espeaially
for the novice who prefers to work in this way.

Of course, sines casy means different things to different kinds of users, we will have to cover all bases in Chicago.
For novices who dan't want t¢ have to learn about technical details, our plug and play features will nesd to fude
this and present choices tn very simpie terms. For experts who want ultimate control, we will have to offer this
option. For those who perform sctup and/or configuratica operations ou 2 pumber of machines, we will have to
ﬁndmyslomakethseopcnﬁmusy.fa&andﬁthmemumdwmul required and desired.

Another large part of plug and play is safe. Safe in the sense that 3 user doesn't have 1o every worry about
rendening their system unbootabie or unusable. Safe in the sease that the user always understands what is
happening and is aot scared of operations which seem mysterious. Safe in the sense that aitempting a setup and/or
configuration operation oo longer means there is a pretty good chance they will be forced 10 go get a friend to help
ar make 3 cail to PSS, even after reading the documentation.

4.3, Elements of Plug and Play In the Chicago Product
1a previous discussions, David Cole has grouped the plug and play features inta the following categories:
1. System setup - .

3. Hardware setup and configuration .

3. Configuration and maintenance operations on a running system } - MX 212 1442

4. Configurauon operations based on dynamic events g ONFIDEN TIAL
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These four areas share some common features. First, the user ALWAYS will be able 10 reboot the system back 1o a
knawn good state, should they ever hang thewr machine or incorrecily configure it (for example, installing a bad
device driver). This means that whatever the setup/configuration operation the user was preforming, if they wan
of need to restart their machine and have it come up in a known good configuration, 1e with a known good viden
dnver or a known good net redirecior, they will be able to da this  Second, the UT for setup and coafiguration
operations will be consistant along key dimensions which are critical in usability tests for easing the fear
factor/making things seem more famitiar and for making complex operations more usable in general. Third, as
stated previously, as much a5 possible will be done automatically for the user. Wizards will be available 1o novics
users who opt for this approach  Finally, an effort will be made to maks configuration and setup operations fin,
entertzining, and "cool.”

Each of the four general areas is covered in more detail the sections below. The key benefits of plug and play and
the implementation approach for each specific ares are discussed.

4.3.1. Setup
The key benefits of the Setup” which relate to the Chicago Plug and Play goals are:

« complete unuastall of Chicago system

+  base system

« optionai components

express vs custom modes of operation

easy to use, batch file operation

seamless operation over 2 nerwork

seamless operation with Hermes

fuil support of important licensing schemes®

previous user preferences retained as appropriate, with option to change any of these duning setup

»  On same machine

»  Transferred from old machine 10 new machine

+  option to view entertaining segments of vides, sound, autodemo stufl during disk copying which highlight
important messages. This is important for getting new or infrequent Windows users to stick with the Chicago
product dunng the first 30~45 mimutes of their experience, especially in the OEM post install case. Jeffi,
Timbre, Marionj, and Chriswo are already thunking about content and message 1ssues for these pieces,

LI O )

4.3.2, Hardware Configuration
« Software 10 help configure exisung andfor new hardware

» Configuration logic to track and allocate hardware resources, handls conflicts and error conditions
+ Configuration logic to install and urinstall device drvers
«  Wizards: To help users over the rough spots of configuration, since it is unhkely we will cover 100% of
the old architecnures, we will need 1o create wizards targeted at building configuration information files.
« Configuration check of hardware at every system boot.
Software Standards
«  Make it casy and safe to install or remove existing devices from a single configuration point
» Useaof EISA and MCA .cfg files for configuration information
« Design THV provided Ioad instructions for device drivers. Tells configuratuon code how to builda .
config.sys ar system.ini line,
« Include ability to run IHV provided instailer (as option or at request of Wizard)
»  Make hardware detection code exensible 50 code can be added for new devices

5T am not going to make the distinction betwesn upgrade, cem packaged product, and pem post install setup right
now, you can make coITect associations yourselves. Will clean this up as nesded later.

SAt this point, we are not sure which licensing schemes will be important in the Chicago imeframe. The LS APY
developed by Cauro is great, but apps have 10 be LS API enabled before this will work. We expect schemes which
do not require the customer to upgrade their apps to also be important and popular in the Chicago timeframe.
People in the apps interoperability and SWAT groups share this view. If people have more informauca on this,
please forward it oo

e . CMS 00013737~
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« Standard way for a device driver 1o be installed and wunstalled
« Hardware Standards
«  Make it transparent (o install devices in future machines. This means new designs for futur PC's as well
as new designs for add-in beards, and penpberais. Example, what is the standard way we will detecta
video card and monitor in a new machine?
«  Work with Compaq and other OEMs and IHV's on Flug and Play capable machines
+  Address the probiem of new board or peripheral configuration in old machines
s+ Address the problem of old board or peripheral configuration in oid machines. For example, develop a
software method for slot addressability ca an ISA bus.
» Design a standard reporting mechanism for hardware coafiguration information
« Evangelize bardware 3nd software standards to OEM's and IHV's

4.3.3. Saftware Conafiguration and Maintenance Operations

The important goals for this section are:

- simple Ul and programmatic paradigm for installing and uninstalling any saftware except for base OS fles
Any software includes opional system contponents such as printer drivers, fonts, spplets, etc. and also any
applications software. Way 10 handle cld apps and system components. :

. Look through the exisung configuration processes in maintenance mode serup and the control panel and

rertiove hard to answer questioas, improve overall flow and U design. This is the low hanging fruit which will

reap a large retarn.
Video - User must today indicate the chip sst manufacturer and the amonnt of installed memory on their
videa boards, Even then, once the user defines the board and picks a vides resolution, the Monitor may
nat be capable of displaying at that resalution.
Rather than presenting a big list of combinabions, as we do today, we could show the options graphically
with a diagram of 2 small screen, Lhe font sizes, and 2 rainbow or the like.
Keyboard - Today the user is asked to idenufy their keyboard by the aumber of keys. Can you get the
image of 1 user counting 1.2,3... Again, wecandoalotto enhance the UT here by showing show some
thumbnail sketches of keyboard layouts and have the user select one. Only if further clarification is
needed by the user pressing keys or the Jike, we can then ask for this.

express vs custom or simple vs detailed modes for many operations

replacement of a real mods device driver with a VxD

full support of popular licensing schemes

Memory cptimization, including UMBs if DOS apps are used

Hard disk defrag. backup, vinis scans

All oparations currently in Win 3.1 control panel and m maintenance mode seup

As described sariier, a complete review of the Ul for all Win 3.1 configuration operations so that the minimum

is asked of the user

4.3.4. Dvnamic and Event Driven Configuration

Whatcaubeslbesmdaboutd}mmicconﬁmﬁonismnilhumbﬁnmwgmabommmmmptis

generally described 25 a system configuration action taken in response 10 2 system evenil

. thnaPmCIAde-'iccispluggedintnasocket.asyorsumlaw:ylomkewhatevermommondus
card avaulabie to the system. This includes configunng the card, given the current configuration of the
machine and the available resources. Easy to recover or block use of resource{(s} if conflicts arise. Similar sez
of issues if device is removed from the socket.

. Smforadocldngmﬁan.maﬁn;anewsﬁufmds.harddjsk.ﬂomdrim,mﬁmlperiphuals.a.ndvideo
avalable 1o the machine in an easy or scamiess way. Easy 1o recover and/or reconfigure if conflicts arise.

« Coming into and going out of range for a wircless network !

. & = 8 B ¥ #

4.4. Pieces of Plug and Play _
The major preces of plug and play are listed in this section, as envisioned 10day. These pieces are listed and briefly
described here sa everyone can think about the goals and features listed above in'termas of deliverables.
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1. Theupgrade/OEM packaged product sewup program. A modular program with 4 or 5 distinet phases of
execution. Engine components such as file coping, file system conversion, etc. implemented 25 dli's which can
be run in real mode and 1 protect mode, so many can be used as engine components for contral panel
funcuons as well. In the upgrade case, complete umnstall capability is provided,

Phases 1-5 of setup and basic suppert modules. There is a lot of work hers: contral modules for all five
phases, basic support modules such as file copy, file system conversion, uninstall of core components, ¢1¢
Ses the setup spec for more detail.

Network upgrade wizard. Wil aid in the upgrade of a network by obtaining network login sczipts, identifying
the network installed, identifying the current network connections, etc. Hopefully, this will come from the
network group

Printar driver upgrade moduie and other modules. As covered in the Serup spec, we want the groups
responsible for writinng prinier drivers and other disunct components 10 also supply the installfuninstail
modules for thess componeants. This way, the group which knows the most about a given area builds in
easy mstall and uninstall from the beginning so the sctup team doem't have 1o be 2n expert in all areas.

2. The OEM post install programs, Very similar to the last 2 phases of the upgrade setup program which install
cptional components, set user preferences, and give the user an option to run & tutorial or autodemo. Many of
the same modules will be used.

3, The confipuration manager. The piece of code which gives access to system state and coafiguration
information and which provides services to instail and uninstall programs.  Using these services, all non-core
system componemts and applications software can be installed and uninstalled using the same UT and
programmatic paradigm. The configuration manager is used in the last two phases of the upgrade sstup
program. The configuration manager is also for providing the last known good boot state, should the user
need to revert back to this state.

Hardware configuration helpers. This is a set of routines accessible through the configuration manager which
provide configuration services. Included would be; Return an available configuration given a set of
configuration metrics?, eoumerate ail free H/W resources, efc.

Dynamic conjiguration logic for config manager. Code 10 coptre] actions taken by the system in response to
some dynamic configuration cvent. This assumes the ¢xistence of an event manager which can noufy the
configuration manager when an event occurs.

4. Coenfiguration wizard. The configuration wizard will help a user pull configuration information from their
H/W manual. The wizard will build this information into a partially complets .ofg Gle for use by the remainder
of the Plug and Play modules.

5. HRardware detection. An extensible library of hardware and deviee driver detection routines which will be
used by the serup program, the hardware configuration pieces, and possibly some of the coutrel parsl pieces,

6. Hardware configuration logic. Set of one or mare routines which handle hardware configuration tasks.
Instalt new hardware button logie. Control procedure which walks the user through the instatlation and

configuration process. May invoke the configuration editor or one of more wizards.

Boot time hardware conjfiguration logic. Code which scans the hardware and configuration files for changes
sioce the last boot. If things have changed, the hardware configuration logic kicks in.

New methads for configuring old add in and peripheral hardware in oid machines.

7. Canfiguration tools for control panel. The engine and UT code for the control panef functionality.

Basic Ul werk. Wark to simplify and enhance the UT sa the user is only asked t0 select from very sxmpleand
consistent choices,

Configuration information entry utifitv(s). This is cne or more utilities the user can invoke 1o fores manual
overrides on system configuration or installation semings. Functions to be provided would include:

e Manual edit of software configuratjon senings (ie, config sys entries and the like)

e Manual configuration entry which allows 2 uset.10 build or edit 2 .cfg fik from scratch,

e H/W Configuration editor which allows the user to set or change a devices configuration. These mill
be error checked to easure the user doss not create conflicts.

8. New Hardware design and svangalization

7 A configuration metric is defined as the range of s=ttings a configurable ms"d can be set 10, A ¢ard which can be
se110 [RQ 5,7 or 9 has the set {5,7,9] as its [RQ metric.
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FPlug end Piay PC design.
New Plug and Play add-in board and peripheral designs.
9. Fast Transition Code. Code which works with the configuratios manager and other preces to handle these

two special cases: )

Docking statiort transition code. Handles the transition in confi guration which takes place when 2 PCis
plugged into or removed from a docldng station.

PCMCIA mransition code. Handles the transition in configuranon whea a PCMCILA card 15 inseried or
temoved from a socket

4.5. Openissues

1. What can we decide we definitely will not do in the Chicago product?

2. Whathe]puiuwegaﬁnmthekwergmupantheDymmicConﬁ;mﬂ?

3. How important is congistency between Chicago and NT? The concern bere is that we don't want to make NT
lock bad.

4.6. Next Steps

Collect everyone's comments and incorporate into next draft

Review Appie system 7 plug and play functionality on the 24th

Once agresment on major points is reached, cnsure these points are reflected with the correst priority in the
plug and play feature specifications (a first draft of the setup and hardware configuration specs are done.
drafts for the sofrware configuration and dynamic configuration pieces are yot 1o be written).

. fterate, do more invastigation as necessary to generate a list of work ilems and a schedule with key mitestones.
5. Prepare for the Bill Gates review mecting on November 4th.

e

¢

¢
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4.7. Appendix A--PC Mag's Quick Look Review of
Chicago Plug and Play

1n the spirit of thinking about what the review should say about what we are designing here, our idea of
! the ideal quick look review is cutlined below:

! System setup is fantastic
+  Easy 10 sstup, both for a novice and a computer nerd like me
Setup handled difficult bardware aad software configurations
Network upgrading is handied very well, even from acn-MS networks
The uninstall process is smooth and makes the setup process very safe
Sucking configuration information from my old PC saved me a fot of timel
Opuon to view short autcdemes about Chicago is valuable for everyone
Serup itself is entertaining and "cool”
Pluggng in new hardware is 10 times simpier with Chicago
»  0ld boards arc casy with the hardware configuration wizards
»  New boards configure themselves!
{* »  Users never have to fend for themselves during hardware instailation
+  Svstem is checked for changes ar each boot, which makes it safe.
«  Can always backup 10 2 previous state if you get in trouble
Installing and UNINSTALLING software is really easy
; + Insmalling an app much simpler. Dragging an icon to the “control paned” starts the process,
t +  Yes, you read right, if you are 2 helpdesk person, consider locking for 2 new job row. With
Chucago, you can sclectively uninstall applications or even piecss of applications, Chicago
automatically kesps track of the configuration changes so you doa’t have to.
: Changing my system configuration: just pick the picrure you want
b + Seclecting a new video driver involves picking the miniature screen I want, not choosing from
) 2 ong list of arcane driver descriptions
»  Changing colors is a drag and drop procedure
Wow-Chicago understands docking stations and wireless networks!

a & & 9 5 @
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4.8. Appendix B--Ralph's Memo on Plug and Play

4.9. What the Hell Is Plug-N-Play (In the Chicago Product)?

“Plug-N-Play” seems to have 1 lot of people canfused about how 10 approach the problem. It's acnully very simple. It means we
must do & few simpie things to make sure that most things that roquire user intervention are configurad automatically, plan for
future bardware capabilities, and do & great job of serup aod configuration. Here are some specific examples:

4.10. Display Drivers

Configuring video drivers is too coraplicated. We recently creaied 2 generic 256 color super VGA driver that supponts lots of
cards. This is a great riep in the right direction. We necd to the same thing with our YDDs and Grabbers. Ideaily the drivers ora
hardware detsction library will detnct the exact vendor/chip set for the card in the machine, sod then only present the user with
simple choices (such as number of calors and resolution) for configuring the display driver. [nstead of being presented with & huge

list of thinga like this:

Dicplay: Super VGA [B00x500, 18 colos) P 3
ETADO0 10242768 256 col [Small (onls) [ 4
Kegboard:  |£74000 1280%1024 16 col [Large lonis) -
Mouss.  |ET4000 120011024 16 col [Smal fors) =
- Hescules Wonocihvome

Ofivelti/ATLT Monochwome or PVT Dizplay

Hetmork: | (vGA, ATI V1P VA, BICA4T VGAs v

e

The fist would contain simply:
£40x480 32767 col. (Large Fonts)
800x600 16 col. (Small Fonts)
$00x600 1§ col. (Large Fonts)
etc.
ete.
Other Display (Requires disk from QEM)...

Nate that this new list presents only the things that usces want ta be tbie to change, and does not require and knowledge of the chip
set, OEM, memory size, et [ just shows alf the valid chaices you can make for this machine. 7hat's Plug-N-Play.

We should creato a VDD that supports every single VGA adapter out there. Cur grabber should work for svery single VGA
adapter out there. If you can accomplish that then you've got a great story. We can ship all the drivers in our box since there's just

one!

4.11, Mouse Drivers
Our base mouse driver will support Microsoft, [BM, Logitee, Mouse Systems, apd otber vendors mice straight out of the box. We

will nor ship separate drivers for each mouse type, our moise driver will bandle all of them. Our cursor drawing code will handle
all displays supperted by our generic VDD. No TSR will be required to usc the mouse in a DOS box.

We will allow [HV? to write their own cursor drawing and/or mouse bargiware code to replace curs. This will make it easicr for
3rd-party hardwars to be supported. ¢ i

Even for machines thar don't have a mouse whea Windows is set up will get the mouse driver. The driver will always perform ay
detection tests that are non-intrusive and quick every time Windows boots. [f somecoe plugs in & mouse, pooft The mouse works.

Thar's Plug-N-Play.

4.12. Setting Up New Cards - HIGHLY CMS 00013742 o 2120448
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By simpiy maintaning » database of which IRQs, UMBs. 1O ports, and DMA channels are in use, the system ¢an make sefting up

an existing card much, much simpler. A wizard can help walk the user through the steps of selecting jumper sstlings while

; avoiding conflicts with other devices in the system. It's not perfect, but it's ape hell of 4 lot better thap the situstion you have
today where your michine gives you no help in atiempting to detsrmine how the card should be configured. All of the informatics
about IRQs, DMA channels, etc. is in there, you just have oo way to get to the data. Simply giving the user access (o this

' information is 1/2 the battle. Vendors could ship new setup programs with existing hardware that could go as far &4 drawing 2

| picture of the card on the screen and showing the proper jumper sestings.

Far new bardware, we need 1o work closely with THVs to define 8 new configurable card standard. This is & long-term bet and it
won't yield frult immediately. However, if we do it right, 3 years from now all aew cards will be muto-configurable so you'll just
‘ stizk it in the machine, (he satup program sutomaticaily pops-up when the system boots and copies the correct driver snd configures
' it properly all without user interveation. Thar’s Plug-N-Flay.

. 4.13, Configuring Modems and Printers

ey Today, users are asked to select which pott various devices live on. Forget about itl They don’t bave any idea. We nesd to write

_;\ detection code that checks for a Hayes compatible modem on all COM ports. If we detect one modem, thea that's bow we
aswtomaticaly configurs Terminal. For printers, we caa simplify the choices by first eliminating all noa-preseat ports from the list

; of sclections (for example, my michine has one LPT port, but T am allowed ta chooss from LPTL, LFT2, or LPTI). We could do

} things like print *THIS PRINTER IS CONNECTED TO LPTx <page sject> " to all LFT ports. The user could thea easily find

o out what printer is on what port. In this case we can't sutcmatically find out all of the information ourselves, but with some help
by a novice user, we can maks it work without a calf to PSS. That's Plug-N-Play.

| 4.14. Other Things We Can Do
There's lots of low-banging fruit out thers, Sometimes it's just so damn obvious that we overlook it. Why are things hard? Why

can’t people figure out how to run DOS apps in the background? How can you fix it?

Everyone should carefully think about what type of user configuration is required for their piece of the product. [ a dialog box is
more about wsking wsars for information than presenting valid choices to them thea that's not Plug-N-Play — That's Plug-N-Pray.

HIGHLY - ousoootat®
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5, Draft Shell ltems-

5.1. Introduction

Thos :5 a list of thungs dhat ne=d to be done and areas that need invest:gation (from Chnisg). It is suill under review by the team Fora
sheli spes. please refer to the Cairo documentauion (available from Stevem in Cairo group). Clucago plan is to wake Milestone 4 from
the Cairo team 20 late October 92 and use that ac the basis for our sheil.

8.2. Common Ul Code:

5.2.1 Percent done dialog,
§5.2.2. Implement file.run commeon dialog,
drop down combo MRU
support all show parameters (store with MRU entries)
allow serting working dirstory, browswng for working dir.
other actions besides run on associated files (print, view),
£.2.3. Insert Disk with browse.
save previous locations where file were found (network share, locations on hard drive).

5.2.4. Setup copving files UT with graphicat progress {disks stack up, etc}),

§.2.5. Exit Windows common code {includes restart/reboot/shutdown).

5.3, Mare Ul Relatad code:

Cairo style drag/drop.

Magic window tile code (position based).

Sensible auto-arrange.

Window management app that auto-tiles, aulo-minimizes, e

5.4. Setup/Config common code:

5.4.1. Svystem schemes.
start with our color schemes

get SoundBits sound schemes
§5.4.2. INF file parse,

£.4.3. Copy with version checks, deals with files in use {does ExitWindowExec()).
5.4.4. Ini file changes with commit/backout.
5.4.5. Data driven configuration code.

5.4.6, Printer instail/plug & plav.
Posiscript: auto=detect PS pritners on COM ports
Postseript: auto baud rate detection
Posotsenpt; model/'VM detection
test parts, LPT/COM (test page print, walk user through problems)

s R HIGHLY

5. andom thoughts i
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;askmm. hide{minimize) everyone. ) ConéIDENTI AL
un 1nstal] programs automatrcatly when floppy inserted. .

COMMDLG printer setup, Unlisted Printer... option that goes 1o printer instali code. .
GDI support for loading drivers over the net {full path naroe (o drivers stored in wir.ini). - - CMS 00013744
Searching for EXEs that move on the disk, that aren't on the path when doing file.run.. ’

Prinung monitar app. Small topmost window that shows printer status, allows queus manipulation, deleting/pausing jobs.

Maore robust error reporting for WinExec(¥LoadModule() that will let us get a list of DLLs that are axissing. B
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5.8, Task Manager

5.7. Contral Panel
cache CPL icon bitmaps for fast load-
canvert 10 use view contrel

5.8. Cantrol Panel.Color
share sample drawing with Window Metrics
share schemes management with Wisdow Metrics
support dragfdrop color settings
256 color display solids

£.9. Contrel Panel.Fonts
spec \windows\foats directory (GDI changes, sctup requirements, control panel)
About... box for TT fonts
view by family/type
user defined sample/print a sample
support uninstailing fouts temporarily, preview before install
fonn "schemes/sets” that can be installedfuninsialled
talk to spag guys for more ideas here.

5.10. Control Panel.Mouse
make this more generic "pointing device”.
starus info: mouse sefngs, relatve/absolute, com port used
change/install mouse from maiatence mode setup
Setup... burten 10 configure
mouse "schemes”, named seitings (new user, power uscr).
improve the visuals for the mouse diagram
new dialog with al} mouse controls from sandeeps

5.11. Control Panel.Ports
use listhax for picking ports
diagnostics, status on ports (like printers, connect...)
support for mare than 4 com ports
make settings clearly marked as for printing

5.12. Control Panel.Keyboard
add “cursor blink rate® from desktop
changs keyboard type from maintence mode setup

5.13. Contro! Panel.Wallpaper

add "pattern” suppart, from deskiop
add other allignment pptions bestdes center (top, bottom, left, right).

5.14. Control Panal.Printers
evaluate simplifying this dialog. mergeing with print manager.
Microsaft Confidential Page 84
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printer connectiuns show nel names
paint and sheot printer insail/configure with winball servers

- 5.15. Control Panel.Intemational
f GerardZ's new NLS and configuration snff,
i Multiple Keyboar layout

5.16. Control Panei.Date/Time
add dateime formats from imternationl to this dialog

! ; 5.17. Control Panel.Network
B must be able to change installed network if the net driver does oot suppont this

5.18. Control Panel.for Multimedia

5.18.1. Midi mapper

have MM people completely redesign this

5.18.2,  drivers
make this a MM spesific "Multimedia Drivers®
make this easier to install aff drivers for specific hardware {instail "Sound Blaster Pro® installs all 3 drvers)
re~code this using our serup/configuration comumon code.

5.18.3. sound
make this use the common file open dialog for browsing.
support "set defan]i* burton.
sound schemes.
heirerarcical sound definitions,

5.18. New CPLs:

5.19, MS-DOS Application settings.
parameters from current winige.
global PIF type settings.
status on cwrently mnning DOS apps (memory usage, oic).

5.19.2. stem Hardwa
list CPU and speed, physical ram, # hand drives/type (scsi, esdi, ids),
net card, com and Ipt ports, cd-rom drive

5.19.3.  Display Setup/Configuration

replaces maintence mode setup HIGHLY
done Gmenions Gop s gy VO NEIDENTIAL gl
519.4.  Setup add/}emc;ve windows components . . oMX 2120452
5.19.5. _ Setup applications L COP.‘F TDENTIAL -
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5.19.6.___App install/deinstall control,

5.19.7.  Docking station applet for chaning disptays, printers. network shares.

5.19.8. CD-ROM cpi. Enables/disables. installs MSCDEX and CD-RQM device drivers.
5.19.9.  Handicapped support/configuration for access drivers.

£.19.10. Power managment.

5,19.11. Pen CPLs. merge functigh;j:iu

make all CPLs deal with muluple instances.

5.20. Commctri

520.1. toolbar
Targe bunon support with text

indeterminate state support

fast drawing/biemap for up/down state.

use DrawFrameControl() to get new 3d.

foview cuslionuzation implementation/messages.

use BTTNCUR.DLL
5.20.2,  trackbar

TBS_AUTOTICK suppert for big ranges.
5.20.3. _ spinper

subclass buddy for keyboard interface.

5.21. File Manager

background search

use dos file find engine for search

¢lzan up confirmation, ailow “vet to all® confirm for read only files,
geoeral purpouse graphical status display for us in progress dialog
diskcopy Ul needs rework, multiple copies, write image to disk, etc.
format dialog Ul, status bar oz dialog, cancel button, chose drive, multiple formats, auto disk insert detect, etc.
file copy improvements, better status display, detect file won't fit on dest,
smaller reads for smother multi-tasking.

use reg db for per file type actions "Play*, "Edit", “Print", etc.

change "Associations...” to file typefaction editor.

support actions on programs, directories, NULL extension files.

manual file jype override support.

new drive icon for 3.5 vs 5.25 drives.

Status gauges for al! stamus windows.

5.22. Print Manager
do auto tnstall when connecting to 2 pet printzr. work with sparta guys on this.

defered/metafile printing support (viroont) ’ cMS 00013747
save & restore stale on shutdows.
large bumon 100ibar with text - )
clean up server quereies, add "breathing” between net calls, ~ GHLY .- MX 212045?-

. , . -_ QNFIDENTIA
teview banner page generation, merge with metafile printing. SON Fir C
conlext popup support. = E NT’A L -
prnter on deskiop control, N )
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523 ltem Manager
implemen filetype/acton in dem manager.
. decade on grp file format.
i > 4% bitmaps
1 integrate PIF editor for dos apps.
edit file type actions as in file manager.
context popup SIPPOrL.
! drag/drop server for files, to desktop, etc.

5.24. Taskman

Armange windows (1 addition to cascade and ule)
Use group control
I File Run

Exit Windows

5.25. Dos App Configuration
5.25.1. _ Buttons for PIF file settings.
Progman (shell) cails DLL to config dos apps.
i Wineidapp uses DLL for config of running apps.
: PifEdit uses DLL for editing/creating PIFs.
Auto pif file creation for satup.
Default DOS app config control panel applet.
Sys VM multitasking seftings.

5.26. Multimedia enhancements

£.26.1, New Media Player with
5.26.2. Sound Recorder enhancements.
Cut/Paste sound (partialy supported now).

Cmd Linc parameter to play sound (don't display).
Use the trackbar instead of scroll bar (UT rweaks).

support.

5.26.3, D Player a musichox).
5.26.4. New MCI drivers.
AV] (Audio Video)
Fogharn sound driver.
Cther Popular sound card support.
2.26.5, A VI windows tutorial {for CD rom release).

5.27. Windows TutorialLeaming Windows

Microsoft Confidential
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6.1. Goals

There are just 3 few goals of any improvements to the graphics layer of Windows 3.1: Plug ‘n Play, reducing system limitations,
performance, size, 16-bit display drivers, 24-bit display drivers, 32-bit display drivers, making device drivers sasier to write, device
tndependent color, and making GDI more consistent s0 J5V's and end users won't be surprised by random behavior, Compatibility is
a strong constraint, nothing 15 added that leads to backwards compatibiliry probicms; nothing gets fixed for fixing'’s sake. 32 bit code
1 not a goal, 1t is a tool, and is added only whers needad.

We will leverage existing code and expertise in other groups as much ag possible: NT, Jaws, SPAG, MultiMedia, applications, third
parues, #c.

6.2. Schedule

This schedulc assumes a Sept 1993 shipdate (T don't care what the official ship date is), which means code complete Feb 1992, whuch
means that thers are 8 calendar months for development: July to Feb inclusive. By ‘code complete’ is meant that the cods completely
mests spec, :hatithzsbecncomgle:elymdmmdymdzmewd,umthemﬁmnudmmmmmdmgame
code has been well tested by the developer, and there are no known bugs in the code. No group at Micresoft has been able to
accurately predice ship dates based on estimated ccompletion dates, so I will simply use the scheduling technique of putting a
develaper on 2 component with lots of time. If the component doesa't take as long as expected thea the "nice to do” categary will
start to get implemented. It makes much more scase to add stuff to a schedule as sl gets completely done, rather than trying to
shove as much as possible into a schedule that is too tight, or spend time arguing what schedule features should be drapped.
Implementing the few key features and meeting the ship date is more important thaa a thousand festures, Alsc this is & very
performance criented release, [ want enough time to fune, fung, tunef I want encugh time to port 1o 32 bits those pieces that make
sense as J2-bit code

We also know that we are very much a support group as well as 2 development group. As new faatures pet added, and these affact
device driver writers, those writers can only properiy be supparied by developers. In my view we also need two people dedicared 1o
display drivers because o the end we end up having to find/fix bugs in toa many third party drivers.

Have to do

Bezier curves 173 person rayen
Paths 2/3 person rayen
DB dniver 1 persons amitc raypat
General performance /3 persen kensy
GDI locad heap 1/3 person kensy
DIC 1/4 person davidw
Re-entrant GDI 174 person davidw
Metafiles 143 person chah«chi
Maskead brblt 173 person ?

1.1 postponed bugs ~10G everybody
Nice to do

Cleanup 1 person

line layout

muftrplane

transforms

HmSELY
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! 6.3. Haveto do
f 6.3.1. Bezier Curves

This is added for performance reasons. With the change to do metafile spooting 'return to app' time will be faster if applications
make use of beziers instead of passing down palylines. In addition printing to devices that support beziers will be faster (postszript.
| future revs of jumbe/dumbe), Beziers have been requested by many ISV's for a long time. Windows 16 presently has 0o real curve
capabilities. This is a port of the NT code and APLs. ’

The two functions added are

PolyBezier Draws Berier curves
PolyBezierTo Draws Bezier curves

T OS‘GHLY - EMS 00013750
‘ CONFICENTIAL - -
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6.2.1.1. PolyBezier

BOOL Poly Bezier(hds, IpPounts, nCounf)

HBC hdc, /* handle of device context */
LPPOINT ipPoaints; /* address of endpoints and cantrol points %/
DWORD nCount, % count of endpoints and contrel points %/

The PelyBezier function draws one ot more Bezier curves.

Parameter Description

hde Identifies a device context.

IpPornts Paints to an armay of POINT structures which coptain the endpoints
and the control points.

nCount Specifies the number of points in the [pPoints arrxy. This vaiue

must be one more than three times the number of curves 1o be
drawm, since each Bezier curve requires two control pounts and an
end point, and the initial curve requires an additional start poiat.

Returns

The return vaive is TRUE if the curves were drawn. Otherwise, it is FALSE.

Comments

! This functien draws cubic Bezier splines using the endpoints and the control points specified by the [pPoints parameter. The first

curve is drawd from the first point to the fourth point, using the second and third points as contrel points. Each subsequent curve in
the sequence neds exactly thres more points: the end paint of the previous curve is used as the start pownt, the next two points in ¢

sequence are control points, and the third is the end point.

{' ‘ The current position is netther used nor updated by the PolyBezier function. The figure is not filled. This function draws lines with

the current pen.

Microsaft Confidential
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§3.1.2. PolyBezierTo

BOOL PolyBezierTofhde, [pPonts, nCount)

: HDC hde: /* handle of device context *f
LPPOINT /pPoints, /* address of endpoints and contrel points  */
DWORD #Counr, /* count of endpoints and contral points %/

The PolyBezierTo function draws one or more Bezier curves,

Parameter Description
hdc 1dentifics a device context
- lpPoints Points 16 an array of POINT structures which contain (be eadpoints
Pl and the control points,
) nCount Specifies the number of points in the /pPoints array. This value

must be three times the number of curves to be drawn, since sach
) Bezier curve requires two control points and an end point.

Returns

The return vaiue 1s TRUE if the curves were drawn. Otherwise, it is FALSE.

! Comments

This function draws cubic Bexier splines using the endpoints and the control points spesiufied by the [pPoints parameter. The Srst
' curve 15 drawn from the current position to the third point, using the first two paints as control points. For each subsequent curve,
the funcuon neads exacily three more poats, and uses the ead point of the previous curve ts used as the stan point for the net

PolyBezierTo moves (he current position to the end point of the fast Bezier curve. The figure is not filled This function draws lines
with the current pen. '

i o HIGHLY MX 2120458
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6.3.2. ath

This is added for performance and samty reasons. With tbe change to do metafiie spooling ‘rerumn to app’ time will be faster if
applicatons make use of paths instead of passing down poiygons. In fact there is no way to construct polygons thar seale well unjes.
| 2obs of Lines are used. In addition printing 16 devices that support paths will be faster (pestscnipt, future revs of jumbo/dumba), Paths
! have been requested by many ISV's for a long time. Windows 16 presestly has no ceal path capabilities, This is a port of the NT code

and APLs.
The functions added are:
AbortPath Abons and discards any paths in 2 DC
BeginPath Starts a path brackst
CloscFigure Closes 2 figure in a path
e EndPath Ends a path bracket
(N FiilPath Fills the cwrent path
FlattenPath Transforms curves to lines
( GetPath Retumns all lines and curves in path
. Path ToRegion Creates s region from a path
L SelectClipPath Selects current path as clip region

The following functions may get added, depending on time, they fall in the 'nice 1o do' category.

GetMitesL imit Returns current miter-join length
SetMiterLimit Sets miter-join length
StrokeAndFillPath Closes, strokes and fills a path
StrokePath Renders & path with the current pen
WidenPath Sets the current path to pen width
ExtCreatePen Creates a logical pen
p
v ) ﬁ{GHL‘Y - CMS 00013753
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BOOL AbortPath(hdc). -

HDC hde.

The AbortPath function abarts and discards any paths in the DC If there is an active path in the DC started by the BeginPath
funcuom the path 1s ended and discarded. If thers is an inactive path in the DC, suarted by BeginPath and ended by EndPath, the

’ path is discarded.
Paramecter Description
f
hdc 1dentifies the device context where paths wall
be discarded.
. Remurns
\" The return value is TRUE if the function was successful, or FALSE if an error occurred. To obtain extended error information, nse
the GetLastError function,
I
!
i
|
e
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6.3.2.1. BeginPath
BOOL BeginPath(hdc);
HDC Ade,
The BeginPath funchion starts a p;ath bracket; subsequent calls to drawing functions define the shape and size of 2 path. BegiuPath

initiatizes the path assocrated with the DC, discarding the previous path, if any. All subsaquent drawing funcuons called for that DC,
up to the next call to EndPath, apply to the new path.

Parameter Description
hde ldentifies the device context.

The return value is TRUE o the call succeeded, othermise FALSE
Comments
The following drawing functions will add to the path (Note that this list is still under discussion):

CloseFigure
Ellipse
LineTo
MoveToEx
PolyBezier
PolyBezie:To
Polygon
Polyline

) PolylineTo

: PoiyPolygon

PolyPolyling

Rectangie

RoundRect

~f ﬁé(?i’-y , CMS 00013755
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6.3.2.2, C‘IoseFigi:n
BOOL CloseFigure(dc)

HDC adz,

The CloseFigure function ¢loses an open figure 10 a path. It should only be called when there is an active path associated with the
DC, started by a BegioPath caill.

A figure in a path 5 open unless it is explicilly closed using CloseFigure. A figure can be open even if the currest point and the
starting point of the fgure are the same

This function closes the Ggure by drawing a line from the currenl pesiuon fo the first point of the figure (usually, the point specified
by the most recent MoveTo call), and connects the lines using the line join style. If a figure 15 closed using LineTa 1nstead of
CloseFigure, end caps will be used 10 create the corner instead of 3 jein )

Any line or curve added to the path after CloseFigure starts a new Sgure.

Parameter Description

hde Identifies the DC.

Returns

The return value is TRUE if the call succeeded, otherwise FALSE.

Comments

CloseFigure can only be used in a path bracket, started by calling BeginPath.
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) ' — -
CONFIDENTIAL - yy 2120462
CONFIDENTIAL
Ml'crosoﬁ Confidential Page 95 Printed 09/30/92 05:57 PM

RBC 04157




6.3.23. EndPath

BOOL EndPath(hdc)

HBC hde;

The EndPath function ends a path bracket; that is, it ends the sequence of finctions definung the size and shape of the path started
by BeginPath

Parameter Description

hde ldenufies the DC.

Returns

The return value is TRUE i€ the call succeeded, otherwise FALSE.

Errors ,

Use the GetLastError function to retrieve the error value, which may be one of the following:

ERROR_CAN_NOT_COMPLETE
ERROR_INVALID_PARAMETER

] HIGHLY CMS 00013767
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6.3.2.4. FillPath_

BOOL FillPath{hdr)

HDC hdc,

The FillPath function closss any open figures 1 the current path and fills the result using the current brush and polygon filling
mode. See SetPolyFiliMods for 2 descripuon of the flling modes.

Parameter Description
hde Identifies the device context.
Returns

The return value is TRUE if the call succeeded, otherwise FALSE.

Commeats

The DC must have an inactive path bracket, sr.a_ned by calling BegpinPath
and ended by caliing EndPath. FillPath discards the path.

Errors

Use the GetLastError funcaon 1o retrieve the errer value, which may be one of the foilowing:

ERROR_CAN_NOT_COMPLETE
ERROR_INVALID_PARAMETER
ERROR_NOT_ENOUGH_MEMORY
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6.3.2.5. FlattenPath

BOOL FlatteaPath(/dc)
EDC hdc:

The FlartenPath function transforms the specified path, mrning all portions of the path which consist of curves into sequences of
lines,

Parameter Pescription
hde Identifies the device context of the path.
Returns

The retumn value is TRUE if the call succseded, otherwise FALSE.

Errons

Use the GetLastError fusction to retrieve the error value, which may be one
of the following:

ERROR_CAN_NOT_COMPLETE

ERROR_INVALID_PARAMETER
ERROR_NOT_ENOUGH_MEMORY

Comments

The DC must have an inactive path bracket. started by calling BeginPaih and ended by calling EndPath.
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6.3.2.6. GetPath

int GetPath(kdc, /pPoints, IpTypes, nSize)
1

HDC Adc.

LPPOINT fpPoints,

LPBYTE lpTypes.

int nSize;

The GetPath function gets all the fines and curves in a path.

Parameter Description
kde Identifies the device context of the path,
IpPoints Points to an array of POINTS in which the path vertices will be placed.
InTypes Points to an armay of BYTES in which the vertex types will be placed. Values
will be one of ‘llxc following:
Type Meaning
PT_MOVETO Specifies this points starts a disjoint Agure.
PT_LINETO Specifies that a line is to be drawn from the previcus
pount in the path to this point
PT_BEZIERTO Specifies that this point is a contral point or end-point
for a Bezier curve.

PT_BEZIERTO types always occur in sets of thres.
The point in the path immediately precading them
defines the start-point for the Bezier curve, The first
two PT_BEZIERTO points are the controf points, and
the third PT_BEZIERTO point is the end-point.

A PT_LINETO or PT_BEZIERTO type muy be combined with the following
flag {using the bit-wise aperator CR) to indicate that the corresponding point is
the last point in a figure and the figure should be closed:

Type Meaning

PT_CLOSEFIGURE  This flag specifies that the figurs is automatically
closed after the PT_LINETO or FT_BEZIERTO for
this point is done. A line is 10 be drawn from this
point to the previous PT_MOVETO point. This flag is
combined with the PT_LINETO type for a line, or
with the PT_BEZIERTO type of the end-point for a
Bezier curve, using the bit-wise operator OR

nSize Specifies the total number of POINTS that may be placed in the lpPoints array.
Thus must be the same as the tumber of BYTEs that may be placed in /pTypes.
If nSize is zero, GetPath returns the total oumber of points in the path, and

nathing is written to the buifers. p 120465
- ?
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If nSize 15 noti-zera, GetPath returns the number of points enumerated If nSize is zerg, il returns the total aumber of points in the
path. The function returns -1 if nSize 1s net zero and 1s less than the number of points in the path.
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| Comments

The DC must have an inactive path bracket, started by calling BeginPath and ended by calling EndPath. GetPath does not affect t
. th.
t w

The points of the path are returned in logical coordinates. Points are stored in the Path in device coordinates, so GetPath transforms
the pownts from device coordinates 10 logcal coardinates using the trverse of the current transform.

/ FlatienPath may be called befare GetPath so that anly line segments will be enumerated.
Errors

- Use: the GetLastError function to retrieve the error value, which may be
i onc of the following:

ERROR_CAN_NCT_COMPLETE
L ERROR_INVALID_PARAMETER
ERROR_BUFFER_OVERFLOW
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6.3.2.7. PathToRegion
HRGN PathToRegioa(hde)

HDC Adc: .

The PathToRegion funcuion creates a region from a path.

Parameter Description
hde Identifies the device context of the path.
) Returns

s Returns the handle to the resulting region il the call succesds, ¢ otherwise.

Comments

‘ The DC must have an inactive path bracket, started by cafling BeginPath and ended by calling EndPath. PathToRegien discards the
path.

The current SetPoiyFiliMode value is used to create the region.

Errors

Use the GetLastError function o retrieve the error value, which may be one of the following:

ERROR_CAN_NOT_COMPLETE
ZRROR_INVALID_PARAMETER
ZRROR_NOT_ENOUGH_MEMORY
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6.3.2.8.  SelectClipPath

BOOL SelectClipPath(hde, iMode)

HDPC hdc;
int :Afode;,

The SelectClipPath function selects the current path as a clip region for the specified DC.

Farameter Description

hde Identifies the device context of the path.

thfode Specifics the way to use the path. The following values are aliowed:
Type Meaping

RGN_AND  The asew clip region includes the overlapping arcas of the
current clip fegion and the current path (intersection).

RCN_COPY The oew clip region is the current path

RGN_DIFF The new clip region includes the arcas of the current clip
regron with those of the current path excluded.

RGN_OR ‘The new clip region inciudes the combined areas of the
current clip regron and the current path (union).

RGN_XOR The new clip regien includes the combined areas of the
current ¢lip region and the current path but without the
overlapping areas,

Resitrns
The retumn value is TRUE if the call succesdad, atherwise FALSE.

Comments

The DC must have an nactive path brackey, started by cailing BeginPath and ended by calling EndPath. SelectClipPath discards the
path

Errors
Use the GetLastError function to retrieve the error value, which may be one of the following:
ERROR_CAN_NOT_COMPLETE

ERROR_INVALID_PARAMETER
ERROR_NOT_ENOUGH_MEMORY
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6.3.3, DIB Driver

In Windows 3.0 we added device independent bitmaps (D[Bs). D(Bs support a vanety of well defined ¢olor packed pixel formats.
Because of thewr coior support and portability DIBs are a toot used 1o create and manipulate color images independent of the target

device. [mage procsssing application make use of DIBs today.

The original goal of 2 DIB dnver was to allow applicatons and GDI 1a directly modify the same bitmap image. However a much
more importasnt goal is to produce the best possible display drivers for 8, 16, 24, and 32 bit formats. The DIB formuats match the
hardware formats. In essence the display would be treated 25 2 DIB by the DIB driver. We are out to make the best and fastest
dumb frame buffer. The DIB actually supports a st of helper functions to device drivers. Those functions range from memory
device suppart to a min} driver engine for frame buffer display devices. Thess helper functions provided by the DIB driver will
simplify the complexuty of future device drivers, in particular drivers for blitter ar frame buffer based displays. There is also the
bemefit that printing will be mors robust and predictabie. Most printer drivers rely an the screen driver to do the rasterization, which
mears that the quality of the printed page depends on the display driver. By retargening the printer drivers to the DIB driver
r=liability goes up.

A DIB driver for Windows needs to support 1, 4, 8, 16, 24, and 32 bit per pixel formats.

DIE DCs will be diferent from traditional memory DCs in the sanse that there will be no restrictions on the source and destination
of BuBlt

We will be using 32 bit code where gver appropriate.

There 15 2 compiete spec and schedule for the DIB driver under ssparate cover.

The use of the DIB dnver by display drivers is discussed in the display driver spec by keithla.
The three functions added are

CreateDibSectica Creates a DIB that both the application and GDI can wrte to.
SetDIBColorTable Sets the color table of 2 DIB.
SetDIBColorTable Gets the color table of 2 DIB.

HIGHLY -

-— .ty -
R OONFIDENTIAL - ' MX 2120470
' , . -~ CONFIDENTIAL
CMS 00013764 -
Microsoft Confidential Page 103 Printed 09/30/92 05-57 PM
RBC 04165




6.3.3.1.

Cre;nthIBScctinn

HETTMAF CreateDIBSection(hde, lp/nfo, fnit, iUsage, IppBits)

HDC hde, /* handle of device context *
LPBITMAPINFO pinfo; /* address of bitmap data ]
DWORD fInit, /* scanline-ordering flag ./
DWORD iUsage, /* color-format flag s
LPBYTE */ppButs; /* address of bufTer that receives bitmap data */

The CreateDIBSection fiunction copies color data for a number of scanfines into the given buffer.

Parameter

hde
ipinfo
finit

1Usage

ippBurs

Returns

Description

Identifics a device context that contains the logical palette that was used (o miualize
the biirtap's colors.

Paints to 2 BITMAPINFO structure that describes the desired sizs and format of the
bitmap, in addition, this structure contains a logical palette.

Specifies whether the ordering of scanlines in the bitmap. This argument can be
either one of the following constants:

Constant Meaning

BMF_TGPDOWN The first scanline in the buffer at which
IppBits points 15 the top scanline.

BMF_D1B The first scanline in the buffer at which
IppBits points is the bottom scanline.

Specifies whether the dnuColors Seid of BITMAPINFO structure contains explicit
RGB values or indices ingo the currently realized logical palenre. This argument can be
one of the following constants:

Constang Meaning

DIB_PAL_COLORS  The BITMAPINFO structure contains an
array of 16-bit indices inlo a logical paiette.

DIB_RGB_COLORS  The BITMAFINFO structure contains an
array of literal RGB values R

Points to 3 buffer that receives the bitmap bits.

The return value is a handle that 1dentifies the hitmap if the function is successful. Otherwise, it is NULL.

Comments

The bitmap bits which are stored in the buffer a which fppBits poiats will be aligned on DWORD boundaries.

¢
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6.3.3.2. SetDIBColorTable

int SetDIBColorTabie (hde, iStartindex, iNumindices. IpRGEOuadTable)

HDC Ade; . /* handle of device context .
UINT :Startinder; /* start of qurads to change *f
UINT iNumindices, /* number of quads to change o/
LPRGBQUAD /pRGBQuadTable, /* address of RGB quads i

Tobe SetDIBColorTable function sets the color table in a DIB selacted inw a DC.

Parametey Description

hde Identifies a device context that contains the DIB.
iStartindex Index at which the set or get sans.

iNumindices Number of indices to set or get.

IpRGBQuadTable  Table of RGB quads.

Returns
The return value 1s the number of colors set i the function is suceessfiz), Otherwise, it is NULL.

Comments
The value Startindex+iNumndices can excesd the cwrent number of colors or the maximum for (he format. This case may extend
the total number of colors in the DIB, up 1o the maximum value.

Errors

Use the GetLasiError function to retrieve the error value, which may be one of the following:

- hBitmap is net 8 valid DIB Bitmap.
- IpRGBQuadTable is too small to hold 1Numindices number of colors.
- 15tartindex 1s greater than the current number of colors 1n the DIB (biCl:Used if non zero, or the max for the DIB format).

- DIBs which don't have a color table (>Sbpp).
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63.33. GetDIBColorTable

int GetDIBColor Table (hdc, 1Stari/ndex, iNumlindices, ipRGEQuadTabie)

HDC Adc. - /* handle of device comiext */
UINT uStartindex, /* suart of quads to change *f
UINT iMumindices, /* aumber of quads to change o
LPRGBQUAD [pRGBCvadT able, /* address of RGB quads «f

The SetDIBColorTable function gets the color table in a DIB selected into a DC.

Parameter Description

hdc 1dentifies a device context that contains the DIB.
iStartindex Index at which the set or get starts.

iNumlindices Number of indices 10 set or get.

IpRGBQuadTable  Table of RGB quads.

Returns
The retumn value 55 the number of colors retneved if the function is successful Otherwse, it is NULL.

Comments

The value Startindex+iNumindicas can exceed the curment number of colors or the maximum for the format. The return value is Min
(iNumindices, Actual number of colors - 15tarndex + 1).

Errors

Use the GetLastErrar fancon to retrieve the error value, which may be one of the following:

- hBumap is net 2 valid DIB Bitmap.
- IpRGBQuadTable is too small to hold iNumindices number of colors.
- iStanindex is greater than the current number of colors in the DIB (:ClrUsed if non zery, or the max for the DIB format).

- DIBs which don't have a coler table (>8bpp).
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6.3.4, Device Independent Color

Pevice independent color (NC) alse has a separate spec, we will only discuss it briefly here.

The cancept of DIC is very sumple, that isnages, camposed of pixels whose color is communicated through RGP triplets, should
appear the same tegarcless of the target devace. It should look the same on the screen as it does on ink-jet as it does on thermal wax,
as il does on ink sublimation. as it does on film.

There are four mintmum requirements. 1) Definition of a legical eolor space. 1) Color aware output devices. 3) Color
comununication between application and device. 4) Ability to for apphicatians to do color separations,

Device independence normally implies that any particular device will not be used 10 its fullest capabilitics or the output will not be
the best passible oo that device. in the case of color if an application enly wants device independenrs then it has no real control over
salid device colors. How do we support applications that wish 1o support device colors in charts and stuff? Well, the 24 bit RGB is
packed into 2 32 bit quantity, We're already using some of thoss eigin bits for palente issucs, let's just grab one more for this, say
0x04. If the brt 15 set then the RGB is to interpreted as a devics color coordinates. This means that i specifias a solid color. Think of
it this way, a device color coordinate triplet means that the driver has no coatrol over how the color is produced In the cass of 2
brush, if the device were (o dither it would be asting against the wishes of the application. (But through CreateDIBBrush( ) an
application can specific an exact dither.) If the device cannot satisfy the request the device can fail the call. For example most color
printers have only two values for each ink, either on or off. If an application were to call SetPixel (hDC, X, ¥, (0x04, 127, 127, 0))
10 set 2 shade of yellow the device should fail the call. It is up to the application to read the device characterization file to determine

what the device can do.
Added color definitions:
typedef struct tagCIEXYZ
{

DWORD aexyzX;
DWORD ciexvzY:
DWORD ciexyzZ;
} CIEXYZ,
npedef CIEXYZ FAR* LPCIEXYZ;

typede! struct tagCIEXYZTRIPLE

CIEXYZ ciexyzRed:
CIEXYZ ciexyzGreen;
CIEXYZ ciexyzBluse,
} CIEXYZ:
npedef CIEXYZTRIPLE FAR® LFCIEXYZTRIPLET,

The functions added are:
EnabledIC alfows app ta ferce color matching
EnumNamedDeviceColors enumerates named devies cologs
SetColorSpace defines the endpoints of the logical RGB space in the CIEXYZ space
GetColorSpace gets the endpeints of the jogical RGB space in the CIEXYZ space
StartSepsration allows applications to da color separations
SetOverprint determines how separations are to be printed
GetCharactertzation Table retrieves a devices color characteristics (Or pass name of ile7)
SetCharacterizationTable sets a devices color characteristics (Or'perhaps pass pame of file”)
- b
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6.3.4.1. EaableDIC
BCOL EpableDICHDC, fEnableDIC)

HBDC Adc, /® handle of devicz context s/
BOOL fEnableDIC: /" turns image color matching on and off  *f

The EnableDIC function causes image color maiching to be performed on the giver DC.

Parameter Description

hde Tdentifies a device contexa that contains the logical pafette that was used to initialize
the bitmap's colors.

JEnableDIC Turns image color matching on and off. TRUE turas it on, FALSE s it off.

Returas

The return value is true if the function 15 successful. Otherwase, it is NULL.

Comments

EnableDIC aoverndes the default value set by the user using the Control panel's Color saction.

HIGHLY - '

CMS 00013768
2120475

CONFIDENTIAL -~ CONFIDENTIAL

Microsoft Confidential Page 108 ' ’ Printed 09/30/92 05:57 PM -

RBC 04170




L5

6.3.4.2. EnumNamedDeviceColors

int EnumNamedDeviceColars(hde, [pesNamedColor, IpEnumColorFunc, [Paranm)

HDC hdc; /* device-context handle *f
LPSZSTR lpszNamedCoiar, /* address of family-name stnng *
ENUMCOLORSPROC lpEnumColorFunc, /* address of callback function *f
LPARAM [Param, /* address of application-supplied data of

The EnumNamedDeviceColors functian sither queries for a specific name or eaumerates the named colors a device supports.

Parameter Description
hde Identifies the device context.
{pNamedColor Points to 2 null<erminated string that specifies the name of the desired

color If pot NULL then that color is epumerated first if it exists. If
lpszFamily is NULL, EnumNamedDeviceColors enumerates all camed
colors the device supports in no particular ocder.
IpEnumColarFunc Specifies the procedure-instance address of the application-defined
callback function. See the description of the EmumColorsProc functicn.
IParam Points to application-supplied data. The data is passed to the callback
fupction along with the color information.

Returns
The return value specifies the last value returped by the callback function, Its mearung is implementation specific.

6.3.4.3. EnumColorsProc

int CALLBACK EaumColorsProc(ipssColorName, [pCIEXYZ, lpData)

1pszSTRING lpszColorName,  /* pointer to name of color ¢
IpCIEXYZ [pCIEXYZ, /* address of coefficients */
LPARAM iplata; /* application-supplied data *

The EnumFontsProc funcuon is ax application defined calfback function that processes font daw from the EnumFonts function.

Parameter Deseription

{pszCeforName  Points to a null termimated color name.

IpCIEXYZ Points to the CTEXYZ definition of the color.

IpDaia Points to the application-supplied data passed by EnumNamedDeviceColars.
Returns

This function must retum a nonzero vajue to continue enwmerdtion; ¢ stop enumeration, it must retwn zero.
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6.3.4.4. SetColorSpace

BOOL SeiColorSpace(hde, lpciexyzRGB, ColorSpace}

] HDC hdc; /* handle of device context i
LPCIEXYZTRIPLET lpctexyzRGB; /* painter 10 rgb definition in ciaxyz space */
UINT ColorSpace /* calor space to s .

' The SetColorSpace defines the endpoinis of the logical RGH space in CIEXYZ space.

Parameter Description

Ade Identifies a device context that is to have the gven color space definiticn.
ipciexyzRGB RGE definition it CIEXYZ space. ’
ColorSpace Delermines what color space to set. It can bave the following meanings:

[:‘.'; Coustant ’ Meanicg
DEVICE_RGH RGEQuads defined in API's are to be
intezpreted as device RGB's. [n effect this
turns color matching off.

{ DEVICE_CMYK RGBQuads dafined in APT's are to be

f interpreted as device CMYK. No transtation,
af these values are allowed. The

L CIEXYZTriplet is ignoted in this case.

i CALIBRATED_RGB  The given CIEXYZTriplet defines the

' endpoints of the RGB's used in all APTs.

Returns

1
Pl The return value is TRUE if the function is successful. Otherwise, it is NULL.
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f 6.3.4.5. GetColorSpace

BOOL GetColorSpacelhde, [pcienzRGE, CalorSpace)

‘ HDC hde: _ /* handle of device context +f
‘ LPCIEXYZTRIPLET lperexyzRGE; /* ponter to put rgb definition in ciexyz space !
UINT ColorSpace /* color space defined »

The GetColorSpace retrieves the current codponts of the logical RGB space in CIEXYZ space.

Parameter Description

hde Identfies 3 device context that is to have the given color space definition.
b IpcieyzRGE  RGB definiticn in CIEXYZ space.
{ : ColorSpace Determines what color space is set, It can have the following meanings:
f" Constant s Meaning
| ' DEVICE_RGB RGBQuads defined in API's art 10 be

interpreted as device RGB's. In effect this
turns color matching off.

DEVICE_CMYK RGBQuads defined in API's are to interpreted
as device CMYK. No translation of these
values are allowed. The CIEXYZTriplet is
ignored in this case.

: CALIBRATED_RGE  The given CIEXYZTripiet defines the
endpoints of the RGB's used in all API's.

Returns

. The refurn valus is TRUE if the function is successful. Otherwise, it is NULL.
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6.3.4.6, StartSeparation

BOOL StartSeparation{hde, [pszColorName, Coefl, Coef2, Coef3, Coefd, ColorSpace)

HDC hde:, i} /* handle of device context «
LPSZSTRING ipszColorName:; /* pointer to zero lermunated name of color *
ULONG CoefT, /* first coefficient *f
ULONG Coe/2; /* second coefficient .
ULONG Coef3,; /* third cosfficient */
ULONG Coef#; /* fourth coefficient *f
UINT ColorSpace * color space ./

_ The StartSeparation function causes 3 monochrome image 1o be accurmulated and to be displayed with the given color.

Parameter Description

hde Identifics the device context.

lpszColorName  Puinter to the name of the requesied color.

Coefl Used to define the requested color in a device independent way.
Coef2

Coef3

Coefd

ColorSpace Datermines the color space the requested color is defined against. The coefficients
abave define the requested color in the coler space. It <an have the following

meanings:

Constant Meaning

DEVICE_RGB Color = CoefI*R + Coef2*B + Coe3*G
DEVICE_CMYK Color = Coef1*C + Coef2*M + Coef3*Y +Coef4*K
CALIBRATED RGB  Color = Cocf1*R + Coef2*B + Coef3°G

The RBG is the DC's logical RGB.

Returns

The return value is TRUE if the fanction is successful. Otherwise, it is NULL.

Comments

If the device does not support the named color, then it uses the color space definition to inatch the color wanted. The image is
accumulated until the next StartSeparation or untit EndPage. (Shouid we define an EndSeparation for symmetry?) When
EndPape is cailed the separations printed. Overprinting or transparency is supported by the SctOverPrinzing function.
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6.3.4.7. SetOvefi’rinting

BOOL SetOverPrinting(Ade, fOver)

HDC Adc; /* handie of device context *
BOOL [Over; /* flag for overprinting *

The SetOverPriming funcuon determine how separations are to be put together.

Parameter Description
hde Identifies the device context.
fCOver Determines overprint mede. If TRUE then scparations print over each other, If

FALSE then the top separations cause the images beiow them 1o be erased for those
areas of the scparation that are not opaque.

Returns '
Returns the value of the current value.

Comments

The default value is FALSE.
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6.3.4.5. GetCharacterizationTable

BOOL GetCharacterizationTable(hdc, IpTable)

BDC hde: /* handle of device context bl
LPVOID {pTable; /* painter to table to fUL -/

The GetCharacterization funcuon retrieves the characterization information for the device.

Parameter Description

hdc {dentifies the device context.

{pTable Pointer 1o 1abie to Hil with device's characterization.
Refurns

The requen value is TRUE if the function is succeseful Otherwise, it is NULL.

Comments

THE FORMAT OF THE CHARACTERIZATION INFORMATION 1S NOT YET DEFINED. Applications or DLL's may want to do
their own color and gamut matching (Or perhaps pass name of file?)

6.3.4.9. SetCharacterizationTable

BOOL SetCharacterizationTable(hdc, {pTable)

HDC hdc; /* handle of device context -f
LPVOID IpTable; {* pointer 1o table (o copy *f

The SetCharacterization Table sats the characterizanon information for the device,

Parameter Description

hde Identifes the device context.
{pTable Fointer to the table 10 copy.
Returns

The rerurn value is TRUE if the funcuoan 15 successful. Otherwise, it 1s NULL.

Comments

THE FORMAT OF THE CHARACTERIZATION INFORMATION IS NOT YET DEFINED. Users will have the ability to
recharactenze thetr devices. Devices may dnft, or new printing paper may be introduced, or the dithering scheme may be upgraded,
or the phosphors gt old, cte. We expect third parties to to supply tools to do this. (Or perhaps pass name of file?)
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6.3.5. Color Cursory

Geez, 05/2, NT. and all of our competitors support color cursors. To see what this means just move icons around and watch ther
rurn menochrome, We have lots of code we can grab from O5/2 and NT to do tus.

6.3.6. Metafiles -

What are the problems with metafiles? And why should we fix them? Let us start with the problems Sirst.

The basic problem is that metafiles are not really devive independent. Some metafile records use device coordinates instead of logical
coordinates, non-linear text cannot be properdy scaled, no ides as to the intended size of the image represented by the metafile, etc.

Windaws NT has addressed these problems.
The 7 limitations in 14 bit metafiles which NT Sxes ares

1. Device dependent umts - 16 bit metafile is device dependent in MM_TEXT mode.
2. No bounds information. - Have no idea how big the picture is before it is played.
3. Not scalable. - metafile trancform overwrites piayback transforms.

4. Clipping is device dependent.

5. Different programming interface (some fixed in 3.1)

6. Font seleciions - NT records panose number gs well as facenames.

7. No way to determine the set of RGB's important in the mewaflle.

The second problem is the addition of new records to metafiles. As we add APFs to GDL, like those in the previous section, we must
be able to record thess functions in metafiles so new metafile recards are creaied. But if a mewafile with new records gets played on
Windows 3.1 then thees racords will be ignored. This problem is not a metafile problem per se, but it is a real problem none the less,
Either the system and/or applications are going to have to consiruct metafiles without Bew records to be played on 3.1.

In order to address both of the above problems it has bezn proposed that Chicago support the NT enhanced metafiles.

The functions added are:
CloseEnhMetaFile Closes an ¢nthanced merafile DC
CopyEnhMetsFile Copies an enhanced metafile
CreateEghMcetaFiie Creates an enhanced maafiie DC
DeleteEnhMetaFile Invalidates enhanced metafile handle
EoutnEnhMetaFile Returns GDI calls within an enhanced metafile
EnumMzetaFileProc Processes metafile data
GdiComment Adds a comment o an sahanced metafile
GetEnkMetaFile Creates an enhanced metafile
GetEnhMetaFileBits Copies enhanced metafile bils 1o & buffer
GetEnhMetaFileDescription Returns creator and title for enhanced metafile
GetEnbMetaFileHeader Returns enhanced metafile header
GetEnhMetaFilePajerteEntries  Returns enhanced metafile paiette entnes
GetWinMetaFileBits Retrieves metafile contents in Windows format
PlayEnhMetaFile Plays an enhanced metafile 10 2 DC
FPlayEnhMetaFileRecord Plays an enhanced metafile record
SetEphMetaFileBits Creates a memary-based enhanced metafile from dats
SetWinMetaFileBits Creates enhasced metafile fromn Windews metafile data
¢
6.3.6.1, CloseEshMetaFile B ]
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The CloseEnhMetzF';Ie function ¢loses an enhanced-metafile devics context and returns a handle that identifies an enhanced
metafile

Parameter Description
hde Idenufies an enhanced-metafile device context
Returns

The return value is 2 hand!e that ideotifies an enhanced metafile if the function is successful, Otherwise, it is NULL,

Comments

Axn application can use the enhanced metafile handie that was returned by this function to perform the following tasks;
. Display a picture that is stored in an enhanced metafile

. Create copies aof the enhanced metafile

. Enumerate, edit, or copy individual records in the ¢nhanced metafile

. Retrieve an optional dessription of the metafile coments from the enhanced metafije header

. Retrieve a copy of the enhanced-metafile headar

» Retrieve a binary copy of the enhanced metafile

. Enumerate the colors in the aptional color-palents

When the application no longer needs the enhanced metafile handle, it should call the DeleteEnhMetaFile funcuon.
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6.3.6.2. CopyEnhMetaFile

BENHMETAFILE Cops EnhMetaFile(hem/Sre, IpszFile)

HENEMETAFILE hem/Sre; /* handle of an enhanced metafile */
LPTSTR lpssFife; #* address of a filename string *f

The CopyEnhMeraFile function copies the contents of an enhanced metafile to the specified file,

Parameter Description

hem/Src Idenufies the sowrce enhanced metafile.
IpssFile Points to the name of the file that is 1 receive the enhanced metafile, If

NULL, the metafiic is copied to memory
Returns i
The return value identifies a copy of the erhanced metafile if the function is successful. Otherwise, it is NULL, Use the GetLasiError
function ta obtain extended error information.
Comments

If [pszFife is NULL, the metafile 1s copied to memary; otherwise it is copied to disk. Applications tan use metafiles storcd in
memory for temporary operations. An application should delete an enhanced metafile once it 15 no longer nesded by calling the

DelereEnhMetaFile funcuon.

- HIGHLY OMS 00013778

CONFINENTIAL - wx 2120884
: MR IBENTIAL

Microsoft Confidential Page 117 Printed 09/30/92 05:57 PM

RBC 04179



6.3.6.3. CreateEnhMetaFile

_BDC CreateEahMetaFile(hdzRef [pFilename, IpRect, IpDeseription)

HDC hdeRef. /* handle of a reference device-contexy *f
LPTSTR ipFilename; /* address of a filename string *f
LPRECT lpRect, /* address of a bounding rectangle */
LPTSTR ipDescription;, /* address of an optional description-string */

The CreateEphMetaFile function creates an enhanced-metafile device context that can be used to store a device-independent
picture.

Parameter Description

hdcRef [dentifires 3 reference device for the enhanced metafile.

IpFitename Points to 3 filename in which the enhanced metafile is stored.

IpRect Points 1o 3 RECT structure that specifies the dimensions (ia .01 mm units) of

the picture that will be stored in the enhanced metafile.
IpDesecription Points 10 a string that specifies the name of the application that created the
picture as well as the picture's title,
Returns
The return value identifies the device context for the enhanced metafile if the function is successful. Otherwise, it is NULL,

Comments

Windows uses the reference device identified by kdeRef to record the resolution and color format of the device on which a picture
originally appeared.

If {pFilename is NULL, the enhancad metafile is stored temporarily in memory.

The lef? and top members of the RECT structure at which fpRecr poinis must be less than the right and botform members
respectively, Points along the edges of the rectangle are included in the picture, If /pRect is NULL, GDI computes the dimensions of
the smallest rectangle that will surround the picture drawn by the application.

The string at which [pDescription points must contain two null characters between the application and the picture name. For
example: “XYZ Graphics Editort0\0Bald EagleW)" where "' represents the nufl character). If ipDescription is NULL, there is no

correspanding entry in the ephanced-metafile header.

Applications use the device sontext (DC) created by this funciion to stors a graphics picture in an enhanced metafile, The handle
identifinng this DC can be passed 10 any GDI drawing function

Omee an application stores a picture in an enhanced metafile, it can display the picture on any cutput device (by calling the
PlayEahMetaFile funciion.) When displaying the picture, Windows uses the recrangle at which the {pRect structure points and the
resolution data {from the reference device) to position and scale the picture.

The device contaxt returned by this function contains the same default atuributes associated with any new DC,

Applications must use the Get'WinMetaFileBits function to copvert n enhanced metafile to the older Windows-metafile format.

It is recommended that the filename for the enhanced metafile use the .EMF extension
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6.3.6.4. DeleteEnhMetaFile

BOOL DeleteEnhMetaFile(rems)

HENBMETAFILE hemf, /* handle of an enhanced metafile */

The DeleteEnhMetaFile function deletes a metafile or a metafile kandle,

Parameter Descriptisa

hemf Identifies an enhanced metafile.

Returns

The return value is TRUE i the metafile has been invalidated Otherwisz, it is FALSE.

Commeots

If fremy identifies an enhanced metafile that is stored in memory, this funcrion deletes the metafile, If hemf identifies 2 metafile that
13 stored on disk, this function deletes the metafile handi¢ hemf but the actual metafile is not destroyed. (An application <an retricve
the file by calling the GetEnhMetaFile function.}
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6.3.6,5. EnumEnhMetaFile

{ BOOL EnumEnhMetaFilelhde, hemy, IpEnhdfetaFunce, (pData, ipRect)

- HDC Ade: /* handle of a device contexi f
. HENHMETAFILE Aem/, /* handle of an enhanced metafile -
PROC IpEnhMetaFunc, /* address of a callback funcuon .
LPYQID lpData, #* address of cailback-fanction data =
LPRECT /pRect; /* addrsss of a picture’s bounding rectangle */

The EcomEnhMetaFile funclion enumerates the records within an enbanced metafile by retrieving cach record and passing it to the

specified callback function.
Parameter Description
hde 1dentifies a device context. This handle is passed to the callback
function. '
‘ henf Identufies the enhanced metafile.
[ IpEniMeraFune  Pounts to the application-supplied caliback function.
lpData Points tg opticnal callback-fenction data
lpRect Paints to 3 RECT structuse that specifies the coordinates of the picture's

upper-left and lower-right corners. The dimensions of this rectangle are
specified in logical units.
Returns
The return value 13 TRUE if the cailback function enumerates all the records in the enhanced metafile. Otherwise, it is FALSE.

Comments

Points along the edge of the rectangle at which /pRect points are included in the picture. If kde is NULL, Windows ignores IpRect.
If the callback function catls the PlayEnhMetaFile function, Ade must identify 2 valid device context. (Windows uses the device
context's transformaton and mapping mode to transform the picture that is displayed by the PlayEnhMetaFile function. If Adc is
NULL, the picture wll not be transformed and may appear distorted.)

Applications can use the EnumEnaMetaFile function to embed one enhanced metafile within another.
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6.3.6.6, EnumMetaFileProc

it CALLBACK EoumMetaFileProc(hDC, {pHTable, [pMFR, nObj, lpClientData)

HDC #DC, / handle of device context =/
HANDLETABLE FAR */pH7able, /* address of metafile handle-table */
METARECORD FAR */pAfFR: * address of metafile record *f
int nOby, /* count of objects o
LPARAM /pClientData, /* address of optional data*/

The EnumMetaFileProc function is an application-defined callback function that processes metafile records. This function is called
by the EnumMetaFile function.

Parameter Description

hDC Identifies a metafile device-context.

lpHTabie Pounts o a table of handles associated with the graphic objects
(pens, brushes, and so on) in the metafile.

IpMFR Points to one of the records in the mezafile.

nObj Specafies the number of objects with associated handles in the
handle table.

IpChentData Points to any application-supplied data.

Returas

This function must refurn a nonzero value to continue enumeration; 1o 5iop eanmeration, it must return zers.

Comments
An application must register the function by passing its address w the EnumMetaFile functien.

EnumMetaFileProe is a placeholder for the application-supplied function came The actual name must be exported by including it in
an EXPORTS statzment in the applicadon's module-definition file
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6.3.6.7. GdiComment

BOOL GdiComment(hde, aSize, [pData)

. HDC hdc, /* handle of a device context */
! UINT nSize; #* gize of text buffer ~
' LPBYTE /pDats, /* address of text uffer *f

The GdiComment function copies the comment from a buffer into the eahanced metafile that has beea specified.

Parameter Description

hde Ideniifies the Sevics context

nSize Specifies the length of the comment buffer in bytes.
ipData Points to the buffer that contains the comment.
Returns

The return value is TRUE if the function is succassful. Otherwise, it is FALSE.

! Comments

A comment may ioclude any private information. Examples are the the source of the picture and the date upon which it was created.
(A comment should begin with an application signagure followed by the data.}

Comments should not contain application-specific data nor shauld they contain position-specific data. (Positon-specific data is data
specifying the location of a record=it should nat be included since one metafile may be embedded within another metafile.)
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6.3.6.8. GetEnhMetaFile
HENAMETAFILE GetEnhMetsFile(fpsz\feraFile)

LPTSTR ipszMetafile, /* address of metafile name *f

The GetEahMetaFile function creates 2 handle that identfies the enbanced metafile which is stored in the specifisd fie
Parameter Description

lpszMetaFile Points to a nuil-ierminated filename that contains the enhanced metafile.

Returns

The return value identifies the enhanced metafile if the function is successful. Otherwise, it is NULL

Commesots

When the application no longes needs an enhanced metafile hand, &t should call the DeleteEnshMetaFile function.

A Windows-format metafile must be converted to the enhanced format (by calling SetWinMenFileBits) before it can be processed by
the GetEnhMetaFile function.

;
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6.3.6.9. GetEnhMetaFileBits

UINT GetEohMetaFileBits(hem/, cbBuffer, ipbBuffer)

HENHMETAFILE hemf: /* handle of metafile ./
UINT cbBuffer; /* size of data buffer *f
LPBYTE [pdBujfer, /* address of data buffer %/

The GetEnhMetaFileBits function retneves the contents of the specified enhanced metafile and copies them inte a buffer,

Parameter Description

hemf Ideatifies the enhanced metafile.
chBuffer Specifics the size, in bytes, of the buffer mserved for the data. Only this
many bytes will be written.

ipbBuffer Points 1o the buffer to receive the metafile data The buffer must be
sufficiently large to contain the data, If [pData is NULL, the function
returns the sizé necessary (o hold the data,

Returas

If the fanction is successful and /pData is NULL, the return value specifies the size of the enbanced metafile in bytes; if the function
is successiul and /pData is a valid pointer, the return value specifies the number of bytes copied. The return value is zero 1f an error

oCours.

Comments

Ones the enhanced metafile bits are retrieved, they can be vsed to create a memary-based metafile by calling the SetEnhMetaFileB;
functon.

The GetEnhMewaFileBits function does not invalidate the enhanced metafile handle hemf. An application should free the handle by
calling the DeleteEnhMetaFile functuon when it no longer needs the bandle,

The metafile contents retrieved in thus function is in the enhapced format To retrieve the metafile contents in the Windows 3 0
format, use the GetWinMetaFileBits function.
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6.3.6.10. GetEnhMetaFiieDescription

UINT GetEnhMetaFileDescriptionlhemy, cchBufer. {pszDescription)

BENHEMETAFILE hemf, /* handle of enhanced metafile o
UINT cchBuffer, /* size of lext buffer in characters %/
LPTSTR /pszDescription; /* address of text buffer s/

The GetEnhMetaFileDescription function retrieves an optional text description from an enhanced metafile and copies the suriag to
the specified buffer.

Parameter Description
hemy Identifies the enhanced metafile.
echBuffer Specifies the size, in characters, of the buffer at which IpszDescription

points. This is the maximum oumber of characiers copied.
lpszDescription Points to the butTer into which the function copies the optional text
description.

Returns

[f the cpuonal 1ext descniption does nat exist, the return value is zero. If the text description exists but IpszDeseription is NULL, the
rerumn value is the length of the siring 1n characters. If the text description exists and lpsrDescription is a valid pointer, the retun
value specifies the number of characters copied into the buffer, Otherwise it is GDI_ERROR.

Comments

The optzonal text descriplion centains two strings, the first identifies the application used to create the enhanced metafilc and the
second idennfies the picture comtained in the metafile. The two strings are separated by two null characters. For example: "XYZ
Graphics Editor\\0Bald Eagle\0”™ where "0’ represents the NULL character.
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6.3.6.11. GetEnhMetaFileHeader

UINT GetEohMetaFileHeader(hens coDuffer, ipemh)

BENHEMETAFILE hemy; /* handle of enhanced metafile .
UINT cbBuffer; - /* size of buffer in bytes */
LPENEMETAHEADER /pemir; /* address of buffer thar receives data ./

The GetEnhMetaFileHeader function retrieves the recard which containg the beader for the specified enhanced metafile

Farameter Descriptioa

hemf Identifies the enhanced metafile for which the header is retrieved.

cbBuffer Specifies the number of bytes to be read. Only this many bytes wal}
be written.

Ipemh Points 10 a ENEMETAHEADER structure that receives the header

record. If NULL, the function returns the size of the header record.

Returns

If ipemk is NULL, the rerurn value specifies the size of the record which contains the header; if Ipem# is a valid pointer, the retum
value specifies the number of bytes ¢opied. Otherwise it is zero.

Comments

An enhanced metafile header containg information such as the metaffle's size in bytes, the dimensions of the picnure stored in the
tnetafife, the sumber of records stored in the metafile, the offset 10 the optional text description, the offset 10 the optional coior
palene, the size of the optional color palette, and the resolution of the device upon wiuch the picrure was creatsd.

The record that contains the enhanced metafile header is always the Srst record in the memfile.
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6.3.6.12. GetEnhMetaFilePaletteEatries

UINT GetEahMetaFilePaletteEatriesthems, cEmmries, Ippe)

BENEMETAFILE Aemf, /* handle of enhanced metafile ./
UINT cEntrres, /* count of paletts entries .
LPPALETTEENTRY ippe; /* address of PALETTEENTRY array .

The GetEnhMet1aFilePaletteEntries function retrieves optional colar-palette entries from the spegified enhanced metfile,

Parametery  Description

hemf” Identifies the ¢nhanced metafile.

cEnmes Specifies the number of entries 1o be retrieved from the optional color
palette.

Ippe Points to an array of PALETTEENTRY structures that will receive the
palette colars. The array must contdin at least as many structures as
specified by the cEntries parameier.

Returns

If {ppe is NULL and the enhanced metafile contins an optional color palette, the refurn value is the number of entries in the
enhanced-metafile’s color palette; if fppe is a valid pointer and the enbanced metafile containg an optonal color paletie, the rerum
vatus is the number of emiries copied: if the /ppe 15 2 valid pointer but the metafile does not contain an optional color palene, the

return value is zero. The rerarn value is GDI_ERROR if an ervor ocours,

Comments

An application can store an optional coler palette in an enhanced metafile by calling the CreatePalette and SetPaleneEntries
functions prier 1o creating the picture and storing it in the metafile. By daing this, the application can guarantee consistent colors
whea the picrure 1s displayed oa a variety of devices.

Applications which display a picture siored in an enhanced metafile should call the GetEnhMetaFilePalenieEntries function to

determine whether the opuonal paletts exists, and, if it does, call the GetEahMetaFilePaletteEntries function a second ume to
retrieve those entries. Once the application has retrieved the color palette entries, it should create a logical palente, select it into its

dovice context, and then realize st These operations are performed by the CreatePalette, SelectPalette, and RealizePalette functions.

Once the logical palette has besa realized, the application can display the picture with its original colors by calling the
PlayEnhMetaFile functioa.
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6.3.5.13. GetWinMetaFileBits

UINT GetWinMetaFileBits(hemy, cbBuffer, IpbBufler. faMaphiode, hdeRef)

b HENBMETAFILE femf /* handle of the enthanced metafile o
‘ UINT céBuffer, /* buffer size */

LPBYTE ipbBuffer, /* pointer to buffer *f
) INT fulaphfode, /* mapping-mode identifier s/
; HDC hdcReaf: /* handle of reference device-context */

The GetWinMetaFileBits function convents the enhanced-format records from a metafile into the Windows-format records and
stores the converied records in the spesified biJer.

Parameter Description
o hemf Identifies the enhanced metafile.
E cbBufler Spezifies the size. in bytes, of the buffer into which the converted
v records are copied. Only this many bytes will be writien.
fpbBuffer Points to the buffer into which the converted records are copied
| JdagMode Specifies the mapping mode that was used to create the picture stored
| in the enhanced metafile,
hdcRef . ldentifies the reference device.
Refurns

If the functicn is succsssful, the return value is the size of the metafile dats in bytes, Otherwise, it is zem.

Commeants

This function 15 used (o convert an enhanced metafile into an older Windows-format metafile so that its picture can be displayed in
an application that recognizes the older format.

If ipb Buffer is NULL, GetWinMeraFileBits renums the the mumber of bytes required to store the converted metafile records.
Windows uses the reference device context to determine the resolution of the onginal enhanced metafile.

The GetWinMetaFileBits function does not invalidate the enhanced metafile handle hemf. An application should fres the handle by
cailing the DeleteEnhMetaFile funciion when it no longer needs the handle.

Due to the limitations of Windows 3.x, some informaticn may be lost in the retrieved metafils contents. For example, an original
PolyBezier cail in the enhanced metafile may be converted into a Polyline call in the Windows metafile since thers is 1o equvaient

PolyBezier call in Windows 3.x

Windows 3.x applications define the viewport origin and extents of a picture that is stored in 8 Windows-format metafile. As a
resull, the Windows-format records that are created by this function do g0t contain a0y SetViewpontCrg and SetViewpanEx
functions. GetWinMetaFileBits will. however, create Windows-format records for the Set WindowExt and SetMapMode functions.

To creats a scalabie Windows-format metafile, the fithfapMode pararetar should specify MM_ANTSOTROPIC. The upper left
camer of the metafife picture is always mapped to the origin of the referencs device.
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6.3.6.14. PlayEnhMetaFile

BOOL Play EnbMetaFile(rdc, semf. [pRect)

HDC ade: /* handle of a device context *f
HENHMETAFILE hemf /* handle of an enhanced metafile ¢/
LPRECT /pRecr, /% address of bounding rectangle  */

The Piay EnhMetaFile function displays the picture stored in the specified enhanced metafile.

Parameter Description

hde [dentifies the device context for device upon which the picture will
appear.

hemf {dentifies the enhanced metafile.

IpRect Foints to 2 RECT structure that contains the coordinates of the

bounding reczangle that is used (o display the picture. The
coordinates are specified in logical umits.
Returny

The return value 15 TRUE if the function was succesefinl, or FALSE if an error ocourredd. Use the GetLastError function to obtain
extended error information.

Comments

When an application calls the PlayEnhMetaFile function, Windows uses the picture frame in the enhanced-metafile header to map
ke picture onto the rectangle at which /pRect points. (This rectangle may be sheared or rotated prior to calling PlayEnhMetaFite.)
Points along the edges of the rectangle at which JpRect points are included in the picmare,

An enhanced metafile picture can be clipped by defining the clipping region in the output device before playing the enhanced

metafile.

An enhanced metafile can be embedded in a newly created enhanced metafile by calling PlayEnhMetaFile and playing the sourcs

enhanced metafils into the device context for the new enhanced metafile.

The states of the output device context are preserved in this function. Any object created but not deleted in the enhanced metafile is
deletzd by this function.

To abort this function, an appfication can call Canc=!EC from another thread to terminate the operation. In this case, the function
will return FALSE.
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6.3.6.15. PlayEnhMetaFileRecord

BOOL PlayEnhMetsFileRecord(hdc, ipffandletable, ipEniMetaRecord, nHandies)

BDC hac;, /* handle of device context .
LPHANDLETARBLE Ipffondletable; /* address of metafile handle-table */
LPENHMETARECORD ipEniMetaRecord: /™ address of metafile racord */
UINT nffandies; /* count of handles .

The PlayEahMetaFileRecord function plays an enhanced-metafile record by executing the GDI calls that are identified by the

record
Parameter Description
hde Identifies the device context that was passed to EnumEnhMataFile,

IoHandletable Paints to the chject handie-table 10 be used for the enhanced
metafile playback. The first entry in this table coatains the

enhanced metafile handle.
IpErhetaRecord  Points to the enhanced-metafile record 1o be played.
nHondles Specifics the number of handles in the handle table.

Returns

The return value is TRUE if the funcuion is successfisl. Ctherwise, it 18 FALSE

Comments

This is an enhanced metafile function.

N

This function should be called by the EnumEnhMetaFileProc function to play a metafile one record at a time,

The kde, fpHandletable, and nfandfes parameters must be exactly those passed to the EniMetafunc callback procedurs by

EnmumEnhMetaFile.

If the PlayEnhMetaFtleRecord function does not recognize a record, it will ignare the record and return TRUE. If the Ade parameter
tefers to a device context for an enhanced metafile, the unrecognized record wiil be embedded in the enhanced metafile without

modification.
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6.3.6.16. SetEnhMetaFileBits
HENHMETAFILE SetEnhMetaFileBits(ch Buffer. [pData)

UINT chBuffer, /* buffer size *
LPBYTE /pData; /* buffer that contauns cnhanced-metafile data -t

The SetEnhMetaFileBits function creates 2 memory-based enhanced metafile from the suppliod data.

Parameter Description

chBuffer Specifies the size, ia bytes, of the data provided
ipData Pounts to a buffer that contains enhanced-metafile data.
Returns

The refurn value identufies a memory-based enhanced metafile if the function is successful. Otherwise, it is NULL.
Comments

It is assumed that the data whuch IpData contains was cbrained by calling the GetEnhMetaFileBits function.

When the application no longer needs the enhanced metafile handle, it should call the DeleteEnhMetaFile function.

The SetEahMetaFileBits function does not accept metafile data in the windows format. To import the Windows-formal metafiles,
use the SetWinMetaFileBirs funcuon.
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6.3.6.17. SetWinMetaFiieBits

HENHMETAFILE SetWiaMetaFileBits(chBuffer. [pbBuffer, hdeRef, lpmfp)

UINT cbBuffer; /* size of buffer o
LPBYTE lpb3uffer, /* address of buffered metafile datg */
BDC hdeRef: /* handle of reference device<context L

LPMETAFILEPICT lpmfp;  /* suggested size of metafile picture s

The SetWinMetaFileBits function comverts a metafile from the older Windows format to the new enhanced format and stores the
new metafile in memory.

JParameter Description

chBuffer Specifies the size, in bytex, of the buffer that contains the Windows-
format metafile.

IphBuffer Points to a butfer that contains the Windows 3.x metafils data It is

assumexd that the data was previously created using the
GetMetaFileBitsEx or GetWinMetaFileBiis function.

hdcRef Idenufies a reference device,

ipmfp Points to a METAFILEPICT structure that contains the suggested size
of the metafile picture and the mapping mode that was used when the
picture was created.

Returns

The return value identifies 3 memary-based enhanced metafile if the finction is successful. Otherwise, it is NULL. Use the
GetLastError function to obtain extended error information.
Comments

Windows uses the reference device's rescluuon data and the data in the METAFILEPICT structure to scale a picture. If hdcRef is
NULL, Windaws wiil use resolution data for the aurent output device. If pmifp is NULL, Windows uses the MM_ANISOTROPIC
mapping mode to scale the picture so that it fis the entire device surface.

When the application no longer needs the enhanced metafile handle, it should free the handle by calling the DeleteEnhMetaFile
functron.

“The handle returned by this function can be used with other enhanced metafile functions.

If the reference device is not identical to the device in which the metafile is ariginally created, some GDI functicns which use devics
units roay not draw conrecily.

iGHLY |
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6.3.7. TrueTm_

Tlus censists mostly of bug fixes, performance enhancements, and suppart for the new and improved 32-bit rasterizer from STAT.
There are presently oo new API's planned for TrueType.

6.3.7.1.  New rasterizer support

: There are a few problems with the curreat rasterizer. Most of these are related to limitations of doing 16 bit math instead of 32-b1t
math. Some examples: 1) at large point sizes the glyphs are oot right due to cummuiative errors which are not small; 2) Windows
cannot rasterize certain glyphs at certain point sizes. There is alsa the problem that ‘faults’ in the font programs bring the rasterizer
to its knees and our users must restant Windows to get it working again The STAT group is working on a 32-bit version that in
addition to solving these problems alse is doing more performance work, such as rewriting the scan converter to use better
algorithms, The interface to the rasterizer mu<t also be replaced. It should be based on the designed interface of the rasterizer;
currently thare is a layer between Windows and the rasterizer tha must be removed. By removing this layer we will be able to take

i complete advantage of TrueType fonts, for example curtently we cannot support optically scaling fonts.

6.3.7.2. Performance enhancements

This js a grah bag of things we know nead to get fixed. GetCharABCWidths is too slow to be usable. Booting Windows with lots of
TrueTvpe fonts installed is very siow. Reselection of fonts ¢an be siow. (1 need to go through all of my old email 10 see what else
thers is.}

6.3.8. Reduce GDI local heap limitations

Should be obvious, we showld mave stuff out of GDI's heap into their own heaps. Regions are on their way out. Physical devices can
be moved out. Strings can be moved out. Some abjects can be made fixed Neilk's local memory stuff. Etc.

6.3.%, Robustness
Thus is a placeholder for object ownership.

A 6.3.10. _ Reentrant GDI

Goes without saying. The geal is ‘smooth mulutasking’. I define this to mean that the USER asyne _inpul model works, and that
' printing can be done m the background without affecting the performance of the screen. More details to follow as we figure this stuff
| aut.

6.3.11, postponed bugs

There are about 50 t 100 bugs 3.1 postponed against GDI. 1 do sot know right now how many postponed bugs are against the display
dirvers.

6.3.12. General Performance
This is a place holder section.

gradient fills
polyline o driver
o clip regions exposed
region generation 4 . o4
. color maching - . CMS 000137
analyze and do something about all of russhl's data

oo o g GIGHLY .- K 2120500
disjaint polyline CONFIDENTIAL CONFID ‘
profile profile profile . :

Microsoft Confidential Page 133 Printed 09/30/52 05:57 PM

RBC 04195




6.3.13.

Masked bithlts

NT supports this, Our ISV's have askad for this. Multimedia has asked for this. This is supparted in the MM video drivers to some
extent. The Mac has this, it's catled CopyMask( w Quickdraw,

§.3.14. _ Installable decompressors

Mnretofollow.iflhaveLheu'.me,ifldnn'thavethclim:loﬁll!h.isomth:nwedan‘lhzvclhctimcmimpimitBasicanyil‘s
porting over some of the multimedia stuff that really belongs in the system

6.3.15.  Great 24-bit support

By this is meant that applications can just treat the system as if it were 24 bits and the right thing will happen ou 16 and § bit
systems. For example dithenng to a standard 236 color paletic, as in Gideons bidle. Doing manochrome conversions in ao intelligent
fashion when going to printers,

6.4, NICEto Do

6.4.1. Cleanup

6.4.2. lines

6.4.2.1. dithered

6.4.2.2. cosmetic

6.4.3. brushes

6.4.3.1. patterns that wardk 2t different resolutions
6.4.4. text

6.4.4.1. dithered

5.4.5. widelines

6.4.5.1. look better
6.4.52. styles

6.4.53. dithered

6.4.5.4. caps\joins

6.4.5.5. square, round, etc,

6.4.6, line lavout
We should just get code from another group and put it in Windows.

6.4.7. Transforms
NT has this, but ] really haven't heard may requests for this from ISV's
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7. USER

' What do we need to enhance in USER for Chicago? After looking at the hundreds of feature requests and ideas [ have
recerved and then reviewing the stated goals for Chicago 1 have come yp with three major catagories of work in USER. The
following document serves as a bugh level outline for these three major areas which arc expanded system capacity, a Ul which is

easier to use, and improved robustiess and performance.
Looking a lirtle closer into each of these three areas, we can outline five major arcas of focus that wall be of greatast benafit

1o the project. Wcmmﬁmmbyhumemmm;m&i{h:aplimilzs:bm‘icrwapplimﬁonsa.ndby
removing all the other aruficial restrictions that USER places on sysiem resqurces. To make the U] egsier 1o use we will add a new
JDlookwhid:pmduconsiswxcyandbmaﬁmalh.imswthcuscnndmndegmuﬂwpmfonheucwsheﬂ. This also
involves making aspects of the sysiem much more configurable to the end user’s needs and hardware capabilities. Finafly, 1o
imprave robuastoess and performance we are implementing a new agynchronous inpyt model, adding support for preemptive

multitasiang, and mpleng the validation laver so that all entry points iato USER are protected.

7.4. SYSTEM CAPACITY
7.1.1. Support for exga'ndﬂ window and menu hapdle limits

Using a new 32 bit heap manager, window & menu handles will be mapped from their current 16 bil values, which were ap
affset into USER's data segmest in Win 3.1, to & 32 bit far pointer intemally. Hence, the 16 bit window or meou handle will be an
index into its respective handle table, which wili store the real 32 bit far pownter to the internal structure. This will provide for a 16K
limit for both meng and window handles, which is far greater than the several hundred item limit present under 3.1,

(Oct. - Except for propogation of memory manager to kernel.)

7.1.2, Limitation on the number of Timers
Under Win3. 1, the maximum oumber of Timers provided for all the apps and the system was 32 in total. This limit was
impased by a static array present in USER. With the increased demand for timer resources (the limit went from 16 to 32 timers
berween Win 3.0 and Win 3.1). we nesd to climinate this limit entirely to provide a oumber of timars limited only by system memory

resource limits.
(Done)

7.1.3. Limitation on the nu of Ports supported
Under Win3. 1, the maximum number of sertal (COMM) posts supported was % and the maxirmum aumber of Parallel LPD
ports supported was 4. For Chicago, we improve this limitation of the Communication API's to be consistent with the limit tmposed
by DOS. Hence, we wll support up (o 128 COMM, ports and 128 LPT ports.

(Done)
7.1.4. Increased limit for listhoxes

Previously, listboxes had a limiation of one 64k heap for the listbox item strings and ca¢ 32k heap for the listbox ilem data.
This meant that 3 normal listbox with an average itsm string length of 10 characters, you could only kave 6,400 items. And in the
owner-draw case, you were still linuted by the item data heap — 3,192 items was the limit. Although this limit seems reasonable at
first glance, u\mmmysimﬁonswhereweminformedbysevuﬂISVsLh:tﬂ:islimitwasbeingrncheddnﬂngWins.l
development. For Chicago, the string beap and the item data beap can each grow into multiple segments. Tis eliminates these
carlier item limils. ﬂzcnew]imitislzxitm—mstﬂctedbylheﬁdtha:mgindcxispmdinthnwl’aramdamsemdis
therefore limuted 1o 2 WORD, and we do a lot of operations relying on the index being signed, so that takes the limit from 64K 10
2K -
(Done)

7.1.5. NT compatibility

In order to sustain a reasonable subset of the Win32 APl it will b‘e' important to identify new APT's that NT's USER supports
and consider the benefit of porting these to the Chicago platform. Cne example of a sef of API's that we know that we should part
include some new APT's to manipulate accelerator tables. These are (Create/Copy/Destroy)AcceicratorTable. There quite probabiy

will be more AP{'s as well.

{Post Oct.) ,
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7.2.1. Enhancement of the UI to provide a consistent 3D look

We will implement new 3D window barder styles, control appearance, and cofor usage to provide 2 mors esthetically
pleasing and more psychologically consistent UL Thus should make the system look better, be more istuitive and hence easierto u
This wall be achieved in part by consistent 3D appearance, the use of color 1o indicate static/editable fields and controts, and a mere
conststent look for disabled, depressed, hi lighted, sefection, ete. appearance between controls.

(Oct}

7.2.2, Scalable Window Metrics
There 2rc many aspests of the companents of the standard frame window which are based on simple standards and the

system foat size. However, there is no reason why many of the parameters which define the appearance of these window companeots
conld not be defived by the user. Just as we allow the setting of certain system colors and parameters for Win 3.1, we should expand
this paradigm to allow the user to specify the size of the caption, menu, frame buttons, and scroli bars along with specifying the font
for the caption and menu bar. This will allow each user to customize the appearance of their window to something that they are
most comfartable with, and would be of special significance to those who are physically impaired and for use on portable machines
that do not §t the standard desktop with a mouss setup.

(Oct. - except fine tuning to support the yet designed control panel interface)

723 DrawFrameControl / DrawBorder / DrawEdge _

These are aew API's for Chicago. DrawFrameControl pravides applications with a way ta draw part/all of 3 frame window
via the common frame painting functions. This provides a way to have a consistent look in 2 Windows application that wants to be
responsible for drawing it's own window frares. In addition, this APL can also draw aity of the system bilmaps at any size. We
envision that this API could be expanded to draw almost any object that USER renders otherwise. This API is aleo the workhorse for
support of the Scalable Window Metrics functionality above, DrawBorder and DrawEdge are new APT's from Cairo which handle
drawing the 1D shaded efacts of controls and window frames.

(Oct.}

7.3.4. New color scheme
On 256 color devices, which are becoming increasingly popular in accelerated forms, we will impiement a new color
scheme such that the user will be able to select 2 base color for controls from which all the highlight and shadow colors will be

genesated, This will allow for a vast array of different yet very pleasing color schemes, besides the shades of gray we have
implemented now. in prototype form this has been described as quite sunning visually.
(Post Oct.)

7.2.5. Propartional scroll bar thumbs
Windaws scroll bars visually convey 2 pieces of information to the user: position and range. The user can use the scrall bar

thumb to determune what percentage of the way they are through a file, for example. But one piece of informatien that we don't
provide a visual clug for is the page size, i.e. the percentage of the range that is visibis in the window at & given time. Scroll bars
that provide this visual clue are said to have proportional scroll bar thumibs. Proportional scroll bar thumbs will be implemented 1t
Chicago. Now, if an edit coztrol has 100 lines of text, and the edit control window is large snough to show 10 lines of text, the
scroll bar thumb takes up 10% of the scroll bar.

(Done)

71.2.6. u of True Tvpe fonts in Edit controf
Some of the True Type fonis have characters that huve negative A and C widths, In other words, characters can overlap

each other. The edit contra] code in USER was not aware of the possibility of ncgative A and C widths. So, when such fonts are
used ins edit controls under Wind. 1, they looked very ugly because of undesirable clippings and erasings. For Chicago, this problem
is fixed by rewriting some parts of edit control code to make it aware of the possible negative A and C widths ia True Type fonts.
See the reference document editctl.doc for more details. , ,
(Done) © | hRIGHLY :

1.2.7. Dynamic display changes ) ﬁNF | D ENT‘A‘L

With the proliferation of new display cards and video hardware, it is becoming increasingly important to allow the user to

Quickly change displays. [tzms that would be useful o implemeni would be the ability to dynamically change display resaluticn
and/or depth. In addition we nesd to provide 2 standardized mechanism through which tilt screen displays can be supported.
(Post Oct.) s
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7.2.8. Abilitv te Get/Set Kevboard Lavout
In order 1o facilitate the international user to enter one paragraph in French and another paragraph i German etc., we
provide ways for programs to find out the zurrent keyboard iayout and changs if dynamically. The SystemParametessinfo(y APT is

expanded to do this.
(USER support done - peed applet to actually suppor the different configurations and provide visual feedback )

7.2.9. Shell support items
There are many aspects of the new Cairg sheil design which have implications for support in USER. These items are tough

1o determine at this pont, but may include:

- APT's for better window/icon arranging
- New minimized ook
* . Small 1cons instead of system menus and used in other arcas
- Virtual desktap suppart, possibly with dufferent display resolutions and depth
- Bottommost window support
- Color and animated cursors
- Mim-caption windows
- Many miscellansous UT and bekavior changes
{(Pust Oct. - Except what is necessary to get Cairo running on Chicago}

7.2.10, Cougar support items
Cougar will require suppart in USER for fixing Ali-Tab from DOS boxes, savefresiore functionaiity, and other

miscellaneous minor work items.
(All current issues except sava/restore done by Oct)

7.3. ROBUSTNESS/PERFORMANCE
7.3.1. Asvnchronous input modet & serialization

One of the major complaints of Win 3.1 is the lack of "responsivencss™ and “preemptive multacking®. What users really
want from a windowing system 1s the ability to perform muitiple tasks simultaneously efficiently. They nesd to be able to switch
away from any application at will, and they do not want the poor performancs or hanging of a single application to effect the system
as @ whole. These problems are in part solved by implemenung 2 new asynchrosous input modef and serializing access to USER s
1hat we can protect access 1o global data. With this scheme 1mplemented along with preemptive multitesking, 3 32 bit application
wil not be able to hang the system and you will be sble to swilch berween applications wheaever you want to, On the application
development side. threads will be able to make c2lls 1o USER APT's and the programming model il be 1dentical to that of NT's.

(Post O¢1.)

7.3.2. Exception handling

There are many places in USER where untimely GP fanlts or application tzrmunation can cause local memory allocations
ot to be freed. We nead to be abie to handie these exceptions properly and free memary in these situations.
{Post Oct)

7.3.3. Complete validation of existing API's and exported but not documented API's

Many APl's and Messages were not Validated by the validation layer under Win3.1. Now, for Chicago, we will validace
such APT's and Messages. Some APTs are exporied but not documented, and will likewise be validated. Also, we will improve the

validation done for Cursor and fcon handles. .

®ore) ;  RIGRLYY

7.3.4. ___Dialog display time CONFIDENTIAL

This is sull a big area in USER where we need to and can improve upon dramatically. This can be accomplished both by |
painting optimizations and possibly by the implementation of simpler window styles far controls so that there is Inuch less
u(s;:;cés;a;y message waffic. X 21?_{%51%?-
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7.3.5, Protection of USER memory when not jun USER semaphore

Tlus would be a powerful debugging tool, using the memory manager to actually protect USER memory {(our DS and
Window/Menu heaps) so that if applications write on this memory we fult or display some debug informauon.

{Post Oct)
f. 7.3.6. Ownership of Menus

| Under Win3.1, 2 meny created by the sysiem was owned by the current task that created it But, if that meau was aot
destroyed by that task before 1t termunated, it was [eft in the system memory for ever. Our antempts to ¢lean up such things during
task-termination time revealed some probiems if the menu was created by a DEL and shared by multiple tasks.

! Undes Chicago, a menu is awned by the module that created it {rather than the task). If it is not destroyed by the modufe

‘ properiy, then wken the module is unloaded, the systerm will cdleanup such mesu suuctures from memery.

' (Dare)
'}‘ 7.3.7. New contro] features
7.3.71. LB_INTTSTORAGE

A common complaint from [SV's is that adding ilems ta a listbox is slow, This was obvicws m applications that added
P thousands of ftems to a listbox. This message was added for listboxes to speed up buik adds to a listbox. The wParam indicatey how
| many items you're about to add. The [Param indicates the total byte count of the striags of all the items you're abous to add. The lest
L case of adding 32,000 1ems went from taking 48 seconds without this message ta 13 seconds with this message.
*NOTE® There needs 10 be a CB_INITSTORAGE equivaleat.
(Ox1)

t
i 73.7.2. LBS _NOITEMDATA
Listboxes have always kept a 4 byte data value for cach item in the lisbox. This is an expensive storage hit, and not all
applications use these data values. So, for Chicago, we provide an LBS_NOITEMDATA listbox styie that indicates that the

application doesn't want the Iistbox to kesp a 4 byte data value for each jtem.
*NOTE®* There aceds 1o be 2 CBS_NOITEMDATA equivaient.
(Oct)

There will be more enhancements to other controls as well.

7.3.8 LoadStringHandle APY
Currently, localizauon is difficult because of the suze of static buffers in system components which store stings localized for

i different countriss. Tt makes much more sense to simply provide an APl which allocates the memory buffer for you and rerurns the
! requested string 1z this buifer.
(Oct)

7.3.9. Remaove 286 specific code
There 1s 286 specufic code that can be removed from USER since Chucago tequires a 386 or better to run on.  This will

decrease USER's size.
(Done)

7.3.10. _ Additional performance tuning
Besides some of the major work items outlined above, performance mning will cesd to be done oa an analysis bases. This

is where we will need 1o run scenarios and benchmarks 1o find code fragments ot APT's that would most beaefit from performance
tuning.

(Past Oct)

7.4.  New API's, messages, styles, and parameters 1:*,@“”?! DENTIAL

. This section contains dupl:iutiou of the above material, but serves as & more detaifed and central Jocation providing all instancss of
changes 1n exported funcuonality fram USER. THIS LIST IS BY NO MEANS COMPLETE OR TOTALLY ACCURATE! It
serves as the base for the evenmal SDK documentation.
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7.4.1, int DrawFrameControl{(HDC hde, LPRECT iprc, DWORD dwType, DWORD dwState)

* hde 15 the HDC into which the drawing is performed.

* lprc indicates the bouding rectangie for the drawing.

* dwType indicates the type of frame control to draw.

current values for dwType are:

DFC_MENU — the frame bitmaps assoc:ztcd with menus
DFC_WINDOWSIZE -~ the frame bitraps associated with min/max/restore
DFC_SCROLLARROW — the frame bitmaps associated with scroil bar arrows
DFC_BUTTON - the frame bitmaps associated with check boxes & radio buntons.,

* dwState indicates the state of the specified frame control iype 10 draw.,
current values for dwState are:

DFCS_MENUMAIN - the main systert menu frame bitmap.
DFCS_MENUCHILD - the MD] child syst¢m meny frame bitmap.
DFCS_MENUARROW - the hierarchical sebmsau arrow frame bitmap.
DFCS MENUCHECK — the menu checkmark frame bitmap

DFCS_SIZEMIN - the minimize frime bitmap.
DFCS_SIZEMAX — the maximize frame bitmap.
DFCS_SIZERESTORE - the restore frame bitmap.

DFCS_SCROLLMIN -- an arrow that points in the munimum directuon (up or left)
DFCS_SCROLLVERT — a vertical armow

DFCS_SCROLLMAX - an arrow that points in the maximum direction {down or right}
DFCS_SCROLLHORZ -- a hanzontal arrow

DFCS_SCROLLLINE - the line beneath the scroll bar arrow (as seen in the combobox drop down arrow)
DFCS_SCROLLCOMBO = the drop down arrow associated with 2 combobox

DFCS_BTNCHECK - the checkbox frame bitmap

DFCS_BTNRADIO ~ the radio button frame bitmap

DFCS_BTNCHECKED - in the checked state

DFCS_BTN3STATE - in the indeterminate state of a 3 state bunon

DFCS_BTNMONO - the old style of having of packing all the radic buttons and check baxes in one manochtome bitmap
DFCS_BTNBOXES ~ the old style of packing all of the radio burtons and check boxes in one hiimap

DFCS_INACTIVE — inactive state
DFCS_PUSHED — pushed down (pressed button) state

7.4.2. ITSTORAGE / ITSTC
Functionality to make adding lots of items to 2 listbox or combobox much quicker.
wParam - The number of items you are adding. H’GHLY
{Param - The total byte count of all the items you will be adding. LONHDENT[AL

7.4.3. LBS NOITEMDATA / CBS NOJTEMDATA

New listhox and combobox style indicating that £ach item docs not need the & byte data value for each item in the control.

7.4.4, void SetScrollPage(EWND hwnd, int fnBar, int iPage, BOOL (Repaint); int
GetScmlIPnge;E&ND hwnd, int anar, BOOL {Repaint); returns iPage

These functions providé the U‘I for setung/geming the page size for proportional scroll bars. This is done automaticily for internal
controls (comboboxes, MLE's, listboxes.) The functions are modzied afier the Set/GetScrollPos AFT's.

fnBar - SB_CTL. SB_HORZ, SB_VERT )
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iPage - The number of scroll positions per page.

I 7.4.5 TabbedTextQut - New functionality

The lpnTabPosittons can be specxﬁe.d as negative values, which provides for right justified text on the tab-stop a5 opposad to lefi
Jusufied normaily.

: J4.6, EM_GE GINS /EM SETMARGINS

EM_SETMARGINS
wParam - Specifies which margins to sat. It can be one or both of the following new flags:

! EC_LEFTMARGIN (0x0001), EC_RIGHTMARGIN(0x0002).
IParam - If EM_LEFTMARGIN flag of wParam is set, LOWORD{(IP2ram) specafies the
lefiMargin value ta be set {in pixels).
L if EM_RIGHTMARGIN flag of wParam is set, HTIWORD(IParam) specifies the
= nght margn value to be set (in pixels).
EM_GETMARGINS
whParam & [Param - Unused.
returns left margie in LOWORD and right margin in HIWORD .

7.4.7. Accelerator Table manipulation functions from NT

CoprAcceleratorTable(HACCEL haccel. LPACCEL IpAccel, int nCount);
; CreateAcceleratorTable(LPACCEL IpAccel, int nCount);
Destroy AccelaratorTable(HACCEL hAccel):

7.4.8. New window and dialog styles for borders - from Cairo

/! These are window edges
#define WS_EX _RAISEDOUTER 0x00000100L // (BDR_RAISEDOUTER << 1)
wdefine W5_EX_SUNKENQUTER 0x00000200L /# (BDR_SUNKENQUTER << 2)

#define WS_EX_OUTER  0x00000300L

#define WS_EX_RAISEDINNER 0x00000500L // (BDR_RAISEDINNER <<2)
#define W5_EX SUNKENINNER OxQO0000300L // (BDR_SUNKENINNER << 1}

#dcfine WS_EX_INNER ~ Ox00000COOL

#define WS_EX_RAISEDEDGE  0x00000500L /¥ (WS_EX_RAISEDOUTER | WS_EX_RAISEDINNER)
#define WS_EX_SUNKENEDGE  0x00000a00L // (WS_EX_SUNKENOQUTER | WS_EX_SUNKENINNER)
#define WS_EX_ETCHEDEDGE  0x00000600L // (WS_EX_SUNKENQUTER | WS_EX_RAISEDINNER)
#define WS_EX BUMPEDGE  0xGG)0$90L ¢ (WS_EX_RAISEDOUTER | WS_EX_SUNKENINNER)

#define WS_EX_EDGEMASK  0x00000F0OL

#/ These arz client edges
#define WS_EX_RAISEDOQUTERC 0x00010000L /7 (BDR_RAISEDOUTER << 4)

#define WS_EX_SUNKENQUTERC 0x00020000L // (BDR_SUNKENQUTER << 4)
#define WS_EX_OUTERC  0x00030000L ‘
Hdefine WS_EX_RAISEDINNERC 0x00040000L # (BDR_RAISEDINNER << 4) o HIGHLY 1
#define WS_EX_SUNKENINNERC 0x00080000L # (BDR_SUNKENINNER << 4) ONFIDENTIAL

#define WS_EX_ _INNERC 0x000C000CL ¢

e #define WS_EX_RAISEDEDGEC 0x00050000L // (WS_EX_RAISEDOUTERC | WS_EX_RAISEDINNERC)
#define WS_EX_SUNKENEDGEC 0x00020000L # (WS_EX_SUNKENCUTERC | WS_EX_SUKNENINNERC)

#define WS_EX_ETCHEDEDGEC Ox00060000L #/ (WS_EX_SUNKENOUTERC | WS_EX_RAISEDINNERC)

#define WS_EX_BUMPEDGEC  0x00090000L // (WS_EX_RAISEDOUTERC | WS_EX _SUNKENINNERC)

#define W5_EX_EDGEMASKC 0xDOGFO0O0L .
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/¢ Default op-lzvel window extended sty le
#define WS_EX_OVERLAPPEDWINDOW  (WS_EX_RAISEDEDGE | W3_EX_SUNKENEDGEC)

f1 Dialog sm les and edges

¥define DS_RAISEDQUTER Ox 10001

#define DS_SUNKENCUTER 0x2000L

#define DS_OUTER (DS_RAISEDOUTER | DS_SUNKENGOUTER)
#define D5_RAISEDINNER 0x4000L

#define DS_SUNKENINNER 0x2000L

#define DS_INNER (DS_RAISEDINNER | DS_SUNKENINNER)
#define DS_RAJSEDEDGE (D5_RAISEDOQUTER | DS_RAISEDINNER)
4define DS_SUNKENEDGE (DS_SUNKENQUTER | DS_SUNKENINNER)
#define DS_ETCHEDEDGE (DS_SUNKENQUTER | DS_RAISEDINNER)
#define DS_BUMPEDGE (DS_RAISEDOUTER | DS_SUNKENINNER)
#define DS_EDGEMASK OxFOOCL

7.4.9. BOOL DrawBorder{ADC hde, LPRECT grc. BDR bdeTvpe. UINT grfFlags); - From
Cairg

/1 3D border styles
gypedef UINT BDR;

#define BDR_RAISEDQUTER 0x0001L
#define BDR_SUNKENOUTER 0x0002L
#define BDR_RAISEDINNER Ox0004L
#define BDR_SUNKENINNER 0x0008L

#define BDR_OUTER  Ox0003L
#define BDR_TINNER  Ox000cL
#define BDR_RAISED  Ox0005L
#define BDR_SUNKEN  0x000aL

!/ Barder flags

#define BF_LEFT Ox0001L
#define BF_TOP 0x0002L
#define BF_RIGHET ax0004L
Hdefine BF_BOTTOM  Ox0008L

#define BF_TOPLEFT  (BF_TOP|BF_LEFT)
#define BF_TOPRIGHT (BF_TOP | BF_RIGHT)

#define BF BOTTOMLEFT (BF_BOTTOM |BF_LEFT)

#define BF_BOTTOMRIGHT (BF_BOTTOM | BF_RIGHT)

#cfine BF_RECT  (BF_LEFT | BF_TOP | BF_RIGHT | BF_BOTTOM) HIGHLY

#éefine BF_SOFT Ox1000L /f For soft burtons instead of tiles CONFIDE

#define BF_FLAT 0x2000L // For push buttons that press flat ‘DENT{AL
#define BF_MIDDLE  0a4000L. // Fill in the middle

#define BF_ADJUST  Ox3000L Jf Calculate the space left over ¢

7.410. _ BOOL DrawEdge(HDC hde. LPRECT gre, EDGE edgeTvpe, UINT grfFlagsh:

#3D Edge snle : L 120508
tpedef UINT EDGE: conlezggnTIAL
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' #define EDGE_RAISED (BDR_RAISEDOUTER | BDR_RAISEDINNER)
#define EDGE_SUNKEN (BDR_SUNKENOUTER | BDR_SUNKENINNER)

, #define EDGE_ETCHED (BDR_SUNKENOUTER | BDR_RAISEDINNER)

| #define EDGE_BUMP  (BDR_RAISEDOUTER | BDR_SUNKENINNER)

7.4.11. HWND WindowFremDC(hdc); - From Win32

' WindowFromDC returns the window associated with the passed display context. Any output functions
10 this display context will draw into this window,

Parameter Descnpuon
' hde Identifies the display context whose associated window is to be retneved.

Returns

\' ":ZJ If the function succe=ds, the return value identifies the window associated with the given display contexy,
Otherwise, the remun value is NULL.

| = See Alsa
i GeDC
f
i

C E-IHGHLY 20509
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8, Winl2/Kernell2
8.1. Goals

The Win32/Chicago subsystem has two key goals:

¢ Threads/Precmption/Desynchronized nput support. This is our number one pricrity and feature and is all the same ball of
work. This will allow our users the *smooth multitasking’ they have been asking for and will allow them 10 switch away from
‘hung’ or busy applicattons. This will give us the great background printing we've baen after.

+ Run NT applications. We are seeking 10 pravide a consistent platform for ISVs to make powerful prograres for NT and have
them run on 2 commodity pladorm that sells mulions. We want to give [SVs and end-users the best of both worlds here, [
realize that this is a large set of features, but (his is a crueria that lets us define which APLs to implement beyood Win32s: doss
the APY help us run garden-variery NT programs and provide 2 consistent programeing platform?

8.2. Introduction

Chicago provides a subset of the Win32 API that is binary compatible with the same subset on the Windows NT x86 platfermt. The
Clucage Win32 AP is also a superset of the Win32s APL and is upwardly binary compatible with Win32s, This document describes
the architecrure and limutatons of Chicage's Win32 support, called Win12/Chicago.

The basic model for supporung the Win32 AP is the same mode! uted by Wiel2s: 32-bit API's are thunked whersver possible to
therr corresponding 16-bit Windows 3.1 API's, For Win32 APT's that do not have 16-bit counterparts or where the [6-bit semantics
impose (0o great of 8 restriction, new 32-bit code is used and the API's are not thunked. For example. most of the USER32 and
GD132 API's are implemenied via thunks, but most of the KERNEL32 APT's are implemented in pure 32-bit code.

Unlike Win32s which must run oz the installed base of Windows 3.1 and therefore cannot make any changes to the 16-bit
components on which it is dependent, Win32/Clucago is free to modify and enhance the 16-bit Windows components wherever
appropriate. An example of this is the modification to USER that desynchronizes the input model wn order 1o provide a smoother
multitasking user interface and greatar compaubility with the Winl2 AFL

8.3. Terminology

Console The category of Win32 APTS that allow non-GUT 32-bit applications 10 read keyboard input and display text 1n a “console”
window Example console applications are compilers, Linkers, etc,

Cougar MSDOS with protecied made support. Provides low lsvel protected mode support for Win32.

DLL  Dynamic Link Library. DLL's share the same module format as EXE's. with NE EXE's linkung to NE DLL's, and PE EXE's

linking (o PE DLL's (MZ DLL's do not exist). Note that NE and PE modules cannot be intarlinked. Some of the Chicago DLL's '
referenced in this document:

KERNEL 16-bit

Gl 16-but

USER 16-bil

KERNEL32 32it

USER32 32-hit (thunk layer)

GDI32 32-bit {thunk layer}

EXE  Executable program module. Chicago supports three different exe module formats: MSDOS (MZ), Windows (NE), and
Wind2 (PE}. o

Thunk A prece of code that translates parameters passed to a 32-bit function 1nto 2 form suitable for a corresponding 16-bit
functicn (or vice versa).

¢

Win3Zz 32-bit Windows APL. See the WiniZ API Guide for details. H ‘
8.4. Win32 Companents SOm 'F%F%' AL

Senaces for supporting the Win32 AP! come from several different components of Chicage:
. Cougar 2120510
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- Virhual memory management
- Dos protected mode interface (DPMI)
/ - installable file systems (IF 5}
I - Thread management
! . Wini2 VxD
- Structured exception handling (SEH)
’ ‘ - Debugging support
| - Thresd services
. 32 b API senvices
- Portable Exg loader
- Dynamic linking
‘ - Process/thread management
| - Memory management
- Floating point emulation
- Structured exception handling
- Thunk management
. 32-but API thunk libraries
- Thunks
. Windows 16-bit API dynamuc link libraries
Lo - USER API :
I - GDI API
- DDEML
- covMDLG
- et al

(-
| B.4.1. 1ow Level Support Services

Win32 makes use of low level services provided by Cougar. Although Cougar can run without Win32, Win32 is very
dependent on Cougar and wall not run oz any other version of MSDOS  Vinual memory management, file system support
and protected mode thread management (Creation, terminatioa, scheduling) are the primary services provided by Cougar 1o

i support the Win32 APL

mes from the Win32 VxD supplied with Chicago. This VxD provides protected mode suppont for

Other low level suppont co
ing and debug API's, as well as the initial “bootstrapping” process of loading the 32-bit system

. strustured exception handl
H dlil's.

|
“The Win32 kernel provides the core 32-bit functionality for the KERNEL32 API's as well as support for the 32-bit AP1
thunk libraries.

8.4.2.1. Startup and Initialization

The Win32 VxD is dynamically loagable and urlfoadable with its loading being controlled by the 16-bit WinExec and
LaadModule APYI's. 1f2 Windows applicaticn requests to run 2 Win32 application, KERNEL wil] recognize this and load
the Win32 VxD if it's not already loaded Loading the VxD beguas the startup and initialization phase.

Onee the Win32 VD is loaded. it automatically loads KERNEL32 and the thunk DLL's. These 32-bit system DLL's are
ry mapped modules, and the entire process of loading them involves nothing more than mapping them into

simple memo
memery. No fixups are required since the Cougar memory manager guarantses the load addresses of the system DLL's, and
i . al! imports are resaived staticaily at build time.
’ Whea the system DLL's have been successfutly loaded, contrai retumns to KERNEL where it then calls the initizlization
entry pownt in KERNEL32 via a 16->32 thunk. Whea initialization has completed, KERNEL is then able to use whatever
P KERNEL32 functions it chooses.
i ) Mx 2120511
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Win32 applications usc the Portable Exe (PE) format. The PE loader in KERNEL 12 handles loading EXE and DLL files
by allocaung the virual memory for the modules, resolving import references and relocation fixups {if necessary), and
supporting demand paging. )

All PE modules have a preferred load address that is set at link time, and when loaded at this address, relocation fixups do
not nezd to be performed. On the other hand, if they cannot be loaded at the preferred address (because of a conflict with
another DLL or memory allocation), then the module 1s loaded at any available address and fixups are applied to individual
pages when they are demand loaded8, As stated above, the 32-but system DLL's are guaranteed to be loaded at their
preferred Joad address, and since Wini2 applications execute in séparate address spaces, EXE modules are also guaranieed
ta load at theyr preferred address (because this address 15 the first allocauion In their privale memory arena),

8.4.2.3. Process Management

A process has its own memory context and is an owner of resources such as file handles and memory blocks. Whena
process termunaies, all of the resources used by the process ares freed, making them availabie to other processes in the
system. A process will always have at Teast one thread associated with it. A process generally represents a single

application program.

Each Winl2 spplication exeputes in its own address space that is ssparate from all other applicauons in the sysiem,
including 16-bit Windows applicazions. The address space of Winl2 spplications is divided into two arenas: the private
arena and the shared arena. All memory that is dynamically allocsted by the application resides in the private arena¥. as
does the EXE module stseif. The shared arena is global to all processes, bath 32-bit and 16-bit, and 13 the arena where ail
32.bit DLL's10 are loaded as well a5 all 16-bit EXE's and 16-bit DLL's.

A process is creaied by creating a new memary context and thread (via Cougar) and initializing the appropriate user mode
data structures :n KERNEL32. The thread begins executing in the new process context on a temporary stack allocated in
the shared arena. and one of the first actions taken by the thread is to load the specified EXE module. Once loaded, the
thread switches o 1ts permanent stack, appropriate hbrary irutiafization routines are called, and then contrel is transferred

1o the application's entry point as spegified in the EXE.

A process 1s terminated in one of twa ways. I ExitProcess is called, then any loaded DLL's attached to the process are
notified by cailing their library termination routines if required. Otherwise, in the case of TerminateProcess, library
termination roulines are not czlled. and the process is terminated without ever calling into applicauon code (EXE ar DLL)
again. In both cases. the Wind2 system DLL's are soufied upan process temuination to allow for cleanup, ¢.g. to free any

resources allocated on behalf of the process.
8.4.2.4. Thread Management, Scheduling and Synchronization

A thread represcnis a single thread of execution and is the basic enuty for scheduling. Threads are owned by a single
process and do not change ownership. Each thread has 2 prionity and state associated with it that is usad by the scheduler,

Low level support for thread creation and termination is provided by Cougar.

The scheduler performs preemptive, priority based, round-robin thread scheduling. Preemption is based on 2 fixed time
slice, When the ume sfics has expired, the current thread's state is saved, and the next runnable thread's state is restored.
There are five prority ievels, -2 to +2, and any threads that are runnable at 2 given priority exclude lower prionity threads
from running, Threads at the same priority are run in 2 round-robin fashion, ie, the thread that has been waiting the
longest 1o be run will be ruo next

Synchronization objects ares used (o synchronize operations between multipie threads, sither within the same process, or
across processes. Thers are two primary uses for synchronization objects: 1) to protect a resourcs from being tsed by more
than one thread at a ime, and 2) for a thread 10 signal another thread that a particular eveat has occurred. Win32 defines

)

EThis differs from the method used in Windows NT for applying fixups. See Appendix B for details.
IMemery allocated via GiobatAlloc with the GMEM_DDESHARE flag is allocated in the shared arena. See Appendix

B for details. .
'9This is an ares that ditfers in implementation batween Windows NT, Win32s and Chicago. Ses Appsndix 8 for

details.
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four synchromzauon objects: Cnucal Sections. Mutexes, Events, and Semaphores. Critical Secuons. Mutexes. and
Semaphores are used to protect resources, and Events are used 10 signal that an event has occurred.

8.4.2.5. Memory Management

Chicago contains several differsnt memory managers, with the Cougar virmal memery wanager providing the foundation
[ for all of the others. KERNEL contains the J6-bil Windows Global and Local memory managers that are responsibie for
‘ the 16-bit GlobalAlloc and LocalAlloc series of APTs, respectively. The Win32 series of GlobalAlloc, LocalAlloc,
‘ VirrualAlioc, and HeapAlloc APT's are contained in KERNEL32 and are implemented fully in 32-bit code, i.c. they are not

thunked 10 the 16-bit APTs.

i The HeapAlloc, LocalAlloc and GlobalAlloc API's are all implemented viz a single 32-bit heap manager. The heap

manager uses a multiple free list algarithm whege free blocks are partitioned into many doubly linked lists and each list is
sorted by size. largest block first. An allocation request first considers the initial clement of the list that contains clements
that may or may not it If this element does not fit, then the last element of the next higher up non-empty List is used The
allocation request is satisfied by splitting this elemen ino 2 used block snd a free block which is then placed on the
appropriate free list. Free blocks are coalesced and soned at free request time.

$.4.2.6. Thunk Selector Management
' Thunking 32-bit functions to 16-bit functions requires that 0:32 flat addresses be converted to 16:16 segmented addresses.
Since Win3?2 does not autormatically tle any mesmory allocations with selectors, the mapping of flat addresses to segmented
addresses requires the allocation and ininalization of & descriptor to create the 16:16 mappingil.
The thunk tanager must deal with the following reswrictions and requirements:

1 Selectars are a limited resource.

2. The lufetime of a 1616 thunk mappiag is not always knewn, i.e. some mappings need to exist for the duration of
the underlving mesmary object.

3. Memory regions larger than 64K musi be thunked by mapping consecutive (tiled) 64K selectors.

4, The general thunk mechanusm must be as fast as possible sinee it is used on virtuatly every category of APL

The limited mumber of selectors available will not be a problem for the thuok manager if 2]l thunks are serialized for the
duration of the thunked cafl. On the other hand. if some commoaly called 16-bit APY's are made reentrant for both 16-bit
and 32-bit threads, then the number of sstectors that can be consumed at any particular time is unbounded.

, The great majority of thunks that create linear to segmented mappings on entry destroy those mappings on exit However. a
few API's require that the mappings remawn untl some lime after the call returns.  For these persistent mappings, the thunk
manager cannot destroy the mapping unti the underlying memory object is atself freed. All persistent mappings are tracked
by a mechanism that yulizes a hash table to prevent multiple persistent mappings o the same region of memery. On every
allocation of 2 persistent mapping, the hash table is searched for an existing mapping, and if found, the exising mapping is

f reused. I a mapping does not already exist, then one is created and added ta the hash tabie.

The creation of linear to segmented mappings is made as fast as possible by keeping it as simpic a3 passible. The mast
comman mapping is one that is less than 64K in size and is not persistent. For this case, the mapping is performed in one
function by first allocating a selector (done simply by removing the initial element from a singly linked list of free
descriptors}, and then instializing the descripter appropriately. This requires fewer than two dozen instrucuons when
written is assembler. For persisient mapmings Or MAPMAES requinag tikng, these cases are rare and therefore do not need

10 be hand optimized.
, 8.4.3. Console
x5 TED
' = 2120513
3.4.4, _ Debugging Support p CO’P})ISIDENTI AL

. UThis differs in im'plemantation from Win32s. On that systam, most memory dynamically ailocated by the
application 1s allocated with uled selectors aiready mapping it. The thunk manager then has to search for the

appropriate safector mapping the memaory.
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The goal 15 10 provide the full Wind2 debug APL. Details TBD.

845 __ OLE
TBD

8.4.6. Netwark Support
T8D

8.4.7. Mailslots
TBD

8.4.8. Communications
TBD

849 __  Pipes

3.49.1. Ancpymous
TBD
£.4.92. Named

TBD

8.4.10, Structured Exception Handling

An exception is an event that cccurs during the execution of 2 program which requires the execution of sofrwiare outsids the
normal flow of control. Exceptions can result from Lhe execution of cartain insiruction sequences, in which case they are
intiated by hardware, Other conditions may arise as the resuit of the execution of 3 software routine (&.g,, an invalid
parameter value). and are therefore initiated explicidy by software.

When an exception is instfated. a systematic search is performed in an attempt to find an exception handler that wilt dispose
of (handle) the exception. An exception handler is a function wrinen to explicitly deal with the passibility that an exception
may occurs in a certain sequence of code. Exception handlers are declared i a language-specific syntax and are associated
with a specific scope of code. The scope may be a block, a set of nested blocks, or an entre procedure ar function.

Micresoft compilers for Win32 adhere to 2 common calling standard which enables sxception handlers to be established
and disestablished inn a very efficient manner.

The goals of the Win3Z exception handling capabilities are the following:

»  Provide a single mechanism for exception handling that is usable across all [anguages.

+  Provide a single mechanism for the handling of hardware-, as well as software-generated exceptions.

+  Provide a single mechamsm for the handling of excepuons and for the capabilities necessary 1o support sophisticated
debuggers.

s Provide an exception handling mechanism that is portable and which separates machine-dependem from machine-
independent information.

+  Provide an exception handling mechanism that supports the structured exception haodling extensions being proposed
by Microsoft for the C language {see Structured Exception Handling in C by Don MacLaren, May 10, 1989).

8.4.10.1. Exception Architecture

The overall exception architecturs of Win32 encompasses the process creation primitives, system service subsystems. the

Microsoft calling standard{(s), and system routines that raise, dispatch, and unwind exceptions. One optional exception

port. the debugger part, may be specified when a procsss is aeated.

When an excepuon is initiated. an attempt is mads W send 2 message to the recipient process’s debugger port. If there is no
debugger port, or the associaled debugger does not handle the exception, then a search of the current thread's call frames is
conducted in an antempt to locate an exception handler. If no frame-based handler can be found, or none of the frame-based
handlers handle the exception, then another attempt is made to send a message to the recipient process's debugger pon. If
there is no debugger port. or the assoctated debugger does not handle the exceplion, then the system provides default
handling based on the exception type.
Thus the search hierarchy is:

s Debugger first chance
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+ Frame-based handlers
+  Debugger second chance

$.4.10.2. Frame-Based Exception Handlers

An sxcepuion handler can be associated with each cafl frame in the procedure call hierarchy of 2 program. This requures tha
#3ch procedure or fancuon thal either saves nonvelaule regnsters or establishes an associated excepuon bandler, have a call

frame.

Mucrosoft compilers for Win32 adhere to a standard calling convention for the construction of a cail frame. The exact
detasls of the call frame layowt are descnibed 1n the Microsoft Wind2 calling standard(s).

2.4.10.3. Esxception Dispatching

When a hardware exception occurs, the Win32 trap handling software gets contzol and saves the hardware state of the
current thread in 2 context record. The reason for the wrap is determined and an exception record is constructed which
describes the exception and any pertinent parameters. Kernel software 13 then called to dispatch the exception,

The exception dispatcher atempts to send a message 1o the associated debugger port. This message includes the exception
record and the idenufication of the client thread. The debugger may handie the exception (¢.g.. breakpownt or single step)
and modify the thread state as appropriate, or net handle the excepion and defer to any frame-based exception hardlers

found on the user stack.

If the debugger replies that it has handled the exception, then the machine state is restored and thread execution is
continued. Otherwise, if the debugger replies that it has noi handled the exception, or there is no debugger port, Lhen kernel

software must prepare to exscule the exception dispatcher in user mode.

If the debugger does not dispose of the exception. then stack space is allocated on the user stack. and bath the exception
racerd and the context record are moved o the user stack. The machine state of the thread 1s modified such that thread
execution will resume in code that is pant of the kernel. but 1t executes in user mode.

The machine state is restored and execution of the thread is resumed in user mode within kemne! code that <ails the
exception dispatcher to search the user stack for an exception handler. If a frame-based handler handles the exception, then
thread execution js continued. Ctherwise, if no frame-based handler is found, or no frame-based handler handies the
excepuon, then the LastChance system service 1§ executed.

The purpose of the LastChance system service is to provide the debugger & second chance 10 handle the exception. A
second attempt 15 made to send 2 message to the associated debugger port. This message includes the exceplion record and
the identification of the client thread. The debugger may handle the excepuion (¢.g., query the user and receive a
dispasition) and modify the thread state as appropriate, or pot handle the exception and defer 0 any default handling
supplicd by the kernel, which in most cases causes the thread 10 be terminated.

8.4.10.4. Exception Handling and Unwind
During the dispatching of an excepuion, each frame-based handler is called specafying the associated cxocption and contest
records as parameters. The exception handler can handle the exception and continue execution, oot handle the exception
and continue the scarch for an exception handler, or handle the exception and intiate 2n unwind operation.

Handling an exception may be as simpie as noting an crror and sedting a flag that will be examined later, prating a
WASTUNE OF EITor message. or taking some other avert action. if execution can be continued, then it may be pecessary to
change the machine state by modifying the context record (e £, advance the continuation instruction address).

1f execution can be continued, then the exception handler remms to the exception dispatcher with 2 starus code that
speaifies that exscution should be continued.  Continuing execution causes the exception dispatcher to stop its search for an
excepuon handler. The machune state from the contest record is restored and execuuon is continued accordingly.

f execution.of the thread cannot be continued. then the exception handler usuatly initates an unwind operation by calling -
svsiem-supplied function specifying a target call frame and a continuation address. The unwind fimction wailks the stack
backwards searching for the wrget call frame. As it walks the stack. the uawind function cafls each exception handler that
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is encountersd ta allow it 10 perform amy cleanup actions thal may be nacessary (... release 2 semaphore, ete.). When the
target call frame is reached. the machine state is restored and execution is conunued at the spesified address.

8.4.11. Asynchronous YO
8.4.12. Printin

( TBD
8.5. Enhancements to 16-bit Windows

8.6. Unsupported Features
8.7. Appendix A: Supported Win32 APl's
8.8, Appendix B: Issues
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9, Communications Support

This secuon discusses communications support 1o the Clucago Windows release.

9.4. Overview
In 1992, commurucations in Windows 1s sumilar 1o printing for MS-DOS applications. ISV are responsible wnting for most of tt
complex code and user interface, 2nd application impiementations are of gemerally low quality, with non-standard user interfaces

and significant performance limutatons.

With Chicago, Windows must eam a reputation as the platform of choice for all forms of communications, "desktop”
and otherwise, inciuding c-mail, fax, on-ling services, telephony, and more. This will require an effort similar to that
applied to Windows 3 | for its printing advances.

This dociument discusses requirements and design for communications hardware and application support in the
Clucago Windows release. The 1.0 version1s high-level discussion of fearure requirements. Thes document will
grow and change as features are added, deleted, and designed.

2.1.1. The 5 Chicago Improvements

Chicago's primary improvlcmcm areas apply 1o communications features as follows:

*  Plug & Play: Solve hardwars conflict problems experienced by Windows 3.1 customers. Elimunate the need for sers to
configur address and IRQ setings in Control Panel, SYSTEM.IMI, etc.

*  New User [nterface/Easier 1o Use: Allow users 1o make connections with minimal configuration of ports, medems,
protocols, etc.

* Integrated and Complete Protect Mode System: Communications port and protocal drivers will run at ring 0, if necessary.
Other protected mode device support wiall allow baud rates not possible in real mode MS-DOS.

*  Great Nerwork Client and Peer Server: Chicage should provide access to remote comma devices and the ability to share
local comuna devices on the network. Plus, remote access capabilities should be provided by modem. The Chicago Strategy

Dacument staies,

Comun sharing/rsdirection: The ability ta share and redirect comm perts and modems in a peer-jo-peer networking emvironment
ts an obvious thing to do.

Dialup support for networking: Chicago will uulize the phone as the nerwork. Enabling dialup from anywhere there are phones
and modsms.

*  32-bit application support: Big open question here! [s the Windows NT communications API supported in Win32/S for
Chicago?.

9.1.2. __ The S Chicago Requirements

Chicago's primary technical requirements apply o communications features as follows:

*  Compatbility: Windows 3.x communications applications and drivers will un under Chicage.
*  Great 4 Mb System: Drivers are dynamicatly loadable.

*  Performance: Provide cquivalent or better serial commumicauans throughput for MS-DOS and Windows applicaucns
running on 38620 based PCs on 16530A UARTs.

*  Robustness; Provide reliable 19.200 baud serial communications supporn for MS-DOS and Windows communcations
applicauons running on 186/20 based PCs op 16550A UARTS.

‘
*  On Schedule: Of course. cMS :20;:’:;7
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; 5.1.3, QOther Objectives

1n addition to the 10 Chicago improvements and requirements, communications features should include the following:

* lmproved APl: Answer the requests of ISVs in order to obsalete the need for third pary communications librarres. These
| ars cammon under MS-DOS 1o support non-standard deviees, and provide basic protocol and modem functions. Under
: Windows, add-on third party products for enhanced communications AP will cause grief dowa the road.

; * Broader Device Support: Remove Emitations te standard COM and LPT ports in order to accommodate intelligent
' adapters, high-spead and bi-dirsctionai paralle] ports, eic.

* Imegrated Fax Support: The Chicago Strategy Document states,

FAX managemeat: The system will incorporate FAX management as a basic system function, just like email and pnnting.
This includes a simple FAX applet and close wntegration with email and the forms support built into Chicago.

9.1.4. Nan-Objectives

Chicago will not amempt to achieve the following communications-related objectives:

*  Windows NT Model: Chicago will not attempt to provide a superset of the Win/NT communications functionality.
[ Specifically, the following WAL/NT features will not be supported in Chucago:

Crscusd Allocation of Devices: An application will not be able 10 automatically wait for an busy communications resource.
Instead. an open call will fail, and the appiication and/or user will have fo reury later.

; Desunation Resource Enumeration: Communications device drivers will register destination resources with a resource caalog
' manager, e.g. LAT servers, e

i 9.1.5. Important Features

This specification discusses the following important features for Chicago:

Windows 3.1 Compatibility

Solve Port Address/TIRQ Problems: Fix coramon installation problems.

16550A UART FIFQ Support: !mproved throughput for MS-DOS comm dpps.
Kernel Improvements: Make Chicago a "comm friendly® OS.

Improved Devics Contention: A better Ul for using ports from muitiple applications.
Installable Port Drivers: Ability to install drivers for non-standard comm devices.
Bi-Directional Parallei Port Support

Modem Status Information APl: GetCommEvest()

Using Remeate Communications Devices

Sharing Local Commumcations Devices

Protocol AP! & Drivers

Fax Management

# & & B A B & # ®% = ¥ B

Additional features under consideration for deveicpment:

' *  Modem APl & Drivers )
*  Communications Manager ! L1/ eyA

f?_;‘ *  Communications Serup Dialog . - & _L Lt
. " Auto-Negotistz Protocol : CCHFICENTIAL MX_2120518
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Who owns development of Chicago communications features?
Should usability testing be done?

Should communcations device drivers be incorporated into Dragon?
Should the WW team own local COM port sharing?

Should the Ytlities team own Fax Management?

Cougar team should own lnt14 suppont.

+# & & & & B8

9.1.6. Related Documents

+  DOSWin32 {Cougar) Communication Driver Specification (COMM-APLDOC): David Thiclen's propesal far a layered
port, protocel, and modem device driver interface and APL

s Microsoft Windows 4.0 (Win/N) Communicatians Service Functional Specafication: Lesier Waters' communications AP1,
DDI, and Ul specificatian for Windows NT.

9.1.7. Revision History

09/25/02  Origmal 1.0 version submitied for review.

09/29/92  Added "Important Features” section.
Removed "On-Line Information Access”, this goes to the Utilities team.

9.2, Competitive Analysis
Discussions of the communications capabilities of major competitive PC software platforms.

9.2.1. BM 052
In September 1992, a scan of gver 300 PC industry trade journals for discussions of 0S/2 communications

capabilities vs. Windows did not vield much indication that OS/2 is considered 2 stronger platform for
commumications than Windows. This is probably because most users do not require high-speed communications.
and those that do are comparing Windows 3.1 with 05/2 on PCs which are fast encugh to make the two relaovely

equal in most siruanons.

PC Magazine's 4/28/92 review, "08/2 2.0: does it fulfill the promise?”, mentioned communications capabilities
indirectly in the following performance note:

Unfortunatefy, it is not as casy in Windows 3.1 to achieve such smooth and reliable multitasking during background
comsnunication. In fact, one particular incident in June, 1992 demonstrated that commumications 15 indeed a likely

Achuiles hesl for Windows in comparisans against 05/2.

The Louderback Incident
Shortly after the release of Windows 3.1, Jim Louderback wrate in PC Weck that 05/2 made a bester platform for a

traveiing PC because it was demonstrated to be more capabic of reliable communications, even at the low speed of
2400 baud! After examuning whar Louderback was attemptng to do, it became clear why 0S/2 came out zhead.
Louderback's procedures for "on the road communications” included starting and exiting several M5-DOS VMs
for Commander, TapCIS, MCI Mail, and other applications while text downloads were performed in the
background. He stated, "Since [ am uploading and/or downloading almost continucusly while working en columns

or answenng mail [ cut my moring mail time in half..”

. {

Errors similar to his were easily reproduced here at MS if a VM was exited during a background text download, even
at 2400 baud. Shuting down a VM disabled interrupts long enough to cause character avernuns at the port. Since
text was being transferred, error correction was not applied, and message data was lost.
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So, why did 08/2 work benter than Windows 3 1 for Jim Louderback? Og June 18, 1992 Aaron Reynolds answered
this question as follows. .

In panicular, there is a known problem n Windows 3 I's VM shutdown code:

What needs to change in Windows to make it better than 0S/27

Fortunately, thar sounds a lot like Cougar. We can cencentrate on Cougar to insure that it is well-behaved, i 2. not
disabling interrupts for too long. But how can we protact against third party code that interferes with background
transfers?

S0, Chicago should encourage usage of error-correcting protocols. We can do this by making it easier for ISVs to
wite applications which use them — perhaps a simple protocol APL

9.2.2. Apple Macintosh
In 1989, Apple introduced the Macintash Communications Toolbox, which was later incarporated into System 7.0 in

1991. The purpese of the Communications Toolbox was to make it easier for ISVs to wnte communications
applications. It includes the following modular "manager” APIs:

Connection Manager Basic connection senvices allowing apphications to make connections withous faving 1o take into
acoount underlying connection parameters. Modular connection tools handle selection of phone number, modem type. baud
rate, flow control. error correction. srror detection. data encapsuiation, etc.

Terminal Manager Generic terminal emalation services allowing applications to communicate with remote
computers independent of the terminal emuiator protocols required. Terminal emulator toois do the work for character and
key code transiations, eic.

File Transfer Manager  Allows application to send and receive files from remote computers independsnt of underlving
file transfer protocols. File transfer 1ols are responsible for implementing protocols and configuring opuions.

Communications Resourcs Manager Provides standardized routines and data structures 1o allow applicatsons to kesp
track of communjcations devices users have installed. Used to select available communications resourceas, and resolve
conflicts when two or more applications heed 1o use Lthe same resource at the same time.

Telephone Manager Introduced November 1991, Standardized routines to acoess tefephony features.

Modem Tool  Introduced March 1992, Standardized routines 10 access high-speed modern features,

The Mac Communications Toolbox has become a controversial topic among Mac ISVs. Although introduced in 1989,
tools wiuch plug wnto the various managers have been slow in coming from third party vendors. Alse, ISVs have
complained that Apple 1s not committed, and has taken toc long to fix problems. There is speculation that the
Communications Toalbox is being scrapped by Apple, which chose not to use it for its own AppleTalk Remote
Access product.

These events signal that the Commurucations Toolbox was a somewhat misguided eadeavor on the part of Apple.
Chucago should meet the biggest needs that the Communications Toolbox was intended to provide for ISV, bat
we should leam from Apple's lesson that ISVs are not flocking to build tools or incorporats commumications
functions into their applications. The reason for this is probably that the Comumunications Toolbox was built
almost entirely from an ISV perspective. As a result, end-users are not isolated from things that make -
communications difficult in the first place, e.g. understanding baud ratas, parity, protocols, ste. The
Communications Toolbox simply shifts difficult user interface out of applications and into toals.

Specifically. Chicaga should provide fimctionality that mests and exceeds the Macimtosh in the following areas:

*  Connection: Applications must be able to connect easily to any communications resource, local or remote, serial oc pacalle,
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2.3

*  File Transfers: Chicago should make 3t casy for users and applications to use binary transfer protocols, which speed data
transfer and provide error comecuon.

*  Modems: Applicatons must be able 10 use modems independent of command sets and extended capabilities.

*  Telephones: A good telephone AP] is peeded. but should sit on top of the Chicago communications AFL. A "TAPI® effont
is aiready underway at Microssft, this should be incorparated inte Chicaga.

Communications Usage Scenarios

This section exarmunes customer usage of communications resources in Windews in an agempt to identify problem
arcas that nesd correction and opportunities for moving Windows' capabilities forward. Each of the foilowing sections
discusses common communications related activities that Windows customers experience and identifies problems they

encounter. Later sections detail features that Chicago may include to address these problems.

The following problems are identified in this section, and the correspondieg Chicago features which address them are

listed:

Problem Correspending Fearures

Accessing Multiple Ports Simultaneousty Improved Device Cantentioa

Port Addressing and [RQ Problems Soive Port Addreso/TRG Problems

Third Party Comm Driver Conflicts Installable Port Dnvers

Selecting the Correct Part Improved Device Contention
Plug & Play

Communications Setup Dialog
Using Remote Communzcations Devices
Sharing Local Communications Devices

Cenfigurng the Port Plug & Play
[nstailable Port Drivers
Auto-Negouate Protocel
Communications Setup Dialog
Configuring the Modem Modem AF] & Drivers

Commumncations Setup Dialog

Sharing One Modem With Muluple Applications

improved Device Conteauon

New Port Types Ars Comung

[nstailabje Port Drvers

Data Loss During Text Transfers Kemed Improvernents
16550A UART Sopport
Accessing Info Services, BBS's On-line Information Access

Slew Throughput, Data Lass Dunng File Transfers

Kemel improvements
16550A UART Support
Protocol API & Drivers

Optmuzing File Teansfers is Dificult

Auto-Negotiate Protocol

Detgrmining Modem Status

Modem Status Informauon API
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e

Device Selecuon & Contenuon Communicauon Serup Dialog
Improved Device Contenuon

APl Too Device Dependent Communicauon Setup Dialog

Modem APl and Drivers
Protocal APl and Drivers

9.3.1, Installing Communications Deviges
Most PCs includs COM! and many now include COM2 in standard configurations. In addition to these, the most

common serial devices installed by customers are as follows:

Port Adapters: Many are pre-configured for COM3, ance this is the most common avatlable port. Customers frequently
purchase these to connect secondary external modems or specialty communications devices.

External Mcdems: Installation is easy, since these simply plug into an already installed port with a standard cabie. These
madems usually work immediately, provided that the port they are plugged 1nto does not conflict with other senal devicss,

Internal FaxModem Adapters: These are becoming increasingly popular, but are usually problematic for Windows
customers due lo part address and [RQ conflicts. A common default s COM4, which causes problems when insialled into

PCs with no COM3.

Multi-Part and Intelligent Adapters. Customners with special needs for more than four COM ports or high-speed
transtussion may install speciairy adapters with nen-standard hardware. These adaprers are not supported by the standard

Windows COMM.DRYV.

The following problems arc encountersd by users when they install pew communications devicss:

-

Microsoft Confidential Page 155 MX 2120522

Accessing Multipla Devices Simultaneously: Users ars confused when they cannot use rwo serial devices at the same ume
s Windows. For exampie. they may install a serial mouse on COM2 and fax modem on COM4, Both ports use [RQ3 on
standard 1SA hardware, and will conflict if used simultaneously. Since COMI and COM3 usually share [RQ4, and COM2
and COMS usually share IRQ3, customers which attempt to use these ports simultaneousiy encounter problems. and
Windows does not wam of this cenflict. On some EISA and MCA PCs, Windows can share [RQs, avoiding thus conflict.

Chicago should autornatically use shared [RQ ports whenever possible, without requiring the user to put
"COMIrgSharing=TRUE" in SYSTEM.INL. If a conflict is detected when 2 pont is opened, 3 warning message should be
generaied allowang the user 1o continue or abort.

Part Addressing and [RQ Problems: Windows has problems wher COM devices are installed out of sequence. For
example, 1 is comumen for fax/modem adapters 1o insiall as COM4 by default. If no COM2 or COM3 15 present in the PC,
Windows may assign an incorrect addresses and [RQ, or someumes may not defanlt at all. This causes a variety of
symptoms. including:

Senal mouse doesn't work in enhanced mode.
Senal mouse doesn't work after a full-screen VM.
Can't access COM2Z.

Can't access COM4,

Third Party Comm Drrver Conflicts: Spectalty conununications devices with mare than four ports or intelligent hardware
replace Windows' standard COMM.DRV. Alsa, driver replacements are sometimes used by ISVs to boost performance or
add extended features. Replacing the standard Windows driverleads to compatibulity problems, since this driver might
include obsolete code for standard COM and LPT ports.

Teo address this problem. Chicaga's communications APl and DD shoufd be modular and extensible ta allow HVs and
15V's to add the code they need without repiacing Windows' original suppart code.
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9.3.2, Using Modems

;’ Connecting to remote computer via modem is 2 several step process which exposes the user to a number of
| complicated interfaces before a connection is actually established.

*  Selecung the Correct Port: Which port is my printer connected to? My mouse? What pant is my internal modem supposad
r labe? Which ones can | use at the same time? How do I configure COMS? These are the kinds of problems that users

encounter at the very beginning of a communications session.

When users want to print, they just want to specify a printet, at a "printer on COMI” or "pnoter on LFT1", Similariy,
: when they want 1o dial out, they just wam to specify 2 wodem (or none at all if there's only one!). And in all cases, they
! don't want to have to worty whether they can use two devices at the same time.

*  Configuring the Port: It is very difficult for users to set the correct parameters o establish 3 connection betwean their
commumications application, modem. and bost. Little of the hardware mechanics of serial communications has been
%y abstracted away from the user, Before 3 connection can be established, the user must sat a handful of parameters depending
& on the capabilities of the host and remote PCs: baud rate, data bits, stop bits, handshaking, parity, etc.

Also, users do not undersiand why there are thres places to configure serial ports: MS-DOS mode command, Control
Panel, and in applications themselves.

b * Configuring the Modem: The Hayes AT command set is by far the most common, but it is still a cryptic language users
shouid be isolated from. Somwe modems suppont additional commands for extended features.

' *  Shanng One Modem With Multiple Applicalions: A singie port may provide connections to a aumber of applications at
different times. Although nome of these applicatioas may actually be using the port at a certain lime, it may have ownership
of the port, thus preventing access to the other applications; Tlus is commen wath MS-DOS communications applications.

. and the reason for the "Device Contention” setting in the 386 Enhanced Control Panel. Alsp, an application might be

i awaiung a call on 2 moderm, preventing another application from dialing out on the port.

9.3.3. sing Printe
Most users would not think of their printer as a “communications” device, but it is in the sense that it is accessed via

| : the communications hardware and application interfaces.

*  New Port Types Are Coming: New high-speed and bi-directional port types must be adequately supported by Chicaga.

! 9.3.4. Using Electronic Mail

In the office, many users accsss ¢-mail services such 2s MC1 Mail or CompuServe via modem. Users who access e-
mad via perwork while i the office usually switch 1o a modem for remote access. In either case, backeround
downloading of received messages and uploading of sent messages is used in order to conserve phone charges.

: *  Data Loss During Text Transfers: Using other applications while ¢-mail messages are ransmitted in the background siows
throughput, taking more time and increasing phone charges. Frequently, e-mail transtussions are simpic text upicads and
. downloads, extremely susceptible to data loss due to system overbead.  If anyone in the system disables interrupts for toa
Vo long. 3 message can be garbled. This is likefy 10 bappen during background operation.  In Windows 3.1, opening and

! closing MS-DOS VMs disables interrupts long enough te drop characters at 2400 baud.

, 9.3.5. Browsing Info Services, BBS'

Lo In addition to tocal bulletin board services, CompuServe, America On-line, and Prodigy are becoming increasingly
poputar. CompuServe is now rmarketing to television audiences, an md.;camr of the movement of increasing
number of PC uscrs into modem commumication activities.

v When accessed with basic termunal emulators, communications demands for BBS's are not rigorous, since command

Lo line interfaces de not require high bandwidth character transmission: ‘ CompuServe is moving towards a graphical
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interface, like its competitors America On-line and Prodigy. Graphical interfaces send a greater amount of data
across the wire, driving up the need for reliable high-speeds during browsing.

*  Accessing Oo-line Senices: Chicago should make it easy for custorners 1o access popular on-line information senvices.

2.3.6, Transierring Files
Once the user has installed a modem, set port and modem parameters, dialed the modem, established a connection, and

started browsing, they usually need to transfer files to/fom the bost. This 15 where most users encounter
performance-related limitations of communications under Windows.

File transfers ar= usually performed in the background due to their long duration. Unlike e-mail text transmissions,
binary file transfers are usually performed with error cormecting protocols to accommodate line noise and dropped

characters at the receiving end.

*  Slow Throughput, Daa Loss During File Transfers: Performed in the background, file transfers are slowed by CPU activity
for foreground applications, This introduces delays servicing L'O buifers and protocois. Plus, retransmissions are required
ta comect ertars caused by dropped characters at the post if intermupts are disabled for too long or time-outs occur due to
scheduling latencies. Since file transfers often are long operations to begin with, reductions in throughput dus to system
overhead and errors adds significantly to download bme. Also, if too many errers are encouniered, a transfer will be

aborted altogether.

*  Optimizing File Transfers is Difficult: There are a number of tweaks 4 user can make in their software configurat:on in
order to boost throughput and prevent ervors during file transfers:

Run background MS-DOS comm applications as an 1con, not in a window
Set *Lock Application Memory® in the PIF for MS-DOS comm apps.

Set *Background Execuuon® in the PIF for MS-DOS comm apps.

Change the 165504 FIFO trigger level {coming in Win3.1a)

Increase the size of the VCD buffer using "COMxBuffer=..."

* B B ¥ B

Unfortunately, these are complicated and not well understood. Users should be isoisted from these setings as much as
possible.

9.3.7, sin rminal Emulato
TBD: How can termunal emulator selection and optians be made casier?

9.3.8. Sending & Receiving Fazes
TBD- What DD and AP support is needed to integrate fax management?

9.3.9, Acce:;sing Network Resources

TBD: Remote access products provide 8 way 1o access network resources via modem. Other than high-performanee,
what will Chicago need in order for this to be built-in? .

9.3.10.  Using Telephones'
TED: What wil} the Telephone API (TAPI) group need to talk o telephones in Chicago?

9.311.  Using 3270 Emulators
TBD: Other than kernel improvements, how should 3270 support be improved?

¢
9.3.12. Controlling Other Serial Deyices

TBD- What ather-devices are controdled an cormm ports? What does Chicago need for these? For example, industrial
protocols will be handled better by allowing ring 0 protocol bandlers.
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9.3.13, Writing Communications Applications

i8Vs are used to wniing low-level communications code to control devices, protocols, eie. They face a number of
[trnucations in Windows,

* Determning Modem Status: The Windows 3.x APIs which provide modem and line status indicators are poorly
documented and do not work correctly. Only aa undocumented PSS workaround saves the day.

*  Device Selecuion & Contention: There is no way for an application to determine what devices and ports are actually
installed, and which are available for use. This leads 1o device contention warmungs for the user, possible device probiems
(e.g., rying to use the maouse porty, etc. An APl is needed to allow applications to easily offer a list of avaifable devices to

the user.

*  API Too Device Dependent: Applications must know low-leve! details about how 1o establish connections with devices.
For example, they need to know modem command sets in order 10 dial, hang up, etc. Sending and receiving data and
monitering connection status is also device dependent. An genenc API is needed 10 isolate applications from device
specific parameters of communicatons channels. This 15 increasingly impariant as new, more complicated devices are
introduced.

9.4. Featurss
9.4.1. Windows 3.1 Compatibili
Priarity 1
Dbjective
Windows 3.1 communications applications and drivers will isad and run in Chicagoe. Communications driver
replacements currently in use include:

*  TurboComm: This 3rd party driver from Bioengineering Research provides improved cormmunications throughput
for M3-DOS applications by virtualizing the 16550A UART FIFO. It will not be usefii] under Chicago, which
will do the same for MS-DOS VMs.

* Remote access software: Some s/w packages like CarbonCopy may replace COMM.DRYV or VCD. These
applications will be identified and kept compatible with reasonable efforts. We must cooperate with these ISVs to

make this happen.
*  Hayes ESP: Hayes' high-speed DMA senial port,
*  Multi-port adapters: Communications port devices with more than COMI-COM4
* Intelligent adapters: Communications port devices with on-board transmission b/w.

*  Misc. OEM: Specialized application software and devices may have modified the communications driver from the
DDK for specific support. In some cases, these may be unnecessary under Chicago.

Fearure Deseription
Version 3.x communications drivers should replace Chicago's built-in support for local COM ports. Some new

commurtications features may not be available, however.

The undocumented procedure for accessing modem status information from an internal data structure must be
preserved! PSS has provided this to major comm ISVs for Windows 3.x products.

S o comms MX 2120525
DavidThi's Cougar communications spec was devised with Wind. ] compatibility as a design goal.
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9.4.2. Solve Port Address/TRO Problems

Prnonn 1
Objective
Chicago must solve senous problems experienced by users antempting w configure serial port address and IRQs,
Windows 3.1 assigns default serial port identifiers {e.g COMx), 2ddresses, and IRQs according te an
irterpretation of the IBM BIOS spec that is not used by customers, OEMs and modem vendors. This is a severs
problem causing a very large number of reparted serial device aceess problems, including mice, modems, and
COM ports.

Feature Deseription
Chicago's wnitialization of COM ports should be based an a fix developed for Windows 3.1a which causes the
COMM.DRV and VCD to handle BIOS data table addresses and SYSTEM.INI entries differently. See Appendix
A, "Port Addressing and IRQ Problems”, for a detailed description of this problem and its symptams.

Starus
The COMM.DRYV update for WDL/Win3.1a has been developed, but not yet beta testad.

Open Issues ,
*  How should Chicago determine address/TRQ for UART ports present but non-standard or nat listed in the BIOS data tahle?

If possible, the user should not have to know this information.

9.4.3, 16556A UART FIFO Suppart
Prienty |
Obijective
Chicage witl provide greater robustness and performance at high baud rates for MS-DOS communications
applications using locai senial ports with 16550A compatible UARTs. This is the single biggest sore spot that
communications power-users have with Windows at present, and causes many to purchase a comm driver
replaccment package. By the Chicago ume frame, 16350A devices will be more prevalent, and not only posver-
users will require this feature. so this is a must.

Feature Descripuon
Local COM ports that utilize the 16550A style UART cantain a 16 byte FIFO buffer to prevent character overflaw

due to interrupt latency. and reduce interrupt overhead overall. In Chicago, the 16550A FIFO will be fully wilized
as follows:

* FIFQ Enabling: The FIFO should be enabled whenever 2 Windows or MS-DOS application is accessing a local
16550A UART port. (The Win3.! Virrual Comm Device (VCD) does not cnable the 16550A FIFO for MS-D0S
comm applicadens.} If COMBUTF if virtualizing access to the UART, the FIFQ should be used for MS-DOS
comun applications regardiess of whether the application attempted to detect and use the FIFO.

* FIFO Virualization: A 16550A FIFQ should be virtualized for 16550A-aware MS-DOS comm applications
regardless of the physical UART present. This reduces overhead of simulating character intermupts into non-
Windows VMs, and has been shown to boost throughput by up to 20% for FIFO-awarz applications ruming on
non-FIFO UARTS.

* FIFO Tngger Level: Default FIFO trigger setting should bqu, and be configurable from SYSTEM.INI. (NOTE:
Windows 3.1 hardeodes the tr1gger fevel 1o 14.)

0526
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An updated driver for the WDL and Win3.1 uses a default trigger level of 8 and provides a new SYSTEM INI swatch

to change this setting.
Open Issues
9.4.4. Kernel Improvements
Prionty 1
Objective

The Cougar kernel and device layer must be "comm friendly”, such that high-speed communications are not interfered
with during dewvice access, paging, eic.

Feature Description
Intermupts must not be disabled for perieds long cnough to cause overruns on serial ports.

The VM shutdown bug which disables interrupts for too long should be fixed.
Exteasive tests focused on communications performance should be integrated into Cougar validation procedures.

Status

Open Issues

9.4.5, Imoroved Device Contention
Priority 1
Objective
Chicago should reduce problems encountered by users who attempt to use 2 device already in use by another MS-DOS
or Windows application, or an available device on the same IRQ. Also, the device contention user interface in the

Control Pans! should be simplified.

Fearture Description
Chicago should automatically share IRQs for devices which support this feature. The user should not have 1o put

"COMIRQSharng=TRUE" in SYSTEM.INI for tlus to take effect.

A warning message should be displayed when an application attempts to open a port on a non-shareable IRQ which
conflicts with another open port. The user should be allowed to cancal or continue, with the option of not

displaying the warning message in the future.
Mouse drivers shouid claim the serial port they are using, if any.

Printer drivers should claim the serial port they are using, if any.

Status
Cpen Issues
9.4.6. Instailable Paort Drivers
Prionzy 1
Objective

The Windows 3.x COMM.DRV module is a monolithic driver supporting both serial COM pornts (COM1-COM4
standard) and parailel LPT ports (LPT1-LPT4 standard). This binding restricts compatibility and expansion to
support non-standard and multi-port devices. To solve this problem, Chicago should allow any numnber of port
device drivers to be instailed in order to provide robust suppert for the vanety of communications devices that can

be installed into a PC.
mx 2120527
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Feature Description
Chicage shouid provide a2 port device driver interface and API with the following fearures:

[ ]

Status

Multiple Installshle Port Drivers: Any number of port device dnvers can be insalled and [oaded. This may inchude UART
COM ports, LPT ports, intetligent adapter pons, efc.

Multiple Perts per Drivers A port driver can register itseif at Windows startup as one or more devices, supplying a name.
type, base address, IRQ. and other parameters.

Port Names: Port identifiers should not be restricted to COMx format, e.g COMI, COM2, etc. Rather, ports should
regisier with meaningful user names, ¢.§.:

Local Senal Pent |

Local Senal Port 2

Local Paralle! Pont |

Local Parallel Port 2

Hayes Enhanced Serial Port
Hayes v.9600 Modem

Thess names will be rsmumed by a port equmeration APYUL. Applicauons can open a port by this rame, rather than
"COMI", ete.

Dynamuc Loading: Port drivers should be loaded at init time to register, but nat consume system fesources until upe.ned.
Divers for clesed part devices should be unloaded automatically.

Extended Functions: A generic escape/IOCTL function should allow device specific functions 1o be calied by applications.

Configuration Dialog: Port drivers shoutd supply 2n appropriate dialeg to ailow the user to change device-specific
narameters. & Windows AP! should provide access to this dialog for applications.

Standard COM Part Driver: Chicago should support at least eight 8250/16450/16550 compatible UART based serial ports.
COMI through COMS sheuid default 1o standard address/'TRQ) values. COMS and up should require the user 10 sef these

values

Standard LPT Port Driver: Chicago should support at least four standard LPT ports.

DavidTiy's Cougar comm spécification examines unplementation of port drivers.

Open Issuzs

-

»

Should port drivers be DLLs ar Cougar VxDs? If VxDs, how will configuration dialogs be displayed?
Should comm be integrated into Dragon? Why? What about config dialogs?

How should ports > COM4 be accessed? Specifying addresses/IRQs is couater to Plug and Flay cbjectives. )
Should porticns of the WuvNT Service Provider Interface (SPT) be used for Chicago port drivers?

What ather part drivers should go m the box? Possibilities include Hayes ESP, BAPIL, Noveil NASL, X.25 with X3.PAD,
DEC LAT

’

L

9.4.7.  INT 14h API SuggortA
prioin | | ' FHGEHLY MX 2120528
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Compatibniity with M3-DOS communications applications that use the Intl4h API for communications rather thap
accossing the hardware directly, Usually, Intl4h 1s used in conjunction with redirector TSRS to access remote
serial ports and modems.

Feature Descriprion
INT 14h is 2 BIOS AP] supported by some MS-DOS communications applications. In MS-DOS communication
applications, users select Int14h modes instead of communicating directly with the COM port so that other load=d
software can redirect the [/O to remote devices. Chucago should provide an Intl4h interface for MS-DOS
applications. This interface will redirect /O to the correct Chicago port driver,

Status
Open Issues

9.4.8. Bi-Directional {"Bi-di"} Paralle] Ports
Prigrity 1
Ohjective
Chicago shouid provide port drivers for new parallel port devices, including "Zippy” and "Boise”.

Feature Description
Individual port drivers should be written.

Status

Open Issues
* Can WPG do this?

9.4.9, Modem Status Information API: GetCommEvent()

Prionty )
Objective
Windows 3.x does not meet the needs of commn applications which must monitor the status of modem status lines. The
Windows 3.0 functions SetCommEventMask and GetCommEventMask were designed to provide this
functionality, but are buggy and poorly documentsd. Unfortunately, compatibility constraints require that these
APls not be altered. Most ISVs are using an undocumented procedure provided by PSS which allows this
informatian to be aceessed from an internal data structure maintained by the comm driver.

Feature Description
A new GetCammEvent function should added to Winié to supply modem status information. This should be nearly

equivalent to the Wini2 GeCommEvent APL

NOTE: The undecumented procedure for accessing modem status information from an internal data structure must be
preserveq! PSS has provided this to major comm ISVs for Windows 3.x products.

Starus e )
LesterW examined this in "9] for the Win32 comm AP, Chicago will leverage this work by confirming with 15V that
it 15 correct & sufficient.
DavidThi has cxamined modem status information in his Cougar port driver spec.
- " ’

Open Issues -

*  How closely c:m/wi]l-Chjcagn match Win32's implementation? MX 212?§i2
NFIDEN
HIGHLY ¢
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9.4.10.  Plug & Play

Prionty 1
Obyective
Chicago should perform as much device setup as possible in order to allow the user to access communications devices
without having to specify which port they are on. For example, they should be able to simply print to a printer by
name, and accessing a modem should be automatic if there 15 only one plugged iato the PC.

‘ Feature Descripion
As many devices as possible should be automatically assigned to part IDs using intelligent detection, without requiring
the user to state which device is "on"™ which port. Serial and paralle] ports can be scanned at Setup time in order to
determine whar's out there,

Device selection czn be made easier by using friendly device product names instead of port abbreviations,

E. R A default modem should be specified similar to default printer so that dialing out does not require the user to specify a

bl senal port.
Starus
! Open Issues
l 9.4.11.  Using Remate Communications Devices
: Priontey 1
) Objective

Users should be able to use remote communicasions devices, such as network modems, etc. Remore dewvices shouid be
available from all existing communications applications, not just Chicago applications. For cxample, a remote
port dnver might be loaded and assigned as COMS.

Fearur= Description
A port driver should register remote ports. Applicauons will be able to open and access remote ports by aame.

Status
Nezds investigation.

Datastorm is preparing input on this topic. Gresnleaf has offered assistance.
Shiva should also be contacted due to their Net/Modem products.
Other remote comm product vendors include Microtest and Artisoit.

Crpen Issues
* How can/should Chicago users access non-Chicago remote communications devices?

*  Can existing MS-DOS and Windows comm applications access ports beyond COM47 If not, then an “aliasiog” feature is
required so that users can specify COMI-COM4 identifiers for non-local perts.

*  How much docs Intl4h suppont buy? Will it work with existing Int14h redirectors? Does 1t make sense to use an Intl4h
port dnver to be redirscted by anoiher TSR or VxD? Or, should jost a redirector VD be provided?

*  Should 3 Novell NASI driver be provided? Could/would qu:lcl do this?

o HIGHLY
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Users should be able to share their local communications deviczs with others on the network.

Feature Description
Shaning local communications devices would have a similar AP as shanng a file directory or printer,

Starus
Needs investigation.

Cpen Issues
*  Should Ciucago users be able to share local communications devices wath non~-Chicago users on the network?

*  (an protocols be shared? Protocols should run 2s local to the physical communications dzvice as possible. The comm
redirsctor should be able to register non-focal protocals. For example, a comm redirector might run on 2 Chucagno server.
The redurector would publish local poert devices pius the protoceis svailable for these devices. On the clicat, the remote port
driver registers the protacals received by the redirector as local protocois available only on the remote device.

9.4.13.  Protocol AP & Drivers
Prionty | '
Chjective
Thraughput and reliability of communications protocols can be improved by moving protecol code into ring €.
Communications ISVs (incleding Wonderware) report that Windows is unsuitable for real-time protacols due to
scheduling latencies. That is, although incoming characters arc received fast enough from serial ports by
Windows, receiving applications are not scheduled quickly enough to service the protocal comectly.

Also, communications application development can be made casier by having protocols to plug-in separately. This
would allow a simple comm application written to the Chicago AP 1o use any installed protocol, without requiring

special built-in handlers.

Fearure Description
Chicago shouid allow applications to install protocol handlers which run at interrupt time. This will avoid time-outs,

reducing the number of re transmussions required. Plus, protocol termaround will be faster; so data flow wiil not
be halted as often 1n order to waut for the ring 3 application to ACK the protocol, Features of ring 0 protocol

drivers incluode:

*  Instailable: 1SVs and IHVs should be able 10 wnie and install their own protocel handlers appropriate to their application
and hardware. We can expect some ISV to market installable protocols directly to other ISVs. Other ISVs may move code

thal now exigs in their applications (o a protocol driver.
*  Dynamuc Loading: Protocol drivers should be dynamucally Joadable by applications.
«  Multiple Protocals: Multiple protocols can be applied to an cpen communications chanpel.

*+  Simple Protocol APL: The Windows comm AP should be extended 1o allow easy access to protocel handlers.
Comm applications should be able to simply service 'O data streams after invoking a protocoi handler. A generic
API should allow any application to make use of aay installed protocol.

*  (Configuration Dialog: Protocol drivers should include their own configuration dialog to allow the user to

customize protocol parameters. .
- t

*  Common P.rotoc:-als: Chicage should include a basic set of common protocals. This includes standard How control
(XON/XOEF) for text, hardware flow control (RTS/CTS}, and possibly some common binary protocols, such as
XModem and ZModem.
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Open lssues
*  Must protocol drivers be ring 07 Are there protocols that don't require ring 07 If so, would these run beter at ring 37 fe.

e does protocol procssing at ring O intreduce unnecessary system overhead?

*  Are protecol drivers ViDs or DLLs? If VaDs, how do thev display a canfiguralion dialog:

- 9.4.14. Fax Managemeant
v Prionty |
Objective
Chicago should provids integrated fax management, like prnting.

Fearure Description

Suarus

Opea lssues

|28 *  Move this to the Utilities group?

i 9.4.15., Modem API & Drivers
v Prionty 2
I ObjCCﬁ\'C ’
) Chucago should isolate users from cryptic modem configuration options and command languages. A simple API
should allow applicaticns to make coanections in a modem-independent fashion. The user and application wall
merely bave to supply the phone number to diak; applications may provide a phonebook feature for this,

Feature Description
Modem APls should be provided for the followng functions:

* Diai: Causes the modem to dial the specified tefephone number. This should recurn immediateiy, and siants messages
strould be sent to the apphication via window message or call-back.

*  Answer: Causes the modem 10 answer a ring.

! *  Auto-Answer: Causes the modem to enter auto-answer mode. A message should be sent to the application via window
message or call-back.

! * Hang Up: Causes the modem (0 hang up the current line.

*  Setup Dialog: Causes the modem driver to display a dialog 10 allow the user to set modem-specific optioas,

*  SetQuary Semings: Modem aptions for tone/pulse. speaker on‘offvolume, dial, carmier, modulation times, etc. can ba
quened and set

Modem drivers should be DLLs capable of supporting the modem AP, and also meet the following rcqux.rcmems

* Dhvnamically Loadable

Starus

' DawidThi has examined modem driver requirements in hus Cougar cornm specification.

P MX 2120532
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*  Does this accommeodate fax. modems?
*  Should apps hA\-': to use 2 modem API at all7 Could this be absiracied awgy from the application as well 25 user? Le., an

- OpenComm() on a modem port might astomatically dial a pre-determined phone number set in the modem setup dialog
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9.4.16. Communications Mapager

Pronty 2

Objectine
A central user intesface location for the installation, configuration, and sharing of instalied comgnunication devices.

Eliminate user confusion about why there are port settings MS-DOS, Cantrol Panel, and applications themsstves,

Feature Description
The Commumcations Manager should be a counterpart application to the Print Manager, with simitar functionality.

The Communications Manager shouid perform the following functions:

Installation and Configuration of Communications Devices
Shanng of Local Communications Devices

Connection to Remote Communications Devices

Show Status of Installed Communicauens Devices

See Appendix C, "Commumcations Manager”, for notes about the design of this accessory.

Status
Needs approval and design.

Open Issues

9.4.17, Communications Setup Dialo

Proniy 2
Chjecuve
Chicago should provide a common dialog to make it easy for 15V and users to ¢stablish connections with remote

COMPULETS.

Feature Description
The comynunications setup dialog should show a list of installed and available local and remote communications

resources, including serial and parallel ports, network devices, modems, fax moderns, etc.
The Prnter control panel should use the comm setup dialog for assigning a printer to0 a port.
The camm dialog should provide retwork connection services sumilar to the Printer “Connect...” button,

The comm diatog should nclude a *Setup...” button which displays a port-driver specific configuration dialeg.

Seams
Needs investigation.

Open [ssues

9.4.18. _ Auto-Negotiate Protocol
Prionty 3
Objective
Clucago could introduce a connection protocol used to transparently and intelligently establish connections and
determune transfer protocols for the user when a connection is attempted. This would isalate the user from
complicated parameters required in order to maks a connection (o a remate computer, including:

Baud Rate: 2400, 4800, 9600, 19200, etc.
Data Bits: 5,6,7.8 ' Mx 21?&2%%?.
Stop Bits: 1. 1.5, 2 CONFIDE
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Panty: None, Odd, Even, Mark, Space
Flow control: XON/XOFF, Hardware, None

Also, binary fle transfers require users to specify a protocol, & g ASCT, Kermit, XModem, YModem, ZModem, stc.
Ezch of these protocols 15 shightly different from the other, and some are better than others depending on
connection variables, such as baud rate, line noise, systam averhead, data type, ete.

Feature Description
When a part is opened, Chicago will attemnpt to establish a connection with the remote computer via a universal
protocol language. If the other end is listening for this protocol, the two will pegotiats to match up the fastest
common denominatars for baud rate and other connecticn parameters.  Also, the best available binary transier
protocol available will be sefected, and applied if the user intiates 2 fils transfer.

Suatus
Needs much investigation.

Open [ssues
* Do simular protocols already exasi? H 50, can they be adopred?

9.4.19. Power Management
Priarity 3
Objective
Chicago should provide a device driver interface to allow berter power management of communications devices.

Feature Description
Starus
Needs investigation.

Open Issues

9.5. Resource Regquirements
Manpower and matenal resource requirements to achieve Chicago's comumunications objectives are discussed in this

section.

9.5.1. Laberatory
Chicago should emphasize the testing of real world commumucanons usage. In order to do so, the following test lab

rescurces should be set up for the duration of development and testing:

* Al leas: four netwarked 386/20's should be available for communications testing near analog phone lines, etc. A high-speed
486 should be available for comparing Chicago's top-end capabilities with O&/2,

*  Various permutations of an-board ports, port adapters, and modems. The permutations are impertant! Windows 3.x users
have problems unique to certan combinations, including:

COM]1 cnily
COM1, COMZ, mouse on COMI
COMI1, COM4
COM]1, COM2, COM4, mouse on COM1 ¢
COM]1, COM2, COM4, mouse on COM2
. COMI1, COM2, COM3, COM4 MX 2120534
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3150
16450
16550
16550A

Internal adapters

External modems

1,200 through 38,400 baud
Hayes compatible

Non-Hayes compatible (TBD)
Wireless (if available)

*  Four analog telephone lines {at least). Used to test multiple sumyltanesus communications sessions
*  Qu-line information service accounts:

CompuSens
Prodigy
MCI Maul

*  MS-DOS application software:

ProComm Plus for MS-DOS

CompuServe Information Manager for MS-DOS

Prodigy

TapCls

Fax applicavons. top 2, e.g. Delrina

Remote access packages, top 2. ¢.g. Nortor peAnywhere, Carbon Copy

*  Windows apptication software:

ProComm Plus for Windows
CompuServe Information Manager for Windows

Dynacomm
Fax packages, top 2. e.g. Delrina WinFax. etc (unless obsolete!)

Remote access packages, lop 3, ¢.g Nonon pcAnywhere, Carbon Copy

3.£.2. Deveiopment
Microsoft has a reputation for paying lip-servics to comumunications services :a MS-DOS and Windows, and this will

change after Chicago! In order to achieve the Chicago communications objectives, development attention on the
order of that applied to printing for Windows 3.1 ig advised.

The Chicago development team should have at least one engineer who has significant experience writing
communications applications and device drivers. Most of the Chicago features are not new to the industry, s
there is no need for Chicago to reinvent the wheel when it comes to API and DD design. For this reason, a comm
vetsran is a good bet for geting design & code implemented in an efficient fashica.

Chicago's communications features can be categorized into DDL, AP, and U] as foliows:

&

Device Driver Interface (DDI) -
Windows 3.1 Compatibility
. MX 2120535
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Installable Port Drivers
Bi-directional Parallel Ports
| ‘ INT 145 Support
' Usiag Remote Communications Devices
Sbharing Loca! Communications Devices
Power Management

Application Programming Lnterface (API)
Modem Status Informatioa API: GetCommEvent()
Lmproved Device Contention
Modem APT & Drivers
Protocol API & Drivers
! Auto-Negotiate Protocol

User Interface-
Plug & Play
s Fax Mansgement
Communications Manager
Commuaications Setup Dialog
Duo-Line Information Access

9.5.3. Testing
One of the reasans that communications problems lurking in Windows 3.1 were not caught until [ate in the game is

that commaon end-user communications scenarios were not being tested throughout the development cycle. Rather,
a fow PCs were directly connected, and top baud rate tested in the foreground and background.

The following testing objectives should be fulfilled in order to meet the Chicago communications objectives.

*  Expert Communications Knowicdge: Test engineers and developers must become experts in the nesds and behaviors of
Chicago communicauons customers. This includes knowledge of commen operations, popular hardware and sofrware, and
oplinuzations. This should be much like how printing and narwaorks were tested for Windows 3.1 and Spana.

*  Performance/Robustness Benchmarks: We currently have no good way 1o benchmark comm performance and reliability. A
suite of automated 1ests should be developed that ailow us to compare against 03/2, MS-DOS applications, different
modems, baud rates, etc, These should be run in common end-user configurations, using phone lines instead of direst

connecuons, ¢1C.

*  Performance Monitoring: Changes in other areas of the OS, especially kernel and devices, can affect communications
performance and robustness. There must be continual venfication that Cougar and other changes do pot causs
communications problems as they are checked in. This occurred due to FasiDisk and other system performance

opumirations in Windows 3.1,

*  Emphasis on Background Communications: Customers use Windows becjuse it allows them to multi-task, and
tommunications 15 one area where this feature is frequently applied  Usually, users do nat want io sit and wait for files 10
download, they'd rather be doing other work Our tests should rigorously test background commumications, with ample
amounts of foreground application and devics activities.

*  Broad Configuration Testing: Many of the product support probiems encountered stem from inadequate testing of the huge
variety of communications hardware configurations thal exist. In particular, Windows 3.1 customers are having probiems
when they have "blank spaces” in their COM ports, e.g. no COM 1/COM4, no COMY/COMS3. Many of thess combinations
went untested for Windows 3.1, simply due to focus on perforpance iesting on standard COM 1/COM2 configurations.

A reasonable way of zesting 2 variety of common hardware combinations should be determines. One way is lo kesp wternal
tesiers close 10 reports from beta lesters. so we can have 2 good understanding of what our customers are attempting (o do,
and have the flexibility to casily try these out.

MX 2120536
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9.5.4, Program Management
Program Management tasks required to achieve the Chicago communications objectves are as follows:

*  Determine Requirements of Microsoft Groups: Keep these teams in the loop for feature & design reviews:

Windows NT (Lester'W, TonyE)

T 1SV Relations (7?7 -

" Eardware Vendor Retations (777)

g PSS Developer Support (BryanW, et al)
Teiephons AFI {CharfesF1)
Mobile Windows (Stevel}

i Modular Windows (TomasM)

‘ MS Mail (™)

*  Determine ISV Requiremenis: Gofta have a design review orgamzed by Systems Marketing  Important ISVs include:

Datastorm (ProComm/Plus, ProComm/Win)
Wonderware

Shiva QNetModem/E} |

Dhgual Communications Associates {Crosstalk)

Ll i FunureSoft (DynaComm)
*  Design Specafication: The usual.
‘ ¢ Obtain Third Party Drivers: If Chicago is to include support for non-sandard devices:

Windows Printing Group (Zippy)
Hewlett Packard (Boise)

i Hayes ESI

: Novell NASI

*  Get Great Bata Testing: Befter beta tester monitoring would have given us earkier warning of problems caused by kerned
changes during Windows 3.1. Program Management will build a list of power<omm users. These aren't hard 10 find, they

; s are very vocal on CompuServe forums,

*  Usabiliry Testing?: This would be a sigruficant sxpense. Would it be worthwhile to determine if Chicago actually makes
communications easizr?

9.5.5, User Education
Communications experuse here would be great to help devise Wizards and sumple ways of explaining tough

communications details.

- More TBD.
- . AIGHLY
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10. Display Support

Thus secuon discusses standard and therd party display support in the Chucago Windows reieass.

10.1. Overview
10.1.1.  The 5 Chicago Improvemen ts

Chicago's primary improvement areas apply to display features as follows:

Plug & Play: Chicago will allow many more users (o automatically access Super VGA resoluuons and colors withow
having to wdentufy adapter type and brand, insert floppies, obtain third party drivers, ete.

* New User Interface: A
generic, intuitive Display
Control Panel will allow users
to configure colors,
resolution, and other display
related parameters..
Changing drivers will happen
in Windows, not MS-DOS.

* Integrated and Complete
Protect Mode System: A 386

X 2120538
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[

and 486 optimized D
engine and page fault handler
will provide fast, robust
drawing code for Super VGA
and frame buffer displays.

* Great Network Client and
Peer Server: Not applicable.

* 32-bit Application Support:
B Not applicable.

10.1.2. The 3 Chicago Requi

Chicago's primary technical requirements apply to display features as follows:

X 2120539
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* Compatibility: Windows
3.0/3.1 display drivers,
grabbers, and VDDs will be

compatible with Chicago.

*  QGreat 4 Mb System

* Performance: All Chicago
display drivers will be use the
fastest drawing code
available, including the high-
speed GDI DIB engine.

HFG»HLY 0540
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*  Robustness: A Universal
Display Driver will eliminate
buggy code from third party
drivers by using the GDI DIB
engine.

* On Schedule: Of course.

10.1.3. _ From the CEOQ...
Here's what BillG has to say about what Chicago display support should be:

b3l (o] 1+ PR Leatbesnarneaabte niaa timaRErESanann sed IaasRESS s .. Bull Gates
Date: " May 6, 1992
— Windows 1993

Subject: i

8.bit video drivers should be shipped for all popular machines. We should make sure we ship the fastest video drivers availabie. We
should pick 3 few aceelerator chups/designs for fast video cards and decide to make them mainstream by having great drivers we
suppunandpmh:’ngocmsmuscmor:hoseappmchs.

{ think there should be an equivalent of UNIDRV for video drivers. A lot of the code is common. Someone good has to Jook at
what code sharing can be done between video drivers. I'm sure 2 Jot of the code is common. Going to a UNIDRV approach for
displays will free up some disk space.

10.L.4.  Non-Objectives - )
- ‘ HHGHLY wx 2120541
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* NT Display Model: Chicago

f‘ will not support Windows NT
| display drivers. The device
driver model will be similar,
‘but not identical.

10.1.5. Important Featur

*  Windows 3.1 Compatibility:
Old drivers run under
Chicago.
* Universal Display Driver:
Built-in EGA, VGA., plus
easy mini-driver interface.

1 MX 2120542
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* Generic Super VGA Mini-
Driver: Support for 90% of
Super VGA adapters.
* Display Memory Page Fault
VxD: Part of Universal
Display Driver.
*  GDI DIB Engine Drivers:
Small, robust, high-
performance linear frame
buffer drivers.
* Display Control Panel:
Centralized & easy display
configuration & driver
installation.

MX 2120543
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*  Fasier Driver Installation:

1 Isolates user from technical
details.
- * Fall-Back Display Mode:
Windows runs even if the
display driver fails.
* Universal VDD: Built-in
EGA, VGA., plus mini-VDDs
for extended hardware.
* Standard Grabbers: Built-in
high-performance grabbers.
* Device Independent Color:
Ability for drivers to match to
printer colors.

2120544
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* Pen Compatibility: Drivers

incorporate Windows for Pen
features.

Features under considerauion that may also be developed:

* Dynamic Screen Resolution:
No need to restart after

changing display resolution.

* Dynamic Color Depth: No
need to restart after changing

~ display colors.
* Physical/Scalable
WYSIWYG: User scalability
of display contents.

MX 2120545
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* Monitor Drivers: Files used
to optimize display modes for
monitors.

\\\\\\\

10.1.6. Major Open Issues

* XGA: IBM Boca Raton
owns development of this
driver. Will we be able to get
a Chicago driver without
disclosure and other
problems? Should we bring
this in house?

: 120546
10.1.7.  Related Documents cgﬁI%ENTIAL
Microsoft Confidenzial Page 179 Printed 09/30/92 06:20 PM
HIGHLY
CMS 00013840
CONFIDENTIAL

RBC 04241




iy

* GDI Specification

* Device Independent Color
Memo (DavidW)

10.1.8. Revisi isto

9/25/92 Original version
distributed for review.

9/29/92 Removed "386+ Only
Drivers" section, incorporated
info into "Driver Summary".

MX 2120547
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Added "Important Features"

section to "Executive
Summary"

Moved "Driver Summary" to
follow Features section
Reformatted for inclusion 1n
Chicago spec

10.1.9, Terminology

BPP Bits Per Pixel; ¢ bpp = 16 colors, 8 bpp = 256 colors, 15 bpp = 32K colors, 16 bpp = 64K
colors, 24bpp = 16M calars ("true color”)

True Color 24 bits per pixel
vDD Virtua] Display Device; A virtual device {VxD) required to virtualize the display hardware.

Grabber A DLL of extension JGR which paints MS-DOS applicaticon windows. Only hiw Me if an
[HV wishes to support proprietary display modes.

HV Independent Hardware Vendor, manufacturer of display chipsets or adapters; may be an OEM.

Flat model Adjsplzyt)pcmhtmmpvideumnoryinacouﬁgumsmgeofemdedmmwaddrss
space. Windows will draw to the screen by treating this memory range as a large DIB.

DIB Devics Independent Bitmap; a Windows dam structare for images, the same format for ail
devices. Ses the Windows SDK for more details.

MX 2120548 .. 4 oorom2 0620 M
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DDI Device Driver Interface; device independent software interface betwsen devics drivers and
Windows core moduies, such as GD1 and USER.

10.2. Features
10.2.1.  Windows 3.1 Compatibility
Priority 1
Otjective
Windows 3.1 display dnvers will load and run under Chicago, and GDI will simulate any features supparted with new
DDL.

Feature Description
The calling sequence will be identical to Windows 3.1:

| GoI |
l e—

[ win3.1DRV |
‘ Scraen drawing

| Screen Memory |

Some scftware products "chain” themselves in front of the Windows display driver. For exampie, remote control
packages such as Carbon Cepy do this to redirect graphics calls to the remote PC. Aiso, Bitstream's Facelift
insalls n & replacement display driver, which loads the existing display dnver itself.

In ordar 1o remain compatible with these types of products, Chicago dispiay drivers must fully support the full
Windows 3.1 DDI in arder to load and run "beneath” a chaining display driver. Chicago mini-drivers will be
campatible, since the Universal Display Driver will be the module loaded by the chaining driver.

The following diagram shows the calling sequence of a chaining driver using the Wizdows 3.1 DDI of a Chicage

display driver:
GDt
L Windt DOI
Suesgosreoctl [ cCraining DRV =7
Prntes drawing I e

Chicage DRV |
‘ Screen drawing

Scresn Memory MX 2120
S _ coNFIAEAEES
10.2.2. Universal Display Driver
Prionty |
Chjective

Fast, robust, small, easy-fo-write Super VGA and flat frame buffer display drivers. This will apply to the vast
majority of Chicago displays.

Feanure Description
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DISPLAY.DLL will be 2 Cuicago dispiay driver module, i.c. it exports all of the standard Chicage display functicns.
It provides the followin; fearures for Chicago display support:

*  Built:n EGA and VGAJ DISPLAY.DLL will be installed oa all EGA and VGA compatble PCs, even if Serup ar
the user selects a displag type and corresponding driver that does not use DISPLAY.DLL. This will provide a
fall-back for Windows un the event that the user seiects a display mode that is not supported by thew display
adapter or monitor,

*  Uses the GDI DIB Englw: 1/8/16/24 bit packed pixel display modes will be supportad using the GDI DIB engine

for ugh-performance, robust screen drawing. The DIB engine is also used for memory bitmap drawing. 16 color
drawing code will be bulit into DISPLAY DLL, sincs the GD DIB engine will not support these 4-bit planar

modes.

*  Mini Driver Interface: nmall, simple mini-drivers will provide display modes other than EGA and standard VGA.
These wall use the DRVafile extension, but not export the same functicns as a standard Windows 3.1 or Chicago
driver. Mini-drivers wik be called to supply the following functicns:

{) Inmializarion: Sefting 1t ¢ desired display mode. (Required)

2} Bank Switching: SupendVGAs that are not flat frame buffers will need to use the page faukt VxD in order to
perfarm bank switching

3} BuBLT Some adapternprovide ways to acceleratz BitBLTs, including latches and BLT engines. If this function
is not supported, DISPL AY.DLL wiil perform ali BLTs.

4) Hardware Cursors: DISFLAY.DLL will draw the cursor if the mini-driver does not handle the cursor itself,

Additional functions (line-
drawing, etc.) may be added
to the mini-driver interface,

as necessary. In general,
however, non-frame buffer
displays, or those with many
extended features or
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acceleration should not use
mini-drivers. For example,
mini-drivers are not
appropriate for 8514/A or
TIGA displays.

The Universal Display Driver will be loaded under the following two circumstances:

*  Mim-Driver Installed: SYSTEM.INI will contain the following:

[boo]
display.drve-display.dli

DISPLAY.INI will specify
the mini-driver to be used by
DISPLAY.DLL, plus screen
resolution, colors, and other

parameters.

*  Fall Back Mode: The display driver specified by SYSTEM.INI friled to load. DISPLAY DLL wiil be used
instead, falling back 1o EGA or VGA as appropriate.

MX 2120551
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[ Gol

| ODISPLAY.DLL

yb

| Mini-Driver

’ Display Memory

a) GDI loads DISPLAY.DLL as
the primary display driver. If
no mini-driver is installed, the

display 1s run as EGA or
VGA.

b) DISPLAY.DLL loads the
mini-driver specified by
DISPLAY.INI, calling it's

initialization function. The

Microsoft Confidential Page 185 MX 2120 552 Pripr= 4010/92 0620 PM
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o

mini-driver sets the display
mode specified by it's own
private INI setting.

c) DISPLAY.DLL calls the D
engine for drawing of
1/8/16/24 bit packed pixel
display modes.

d) The DIB engine draws
directly onto display memory.

e) DISPLLAY.DLL may draw
directly onto display memory

MX 2120553
CONFIDENTIAL
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for 4-bit planar (16 color
VGA) displays.

-f) The mini-driver may draw
directly onto display memory
for acceleration or cursor.

If no mini-dnver is present, the picture is much simples, sines DISPLAY.DLL does all of the drawing for EGA and
YGA 16-color display modes:

GDI [

¥

[ DISPLAY.DLL

[ Display Memory

Status
DISPLAY DLL will be easy to write, 2 merger of EGA.DRV, VGA.DRYV, and calls to the GDI DIB engine.

Development shouid design the mins-driver interface next.

) MX 2120554
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10.2.3.  Displav 0 age Fault Vi

Prority 1

Otyjective

Aliow non-flat frame buffer display drivers to take advantage of the GDI DIB engine in order 10 be faster, smaller,
more reliable, casier to write and maintmin.  This applies to bank-switched VGA chipsets, not "modal* or "fixed

funcuron” displays such as 8514/A, XGA, 53, ATI Ultmra, ¢ete.

Fearure Description

Super VGA chipsers access display memory beyoad 256K through a technique called "bank switching™. Windows 3.0
and 3.1 display drivers for these chipsets were coded so that all graphics operatioas performed constant checking
10 determine when a 64K memory boundary is crossed, and then calls hardware dependent code within the driver
10 cause the chipset to reset for the required memory bank. Unfortunately, this architecture has many

disadvantages, resulting in drvers that are:
Bigger, due to duplicate b/w independeat code in drivers for the variety of chipsets on the market.

Buggier, due 1o more complex code to handle bank-switching. THVs have a very difficult time kecping up to date with
changes and impravements in the Windows DDL

Slower, due to constant bank-switch conditionals.

A solution is nesded to the problems above, and to allow IHVS to write the smailest amount of h/w dependent code to
get Windows runiing on their chipset, and then focus on optimization for specific hardware features.

Chicage is being optimized for fast drawing on flat model DIB devices at 8bpp and higher. This code can be leveraged
for non-flat model displays in order to address the problems inherent in bank-switching Super VOA drivers.

A display mini-dnver for bank-switched display hardware can be based on the new Chicago flat model driver which
cails GDI for ail graphics rendering on a flat DIB surface. However, whes screen memory is bank-switched rather
than completely accessibie in extended memory address space, a page fault handler VxD will be installed to catch
occasions when GDI writes out of the curremt screen memery bank, The display mini-driver will be responsible
for handling the bank-switch, and thes GDI will continue writing as if the fault never occurred.

The following diagram and steps explain bow this works:

1 Gol | | DiBEngine |

T A
| DISPLAY.DLL
¥b
Mini-Driver f e /(d
9
Page Fault VxD J
Current Bank 5
— MX 21205
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a) GDI loads DISPLAY.DLL as
the primary display driver.

b) DISPLAY.DLL loads the
mini-driver specified by
DISPLAY.INI, calling its
initialization function. The
mini-driver establishes a
virtual flat DIB display
surface by calling a page fault

DDI provided by the page
fault VxD.
ol B0
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c) DISPLAY.DLL calls the DIB
engine for drawing of
1/8/16/24 bit packed pixel
display modes.

d) The DIB engine draws
directly onto the virtual
display.

e) DISPLAY.DLL draws
directly onto the virtual
display for 16 color modes.

 HHGHLY
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f) The mini-driver may draw
directly onto display memory
for acceleration.

g) When the mini-driver or DIB
engine attempts to write to a
display memory location that
is not within the current bank
of the display hardware, a
page fault occurs. The page
fault VxD notifies the mini-
driver, which performs the
rqured bank switch.

Openlssuss : HIGHLY
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10.2.4.  Super VGA Minj-Driver

Pnonty 1

Chyectve

Chucago should have built-in suppart for at least 0% of Super VGA adapters. Most OEMs are shipping on-board
VGA's with at least 312K of video memory, supporting 640x4380 in 256 colars, and 300x600 and 1024x768 in 16
colors. (1Mb of video memory allows 256 colors at 800x600 and 1024x768.) Unfortunately, most customers
cannat identify what brand of chipset they have or how much display memory is present, and thus canpot identify
the correct driver to tse to get colors and resolutions beyond standard VGA.

Feamre Description

Although generic support for 100% of adapters is difficult due to varying chipset requirements, Chicago should
include a Super VGA mini-driver (SVGA.DRYV) supparting the high-resolution and 256 color modes of most
popular VGA chipsets. The Super VGA mini-driver should be installed when Setup detects VGA. However, it is
not 2 good idea to automatically run in a Super VGA mode, since many customers do not need or want 256 celors,
which runs significantly slower than 16 colors. Also, the installed maonitor may not support resolutions higher than

540x480.

An easy user mnterface shouid allow the user to sciect 2 Super VGA display mode. Some amount of display hardware
detection can be applied to not allow a mode that the eurrent adapter does not support. However, since the
monitor cannot be detected, it is still possible that the user will pick & mode their adapter supports, but sot be able
to see on their monitor. Display selection must be "foolproof™ 10 the extent that if 2 customer sclects a mode that
their adapter or monrtor does not support, Chicago should fail back to the original display mode.

The Super VGA mini-driver should provide the following display modes:

640x4 20, 256 colors (§12K)
800x600, 16 colors (512K)
800x600, 256 colors (I Mb)
1024x768, 16 colors (512K)
1024x768, 256 colors (IMb)

Support should be built in for the following Super VGA chipsets/adapters:

Tsen Diamond
ET4 Speedsta
000 I _ HIGHLY
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Western| Paradise
Digit VGA
al/ Professio
Para nal
dise | Paradise
VG VGA
A 1024
(90C | Misc. OEM

11,

90C

20,
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ATI VGA
VG Wonder
A series
Misc. OEM

Video | FastWrite
Seve 10241
VRAM
VRAM II

> 15

HIGHLY
CONFIDENTIAL
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| | Trident Trident
o 3900 Impact
| A series

Misc. OEM

Oak | Misc. OEM
Tech
nolo

gy
077

Stamos
A genetic 256 color display driver (SVGA256.DRY) is being developed for Windows 3.12 and the Windows Drver

Library, and scheduled to be available by 1/93. The driver is nearly complete for the chipsets listed above, buta
VDD is still under development. SYGA256.DRYV provides the bulk of the device-specific initialization and bank

switching code for the SVGA DRV mini-driver.

Open lssues
HIGHLY HX 2120562
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% What other chipsets should be
added? Biggies include:

Tseng ET3000 (Orchid
é ~ Prodesigner)
Cirrus Logic (notebook PCs)

10.2.5. __ Falt Back Display Mode

Prierity 1

(o Objective

: If 2 display driver fails to load under Windows 3.1, the user is kicked back to MS-DOS. But Chicago doesn't havean
MS-DOS to got kicked back tal If for any reason an incorrect display driver is instalied, Windows shouid fatl
back to VGA or another appropriate standard display driver. This feature will help PSS get customers to the

Windaws desktop easily and quickly, where the real display configuration problem can be identified and resolved.

. Fearure Description
Setup should detect the maximum standard and “in the box" display driver usable on the currcat display. In mast
cases, thiis will be EGA or VGA, which are built into the Universal Display Deiver (DISPLAY .DLL). Whensver
the actual display dﬁverﬁﬂsmlcai“rmdowsshouuhadmeﬁﬂ-bukdﬁv:instﬂd.mdmhmudheemr
message dialog should appear before the shell loads. This should tell the user that the specificd display mods
could not be set, and that they should use the Coatrol Panei Display icon to reconfigure their display options. The
user should be able to jump to the Display dialog to reconfigure their display irunediately.

Fall-back display mode shoutd also be aceessible by holding down a hot-key during startup. This will allow users o
bypass display problems that will not cause the display driver to fail to load. For example, this can happen if the

attached manitor does not correctly synch to the specified screen resolution.

Status .

i Development must désign this into GDI and kermnel display driver loading code.

) : Open lssues ‘ HiGHLY MX 2120563
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' Objective
: Smualler, faster, mare robust display drivers for DIB frame buffer display devices, especially 24 bit displays.

Feature Description
Chicago's GDI will provide a 5¢2 of optimized, generic drawing functicns for 2 bit per pixel DIBs and higher. Used in

conjunction with mipor display DDI changes, these services will allow fast development of frame buffer display
drivers. The Universal Display Driver will use the GDI DIB Engine. [HV's who choase to hot use the Universal
Display Driver for frame buffer displays will still bensfit by using the DIB Engine.

! AChiagodisplayddverwillbeuﬂed.hyGDIusinganmmdedmimoﬂhecxisﬁngWindomllDDI.Asin
Windaws 3.1, the driver can tell GDI which capabilities it supports internally, and which should be simulated by
GDL However, the DIB engine services provided by Chicago GDI will be callable by the display driver in order

to handle common screen drawing operations:

' GOl
:‘ . Chicago DOI l W1 DO
t
Chicago DRV _] m

‘ Scrwen degwnng
N r Screen Memory !

Status
Development is well underway by AmitC and RayPat. The DIB engine is scheduled for compiction in 1/93, with

several mini-drivers build along the way.

Open Issues

10.2.7. Displav Control Panel

Prianty 1

Objectrve

Installation and configuration of display adapters and drivers is very difficult in Windows 3.1. Drivers are linked to -
chipsets and brand names, and installed from maintenznce mode Seqp in MS-DOS and Windows, pius HV
supplied programs.

Chicago must provide *.ae stop shopping™ for ali display related instaliation and configuration. Users shauld be
isolated from dispiay chipset, adapter, and brand names.

Windows NT (Release 2) and Chicago shoutd use the same display UL

Fratyre Description
Display driver installation in MS-DOS and Windows maintenance mode Setup should be sliminated. A single Display

icon in the Control Panel should provide all display-related configuration features. This includes:

* _Adapter installation &

. ‘ MX 2120564
configuration  cibams
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I

* Display mode selection:
color, resolution, 3rd party
‘ features
" - * Scaling features (1f
- supported)
! * Extra device-specific IHV
options dialogs
* Monitor configuration (if
monitor drivers are used)
* Driver updates
| *  Driver information: IHV,
g version, etc. |

Users should see a list of display modes that they can set, indepeadent of adapter type This is dependent on adapier
and monitor capabilities.

The Configuration Manager should track the capabilities of the adapter and monitor. Then, the Display Control Panel
will rely selely on the Configuration Manager to supply a list of display modes for the user (o select from.

Status
Design proposal under developnent. The Display team will cooperate with the Shell/U] team for this.
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Cpen Issues

10.2.8. Easier Driver Instailation
Prionty 1
Chjectives

Simpler display driver instailation for displays not supporied ia the Chicago box.
Reduced COGs for OEM driver disks by eliminating foats, logos, tc.

Feature Description -
Diisplay driver installation should be built iato the display Control Panel, and provide the follawing features:

*  Windows 3.1
- OEMSETUP.INF
Compatibility: The utility
should be able to install
display drivers from
Windows 3.x version
OEMSETUP disks.

*  No more FON files: Display
drivers will not determine
screen DPI in Chicago, as

120566
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they do in Win3.1. Rather,
this will be determined by
GDI and a possible CPL UL.
For this reason, system fonts
are.no longer linked to the
display driver. However, not
including fonts breaks
compatibility with Win3.x.

* No more LGO or RLE files:

The startup logo should not

be linked to the display
driver. Logo code for

standard EGA and VGA

MX 2120567
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display modes will suffice for

the Chicago customer base.
WIN.COM and/or Setup
should auto-detect the correct
. display mode for the startup
logo. Not including logo files
‘ breaks compatibility with
Win3.x.

*  No more 2GR files: Standard
mode grabbers are not used in
Chicago. Not including 2GR

files breaks compatibility
© with Win3.x.

MX 2120568
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This should be investigated and developed by Plug and Play 12am as part of the Configuration Manager and Display
Controt Panel. )

COpen Issues

Prionty 1

Chjective

All Chicago display drivers will support the small set of extensions required to support Windows for Pen Compuung.
The Mobile Windows group should not bave to maintain a separxte set of display drivers for Chicago.

Feature Description
Inking requirements for display drivers are documented in the Windows 1.1 DDK, and may be extended for Chicago.

Siams
Code is chiccked inte Windows 3.1 drivers, but not ecabled. This should happen early on in Chicago for compatibility

testing purposes.
Cpen lssues

*  Mobile Windows group

should be responsible for
adding new pen capabilities
to Chicago display drivers.

10.2.10. _Device Indeperndent Color Support
Poonty 1
Objestive
Chicago should supply a device driver interface to allow display drivers to match/correct colors to the current printer.

However, "in the box™ drivers will not nesessanly support this feature. MX 2120

56

Feature Description CONFI DEN TIAI?
TBD by DavidW and the GDI team,

Stants .
David\¥ has invesugated and reported on this. EricBi will program manage devics independent color. KethLa will

oversee Integration of this featuee into Chicago display drivers.
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Cpen Issues
*  Which in-the-box drivers should support DIC?

10.2.11, Universal VDD

Priority 1

Obyjective

In addition to lots of great display drivers, Chicago needs to have broad VDD support. A great source of customer
dissatisfaction with Windows' M5-DOS spplicatron suppert stems from inadequate built-in VDD code for Super
VGA chipsets. Our previous policy of leaving this up to the IHVs is oot good enough.

Feature Description
Chitzgo should provide a "Universal VDD* (YDD.386) analagous to the Univerzal Display Driver, as follows:

*  Universal VDD: VDD.386
(or simply *VDD) should
support standard EGA and
VGA displays. VDD.386

should be installed on all
EGA or VGA compatible
Chicago PCs.

MX 2120570
CONFIDENTIAL

*  Mini-VDDs: An interface
should be provided to load
multiple "mini VDDS", eswoee
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S

These will provide
save/restore support for
w additional display hardware
and extended modes. Mini-
VDDs will be specitied in
SYSTEM.INI. Mini-VDDs
should be included to support
al] other display adapters
supported in Chicago, e.g.
XGA., S3, etc. Unfortunately,
vendors are terrible at this,
and hate to do it. We should
write as many mini-VDDs as

Mx 2120571
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possible internally, with the

cooperation of

HVs.

: *  Super VGA Mini-VDD:
3 VDDSVGA.386 should be a

mini-VDD providing

standard VGA display mode

save/restore for all adapters

supported by the SVGA.DRV

display mini-driver.

VDDSVGA.386 should be

installed whenever

SVGA.DRV 1s 1nstalled.

Microsofi Confidential
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* Standard VGA Display

Modes: Chicago VDDs must
save and restore all standard
VGA display modes.
Standard text modes must run
in a window.

* Non-Standard Display
Modes: Chicago VDDs must
allow non-standard display
mode VMs to run. However,
if no VDD is loaded which
can restore the extended
“mode VM, then the user

MX 2120573
CONFIDENTIAL

HMicresaft Confidential ) Page 206 H E G H LY Printed 09/30/92 06:20 PM

SONFIDENTIAL  cMs 00013867

RBC 04268




o

should be warned before the
| VM starts that they will have
| to exit the VM in order to
return to Windows. This will
prevent possible crashes and
hangs. Not many customers
run non-standard display
modes in VMs: however this
is popular with MS-DOS
graphics programs, such as
AutoCad.

*_Windowed VGA Graphics
Modes: Many Super VGAS
and display accelerators

CMS 00013868
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| cannot support this feature.

- We should not spend cycles
‘ on this due to inherent h/w
and performance limitations.
It has not emerged as a
compelling end-user or
competitive feature. We need

to shift this burden onto
HVs. ‘

Status

A company called Engenious Solutions is being contracted to build YDDSVGA.336, 2 VDD supporting many Super
VGA chipsets. Thus will be used in conjunction with the generic 256 color driver, SVGA256 DRY.
VDDSVGA 386 will pravide the base for the Chicago Super VGA mini-VDD.

Open [ssues

*  How much effort should we
apply to supporting extended

: HiEhLY
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mode VMs for Super VGAS,

etc.?

10.2.12. Standard Grabbers

Prnonty |
Objective
Generic, full-featured, hxgh-pe:fommce grabbers in Chicago should be used by all vendors, eliminating the need for

third party versions.

Feature Descriplion
Chicago shouid elimirate the duplicate grabber cods currently existing in Windows. All Chicago VDDs should be

upda!adm::last&chdowlenwdd(ifmtmeChasomodd) and use a single grabber. This will
probably be VGADIB.3GR. Windows 3.1 contains several widely used enhanced mode grabbers:

to the Win3.1 mode! or later.

Win3.l VDD model; used by VGA only.
window and smooth serolling,

IB.3GR "DIBY prabber; Windows 3.1 VDD model; 8514, EGA, and TIG ics

v
made M5-DOS spplications in a window and smooth sgrolling.

Winl.] VDD, but broken by it. This can be supporting m i dire in the

Chicago grabbers should support the following features:

*  Windgwed Mouse Support: All Clucage grabbers will support the mouse for windowed MS-DOS applications.

*  Smooth Scrolling: All Chicage grabbers will support the smooth scralling feature added to VGA.3GR and
VGADIB.3GR for Windows 3.1.

* Toxt Sizing  All _ChiaTga grabbers will support text sizing for windowed MS-DOS applications.

lt’g;j;l:]i Dynamic Screen Dimensions ‘ COH{'II%%&%%KE
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Objecuve
Users shou'!d be able to switch display dimensions (¢.8. 540x480, 804x509, 1024x 768, etc.} without restaning

Windows. This is already being partially acheived in Windows 3.1 by the Radws Pivot product.

Even wath the Physical/Scalable WYSIWYG goals described above, users are still likely to aced/want to change scresn
resolution. For example, when switching from LCD ta external CPU on a notebook computer. Alsa, this would

benefit pen based PCs.

Feantre Description
Affectad components 1o support on-the-fly screen resohuticn changes:

* Control Panel: A new,
generic, centralized user
interface should allow users
to change to another
supported screen resolution
and color depth.

* GDI. Core support is needed.

* Display Drivers: GDI should
notify the display driver

MX 2120577
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through a new DDI that the

user has requested a different

resolution.

* Applications: Applications
may need to resize their
windows, etc.

Status
Qpen lssues

10.2.14. Dynamic Color Dept

Prianty 2

Chjective

Chucago should allow users to change their scresn color depth without restarting Windows, Many cystomers have
requested that pixel depth be changeable "on the fly” so that they do oot have to exit their applicartians, save their
docurnents, restart Windows, and then reopen their applications and documents. The Macintosh has supported
thas feature smee the Mac IT added color support ta the originally black & white Macintosh line.

A popular application of this feature will be switching to an extemal CRT from an LCD screen ca-boand a cotebook
computer. Deskiop publishers tend to uss high-color displays so that their color art and photographs can be
displayed in their co-screen layouts. However, the screen redraw time for this is very slow it high color. They
seek 10 do their layout work in monochrome, and quickly switch to full color for preview. Alse, this has
applications in multimedia, in which a different color depth might be required 1o display a certain type of picture
or animation.

Fearnure Description

Under Windows 3.1, to change the coler depth of the screea {¢.g. from monochrome {1 bpp) to 256 colors (Bbpp), the
display driver must be changed {or one of it's rput parameters modified) and Windows must be restarted for the
changes 1o take effecs. [t used to be that scparate display drivers were required for different pixel depth display

modes. This required Windows to be restarted o that the core modules (USER, GDI) coutd re-link to the different

drver module. However. non-VGA display technologies and improved driver code are allowing single display
drivers 10 support multipie color depths. The Windows 3.1 8514, XGA_ TIGA, ATL/Ultra, DGIS, RGDI. and 53

display drivers wark this way

GONFIDENTIAL
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Affected components 1o support on-the-fly calor depth changes:

*  Control Panel: A new,

- generic, centralized user
interface should allow users
to change to another
supported screen resolution
and color depth.

* GDI: Core support is needed.

* Display Drivers: GDI should
notify the display driver
through a new DDI that the
user has requested a different
| color depth. gz

Pninted 09/30/92 06 20 PM
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* Applications: Applications
store off-screen bitmaps in
device dependent (DDB)

format for performance

reasons. These applications
must be notified when the

format of the DDB changes

color depth.

Status

Open [ssues

* _Is this really an important
feature? Do most users really
need to switch frequently?
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Greatest usage is LCD =>

CRT changes.

10.2,15, _ Phvsical/ Scalable WYSTWYG

Priority 3

Objective .

Customers complain about two things in particular relative to the appearance of Windows on displays:

1) Text and abjects are too big or too small.
2) Tenandcbjactsm—smdowexawymatchduirprimdsim_
Twofcammunbcaddedmﬂﬁmgomdlowthcmmﬁm-mnethdrdisphymlbdrmvim:.lprcfcrm:

Physical WYSIWYG: The user should be able to have screen text and other objects exactly match their printed sizes.
By having the user precisely measure and/or report the actual density of pixels on their monitor, it will be pessible
for GDI and applications to provide "physical WYSIWYG", L.e. text and graphics size on screen should exactly

match that of a printed page.

Scalable WYSTWYG: Screen resolution (e.g. 640x480, 200x600, 1024x768, etc.) should become meaningless and
wansparent to the user, That is, users should not have to sclect 2 resolution in order to meet their preferences for
readability and desktop "real estats” (how much they can see on screen). [nstead, they should simply run at the
highest possible resclution supported for their color needs, adaptec, and menitor. This provides maximum desktop
real estate, and other objects o screen should be scalable in order to provide greater readability, avoid eyestrain,

[ -9

Fearure Description

Urder Windows 3.1, display drivers provide logical and physical values for the "dots per inch” resolution of the
display device. The physical value is used by GDI io all mapping modes other than MM_TEXT ta determine the
pixel sizes of on-scresn objects. The Jogical value is used by applications to scale their on-screen text and other
graphics objests. For example, the VGA driver uses a 72 dpi physical resolution and a 95 dpi logical resclution,
For this reason, a 1 inch Jine drawn by applications in MM_TEXT mode ar larger in pixe} size than those drawn
by GD! in other mapping modes. This provides for inproved readability by enlarging toxt oa-screon. However,

this means that scresn text is larger than printed text.

Unfortunately, there are several problems with having the display driver provide physical and iogical screen

resolutions:
wx 2120581
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*  The driver does not know the

physical size of the monitor,

so cannot accurately specity

the number of actual pixels
per millimeter.

* The user has no choice in the

logical scaling of their
graphics, and thus are stuck
with 96 dpi.

Chicago should remaove the specification of screen resolution from the display driver, and replacs it with 2 Control
Panel user interface to echieve “physical and logical WYSTWYG" sccording user preference and specification.
Users can opt to have Windows seale their text and screen drawings to their own prefereaces, while retaining
"logical WYSTWYG", i.c. teax 2nd graphics sizes will be relatively proportionats on-screen as oa printed page
For example, the WinWord ruler will show comrect measurements, even if it is vot physically accurate.

Affecied product areas include:
MX 2120582
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) * GDI: Core support required
g to initialize correctly, scale
" drawing, etc.

* Display Drivers: Drivers can
- get out of the screen DPI
business That 1s, GDI
ignores the resolution
reported by the device (or
uses it as a default). All that
display drivers are concerned
with are how many dots are
on the screen, not how big
they are.

MRS
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* Control Panel: The Control
Panel should provide a user
interface to allow the user to
easily and intuitively specify

the scaling factor GDI should
apply to the logical DPI of
the screen device. Setting
physical DPI = logical DPI
will result in "physical
WYSIWYG" provided that
GDI has been correctly
calibrated to the physical
resolution of the screen.
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* Screen Resolution API:
Applications will not have to
support a new API for
physical and logical
WYSIWYG. GDI will report
these resolution values
through existing API.

*  SYSTEM.INI Section:
" [Display]: Chicago will
standardize the specification
of device resolution
information using profile
values in the [Display]
section of SYSTEMLINI:
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PhysicalDPI=...

The Control Panel will set
this to a value as derived from
the user's measurement of
their physical screen
resolution. GDI will read this
value at start-up, and use it
instead of the values reported
by the display driver. If this
line 1s not present, the display
driver value will be used by

default.

X 2120586
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LogicalDPI=...

The Control Panel will set
this to a value as derived from

the user's scaling preference
for their logical screen
resolution. GDI will read this

| value at start-up, and use it
o instead of the values reported
| by the display driver. Ifthis
line is not present, the display

driver value will be used by

- default. |

MX 2120587
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F Cpen [ssues

*  Many compatibility 1ssues?

10.2.16. Manitor Drivers

Priority 3

Chjective

Display capabilities are a function of the installed monitor as well as adapter and drivers. Chicago needs a way to
integrate monitor capabilities into its display features.

-
[

Feature Description
Momtor dnivers should be text file descriptions of monitor capabilities, including size, color and frequency

' infarmation. NT will use the VESA "Video Display Device Prosocol® (VDDP) spec. VDDP files have filename
| extensions of ".VDP*. VDPs should be considersd for Chicage.

Menitor drivers could benefit the following Chicago foatures:
- Display Initialization Disphydrh«usanmdmemuimrﬂkwdammmapﬁmlhqumfumeulenﬂidiqmy

mode. For example, VESA "ergonomic® modes can be set automatically. At present, display adapters ship separate MS-
DOS utilities, such as VMODE.EXE, 1o allow the user to select the display frequency.

Display Mode Selection: The Display Control Panel and/or Coafiguration Manager caa use monitor info to allow selection
of only the display modes supported by the artached monitor; or, messages could appear warning the user that their moniter

might not support the selected display mode.
- Device independent Color (DIC) support may make use of moaitor drivers.

i
t Mulupie monitor drivers should be installable. SYSTEM.INI will designate the current manitor 1n use. If Chicago
allows muitiple simuitansous displays, this DDI will be extended.

[
1

A set of default monitor drivers should be provided for generic support, £.8.0

Default 14", Celoc

Default 15, Color

Default 16", Color

Default 177, Color

Default 197, Color

! Default LCD, 16 Grayscales
5 Default LCD. 32 Grayscales
L. Default LCD. Color

,A.vl.,,.

Monstor drivers should b_'c changeable by text editor only. coﬂélgggiﬁ

Status
This should be invesugated by the Plug and Play development team as part of the Configuration Manager
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Open lssues

10.3, Driver Summary
Under Chicago, display adapters will be supported by three types of drivers:

*  Windows 3.1 Display Driver: This muay limit performmanes o some gew Chicago graphics features. Sec feature
description "Windows 1.1 Compatibility”.

* Display Mini-Driver: The easiest way to provide support for fat or bank-switched Super VGA frame butfer
displays is to take advantage of the new Universal Display Driver. A mini-driver provides initialization, bank-
switching, and BitBLT acceleration. See feature description, "Universat Display Driver”.

*  Chicago Display Driver: Compatible culy with Chicago. Essentially the same DD as Windaws 3.1, but may use
the GD'l DIB engine and support additional driver interfaces, such as device independent color. See feature
descriptica, "GDI DIB Engmc"

In addition to one of the above modules, displays must have proper VDD support. See the section, "Universal VDD".
N All Chim.godisplayandminidriwrsvdllbecodedmmonlyonnﬁ compatible CPUs.

! Smdardmodcgzhbas(‘lGR}mmlmamquhdmdwiﬂhemed.

10,3.1.  Displavs No Longer Support

The following dispiay types will not be supported in the Chicagn box, since they are not commen ca 386 based PCs.
Compatible drivers will be made available via the WDL according to demand.

* EGA black and white (286

| only)

| * EGA Monochrome (286
onl

*  Hercules Monochrome

* - IBM MCGA (286 only)
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- _—

*  QOlivetti/AT&T Monochrome
or PVC Display

* QuadVGA, ATI VIP VGA,
82C441 VGAS

10.3.2. _ Broad Super VGA Support
A Super VGA mini-driver will support at least 90% of Chicago customers with Super VGA display adapters, i.e. 256

colors or 300x600/1024x768 resolutions. See the feature description, "Super VGA Mini-Driver” for a listing of
Super VGA displays supported generically in Chicago.

The propontien of Windows 1.1 users with displays capabic of resolutions and colors beyand standard VGA (640x480, [6 colors) is
estumared to be 40%, or about 4 millioa PCs {this is probably a low estimate). Ths includes Super VGAS, pins “fixed function”
accelerators such as 8514, XGA, and $3. The breakdown of these displays is shawn below. (These numbets are highly speculative
estimates based on information provided by several top venders o Windows Program Management and the Developer Relations

Giroup )
Type HighEstimate Low Esumate
Tseng ET4000 VGA 25%  20%

Western Digital / Paradise VGA  20%  15%
$3 1% 0%

ATl Utz 15% 0%
ATIVGA 12% 8%

Video Seven VGA 0% 5%
Trndent VGA 7% %

Oak VGA b+ 0% %

8514/A (IBM, Paradise) 5% 2%
XGA (BM) 5% %
Other: Low-end VGAs, TIGA, DGIS, etz 5% 1%

The bold-faced adapter rypes above are Super VOA displays. comprising approxamately 65% of high resolution displays. Dhsplay
aceelerators (53, ATI Ultra, 851474, XGA) total approximatzly 30%.

By Chicagoe release, these numbers are estimated to change as follows:

PCs (386/4Mb) suppon same type of 256 colar and/or high-resolution dispiay mode

. 75% of Clucaga capadle
MX 2120590
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* Super VGA adapters will
constitute at least 60% of
| high-resolution displays, the
other 40% will be
# accelerators. This is due to
extensive usage of Super
VGAs by OEMs in their base
model PCs.

%+ S3 share will stay steady at 10
- 15%.
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*  ATI Ultra will lose share due
to competing accelerator
products, down to 5-10%.

* Tseng's new ET4000/W32
accelerator will probably be
very popular, at least 5%.

*  XGA will gain share, up to
around 10% of high-

resolution displays.

10.3.3, _Flat Frame Buffer Displs .
Display chipsets which provide fiat DIB frame buffers will be supported with mini-drivers which utilitize the GD1DIB
engine for drawing. Mini-drivers for the foliowing flat mods! chipsets are likely to be inciuded in Chicago:

* . Chips & Technologies
"Wingine" ol
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‘ * _Dell DGX ("Jaws")

! 10.3.4. 83 Adapte i
These are popular retait upgrade products, and an increasing number of OEMs arc offering them standard in high-end

. models. Drivers for S3 adapters will be included in Chicago. This GUI aceelerator chipset is VGA compatible,
E but its Windows graphics modes are more akin to 3514 or XGA This driver will probably not be a mini-driver.
i 53 will determine the most appropriate way to support their adapters in Chicaga.

g
U 1035 8514/A
"This Windows 3.1 driver will be updated to support Chicago features well and use the DIB engine, 1BM aanounced in

8/91 that they are droppizig support for 85 14/A, but still ship it 1o some PS/2 models.

10.3.6. XGA
Chicago's XGA driver be expanded to support all IBM XGA, XGA/2, and VESA XGA specifications. All standard -

XGA modes will be supported. XGA may be very important by Chicago releass, as Intel has licensed the design
from [BM for incorporation into future chips.

i 10.3.7. __ ATIUltra, Vantage, 8514 Ultra
ATT's drivers for thess adapters will be included in Chicago. These will not be mini-drivers.

i}\ 10.3.8. _Vides Seven Super YGA
V7 adapters will be supported by the Super VGA mini-driver instead of the ¥7-specific drivers contained in Windows

3.1. Chicago's will be faster.

[ 10.3.9. Compaq Portable Plasma

These displays are oa Compag "lunchbox™ PCs, we nesd to evaluate if these will be used with Chicago.

10.3,10. -VGA (Version 3.00
This was wncluded in Windows 3.1 for compatibility, it is the 3.1 DRY with 3.0 VDD and 3GR_ The need for thus

should be sliminated in Chicago.

. 10.3,1]. Displays Under Congideration

The follawing misceliancous third party display types will be considered for Chicaga, based on market share, disk

space, eie.
. co‘:tF {DENTIAL
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| *  Tseng ET4000/W32: The

new Tseng Windows
accelerator.

*  Paradise Windows

| Accelerator (WD90C31)

*  Weitek Windows Accelerator

10.3.12. Displa ik upported "In the Box™
By the Chicago timeframe, the following display types probably will not have compelling market share to justify
drivers in Chicago. However, these adapters should be supported via the WDL.

*  TIGA (Texas Instnuments}y
*  DGIS (Graphic Software Sysiems)
*  Appian RGDI

10.4. DOK Plan
Windews 3.1 customers suffersd from the lack of compatible drivers which could take advantage of new features in

the months immediatcly following final release. To avod this problem for Chicago, we should strive to achieve several
goals, described below.

10.4.1. Camprehensive, High-Ouality Documentation & Source ade .
All important new and modified DDI must be demonstrated in the first pre-release of the Chicago DDK. This means
Lhatthedsipmus:be:l:mstﬁm.Lwid:olﬂybugﬁxcsandnﬁnorfunmaddiumsmdbmchmges includad tn

' follow-up releases.

| The Windows 3 1 DDK provided some sample source and docs that were absolete or incompiete. For example.

. MOUSE.DRY in the DDK was not the same used for the retail version due to propietary features sold by SPAG.
Alsa. changes to MOUSE.COM (the MS-DOS level mouse driver) to support the mouse for windowed MS-DOS
applications was not fully documented in the DDK, due to late spes addition. The Chicago DDK should be sure to

include demanstrations of all basic DDI and features.

Lo For displays, the following source codc should be included in the DDK. 212059?.
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3

* Flat Frame Buffer Mini-
Driver: This is likely to be
for the C&T Wingine, in
order to demonstrate
application of the Universal
Display Driver to simple flat

- frame buffer displays.

* Super VGA Mini-Driver:
TVs will be able to add b/'w
specific performance
optimizations to our high-
speed, full featured generic
driver.
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*  XGA: The XGA standard is

likely to be very widespread
by Chicago release.

Developer Relations reports

that most major display

chipset vendors are planning

XGA compatible products.

| Also, Intel will integrate

[ XGA into future CPU

J chipsets.

* Sample Mini-VDD: IHVs
- traditionally have great
difficulty trying to modify
our VDD:s to support their
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chipsets, and usually do 1t
poorly. A single, well-
| documented mini-VDD
. should be included that
demonstrates how to plug
additional chipset support
into Chicago. Note that this
should not be the Super VGA
mini-VDD, IHVs should
write their own mini-VDD,
rather than add support to our
generic version.

* Generic Grabber: We should
- discourage IHVs from
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producing their own grabbers.
However, some may seek to
| support proprietary video
modes for windowed MS-
) DOS applications. A single,
. well-documented grabber
should be included in the
DDK.

10.4.2. _ Early Delivery

TheDDKisasimpomntuthGSDKinLemsufthhﬂp:nysuppoﬁforn:w\deowaﬂmmandpafom
1ncreases. WindowslluughtuSthu!]'IVsareastigiltwithresoumesaswearc,mdmlucmﬁmassip
engineers to driver revisions from pre-refease code when the next product is on the line. Since mamy of the "in the
box™ drivers are likely to come from [HVs, it is critical that near-final DDK does and sample souree be shipped in

the Beta | time-frame, at least 6 months before final refease,

DD delivery should be made in the following stages:

* Partner Alpha: Atleast9
months prior to release:

TVs contracted to deliver "in
the box" drivers should

Pri 09/30/92 06.20 PM
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receive this undocumented
| source code release. Includes
| only soft-copy draft docs
. (*. TXT, *.WRI, *.DOC, etc.)

* Beta 1: At least 6 months
prior to release: General
release to all beta IHVs. DDI
complete, but possible code

changes. Includes soft-copy
DDAG (*.HLP).

* Beta 2: At least 2 months
prior to release: General

MX 2120
courrosurng
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release to all beta IHVs. DDI
and code complete, bug fixes
only after release. Includes
final soft-copy DDAG
o - (*HLP).

10.4.3. __ Developer Support and Updatey
The Windows 3.1 SDK beta recsived excsileat suppost from PSS/DS via OnLine and CIS. For Chicago, the DDK

should receive a similar level of support, inciudiog prompt delivery of source code updates,

* Developer Support via
OnLine for Alpha Partners

*  Developer Support via CIS
and OnLine for Beta IHVs

* Source Code Updates via CIS
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11, Printing Changes
11.1. Executive Summary

i

‘ This is the second draft of the specification for al} printing changes proposed for Chicago. It is currently intended 10 serve as an
gutline with much detail sull fo be provided, Time estimates are provided for tbose issues requiring additional detail,

Thegnalsmmaddmsmqmsm:dcﬁumwmm end users, 1SVs & IHVs, These requests fall into 3 primary areas:

hnpmvadpen'oma.nce.pﬂlwwrkpﬁnﬁn;;ndmduz?ﬁnﬁngsmmmmnmbe:ngivenmuchdxnﬂedm:nnon

‘ um.ilWindnwsll.mdmnendwexpuduponthcimptwmtsmdninwmdaml.l.mmﬂngmkum:ﬂdmepmposed
changes arc atiempting to sddress are:

I « Simplify printer driver instalfation/condi guration/use (Plog-o-Play)
i -Impme;ﬁnﬁn;ﬂmbydeaaﬁn:ﬁmmdedmmmm application.
SN « Address custoroer issuss raised against Windows 2.1

- Accommodate WPG's REPA system requirements

+ Migrate non-UNIDRY based printer drivers 1 UNIDRYV

) « Add support for printers shippad post-3.] based on sales daa
» With al! of the above, snsure solutions are consistent with NT (i.« no divergant solutions)

Features

The changes noted above
printing 15ucs. As notod
applicabie. A brief description of propesed majo
section in this document. The number following
JaDo if lime available.

As & reference, ses GDI Prinung Architecnure, also in the Chicago Specification.

mgmnﬂyhpludhn!m@ﬁm level changes, Printer Driver changes, and miscellascous
aMMmmmmmﬁummﬁmmMmmeedwm
rfuuusisdsm‘bedbdcw.deﬂﬂddisu@msmybetmndmdntbemmd
each description indicates the priority associated with it: 1=Must da, 2=Should Do,

- GDL'System changes
' « Sysiem support foc plog-o-play installation/configuration of printers (1)

« System support foc Bi-Dirctional communication with Printar n
+ Spooling Metafiles: Decrease time for return of coawrol to applicztion whaa printing. (1)
o New print subsystem. (1}

i « Multitasking Print managee with improved UL (1)

« Device Independent Color: Allows screen-to-printer color matching (1)

Printer Driver changes
« improved Ul for UNIDRY & Postscript drivers
- Support all imponant nan-Postscript printers with UNIDRY
HP Laser)et 4 (Payette) UNIDRY support & mimdriver {1}
Canoa CaPSL UNIDRY support & minidriver(2)
o PPDS (Lexmark printer command language) UNIDRYV support & minadriver (2)
" UNIDRVsuppontoreplnucunud'ITY.DRVwinhminidﬁw{l)
« UNIDRY suppert for Device Independent Color system changes (1)
- UNIDRY supgpert for Bi-Directional communication with printers (1)
- Limited Postscript level 2 support (Calor support & data compression) {1}
+ Ajlow Postscript dnver 1o read PPD files in addition to WPD files (1)
oy + Postscript driver: Decrease code size & inerease speed
o « New mindrivers as apprapdate (3}
« Replace HP Ploper Driver (3)

o Miscellancous Chanpes
« Windows Printer Group issuss (2)

« PSS 1s5ues ()

11.2. “Plug & Play" x 2120801
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11.2.1.__ Qhbiective
[nstalling new/updated printer support is currently not an easy process for users under Windows 3.1, We need (0 make this
as sumpie and painkes as possible in alf cases. There are 3 interesting scrnanos fos Plug-o-Play for printer support. The
first is for locally connectad output devices that support Bi-Directional communcstion with the host, and the second is for
Jocally connected devices thoss that don't support BiDi, and the last is for prunters available via the network.

There are currently 3 classes of printers that support "BiDi” communicarions: Pestscript printers connected via 2 serial port
(connecting 10 & parallel port loses thus abulity), Printers that provide their own PDL (Page Description language) & are
bidirectionally aware (like the HF Laserjet 4, aka Paycaz), and REPA (Resource Based Printing Technology) trype printers
lii::!umho&DumbnfmmWPG.Almm&nmhd&muyb:mnmdd&adhﬂy«m&:mt

Fora.uoumlocaﬂyoonneaadpdnter:.whidnmou:inmlhdhsemd:y,?lu;&?hysohuhnswﬂraqui:emnscr
intervention, whachwesbmldkzpwaminimmﬁm,mnmmmyhsicqmiom novice users fypically have
that we can & should address under Chicago. These questions are: What port is oy printer connectad to? What
communications settings should I use (for serially coanected printers)? What prinier driver should { use (for the completely
c!u:i&s)?Wpdntudﬂmshouidlm(foruwuabletodamincmnwhmxhq have is not on the list of supparted
printers)? This last question is one of the single most asked questions of PSS, and one they are equiped to answer the least.
vaidi.ugmysfornunWmmmtb&qﬂmh&mﬂmwﬁmh@dﬂﬂmmud

calls 1o PSS gver time. *

Fnrpnnmuotmnmedhuuy_mnendtupmvideamchanjmfuprw:dingn'ﬁicnmy'prinumthnm
adminisicators may define. Ausauamrkmtionshmﬂdmubeabhmbmmmpﬁmmwﬂablemminmdrdnmin
{viz the "friendly” names or machine names for Techpoids), select 1 particular printer, and have the printer driver
ammﬁaﬂygdmpid&umthcmtcmewrtmﬁonﬂmwmwnaeddmnﬁg‘uﬂinndanmm
administrator would use one of the 15t two methods 1o datermine the correct driver to use when inslalling on the server.

11.2.2, osed Selutio

11.2.2.1. Overview
Seveuldmﬂsst.ﬂnotwrknduuulhispoinl.mimpomuyhowthi:wﬂlwrkmanuwotk,butgmﬂyms

follows:

I) Systern queries all local ports o s if any "Bi-directionaily aware” devices are installed.

1) If 2 Bi-directionally aware device is found, system performs protocel nsgotiation & establishes faster possible Bi-

Directional protocol available 1o both host & device.

1) Once protocol established, get Device ID value £ examine registry to determine appropriate device driver(s) & additional

components required, and install them inta system without user interveation, unless 3 fJoppy is required & then veed 10

prompt user for it. Installation of driver is complets at this point & driver should auto-configure itself.

4} If & Bi-Directionally aware device is not found, prompt uses with minimal amount of questions 1 determine which driver

1o use, This would stan with "Do you know the name of the printer that you waant to use™", which depending upon the level

of axpersse the user has, may digress to to the point where we sumply try an Epson 9 pin driver, an Epson 24 pin drives, ¢z

This process will invelve determining which porta primer is connected to, A swrprisingly large number of calls are recreved

by PSS where customers can’l figure this out. We can add a burtoa called *Test Port® or something Like that to the driver

{nstall diaiog that prunts "This is LPTx:® and/or addtional diagnostic data, so users can figure this out w/o czlling PSS.
11.2.2.2. AfTected Components

Setup &/or Cantrol panet (whatever companeat winds up being responsibie for instailing new printer drivers). Also nead

COMM protocol handlers for all Bi-Directioaal protocols supported (currently should plan on Zippy, Peppy. Baoise Nibble,

Boise Byte & Jumbo), Nesd sonk form of device regrstry that associales device [D values reponed from BiDirectiomally

avare devices with both device drivers in the retait product (like the HP LT4) and with devices we don't provide drivers for

(tike Jumbo & Dumbc), UNIDRV.DLL & PSCRIFT DRV may need (0 have functionality added 1o allow them to process

da1a recieved hack from the printer (vr this may be handled elsewhere & communicated 10 the driver viaan

ExtDeviceModed) call). Effect on network components unclear al this bme.
11.2.3. Qutstanding Issues

Need 1o determine the following:

1} Which component is respansible for pratocel negotiation? Will this
ships? - .

1) Wha will provide the prowocat handlers for COMM.DRV?

33 Whah companent checks far device 1D's & where does it get the information to compare what is returned by the device

againg?
1) How do we handlc an unknown device 10?7

be extensible for protocols developed afier Chicago
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5) Need a detailed algotithm we should use for non-BiDi printers

6) Current WPG Bi-Dirzetional pretocols are all basad on erther standand parallel pans {Jumbo, Boise & Feppy), or
enhanced parallet ports (Zippy) on host, peed to determune of appropriate to extend thus 10 sesial poris, Network connection
implications unclear,

{ 7} Need details for retwork printer support.

! 11.2.4. _ Current Status

11.2.4.1. Overview
While the general approach to Plug & Play support for printers has bezn outlined, significant amounts of detal remain te be

fi1ed in. EricBi owns working with JohnPa & coardinating with WPG to provide a detailed plax.

11.2.4.2, Schedule
Detailed plan compless by 10/31/92. Additional schadule TBD based on that plan.

41.3. Bi-Directicnal Communication with Printer

S 11.3.5. _ Obiective
Y To alow device driver support of new Bi-Directional communications protocols on parallel ports being developed by
Microsaft & Hewlen-Packard. This support will allow support of the RBPA (Resource Based Printing Architscturs) being
developed by WPG (Windows Printing Group), allow better error reporting, allow the driver to antomatically configurs
P itself based og info received from the printer, and enable resource based printing. REPA is a technology developed by WPG
! mquirin;Bidimﬁonalobmmunintiouwithlhepnntuthﬂaﬂmdnhnﬁlprinmwinmﬂigmﬂylhmwwng
required m;muwmAm&uﬂdeuymdmemdmm additional information
availsbie from WPG
- 11.3.2. _ Proposed Solution
! The propased COMM changes for Chicago will allow for easy insallation/addition of specialized communication protocol
‘ handlers in Chicago. See WYREXPROGMANSROCOMMCHICOMM.DOC for a conplete descriptioa). The new print
described elsewhere in this document takes other system architecture concerns from WPG inte account. The sum
of these changes will provide the necessary system level support for BiDirectional comraunications with a printer. Since the
RBPA work being done by WPG will pravidnhdrmwedzﬁnddﬂioedﬁmmeouymﬁningimeiswhu
functionality is appropriate to be added 1o printer drivers in Lhe Chicago prodact (i.e. UNIDRY.DLL & PSCRIPT.DRV) to
support this in non-REPA type printers (like the HP L4 & Postscript devices).
11.3.3. _ OQutstandiog [ssues
é‘ o 1) How to support Bi-Directional commmumications with prigter under the Universal Printer driver architecure.
i 2) How to support Bi-Directional communications with priner with the Postscript dsiver.

11.3.4.  Current Status
11.3.4.1. Qverview
Currently waiting ‘o examine the HP L14 driver (0 sxamine their approach 1o this. We may be able to accomplish this
i without explictly changing the printer drivers, and have another component query the device for cenfiguraucn information

& then updatc the driver via an ExtDeviceMode() call.

11.3.4.2. Schedule
Waiting to examine the HP LJ4 bidirectional driver to examine their approach Lo this. Need 10 reszarch appropriateness of

‘ having Pestscript dnver support pidirechona) communication.
EricBi owns ressarching this & following up with development, proposal expected by 1/1/93 (developement won't require
tus info untilf then)
470 ‘Be-Dvectsonal prewey + Drrver Changes 1 BBy |

L 11.4. Spooling Metafiles

L 11.4.1. _ Obiective
Users currently must wait an indetermunale amon of Gme after issuing 2 "print” conumand from an application before
control is returned ta them. The £xact amount of lime is determined by the fficiency of the printer driver, the applicauon,

Lo
i and the application datz ta be prnted. Windows should return control to the user as quickly as possibie (o remove the
L perception Windaws 1s siow.

11.4.2. Proposed §u.lution

11.4.2.1. Overview
{ime by returning conirol to the application as quickly as possible afier user issues a prent

t To increase sysiem responsc
L. comumand. This wll be accomplished by spooling nistafiles. Sincs the device driver will no longer be dirsctdy involved at
print request ume, tirme required for application to issue alt output requests should be reduced significanuly Other bencfits

of this approach are that spooled data is more portable than raw device data. most print jobs will be smaller 1 reduce
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aetwork traflic, and conversion of the metafile to device dd1a €20 now take place on the SSIver vs. on the host All
applications will be able (o tzke advaniage of thus without any modifications. However, there are some potential issues that
may arrise with spoaling meubies (listed below under Cutstanding Lisues), 50 in some situations we either won't do it, or
will provide both applications & end users with a means to turn it off. The majocity of users will wish to ke sdvantage of
u\is.Spoolingmcu.ﬁIeswinnmbemppoudwpmgupdnmdﬁmﬁnmwmmwmmnbdnﬁw
mevaypm-dﬁagodﬁm.ﬁmemmmnmmmdm,mﬁunu:poolmuﬂlaﬁncewewmmthem
muthejobplrysmuypri.md;sqzﬁcklyupombl:&doammabummmappﬁmInaddiﬁon.mmmcass
whemmeappliaﬁanmyknow(duemtheumoflhcd:ubein;pzim:d)ma:pcoﬁnglmﬁlekmdsixd.sum
anmvideamythamappuaﬁoulmysdaajvdyd:mmspdorne(spoolmuaﬁlsSi.m.ihrly,w:willnmd.lo
pmﬁen.Mw&mﬁmmmpladyﬁnbk&kf«mpmd’&hMmﬁq.

11.4.2.2. Affected Companents
l)PRNﬂdAandsmbemndiﬁdwmpiuNhuﬁlcummm
Z)GDK:Rmddncnmeminramlﬁoninqxclﬁlzuponrwdptd‘STARTDOCm
3) GDL: Doa't delete metafile upon receipt of NEXTBAND escape & roturz whole page baod.
4}GDI:Wm&mpmmmmmrwdmdmmm
S)GDI:mmmormmﬂﬂmMpSmmmﬁpMamlwga
§) GDI: Maodify metafile recording per VirooaT memo.

7) Printer drivers for coler devices must suppont GetD [Bits DD None do under Win 3.1.

11.4.3. _ Outstanding Jssueg )
Wemmofswerﬂimmmndbmw)mmmnwmmmﬂmphnmimmamowt
mmhvmiwemm&mmumqmzmwnim:Smamnm
ilFam‘Mappin;:Mdaﬁlesonlym:dmuﬁsfmhzialfoau.whmmmofmm;whnphysialfmtis
acruauyused.hppsbuecmmerphcemmbudmwhfmmcymmbeused&iummmmuﬂa
diﬂ'mtfontismbﬂimwd.Vaﬁaﬁonofthisisﬁmappi:mﬂkifsmfonmhagﬂremmud&ummmowuppis
ciMSmmwnMwmwmmanl.omm .

2) DI suppont from printer driver, To support color source blit in metafile, printer driver must support GetDBits),
nmdymdeNDRV&Poﬂsaiptdﬂmudﬂnedmwdmppmforﬁabmilso.kdmdcvinedﬂvmwﬂlmd

to rev 1o support this.
3) In some cases (doc W/ lots of bimaps or sr¢ blits), metafile may be larger than raw device data & take longer to create

than the actai rendering time.
4) !tmaybenmxymembedalLorpon.ionsuf.TrunTypefamdauimolhemmﬁleif:pooli.ugmthemrk&a
TrueType font is needed by that job & is only available cn the host & not the server.

11.4.4. Current Status

11.4.4.3. Overview »
Al the core work lisied under affected components section has besn completed as of 8/3 1/92, Printer driver work & network

compaonent wark stiil remain_Test.ingnaadstobcdone:opwﬁdcdauonknmnisnulimdabowtn:wimmuthcy

arise.
11.4.4.2. Schedule

Svstem
3110 Metalile Spaeivg Praonyps 1 Perlormancs Ve &2 Tl
11 Mewdile Spoolmg Suppar t Parfermancs Las 1A 171%7

UNIDRV.DLL
Wark not yet scheduled
PSCRIFT.DRV
Work not yet scheduled.

11.5. New Print SubSystem

11.5.1.  Obiective

The curTeat panung sbsystem used by Windows imposes some limitations & has some probiems. We need (o bypass these
Limitations & address these problems on a care level, both to improve performunce & increase our flexahility 10 accomdite
new printing tochnology as it 1s developed. Some of the currsnt problems/limite are: Alwzys spoaling jobs to disk regardless
of available RAM. device contention problems berween DOS & Windows applications printing to same porvsame 1ume.
irabilin to manipatate conients of spooled jobs. non-optimal use of network resources for printing. We need an interface
designed wath Lhe unen of support muitiple prinung clients & muluple ponter senvers. A key goal here is suppon the same

model in Clucago & NT. ‘
11.5.2. Proposed Solution . CO:?I%%PZI?'%RE
11.5.2.1. Overview
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We will be using the same API interface as NT to provide consistency The lower jevel implementation will be done per the
SPIN (Spooled Printing [Nterface) specification developed by Aaron(). Under this implementaticn, alf of the 'work’
previously associated with spooling files will be moved from the print manager & tighty integrated within Windows. Thus
approach solves the pont contention problems between Windows & DOS Appiication under Windows 3.1, improves
[ spooling performance by first spooling to RAM & then transparendy spilling over to disk only if needed, allow mors contral
‘ grimimdmijab‘mspodedqmug,nuowapﬁnmmwbc]uded&omanmmtm.andallnwasemmconvan
the metafile to device data, The print manages now becomes 1 user interface layer to access the printing subsysiem. In
avc:dl:inn, these changss allow the RBPA technology developed by WPG to be better intgrated into Windows thao it is under
indows 3.1

11.5.22. Affected Components
GDL IFS, Winball companents. Full scope of these changes spelled out in Yaaronel\publicispin doc.

11.5.3. Outstanding Issues
Integrating support for Jumbo/Dumbo/NT servers.
11,54 urrent Statu

11.5.4.1. Overview
Development work underway, curreat schedule shows code complete by 1172052,

11.5.4.2. Schedule
(Note dates on Cougar master schedule have not been filled out yetd

i SPIN. Dafitw [FSldgr Liks vuariun far Prasng Networkayg AwaeQ  Doss
bN 1] MWWVID Narworkay Agd) 20-hi-12
0 SPIN: Wnllall sedurwener wedalicetians Netwaricang Awenl  W-M-NT
in m:mmﬂ.mmumms—*vm ‘Natworiung Asonld b2
EP-] mm—wa—.—um-ﬂs’wva Netwercmg: A B-Ni-R2
) §31 | SPON- Proveds sratng supparn b Jarees Hecwericay, Asraml B F X
i N SFIN 01 shanges for prvdang. Naweriang Awen() -2
' (8] SPTH- IFS chargea for praswng Naoworang, Asondy 2hd-¥2
133 SPD"M”MM[‘F*&. MNaterwrzag, Aarea> -hd-9}
134 Suppurt far HT pramang. Nutworcamy Asronly b2

11.6. Mutlitasking Print Manager (32 bit)

J11.6.1.  Objective
Smooth system performance when spoaling print jobs. Increase syst=m responstveness when cancaling 3 jod.

11.6.2. _ Proposed Sclution
11.6.2.1. Overview . -
Playback of mewafiie will be done under pre-smption (o preserve system responsivencss. A scperate thread will be spawned
to loak for cancel requests.
. 11.6.2.2. Affected Components
! Print Manager
11.6.3__ Qutstanding Issues
Usar Interface needs to be defined, s2e section 7.

11.6.4. urrent u
; 11.6.4.1. Overview
i Spec stil} being designed by shell team.

11.6.4.2. Schedule
Actually 1 shell work item, listed here for completeness.

11.7. Device Independent Coior {DIC)
11.7.L. Objective
. Currenuy, Windows 3.1 does not provide 2 standardized way for applications to provide diret control over whalt colors are
- produced on & given output device, either on sereen of o a prnier. Applications cwTent generate RGB values io express
color which are simply handed to the device dnver which will generate color output as if secs fit. No mechanism nor
- standards currently exist that altow 3 user to easily obtain printed color output that exacty matches the screen display This
avust be addressed if we wish to pramote Windows as the platform of choice for Deskiop publishing.

£ 11,7.2, Prongsed Solution

E
i 11.7.2.1.  Overview ,
- Bricils. output device drivers (sereen & printer) must provide color characterization information 1o descnbe how color 15

reproduced on their devies(s) (including limitauons of what colors CAN'T accurately be reproduced), some APVDDI calls
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need to be 2¢dad to controliconfigure thus, and a color matching DLL must be provided lo map screen & printer color
spaces.
A more detailed overview is available in DavidW's "Device [ndependent Color 1n Chicago: A Proposal™ memo.
.. 11.7.2.2.  Affected Components
l 1) GDI must provide § new APIs for apps to gather/set this information
' 2} GDI must support 4 new DDIs for devios drivers to provide this information.
3) Color matching DLL for GDI must be provided by 3rd party.
4) Color characterization formar must be defined & exposed 10 ISV's.
f 11,7.3. __ Outstanding Issues
: I)Needmdeddeuponmmmnfoma{?vta.ppk)
‘ 2) Need to sign up 3rd party to provide color maiching DLL
J)Ndmmmummmonwwaum
. . 4 11 for: hwfiwmwhwlan.pﬁwdﬁmwsuwbﬂmmaa:hing.alibnﬁonmeuing.mlnrpi:ha?
) 53 Need to evangelize [HVs to provide drivers wf color calibration info
R 6) Deterune appropristensss of kaving UNIDRY provide 2 default ooe for color device.
11.7.4, Current Status
11.7.4.1. Overview .

dnmcrinﬁonfnmainmz.EFIInsalsndnnzwmemkinmsswon:heuzimnsh(xe.Canhupmdum}.weuedw
speak with them 10 see if we may able 1o leverage some of their work.

11.7.4.2. Schedule
15150 Devine lodapendam Cobar F] Ease of Use DendW  1110M 1D ]

11.8. User Interface changes
11.8.1.  Obijective
: Thewmuprintmgpmﬁpnkﬁﬁcﬂfmmmwm&mmm“mmuglsmmm
: mﬂakmdngpdnﬁngpmbimmhngﬁsmofwuﬂn“diﬁmkmmmWPGhasdnneaomem:eming
smdiﬁinmUmbuqummmnchwmmmﬁummﬁumwmmwdmmUw
. lnmfm'fheworklhcthedonelookspmmisiu.mdywmmwmdmermﬂuhmemdthehmbupﬁnu
P driver. For clucago, both the Print mnager&prinmdrivmshouldpmvi:hmimpmvedmwa;ld.rmr.ha:us:biliry
! 1SSUES.
11.8.2. _ Proposed Solution
While WPG has done semegoodmrkinlhismtheymimemsdinposiﬁorﬁngd:u‘rwnrktsamodiliy&.m
tnvolved in asgotiations (o self this (along with ather RBPA technology) to HP. They have not expressed interest in moving
r.h.isU'ItaUNIDRVon.thos:niptdn’m.Hmwemedmlooknimpm-inglhcmfnrbmhpdmudm&thepxim
manager oursehves.
11.8.3. _ Outstanding Issues
While we know the UT needs improving, details oeed o be ironed out oo exactly what form these changes will take.
11.8.4,  Current Status
11.8.4.1. Overview
Several peaple from the sheil & printing teams will meet 10/2/92 1o discuss printman UT issues, EricBi owns stiting up
o meﬁingsw!thed.rivummtndeﬁnccm;aformimml&.lhe?ustsmpldﬁwr.
11.8.4.2. Schedule
Not yer scheduled pending defining work 1o be done.

11.9. Universal Printer Driver enhancements

: 11.9.1.  Objective
'y UNIDRV.DLL has made a great impact on improvisg printer support under Windows 3.1. However, several impartant print
- drivers sull are nol supperted under UNIDRV, and some slight deficiencies remain with some devioes that are supported by

UNIDRV. We nesd 16 suppon these devices under UNIDRV 10 minimize problems inherent with 3rd party drivers &
. improve thetr overall functionaliry. A detailed list of topics Tollows below.
: 11.9.2. _ Proposed Solution
- 1) Fult suppon for L4 (aka Payente). including HP/GLZ vector mode support. Note that we vl i@ ship this minidriver in
Chicago & no longer rely upon HP to provide drivers due to size & qualiry concerns. HP 15 curventy unawire of this. and
has therr hands full rving to deliver a LI4 driver for product introduction. This will be an extreamly sensitive issue for themn
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' since it means they ‘lose direct control of their own driver. We necd 10 handle tus sization with care in ordar to maintain
! an as positive relationship as possible.
2) Add support for Canon CaPSL (to replacs Bob Hootko's driver from 3.1)
1) Add support for Laxmark's PPDS (to replace Bob Hoolka's driver from in
E e 4) Remove UNIDRV's screen driver dependencies
. $) Vasious Color improvements izt conjunctica with DIC system changes.
' 6) Support new Bi-Directional printers.
7y Add suppart to suppont TTY.DRY uader UNIDRY
8) Various minor fixet/enhancements to address PSS concerns.
' l)wdmwmmmmwakm.mmmmmnmmmum
mencws‘tom’onlhisinalnth:inmdmﬁmﬁninnpodﬁwrﬂ&iouhip,wshoulddothhmwuhtﬂ.
Z)WimdeﬁﬂMMitmwmmfwmmm
J)Tachinnlm:thmhmbeu@nd.mmiﬁngmmomamnksuﬁémmmhpwimmm
4) Already sceduled.
$) TBD pending DIC specificatica completion.
6} TBD as discussed under Section IL
o nEﬁcH&mwmmdwdoyspedﬁuﬁmaﬁalmm
$) Mostly eiready scheduied, need to add "Toshiba fix" w schedule & others TBD.

f .
P 11.9.4.  Current Stafus
11.9.4.1, Overview
Erid:iwotkz'n:withbothLmuk&Canmmd:ﬁmmalywhawrknadsmhdom&bywhumtorﬂ&ﬂ. #6 stifl

being evaluated.

11.9.4.2. Schedule
Ay Diwmisnsl TronType fant ol
A4l3 m-ﬂpmuﬁhmﬂ“ thamw maez VIR
Dinplownand saskt FEVIEY Chivapis Thasm wni wiim
412 Payuia - spis. SFOL oo onn 2 St dhowniomieg & fov TT foms inde hear W1 WL
Cadet Revew 494 haow W "4
413 m-&h-&hmpﬂuu—tihu’unﬂ hagrer w11 ¥
41 h-tom-d—M-u-nl ] e wn LY. -]
414 Peroua - infegrs domnjontmy, TT walwas wes HPPCLAMS mondrrver hawe vz loom
41 Purcite - Hppelda: il iy 10192 1071092
. 438 GPC - Add FAPERSLLE snamtanan dapndancy harw e lvan
by 440 Coler - Enusce DevCalor mrochre shan wam  1am
L 44l Catar - voprove culor prvsng om HP Painuia. Thaw 1y TV
' 439 Bowta - Une DIREng or hknuschraos Beuse hamee W 12
i3l Beruse - datongnt I DTS Bk b 1o for RGB plane deviemt s was
433 m.wwwtmhuﬁum) hagrw s 2m
: Buy Foum hasw 17 L
| 434 GPC - Cocvinam DBCS work 1 Unidry et Lra s ] am
‘ aé] Su.u-r—--qr-.-n-u—-m hare NS W
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11.10.1, Obiective
Add limuted Postscript level 2 support to address quickly increasing numbers of devices that use this & take advantage of
new functionalily 1o achieve performance increzses available under Posisept Level 2. Also want to minimize competitve
{hreat from Postscript level 2 driver being develaped by Adobe. Improve performance & decrease code size. Allow driver ta
read *mini* PPD (Postscript Printer Description) files directly to allow easy suppon for devices not supported ia retail
product.
x 11.10.2, Proposed Solution
11.10.2.1. Overview
Support raster data compression & binary sacoding of data siream (PS level 2 feangres) to improve performance. Suppont
eahance colar printer information (PS5 level 2) & integraie into drrver per DIC proposal. Use *mini* PPD file format to
allow driver ta be 100% data driven for peinter commands & remaves hard coded postscript commands from driver. Other
miscelaneous changes to improve performancs & decrease code size, Driver will aow sdbere to ADSC (Adobe Documem
Suucruring coaventioas) 1.0 specification for FS output.
11.10,2.2, Affected Components
PSCRIPT.DRV
11.10.3. Open Issues
1) Installing a priater driver still curreatly requires an OEMSETUP.INF fle. I we wish to allow PPD files 10 be used
diruly,nedmdeumineamlumwmquiﬁuwﬁls.ﬂiﬂlpﬁoﬁryim
2) If 2 given PPD file is instalied & references fonts other than the "standard” Postscript fonts the driver has bard coded font
chnfot,M'm—mndaﬂ'fomm1be:nﬂabhm1¢:nhemm&he0m&hanhempxwidc?mﬁla.
Iduﬂy.mdﬁmswddmbeabhmmdwmwhﬂdmﬁhLowprioricy itam,
3) No support for Bi-Directional communication available if connectsd serially. Need to investipate if worthwhile to pursue.
‘ Fxpwtpmpoalwbeauﬂabkilmnnmjunniouwthuhaamimt
X 4}Sever:llmusuwmmedﬁmwppnn'nm‘pﬁm;whmmedﬂvupdmmnlt.iplepaga'shnmk'downuu
single physical page.
5) EricBi owns investigating Adobe's level 2 driver & make sure we Sury competitive 2g2inst it.
£) Need 10 modify driver to support downloading TroeType cutlines in sative mode (vs. Adobe type 1) to non-Truelmage
printers. Medium priority, not yet scheduled.
7) Meed to significantly kmprove drivers tracking of printer mesmory (VM), Windows 3.1 driver has some deficiencies here
that are generaung several problem repors. Already oa schedule.
11.10.4. Current Status

e 11.10.4.1. Overview
' Deve!npmemworkhasbegmaadmmexpeﬂiummcdwmwe'sdﬁv:tby1011!92.

11.10.4.2, Schedule
e WP - defirst it farmes of WPD 1.0 (meck Lavel [T o} Jre—— >R V6N
492 WPD « cresis nbanees versum of sakpra (PPD pasar DL} petirvn T2 v
493 WPD - robustiws enbhavceenen peoree sl 2171
av4 T rppe—— LN T e AT wior
494 m-mm-h—-‘,m-w-ﬁlﬂmw— o w2492
Cade Revwew Changet W4T NI
410Q Uise WPD - oreais mmmory Srucass wil loud wps detx pelerwn w7152 e
4101 T WD - modifly v 4 Uss asw Sala SPwctw- aarey oAy wirm
4102 Uss WPD o repdoms hapd sl mrrgs wh PP arsuge & deaiape pcarees 18T LR
4103 Uow WPD - mimgunbilsey bndge ey saraal formams ook 10 devemie petarwe 1M e
4104 Uise WPD » Durvringiadi() Ssaparantly upgrad et m 615 1 Wew (ol poarwe oZ7 VDl
4103 Uha WPD - pcarwe 1=y 11N
4107 Ut WPD - satrel © affan suppart pawrwe 1wz i
4110 Suppert saw DO callis praree 11t hime
are Resbmastoms - sl me suapl prossss’ fdinty et wark peiareen 1wasz 1
4121 S of Lue - nar k g wvr peverweidpadtry wasr  12am
4123 Emte of Use - supormik for aech papat Ir9y. davinry 13191 1
4130 Level [T - wrrestigatecm praeram 1359 1
413 Leved I - bane mapport. ey 11T I1m
4132 Leved [ +dais comphemears PG 214 1201
Bug Fuunh pouT—e EFE T - ST ]
133 Level [1 - e mbor suppet (refar b Addbe's drevar) peuren e MM
s 4124 ] - fi e ] 71m vism
it LR Robusmets - dob ard it ROPS peiraw rvism ¥
4154 BID! mappert. T pricrey byl ¥
-128 Roausiaes - Suprevt DSC (bener sruciunm sugpet) e erwey i ¥
1154 Lt 11 i af globelecsl VIV and bl wiaking of VI pricren yises  Wism
-13% Lovel 1] . boan, encodung of prot sreavel woasd of wing plee ASCI ucsy pricTas s ¥
PALTY Leved 1] - sronger concept of nbpret encanelatsen (forma. dexe condic ) peteras RS 1 Wi39s
R =127 A ismrtan soft font sformuimem om § per - e Prieran 1593 ¥ivel
-2k At - Calo separsiion TED TRD TED rxnafer funcisons.
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11.14. Minidriver changes

11.11.1. Objective

: WewantmnugratemypﬁnwdﬁwzsmmnubasedonUNDRVwUNIDRVfurchiage. These consist of the

: Lexmark (TBM) 401974029, Canon LBP 1L, II, & TV, and the geseric TTY.DRV. Changes required of UNIDRY are noted
dmh&i:mmﬁdmmmmwlddmpmfwmdﬁngmpdnmummm We also
nedmloukumblishingmmpoﬁcyfmdmkﬁudfimtorpﬁnmmlmwin production to mimmize cur disk
sprace requirements for printer support Wellsnﬂelookingtmﬁnu?nﬂsﬂip!lﬂdznﬁnid:iva‘mnommppons
mmm&mmnﬁuuﬁumdpﬁmpﬁmwum&emtm&m.
bmn:h:mdhdnsmpponfadeviccfom

1L.11.2. P ed Solutio
NcmdmmmﬂywmmwmmmmmmmwmpmmPandm;

lhase.wepllnwh:vel,m‘kwaminidrivumr theirpmducu(udfominsuﬂﬂ').md'thchﬁhehndDﬁvu
' d:velapmemmhxsmmnﬂnedmuwingmcamnuﬁnidﬁm(mdfomimﬂu).mInlandgmuphasa]so
committed (&Mﬂh}muﬂeﬂmnmumﬂmmkfucﬁm

b 11.11.3. utstanding Issues

o 1) Lexmark: Technica 1 details have alt been outlined as of 9/1/92, same details il outstandin g EricBi owns putting

wguhaudmihdpmpoddmrkimnqtﬁxddbo&mnia
2)Cam:nmnﬁuumwmnﬁwmmmmrﬁum

mwmmmpmmmmgmﬁmmm«

Canca Europa & s stll defining the technical

requirements.
3)m:Ed=Bi&maneedmme=&
' 111192,

4) New drivers: EricBi owns
11,114 _Current Status

11.11.4.1. Overview

d;ﬁningpoﬁq{orwmdﬁvmmddd&oldonuohsolad.

Outlined under Outstanding issues,
11.11.4.2. Schedule

43 Gmnmﬁlfl"!dw?ﬂ daadiry Wi wmme
) g finan fou HPPCLIMS dirvey vy W e
lh- v 412 Fu prowiers w Lnessl dqﬁcmﬁmww irnawy v 1znm
! 433 WD - 1.0 (shrpped m Wand 1) <> 1D cowverar daveskry Wizl et
Cona Rawow 4 54 dnairy 12572 wiim
413 M‘-mﬂ davicy wiss 10992
L} &) u-uu#hrmw davidiry 1052 onems
at3 mu—:hr-mmm dendry 1asz 1EmLAR
413 wm-wnw Awevilizy 1AL Vel

414 Evelumiairres m—d&-km—mp—-‘lumnu Ercils 8D ™D

418 Ema_dmhmwm Encla oD D

414 Emmdmr-mums,—- EncB4 ™D TBD
417 Eriiaca o of 3 TTY mowdrest Encii/Thawst 11192 na&

11.12. Plotter/Vector Driver issues

11.12.1.  Objective
i i 1t for the HPPLOT.DRV included with Windaws 3.1 They are developing 2 new
driver that support HPAGL2 & lates ploness. but lcaves HP/GL customers without a driver soludon. The new driver is alse
quite large in size (1.1 M uncomgpressed), not tnaking i ap attractive candidate 1o stup with Chicago.
11.12.2.  Proposed Solutien .
None at this time. NT plansto create 2 *generic plotter driver” possibly for release 1 to support vector devices, am waiting
on information oa device charactenzation fotmeat used by it 10 see f we may be able to leverage off of their work.

11.12.3. _Outstanding [ssues

see above.
11.12.4. Current Status
11.12.4.1. Overview .
EncBi owns following up on this.
L ll.12.4.2.LS:hedule o his
Na work items schedulied o 1his inic.
MX 2120609
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11.13.1. Objective
WPG 15 working on several projects that are designed (0 1mprove printing undes Windews in many ways We nesd to make

sure to address (ewr system requurements as to not creale any barriers to unplementing the soluuons they are developing,
and (o assist in those solutions as appropriate.
11.13.2. Proposed Salution -
Most of the major concerms voiced against Windows 3.1 have been addressed via the COMM driver changes & SPIN
(Spooled Frinter INterface) proposal cutlined in section IV, All cutstanding issues pot already covered are described under
cutstanding issues.
11.13.3,  Outstanding Issues
1) Need non-sequential access to pages in priot job.(i.e. random accesn)
Now that we will be spooiing metafiles, this becomes a sunpler problem: How 10 add APVDDI support 1o allow non-
saquential 4ccess to pages in print jovmetafile.
2) Sort order for objects on page mat selectable
Obiects currentdy sorted top-to-battom, which is sub-optimal for sume devices.
3} Graphic Object srientation nat selectable
Is inefficient when logical orientation 35 not the same 3 physical onentation of page.
4) Gradient Fiils
Requested from HP.

5) Forms support
Cum:ulymh;venosuppanfnrfams(deﬁnedasamomatmberq;uyedonma.n)'anﬁz)_

6) No way to clip characier

GDI allows app 16 clip graphics to a character, but this irformalion is not available at the DD level.

7} Driver should be able to receive point table.

Craphic object mzy be brokea down (ilo trapezoids, with many control points being duplicated. WPG has shown that
providing a driver w/ 2 table of paints can significantly reducs printing time.

11,134,  Current Statns
11.13.4.1. Overview
1} Lins investigating as high priority item to possibly 2dd to schedule
7) Drivers can pecform this functionality themselves, not scheduled.
3) Too difficult 1o implement, not scheduled
4) Schedulad 10 add if resourcas permit, not otherwise.
5) Lins investigating as med. prionty item to passibly add 1o schedule, nesd o
6) May already be available under NT, Lans investigating.
7) Only of benefit 1o RBPA devices, not currently scheduled.
11.13.4.2. Schedule
Na work items yet scheduled.

11.14. PSS Issues

11.14.1. Objective
PSS has voiced several suggestions on ways in which we could improve printing under Windows, these cover the ange
from driver changes to heip file improvements to system changes. Each suggestion is listed below under the "Proposed

Solution® section, with a brief comment as 1o what we are suggesting to address this.

11.{4.2.  Proposed Solution

1) Check for a valid "TEMP™" DOS enviroament varisble upon startup.
A non-trivial pember of the PSS printing prodlem calls are generated from users have not set this correctly, MSD EXE
already checks for this, we shouid Jook at having some component of Windows (driver, spocler, nsez, WIN.COM.or 71

check this to cut down PSS calis.
1) Allow driver to provide checkbox for en/disabling <" Fast print direct to pert™ checkbox This is currently in Control

Pancl/Printers/Cornest dialeg. A number of 3.1 customer had ta turn this option OFF before they cauld print correctly. It
would be more intuitive for end users io have this option alse available from printer drivers dialog {i.e. something ¢lse to try
in print dtm er dialog vs. having 1o go lo 3 mrely used dialog) '

3) Better Troubleshoating steps in UNIDRY.HLF/ Better crror msg's from UNTDRV.DLL

(i & what to 1rv-if geuing garbage output). Lots of requests for this. no reasan why we shouidn't do thus, Need 10 go1 User Ed

examine implications under NT.

10 work closeh w/ PSS on determining what probiems/answers are suggested. -
4) Provide dialog listing driver foaturcs/functionality/capabilities. CO:;I%%%?E%E
Microsoft Confidential Page 243 Printed 09/30/92 06.20 PM
M ™
HEGHLY CMS 00013904

GONFIDENTIAL

RBC 04305




[
L
i
i

L
t\\‘\|

-

Kind of a vague warm fuzzy at ths tume, A crade example of this would be the DEVCAPS applets provided by Petzald in
tus book &/or some of the funcuonality provide by PRNTTEST.EXE in the 3.1 DDK_ Nesd 1¢ work wf PSS tn- dererming
exactly what should go here.

5) Have Driver provide Ul for editing win.ini catries.

There were several cases where users nesded lo add 20 eatry 1o win.inj for their printer driver. Both users & PSS were aften
confusad on exactly where o 2dd this. Dnivers should provide Ul for editung these, simple add:ion to save lots of PSS cails.
§) Have Contrai Panel/Printers provide option for deleting driver file(s) from disk.

Whea you remove & printer driver from the control panel, it should provide an option that will cither leave/remove the
printer driver files from disk.

7) Draft Mode i dot matrix drivers
We'btohe‘d.rmmdefotdu-muixprinmudavﬁndomll.nnmdmﬁxuﬁsinchjago.Akud'ys:hncluhdnsa

UNIDRY.DLL work ilem.
8) Provide a "Test Prigter” button from printer driver dislog.
Simple to implement, would save PSS techs & lot of time on the phone. Cusrently whea customer calls with a problem

where "XYZ app doesn't print comecty”, thers are a muititude of pessibuiues (app problem, driver problem, COMM
prublm)ﬂmmdhqnidcbwrcwddmwiththisop&on.
9) Allow user defined paper sizes for all drivers.

Lots of end user requests for this.
10) Better way of laforming users when WDL driver fizes get uplonded.
The actual request was 1o improve TERMINAL EXE to have menu option for calling MSDL (Microsoft Download service
offered via PSS) to check for new/updated drivers. 1 thipk thece is a cleaner solution possible, need to research. The real
imhmathepﬁmadﬁvmmdﬁppadini.lhadsumeprd:lmtbnrequimdusmnﬂuseﬁxucﬂL}nWDL We need
to improve our tesung methods 1o make sure this situation doesat kappen w/ Chicago.
EricBi owns following up with development on all of these.

11.14.4. urrent

11.14.4.1, Overview

Waiting en follow-up from erichi.
11.14.4.2, Schedule
Nao work items yet scheduled.
MX 21
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12 Applets & Utilities -

121,

12,

12.2,

Goals:
The erndication of the MSDos mpt

1.1,

We will provade 2 com

12.1,2.  Make Windows users productive
This means we provide things like app setup/deinstall programs. Configuraua

loaﬂowpooplcmuk:mdrwrkba\wmhomndoﬁoe(bdm;

12.1.3, Make Windows fun, interesting, and sexy

This includes things like system schemes, sounds, mulismedia, and perhaps s game.

Table of Applets/Utilities

plete st of Windows utitities to replace the non-obsoieted functionality provided by MSDOS.

n/ini file management/diagnestic tools. Tools

Dev Prog App Features ProgMan Notes
Prl rmi Developer
1 1 winDisk Coal dlak utldes. Disk Defrag. Dsk Flx, Disk Ecit, Format Disk,
C sk, § 1k, FOHSK,
1 1 WinBaciup prumlnd\ldeupendmwkmppmurem
cool to alow backu
1 1 Angvirus Virus check a drive. Difectary
1 1 SysEdit A smart editor (0 modily sutoexecbat, cong.sy1, *lnLAware of the | EdH
possible fleids that can be in here. Flags potendal problems of
lncumﬂdg:.l‘dllmlrmammmuet; 1s this 3 coneral
apple
1 1 Resource Memory/Resource viewer, MemView et Aaronf
Yiewer
1 ] Raster Plrush repl H
1 Save/Restore | save/Restore of deskiop state - Define a mechanian and an apl o DavidDS
APt allow this to
1 Comuenllg Common Dialog enhapcements.
Fle Run with kistory and browse ClagkC
Exdt Windaws / Restit Windows / Sbutdown Windows.
Progress Dialog Box
Directory Opes (pot just fle open)
MRU st of directories io File Open/Seve
2 WinHelp Cleaner UL Agd Full Text search capabillies. Add concept of a HELP
directory in tre system so that all heip flles are found bere People
can search through all help flles af the same dme? Maybe make
annotadons more useful by making them show up 3t the bortom of
the page or at least make them maore visible than the paper chip lcon
also andia annotations? Add heip colofs to sontol
winsleutn Hardware detection in windaws.
WinFlx ‘Wincdows diagnosdc tools. Detect/Tix errors In *lak files, bogus flles
1 the system directories, OLE diagnostices, regisuy diagnosucs,
maybe even validaies/flues data flles (MMF flxer. Winword Doc fixer,
:xcd doc fixer etcd Want 1o valldate and fix any cache files we create
‘of Caire
3 Clock mbed intc desktop. Background {aces on cJock. Make it part af
gmu:nndTny. Support syncing to network time source. Use MM
_Sounds.
2 Cardfile 32 biL tooibars items for searching. deleving, moviag items, use OLE
I 0OC file format 3o that you can itk Into MSMail Alsa,
want (o be able (o Link rmiail messages into a cardfile. Also allows the
shell 1o search into a cardfile dacument. Aliow audic precordings tn
cardfiles. .
Sparta Apps R What do we do
- about these, We
need Ul our 38
R jockelc.
Chpboard tntegrate with Cairo scraps? Make easier 10 USe Take from spar
1 wne CLE serer, Miry write. Make work better with text filles erd to talk wit
. Wwini ord groun
1 Pachager Tan we drop s now that we are lakung OLE 27 Key items
imbeding comumand line functonairy and fle links
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screenSavers maybe AVl screensavers? Incude sound. Work with DOS boxes, hot dos box suppar
$pots ob deskiop to save now and never save. is done.
Carmes Need acgon games with sound.
CharMap 3D laak_See fonts n different sizes.
l Termunal 30 look where oeeded (burtoas). Fix bugs. No peek message. No 25 Need 10 falh .«
Une limit Wizards? Scrips language? Dynacoram. Wa
to use ProComn
e MtcroPhone 0T
Recorder Should Be repiace with VBagic? Drop or replace with MSTest o
Postlt Notes llow people to put post notes o their desktop. mayde even on
files and other objects i the cairo system. Would be really cool
hieve 3 Vojce Reconder sryle postitx
TopDesk Mulidesktop enhancements integrate better with shell /taskman
Tasknan Echance Taskman functdoaality, Contsxt ment on Appa. Taskman on
EriefCase Perbaps 4 drop scurce of the desiktop you sinply throw things into
$0 that you can ake home. Use astro floppy disk compression
schemes to save data to disk. Handle case of multpie disks Also
hand]e copmdchmedmuhctm:heemmm:md doea't
mege portions of changed fles and yeil about the case of both
briefcass file and hard disk file
ScundRec Add enbancedments from Foghom. Need 1o #dd MM Apls o make MultiMeadia
sound recording ensier to Implement in appx. Maybe a commen dig
1o da this? Alse include compression,
Scheduler Sc_sduler 3TD to allow unaftended backups/defrags.
VBASIC Include VE's vbasic. Cap we drop
— QEASIC?
MsD Make it 2 beCter P55 tool Replice Autoexec.bat, config.sys. Sb out Who i3
winlnj sys.tol with minimal stuff. leclude detect code here? responsibie?
Setup? PEFT
1 AppSetup a generic daa driven app (ostall/ucinstall program. IS¥s need ocaly COwmed by setu
ship 8 DLL and an nf flle. Sapport installing sppa, fonts, applets, JobnPa is progr
hardware device drivers (386) Would be really cocl Lf the user manager.
stmply inserted the floppy, we scanned the disk, and sutomadcally
1o the install program piving them opdons about what they want to
|nstall Need to think sbout this for network drives/directories.
would also save uninstal! data inta the user's directory
Mall,/Schedule | integrate with shell Who ovnal
- Sparta?
Chat Veoice Chat, Video Chat? Multmedia
MPiayet Include the new Avi mplayer. Have avi wizards? Mulnmedia
MIDI Mid! enhancements. Keyboard config files. Midi mappung Is sasler. Multimedia
- I & A
, HiaHLY
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13. Additicnal Information
The following sections contain addtional information pertenient 1o the Chicage spec.
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14, Printing Architecture

14.1. Summary

The printing architecture for Chicage must address three 155ues: performance, great nerwork printing and easc of use. The features
which we think we will xliow us to reach thease goals are metafile spooling, winl2 commpauble print subsystcay, easy install and
canfiguration, sxppost for bi-di printers.

14.2. Industry Trend

thworkpﬁnﬁngisthafumdeu:pumepﬁnﬁngenﬁmmt Whatever we do, we must make sure that our aetwork solution is
very robust and easy (o usz.

We will generally categorize peinters as low end printer, i.e. priniers which are lowet then 300 DP1 and high end printers, iz,
pﬁﬂmwhichmhimmluﬁou Forluweudpdnmwoﬂ'uthcsoluﬁundmﬁzingmmhicsdanonthcmand
just sending the bits ta the printer, F:orhi;hmdprime:s.wewlmmdeﬁneathmdfnmtwmnlhcammofdlnwsend
docs not increase as the resolution increases. JOODPIprinusmbordﬂiinc.bmmthemoslpopularmy. So we have 2 mixed

solution for them

14.3. Oriver Strategy
Eventually there will be 3 drivers for Windows.

Unidry - This driver sddress all the low end printers. Tt attempts to rasterize everything on the host, with the exception of TroeType
fants for 300 DPT or better devicas. Wewilinntship:nymn-unidwhandnmrpﬁnmin@iczgo.

PostSaiptoThisdmcraddxwanthchighendp:immwﬁchmkinpomaipl page description language.

erdﬁva-msdﬁmdounmwuuinlshadwhim It really works just like the postscript driver, It wall take cach GDY
outputc:llandwidi:smi;hlmu:pﬁm. Thisd.livu'ismmddfwdcﬁmwhichmchwimDDlﬂllsmUmcludingm
those winding modes pelygons and ROPS. We expect more prixters i this category to be introduced in the future. lnitiaily this
d.liverwiusuppnnpiaumwuhthcmdermndingthmitismspedeadﬂmforanswhichcxpnsc:hcdiﬂmm
Windows DDI and printer's finmware. This&ivu’wiﬂdsarnd&cmﬁ?tmuﬂdﬁmmmpaﬁbhwithUmdn.

In the chicago \ime frame we will provide the first two drivers. Amhbﬂiqduwmdﬂvzkyambedeumﬂm

14.4. Spooling Metafiles

Spoaling a high level format v.3. uwdmmmrspumﬁmebymuuingwmcawimmedmuymrmemmus
the pnnt command. Rmherthenhavin'wpm&aﬂthep:phi::rqnemandnslmzcthewbo[epagcufgnphit:md!orwuine
foms,wcrimpiymcrd:h:reqmindumuﬁlemdmummudwmnppunﬁm ’

printer raw data. For a 300 DPI device, printet raw data

1n addition. the size of the spool file will generally be smaller then
we stant seeing higher resolution devices

amounts t about 1MB of data for a full page of graphics. As the industry advances and
such as the LJ4 at 600 DPL, it become very expensive to spool raw data,

This feature will beaefit all applications - 16 and 32 bit - mithout modification. Theoretically, new 32 bit applicauons may create a
separate theead o print in the background. With system level metafile spoaling support, applications will nat have to do this.

making it easier 1o write well behaved apps {or Windows.
o ) _ MX 2120615
14.4.1.___ Why not sppol Journai Files ) CONFIDENTIAL

ctafiles. Spociing Metaflies has a few limutations w hich we must address. Our aliernative 15 10 spool Journal
ecuions of GOI calls whereas journal files are cotlections of DDI'aalls. NT product 1 will spoal Journal files
because we have a very different DDL. Supporting NT fournal file
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format will be expensive 5ot in the creation of the Journal file and dunng the playback of it Another alternative is 1o come up with
{ anather journal file format based on our current 16 big DL but that will simply create more confusion. We beligve that we can
:dentify the limutations of 16 bit metafile and 2dd a fow enhancements 10 work around the problems.

" 14.4.2. Limitation of Metafiles

[ The biggest problem with spooting Metafiles is font mapping. Metafiles only record the logical representation of what the
application has requested. They do not record what (he user is actuaily getting (physical object). For exampie, the application may

| have requested TmsRmn and asked the driver to realize such 3 font If such a font is not avalable, driver will most likely return

i TNR in place of TmsRma AppﬁadmmcumzkummcnhrnupummMomhadmmemwidmufm

. Du.rin;prinﬁng.nMeuﬁlewi:hamumfarTmsRmnisgmmd.ya:uthcchannerphmmmh:sadchNRhnmmat

is what TrsRatn maps to. Later that spooled metafile is given to the print server. Suppose on the server side & TmsRumn foat exsts

Lhcn:hafamwinbedima.unoutpmwiilmdupusin;TmsRmnfomudyu&espadngmuldhm:bznbandoum

assumption that TNR was used. ! .

Azsother fom mapping seenario is when the application installs fonts itself, Whea the user prints, a metafile is spooled requesting

special foats installed by the application, If before the print man has a chance to play cut the metafile, the user closes the application

causing the application to remave thase fonts from the system. The result wall be unpredictable as to which font will be used. (We

S know that PageMaker 4.0 docs this).

[ In arder ta support color source blit in metafile, the printer driver must suppont GetDIBits, Otherwise, color information will be

. lost. Currently no printer driver supports this function. Unidrv and Preript will be enkanced to support GetD{Bits.

If the content of the document contains 3 lot of bicmaps or source blits, the mewfile may be bigger and could evea be stower to create

then the printer raw data.

\ 14.4.3. P;intMnn changes

PrintMan fieeds 10 be extended 10 recopnize the Metafile vs. Raw ourput. When it is a Metafile, 2 DC is created and the metafile is
. played back via Banding. NTproductlsbouldalsoaddmumnaiuuaﬁwwmd:pmduammmitmﬁmaionu;pdmm
: and understand spool files genesated from Chicago workstations. Since the reverse configuration (Chicago server and NT
‘ workstation) is rre, it is not necessry for NT to spool Chicago style Metafiles.

14.4.4. How is Chicago Different From Rover

a Mobils compuuer, a Pseudo driver will be used. This Pseudo driver maintains a database
of printer peripheral information such as paper sizes, printable region, paper sources. This format should be the same GPC format

) used by muni-drivers in the Universal Printer Driver architesrure. The code in the Pscoda driver will essentially be a stripped down

; Unidry and uses the same algonthm 1o interpret the mini-dnver data. Rover will not support sy Device Fonts and will anly suppont
Monochrome output. [ order to get full coverage using muni-driver architecture, 3 postscript miai-driver and a canan mini-driver
needs 10 be wnten for Rover. These mini-driver do not nesd data for generating output. They only need peripheral informaton.

In Rover, due to disk space constrain on

? In Chicage, a full driver will be used all the time in ozder 10 suppart device fonts and other privale options such as halftoning
i preferences, color options, user-defined margins and paper sizes.

l 14.4.5. _Compatibility cancerns

In order 10 sliminate compatibility problems, we will assume that metafile spooling does not work with any printes dnvar uatil it is
tesied. GO will not kick into metafile spooling mode unless the printer driver specifically tells it that it is ok to doso. Wewmall
define 2 new bit in GDIEINFO which must be set by prnter dnvers 1o indicate that they are compatible with metafile spaching
architecrure. This bit will be set for all drivers shipped with chicago. This means that third pasty drivers wiil need 10 be upgrade in
order 1o take achantage of this feature. This also gives us a way out if the printer has 2 diffarent technology making it less efficient

10 spood mesafiles.
r . .
/ ‘!:“ 14.4.6.  What the user will see . MX 2120616
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Therz is no explicit way for the user to wrn metafile spooling o0 o off because users should not have la know about spool file
fortrats, Instead, metafile spooling 15 always on (provided that driver did ot veta it) if printman is on. If user turns off printman
then mewfile spooling is off. The rational is that if printman is on then the user wants control 1o Te0UM 10 app as soon a5 possible,
but does not care as much about paper drop time. 1 printman is off, then the user wants the paper printed out ASAP and going

through metafile will not be necessary.

14.4.7.  What apps will see

We will also allow the application ta veto metafile spooling if the application knows that we @ight hit limitation 3 as described
abave. Far example, if the document contains & large 24 bit per pixed DIB and the sutput device is monochrome then he might
nthankemdmehhup&bm:nd!pmlalWWﬁbnMMn!immmmqﬁdlmbﬂm Since
application has control ort & per docurnent basis, the sophisticared applications may pais¥ this decision on o the user 3t File-Print

ume.

14.5. Print subsystem

In arder loallawwindowsapplicaﬁénsmdDOS applications 1o print simuitansously, we need 1o introduce a new low level printing
interface. In addition we would like to be able to print to a0 NT scrver 5o we decided to adapt the same printing interface as NT.
Please refer 10 Appendix A for all the win32 API's which we plan to support

14.5.1. The concept of a printer

In NT, there is the concept of 2 printer. The user is asked o give a friendly name 1o a printer 5o that he can use that nams to refer to
that printer. Inmaﬁy,ap:intcrisuemi:ymmpondohpxinwdﬁm,lpﬁnipmcﬁnrmdamniwr. A printer driver is any
windows style prinier driver. A print processcr is A stream procussor, The print processor may take one form of data, process it and
produce another form of output. For example, it may take a metafile and convert it to raw print stream. The simplest print processor
is one that 1akes raw data and pump it out to the comm port A monitor is the piece that watches what goes on at the port. 1t may
dispiaywtheuserhwmnypcrwp(omlepﬁntjabhasgun:byorilm:yintu-pmmemrmmingbackfmn the printer and
relay that information to the user, A monitor is optional for defining a printer.

14.5.2. Who will use this print subsystem

Both GDI and printman will use thus print subsysem. Rather then having to spool to disk as in windows 3.1 and befors, GDI will
use the print subsystam 1o do ait (he spooling. The print subsystem will take over all the spool job manipulation from PrintMan,
reducing PrintMan to be a user interface layer for ths primt subsystem.

14.5.3. _Functions of the print subsystem
The print subsystem will take over most of the spooling functionality implemenied bty print man today, This print subsystem will
offer the follewing functionality: :

. Port contention - This print subsystem will resolve contention for the port frem jobs coming from a Windows application, 2
DQS application or a redirsctor. All the preces which access the port must be rerouted through the print subsystem wha has sole

3cress to the ports.

. Spoaling - This priat subsystem will return to its clients immediately by spooiling data to memory or to disk.

. Spoal Manipulation - The API set includes funcuons which allow the print jobs to be manipulated. The print jobs can be
defeted, paused or rearranged.

. Print Processing - The AP1 set also allows intermediate queue processors to be inserted into the printing stream. Print

processars perfrom some trasformaion ot 2 print ream and pass the stream on. For example, GDY may spool metafties. A pnnt

processar which translates the GDI calls to printer raw data must be insecied to nterprete the print stream.

. Configuration - Thie APY set will allew print processors and morutors to be loaded and unloaded on the fly.
: MX 2120617
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We have a few deas kicking around about how we want this new Ul 1o look like. Jim Robart in WPG has done some research and
wTote up a propesat. in this proposal, printing components are organized as data specific to the Application, the Document, the Print
Job, the Spooler and a Printer. Each of these 3 components have an icon.a purposz, & legical association and user-definable
ariributes associated wath it. Please refer to Appendix B for the onginz! proposal.

ChurisG's group will stan by looking at NT's print tan. We will make 2 decision as to whether we will stast with NT print man or
start from scratch. Moslli.kelymwillponNT?rimMansinaiulmdyinmﬁeswithwinnpﬁn:APPs. Then we would (ks 1o
incorporale other ideas we have 1 L )
Af:widuswehzvemtbﬂwembnbhmdn;:jobﬁumaqlmuddmpitoutomherqnene. Given that we are spoaling
metafilas the print jobs are less device depeadent. Mlmunhm«ﬁud&mﬂcmmﬂdfwdﬂiwﬁmme
smmlmmmkmpmbmmpﬂnﬁn;ljobwapodddﬂm Witk a bit more work in enhancing the metafile, we cn
evenpxinupﬁmjobtomuddplermlmiunsmdoﬂ'erthemachoic:betummingoruufoﬂnin;wﬁuhepagc New UL
ideas are also mentioned in stage I of the implemesmtation plan

14.7. Easy Install and Configuration

14.7.]. _ Point and click install

Similar to the NT system. We want 10 be able to just pctmumkpﬁma.wimno:m.miamuybum'muzn
without connecting to 2 port and instalting a driver. Bymﬁh;?ﬁnhﬁn‘simﬂ:ﬁuhy«wa&toamﬁnnﬁ{mm
will achieve this with NT sysiems. Wewiﬂbe:bletoiamﬂnd;amnﬁmﬁnnintomionﬁmrhﬂm.

14.7.2. _ Easy Configuration
Wemynulochangcsomeofou.rdevit:mcdediﬂogboxmbemmphiﬂlﬁhmmejmlbudmm We need to find
out if users actually like these icons. Hmummmmitﬁuhmmmhmwmmmmmmpmpt
driver. We may be able to store thase immmamuﬂpuamhlewmmmmmﬁmwnwmdﬁwﬁm
14.8. Bi-Directional Support

Bi-D1 printecs are cssential for delivering 2 plug-and-play and sasy to use system.

14.8.1. Plug and Play

The steps invovled in Plug and Play for any penpheral ars:

Device Detection - to determine the presence of bi-directional perfipherals.

Protocol negotiation « to Uransparently nepotiate communication protocals.

Device Identification - to identify perifpherals.
Ow&edeﬁmisiﬂmﬂﬁdmmloﬁhdﬁwuﬂ&emﬁﬁdmgmﬁ Initialty this information may be
in the form of win.ini entrics. Onoe the printman identifies that a device of acerain ID is insalled, it can lock for a particular
Queue processar and a printer driver 10 toad mmemmmmdduplmdauunmm&umthcpﬁnm.

14.3.2. _ Status update
Error - For bi-directional priniers we will be able to cbtain any error duripg peinting and inform the nser immediately.

Rescures balancing - Resource balacing is this concept of analyzing the CPU pawer betwen Lhe host and the primer in order 1o
determine if a a prece of work should be done 1m the printer of on the host. For example. if the desision of whether a lo send outan
outline fant or a ranenzed bitmap wll depend on whether the host or the printer has more cpu cycles and memory 10 spare. [ do not
enpeet that we wall get inte this for prnter drvers we develop in chicago. But we should make sure that the architeciure we come up
wath will work nell with other groups/companics which may wani 10 use Bi-di 1o do resource balacing.
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14.8.3. Develapment plan

The umplementations of the above menuoned fearures will be carried out 1a 3 stages:

14.8.4. Stage I3

Our target for Stage one is to implement metafile spooling and to have wind2 compatible peint subsystem code complete and
componeny tested
SponlingmeuﬁksmmmwhmmuppliwimmquﬁsmpmGDlwil!remzdalllhuppumionraqusuinmmﬁiu Then
contol is remned to the application immediately. While this is bappening the printer driver only answers queries such font, brush,
pen realization and character widths. No output cails are seen by the prioter drivers. ‘Then the metafile object is sent over to the
pnnl manager which then plays tbe merafile back to a real peinter DC a5 2 scpanate process. This work is currently dooe and
checked inta chicago builds.

Spooling support will be provided wm the cougar layer and implemented a5 a YxD, All the services are exposed via the wind2 APl set.
muyaeummmmewmmduwnblmmﬂndawswmmSwuﬁn;mpriutothesamepmnmuhamiy.
In addition, since we are sharing the same interface as NT, we will be able to print to printass located on NT servers.

Impiement $ printer driver support funclions in GDI by calling inta win 12 print subsystem. These APTs are Openlob,
SuanSpoclPage, WriteSpool, EndSpooiPage, Endlob. .

PrintMan will also call wit 32 print subsystem when the print job is raw. In the case of metafile spooling. print man will play the
metafile back and does 0t see the print job again,

GDI siill spools metafile onto disk rather then going through win 32 print subsystem to da the spooling of the metafile.

14.8. tage IT:

lnthcsemndmgewewiﬂmakcmuien.h:m:memsmm:spooﬁu;fom First let's clarify wihat is being spooled.  For cach
jobme:ziujobaml:oiblcx:kuntmrﬁngmemmdmedmmmemingappﬁadmmmefomadmespodjob-
raw ot mewfile, Tf this is # metafile format then there is exatly ane metafile per page of output. This allows the printman to offer
the 1ser the ability o print any page randomly. For exaple, the user may say, print page 1 - 10 and 20. Or the user may select 10
pnot page 135 ten Umes. ll‘l.hcprimjobisnwmumqﬁommﬁﬂﬂddmmkppammmuuml
file farmat is raw due to memory tracking and incremental truetype downicad.

Enhancements to the current metafile format to make metafile spooling mere robust will be designed and implemented.  This
inchudes recording the target device's resolution sa that a metafile is moce devies independent In addition we will record additional
informauon during 2 SelectFont request to ensure that the same font is reaiizad both at recording time aad at play back ume.

fneedlothinknﬁrﬂemrewhalilmmmspmlnuaﬁltsthmu;bwinnpdumhsqm When this is dane PrintMan will
merely sec 3 print job coming from the pnm subsystem. (We no longer use SendMessage (o Lell PrintMan that a job is done) Then
the module which play back the metafile is actually 3 queus pracexsor. But this is not well thoughit out.

On the Ut side, we should be able 10 connect 10 2 remote NT server and aute-configure the jocal print driver, Locaily, we shouid be
able to autodect a bi-di printer and configuse i, We should also have a simple monitor impicmented which allows us to talk to 2 bidi
printer and update the status such as output of paper or paper jam information.

14.8.6. Stape TTI:

In the last phase we want to complete device detection work and implement auto-1nsialtation of bi-di pnnters over 1he nework, Al
1hus stage we also want 1o be able to ship metafiles across the network 10 another chicage print senver.
MX 2120619
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14.9. Win32 PRINTING: REMOTE + LOCAL APls

14.9.1. Client Printing Interface
BOOL OpenPrinter(pPrinterName, phPrnter, pDefauits)
BOOL ClosePrinter(hPrinter)
BOOL StartDocPrinter(hPrinter, Level, pDocinfc)
BOOL WritePrinter(hPrinter, pBuf, cbBuf, pcWritten)

BOOL AbarPrinter(hPrinter}
BOOL SpoolFite{pPrinterName, portaame, IpszJob, pFilename)

£ .
3&1 14.9.2.  Jobh Control Interface
BOOL Enumlobs(hPnnier, Firsiob, NoJabs, Lavel, plob, cbBuf, pchNoaded, peReturned)

BOOL GetJob(hPrinter, Jobld, Level, plob, cbBuf, pcbNeeded)
1 BOOL Setlob(hPrinter, Jobld, Lavel, plob, Command)
: ] BOOL Addlob(hPrinter, Level, pData, chBuf, pcbNeeded)
A BOOL Schedulelob(hPrinter, Jobld)

£y 14.9.3. _ Configuration Fuactions
o BOOL EnumPrinters{Type, piName, Level, pPrinterEnum, chBuf, pcbMeeded, peRerurned)
bl HANDLE AddPrinter{pServerName, Level, pPrinter)

BOOL DeletePrinter(hPrinter)

' BOOL GetPrinter(hPrinter, Level, pPrinter, chBuf, pcbNeeded)
B BOOL SetPrinten(hPrinter, Level, pPrinter, Command)
J /* 10 maintain driver specific configuration information */
h DWORD SetPrinterDatahPrinter, p¥alueName, Type, pData, chData) DWORD GetPriniarData(hPrinter, pVaiuehame,
pType, pData, nSize, pebNeeded)

~ BOOL GetPrintetDriverDirectocy{pServerName, pEavircament, Level, pDriverDir, cbBuf, pcbNeedzd)
ash BOOL EnumPrinterDrivers(pName, lpEnvirenment, ipDriverinfo, chBuf, pebNeeded, lpeRetumed}
BOOL AddPrinterDriver(pServerName, Level, pDriverinfo)

BOOL DeietePrinterDriver(pServerName, pEvironmeny, pDriverName)

\_ﬂ l BOOL GetPrintProcessarDireciory(pServerName, pEmvironment, Level, pProcessorDir, chBuf, pchNeeded)
BOOL EnumPrintProcsssorsiphame, pEavironment. Level, pPrintProcessorinfo, chBuf, pcbNecded, pcReturned)

BOOL AddPrintProcessor{pServerName, pEavironment, pPathName, pPrintProcessorName)
“\1 BOOL DeletcPrinProcessar{pServerName, pPrintProcessorName)
L
Pad BOOL EnumMaonitors(pName, Level, pMonitorinfo, cbBuf, pebNeaded, pcRetumed)
. BOOL ConfigurePari(pName, hWnd, pPonName)

j BOOL EnumPorstpServerName, Level, pPorts, chBuf, pcbNeeded, peRerumncd)

d BOOL AddPon(pServerName, hWnd, pMomsiorName)

BOOL DeletePort(pServerName, hWid, pPontName}
v 1
L;‘u -
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Since a 32-bit application provides a 32-bit callback function and since the system requires a 16+bit callback funclion be passed 10 it.
the 32=>16 thunk for the APL regstering the callback must create a 16=>32 thunk for the callback.

15.1,8.  Return Values :
In the case of 3 16=232 thunk. it is possible that there will be & loss of precision when converting the 32-bet return value from the
API32 to the 16-bit returm value returned by the API16. If the retum value is an integer (signed or unsigned), it should always be
16-bit sigruficant, sa it is harmless to truncate the high word of the AP132 seturn value.
An interesting speeial case (there are 20 instances in GDI) coturs when the API16 retums 2 POINT in dx:ax, but the AP[32 retumns
the widened POINT in an extra output parameter, Since the 32-bit POINT's mermbers are 16-bit significant in this case, they can be
copied from the AP116 reum value,

15.1.9.  User Messages
User mossages are transmitted by calls 1o the message APLs, g, SendMessage. The message APIs are the most pelymorphic of the
APls, with the whisg parameter determinung the semantie meaning of the wParmam and [Param parameters. There are [28 differen:
values of wMsg below WM_USER Iusted in the Wind. 1 windows.b

[5.1.10. Register Preservation :
32-hit applications expest that the Win32 AFIs they call will preserve DS, EBP, EDI, ESl and EBX. The 32=>16 thunis exhibit this

behavior.
The rule for 16-bit functions is that they preserve DS, BP, Dl and 5I. The 16=>32 thunks uszd in cailbacks exhibit this behavior,

152, Implementation

15.2.). Thunk Compiler
“The thunk eompiler uses a lex-generated bexical scanner and 3 yacc-generated parser. It converts an input file which defines the
relationship betwees pairs of 16-bit and 32.bit APls into assembly code. 1n addition to handling common cases in 4 general way, the
thunk compiler alsa containg specizi~case code to handle uncomumon ¢ases.

15,22,  32-bitv 16-bit Cod
Sinee 12-bit code does not require sspment reloads and since it allows mare registers to be used 2% index registers, it is generally
faster than 16-bit code. However, since the belper routines (cg- GlobalAlloc) are 16-+bit, the bulk of the thunk code is 16-bit.

witchi

To make stack switching fast, we creats & szt of overlapping tiled seiectors mapping the 12.bit application’s stack. Switching stacks
in 2 32=>16 thunk then just requures finding the best of the previously-<created stack selectors. Switchipg stacks in a 16=>32 thunk
{cg. a callback) requires computing the 32bit stack offset by adding the 16-bit base address and offset of the 16-bit stack. Win32s
uses DPMI to get the 16-bit selector base address, but Chicago will use LDT lockup.

15.2.4, _ >32 Pointer Mapping
The fastest way o pecform 32=>16 pointer mapping is by means of LDT lookup. The Kernel providss & read-oaly LDT sclector,
into which the 16-bit seiesior value is an index.
An aliernauve method is to call through DPMI, but tus is much slower.

15.2.5, ___>16 Pointer Maoping
Since oo 16-bit selector may be avazlable which already maps the desired linear address range, 16=>12 thunk gets a selector from a
poal of 16-bit selectors and changes its base address and limit. On return from the thunk, the selectars used by that thunk are
returned to the poal for re-use. 1f the selector pool becomes depleted, it is dynamically growm

15.2.6. _ Structure Repacking
Tbcmoobﬂmumotmfampomympicsohmmoramymthcmkammemorymg:r(loa!or
global hezp).
Thcsuckismeprefemdmofmmcsymtheobjeclbein;camnedhasasnull_ﬁxedsiu Allocation and cleanup are
very fast, but care must be taken not to use up 100 much stack.
The memory manager is the preferred source of mzmory when the object being converted is large, or is of variable size {eg DP10LP
takes a sized array of points as an inout parameter).

15.2.7, Short-term Callbacks

The 32=>16 API thunk wries MX 2120622
push <0:32 cailback> CONFIDENTIAL

push <cailback npe>
Jmp <commen cailback thunk> . .
on the siack and passes (he suack address of this thunkiat 1o the API3Z. The cominon callback thunk creates the 32-bit call frame etc.

and performs a jinp to the (032 callback passed into it by the (hunklet. .
When the 32-bit caliback function returns. il returns fo 32-bit cleanup code which restorss the stack. registers. ete. and returns io the

APILG
15.2.8. Long-term Cailbagks
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15. Thunks
NOTE: These are davidpe's comments in jate 1990 about thunking  After we review KevinR's design notes, this section can be
deleted, '
*2t See code in PMWIN that dealt with this stuff,
>>> Do not do hook thunkang the way Cruiser did!

-
f“* o  Have to thunk both directions for 16->32 and 12->16 messaging!
LB o  Stongly discourage mixed code in a single app!

[} Posted string messages are evil in tiled environment, may not

= be a problem for WINJ2.
o [ SendMzssage looks at sender and receipient 10 determine if any
v thunking of arguments is required.

o 14-bit 2pps can Subclass J2-bit controls, so we must support

thunking messages.
L ¢  Don't thunk private (>WM_USER) messages, we have no knowledpe.

ey 15.1. Concepts
1511, _ Definition of Thunk

The term "thunk" is used here to refer o the code which converts a call to a 16-bit or 32-bit function ta a call of the other ype. A
17=>16 (hunk converts a 32-bit functiva (g a Wind2 API} to a 16-bil function (eg. 2 Wind.1 API). A 16=>32 thunk {eg. 2
callback) poes the other way. 32=>16 thunks are the predominant form, used for the APIs and for messages sent from 32-bit
windows to 16-bil windows. 16%>32 thunks arc used to handle callbacks from an AP116 lo & 12-bit applicatiod-supplied function, as
well as for messages from 16-bit windows to 32-bit windows.
. 1512,  Stack Switching )
‘o When the application calls an AP{32 which is really 2 32=>16 thunk, the thunk must switch from the 32-bit stack used by the
application to 4 L6-bit stack for use by the sysiem.

1513, Polymorphic Parameters

. Apanmﬂawhchﬂnhavemummommnﬁ:memingisdcﬁmdmbcpairmarpm The most common example in the
: J Windows API sst of 8 polymozphic parameter is one which is 2 pointer upless the high word is zer, in which casz itis an id or an
B atoie {eg. the ipszicon parameter of Loadlcon).
Other types of polymorphism rely on the value of other parameters. The most comman example is in message APIs ep.

. SendMessage. Here, the value of wMsg determines the semantic meaning of wPiram and 1Pamm. Another example is the hMvemu
A ] parameter of CreateWindow, which is an HMENU unless the W5_CHILD bit of the dwStyle parameter is set, in which case it is an
i

’ 3
e i
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A polymorphic parameter is dealt with by first determining its classification and then handling as appropriate.
. 18.1.4. _ By-value mete
5 Integer (signed or unsigned) parameters which are different sizes on the two sides of 2 12=>16 thunk have the high word of the
] parameter discarded. In the case of 2 16=>32 thusik, the paramater is sign-cxtended or Zero-extended, &5 appropnate.
15.1.5. _ Pointer Mappiog
The 32-bit application code works with 0:12 pointers, but the {6-bit syem works with 15:16 pointers. The thunk fayer must
provide the needed pointer conversions.
Poraters in [6=>32 thunks which oaly require address translation (eg. srings) are converied by computing the Linear base addrzss of
the I6-bit selector and adding the 16-bit affset. .
Poumters in 32=>16 thunks are harder to handle, since there may not be 2 16-bit selector available which already maps the desired
’ region of the linear address space. The referenced data must either be copied to lie within a 16-bit selecior's range, of 2 16-bit
J selsctor must be created/changed 2s nesded,

15.1.6. Structurs Repackin

A structure or array which is in a different format in the AP132 and the mxiching APT16 must be converted. The conversion must
- take into account both input and cutput paramsiers.
) Eor 2 32=>16 thunk, we must sllocate memory for the 16-bit version of the object If the parameter has input semantics, it must be
convented to the 16-bit form before cailing the APTI6. If the paramster has outpul semantics, it must be converted from the 16-tut
form afier calling the AP116. The casz for a 16=>32 thunk is simular.
15.1.7. Callbacks .
In Win32 compaubility. callbacks arc 32-bit application functions which are registered with the system vz an APl so they canbe
calfed from ingide the system, One {ype of callback is the short-term callback. 50 named because the system onhy calls the caltback
== during the execution of the API which registers the callback (g EnumFonts) The sther fype of caltback is the tong-1erm caliback.
wincls can be calied afier the API whuch registers the caitback has rewurned (eg RegisterClass).
MX 2120623
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Long-lerm callbacks continue (0 exist after the return from the APl which created them. For example, RegisterClass passes in the
address af the WNDPROC callback o be usad by all windows of the specified class, The 32=>16 thunk for RegsterClass creates 1
callback thunk simular to the caliback thunk described for short-term callbacks, except that it is in allocaled memory, rther than
being on the stack. Whea UnregisterClass is called, the caliback thunk is freed.

15.2.9.  Code Sharing .
At thunk eatry or exit, space is saved by sharing common code. The expensc is the time takoen by one or two oear jmp's, As a speed
optimization. APIs which need to be as fa51 as possible can use inline entry and exit code.
Every 12=>16 thunk must switch stacks and make its ssgment registers 16-bit prioc 1o calling the API16. Since this code fy identical
for each thunk, space is saved by sharing it The common code is split between the 16-bit side and the 32-bit side, so twe extra near

N jmp's(nummchmeshrﬂlé-hi:mdemdmmiu\mthesharodiz-bhmdz)ueonmecodepamkrachlhunk.
‘J Every 32=>16 thunk cieans up in much the same way (restore the stack and registers, o1c). The only difference between cleanups is
b the number of parameter bytes popped. Spu:isnvdbyshaﬁudanmmdemngaﬂ!:-bitunmmthcmmbuof

pacameter bytes. The cost in time is an exura near jmp 16 the common code.

f:r: 15.3. Special Considerstions
; 15.3.1.  Linked-list Paramet
There is only one inswance of a linked list parameter, the lpMcauTemplate parameter of LoadMenulndirect

o
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16. Edit Controls
16.1. Edit controls and TrueType fonts

This document describes the changes done to the edil control code in USER module inorder to support the TrueType
fonts with negative A and C widihs.

The a4l control code in Win3.1 assumed that the black width of a character does not overlap with ihe black width of any
other charactar. This is not true with the TruaType fonts with negative A and C widths. As a resutt, when such a foat was
used in an edil control and when edit control code drew some characiers selectively i inadvertantly erased some portions
- of other characiars on the scresn. In some cases, it didn erase what should be srased. The purpose of the changes

| j done is to remove all these Emitations.

One inlerasting question was wheiher a negative C or A widih of a single character can span across multiple characters.

- A sample app was writlen lo enumerate ail the sxisting TT fonts, find the biggest negative A and C widths acd the

) cmallest advance width for each of them, it was cbserved that for many existing fonts, & single negative C or A width was
manylimes bigger than the minkmum advance width, which assentialty means that a single character's negative width can
effectively span across mulliple characters. I othar words, when drawing a character, It s NOT sufficlent to consider the

negative widths of just ene character lo it's laft and one lo i's fight. Also, in future, somebody could design a very

w rartistic® TT font that has hugemegsative widths and very thin advance widihs. Our geal is to 1o modify edil control such

l that A takes care of Ine most generic case so that # will work with any fonts that might comeup in future.

16,2, Solved Problems:
"‘j e We must know wher to ciip: Because a oveshang due 10 a negative widith couk! erasa some other portions, We need

d to know not only what lo draw but also whers io clip them.

B « When drawing some piece of text, we need to Inciude some characters (o Ihe et and same characters (o the nght
becausa thetr overhangs could peep into the region that we are drawing.

« WVithin the same line, different parts of a line may have to be drawn with different color attributes (because of

: selection). Because of this, we cant draw @ line with & singia textout call. Some characters may be drawn with some

: J attribute, but their overnangs might fall I some other area where the attribute is ditferent,

Even a strip of text that has the same atlributes throughout, can not be drawn with 8 singie TextOut cali if it has tabs
in them. Bacause, Edit control supporls user defined Tab settings, we need to take care of the tabs. The space
(advance width) generated by a tab could be as small as a pixel. So, ft Is possibie that text on bath sides of a tab
could overtap with each cther.

When we inser samething, we can't draw only the cheracters to the right of the insertion point, because if there was

a huge negative A width overhang, then it couid legve some thing to be erased to the lef of the insertian point,

« We should have the ability to have margins. Otherwisa, the Negative A of the first character and negative C of the
last characier in every line wikl get clipped out. But, this margin should not get included in the farmat ractangle of the
edit control; otherwise. it will confuse the end user during horizontal scrolls,

A
[ —
L ]

16.3. Implementation Details

AL the ume of WM_SETFONT in an edit control, if it is 2 TrueType font, we will compute the ABC widths for all the
characters and maintain the information i & buffer. This can be dane by 4 single call to GerCharABC Widths() funcuon in
. J GDL Please note that this fanction does Rot fasterize the characters of this font. S, it is pot very costly. Morsover, whea the

first time this function is called, it computes the widths for al! the characters in that foot irrespective of the number of
characters for which we actuaily asked this functan to provide Lthe width information 50, it will be efficient to mnake thus
call just onee and get the width information fos all the characters of a font and store them in a buffer antached 1o the edit

control.

_J Once we have the information about the ABC widths of individual characiers in a for, using this information, we find out
the biggest negate A and C widihs and Ure smallest advance widih. Using these vaiues we can find out the maximum
‘ number of characters that 4 single negauve A or C width can span across. This information is also stored 1n the edit control
S gata siructure. This is the maximum number of characters that we have to consides on either side of 2 text strip inorder o
account for the overhang due 1o negative A and C widths of TrucType fonis. In Lhe edit controf data structurs,
e “wMaxMNegA® and "w MaxNegC™ are added lo store the biggest negative A and C widths for thus foat as positive values.
=whiaxNegAcharPos”™ and *wMaxNegCcharPos” are added (0 store the masimum number of character postians ihat the

. . MX 2120625
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tiggest negative widths can span across. For non-TrusType fonts these values wili be 220, 50, the same code will work
well for non-tructype fonts alse. '

The “charWidthBuffer® fisld in the edit control datastruchers is a handle to a local memory object. In the case of TrueTyps
fonts, this object will be an armay of ABC structures and it will contain the ABC widths of all characters. For non-TrueType
fonts, this buffer will just be an array of words and it will contain the advance widths for all the characiers. In both the
cases, the ASCI value of the character will be the index into the buffer. A new fisld “TrueType" has beea added (o the edit
coatrol structure. This ficld will be used to interpmet the contents of "charWidthBuffer”,

This duffer is aliocatad from the local rocmory. & we don't have enough local mem, then this *charWidthBuffer® will be
null. However, we will compute all the information required to handle the negative widths (“wiviaxNegA®, “wiiaxNegCT,
"wiMaxNegAcharPos® and *wiaxNegCcharPos*) by either using a temparary giobal baffer or by calling

CretChar ABCwidths() for all the characters individually,

IL will be inefficient to maintain such a big bulfer for Siagle line edil controls. Also, the amount of lext drawing is so Linle
that it may not save us much 5o, in the case of single line edit controls, if it is a TreeType font, we always include & fixed
number of characters ¢n either side whenever we draw a 1t strip. The values are defined as MAX_A_WIDTH_OVERLAP
and MAX_C_WIDTH_OVERLAP. Currenily, thes constants are defined to have a value of 5.

16.3.2, Drawing a Block of Text:
MLDrawText(ped, hdc, ichStart, ichEnd) is 2 function that is the back-bane of multiline edit controls. This function draws

il the chanracters between the character indices ichStart and ichEnd This funcuon has bees re-written to ke care of the
negative A and C widths,

This breaks down a block of Lext into lines and «ach line into one or mors strips depending on the selection attributes of the
strip. Then it calls ECTabTheTextOut() to actually draw each one of those strips. This function is alsa re-wrinea to ke a
clipping rectangle in addition to the usual parameters and this also returns some information about bowmuch of this 1ext
pecps out of the clipping rectangle due 10 negative C widths, howmuch of this text must be drawn again inorder to produce
that overhang. This negative C width info obtained while drawing one strip is used in deciding where to start drawing the
next strip. Extra care is taken 1o draw the first strip of 1 line because this could invoive a lefl margin which neads to be
blanked owt without clipping a negatrve A overhany, afso, care is taken 1 draw (he last strip of a line because the end of a
line may nesd to be blanked out without clipping the negative C width at the end of line. Also, the fact that these blank
strips at the begining and end of 2 line never get drawn with the selection attribute causes some special cases when the first
or last text stnip of a line has selection attributes.

In the case of single line edit controls, SLDrawTexi{ped, hdc, ichStart) 15 the cquivaent function. This alsc breaks the lines
into strips based on selection atwributes, determines the clip rectangles for them and calls SLDrawLine() for each of them.

16.3.3. Drawing 2 strip of text:
For mutuline edit controls, ECTabTheTextCrut() is the function called to draw a strip of text. A strip of text is something

witers ail the characters are o be drawn with the sume color attribute, However, we can't use a single TextCrut call bere
because this sirip could have TAB characters and the tab lengths have o be taken care ol by the edit control code. The tab
Iengths can be as small as a pixel and hence it is possible thay the text porons that lie on cither side of a tab can achually
overtap sach other. So, when we draw those two pieces of text seperately. some clipping will take place. :
ECTabTheTexrOu() draws a text surip opaquely first and in the process finds cat those portions of text that pot erised
because of 2 overlap, It remcmbers those portions and then draws those poruons ransparently. If there are multipie such
portions of text within a strip, then alf the fext betweea the first such poruon and the last such partion are coalesced into o
single strip and it is drawn transpareatly. The idea here is io reduce the length of the text drawn transpareatly,

For single linc edit controls. SLDrawLine() is called to draw a surip of ext. This is 2 much simpler function because this
does not have to deal with tabs. However, this has to deal with the case where a password protection character needs to be
used instead af the aciual characters. This funclion considers a fixed number of characters ta the 18t and nght of a strp

when drawing a _smp(.‘fhis avoids all the problems associated with negative A and C widths. . MX 2120626
§6.3.4,  Insertion of text: CONFIDENTIAL

When the text (o thie right of an inseriion point has 2 huge negative A width and peeps inte the icfl of the inserion point. I
we insen same text and draw oniy starung from the insertion paunt. then we will leave some portions (o the lefi of the
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insertion point that needs 10 be erased, This is solved by starting “wiNeg AcharPos™ pumber of characters to the lefi of the
inserion point

16.3.5. _ Margins:
Only the advance widths of characters are considered far the purpose of formaning, word-wrapping and for cursor

posiuoning. We aiso align the starting pasitions of the first characters of all the lines. Because of this, the overhangs due to
neg:livchwidlhsd’thebeginin;ponionsof:ﬁtbclinawi!lgetclipped.swl:ﬂy. in the case of edit contruls with
wardwrap, the overhangs due to negative C widths of the last portions of all the lines will also get clipped. These clippings
will make the edit controis look ugly. So, we mmust bave 3 provisian for apps to specify a left and right margin that can be
usodwshuwthmmpﬁva.\mdcﬂmhmgs.M&:mﬁmmMﬂmhﬂkmdmm;app& So, we
lddadrwoncwme.sngslhilm&MWmeMmW_MGmSMm_GMGNS.

EM_SETMARGINS
wf‘anm:Spedﬂuwhichngimtom.ltmheeneorbdhofﬂwfnﬂowingﬂ:p: .

EM_LEFTMARGIN (0x0001), EM_RIGHTMARGIN{Ox0002).
IParam: I EM_LEFTMARGIN flag of wharam is set, LOWORD(IPzram) specifies the

leftMargin value to be st (in preels).
If EM_RIGHTMARGIN flag of wParam is sct, HIWORD{(IParam) specifies the
right margin value to be set (in pixels).
NQTES:
1. If the lefUright margin value specified is OxfH, then the "whMaxMegA*/ whiaxNegC® value will be used a5 the margin
value,

2. COnce a margin value is set, it remains stored in the *wLefiMargin*/"wRightviargin® field of the adit contral
datastructure until it is clearsd by setting a zeco value.
3. When & margin valus is set, it modifies the format rezangle of the edit control (*reFmi”) secording to the following
formufa:
rFmtleft += (NewleftMarginValue - OldLeftMarginValue):
reFmtright -= (NewRightMarginValue - (ldRightMargin Value),
4. Whea an cdit control is sized, the “reFmt” is recomputed after subtractng left and right margios from the clicat
rectangle,
5. For backward compatibility reasons, when an 2pp sets 2 format rectangle using EM_SETRECT, the value given is
used 2s the rcFmt. (i.c) we don't subtract the left and right margins.

The implementation of margins resulted in some problems. Whea we scrotied horizontally, the left margin portion has 10
be cleared/redrawn in somes cases. In the case of vertical scrofling, the left and right margins are to be included. The code
was modiBied (0 take care of these cases.

16.4. Potential backward compatibility concems:

«  The biock drawing function ia Wind.t code (MLDrewText{ped, 4dc, ichStart, ichEad)} did oot stap the drawiag at
ichEad. It always drew till the end of Line where ickEad liet But, the sew function stops exactly st ichEad Tais made
some bugs surface and they have beea fixed. We doa't know whether this will break zay appe.

« The newly added messages ta set margins will b# used only by newly written apps. So. theoreticalty this can not

break existing apps.
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cn'ﬁé 1DENTIAL
AMicrosaft Confiderntial Page 260 Printed 09/30/92 0610 PM
. ~ M
HIGHLY S ooai3s2t
CONFIDENTIAL

RBC 04322



£
R

W
e
[

17.0EM Praograms Reguriements
17.1. Executive Summary
17.1.1. Why OEMSs are important for Chicagoe

'!fw:dwignagzutpmduct.d::atheenduss:wiﬂmmhuyit.andﬂ'th:endummmmbuyitlhcnmcomvhwiu
wu.uosellit.mdifthcywammseﬂiubcmh:yﬁﬂplﬁnmniusnwhydnwemmdowlhin;spodd? Besides, 9% of the
cod:islbcsamcfoﬂhcrcuilzndOEMmuket.soinbﬂldlpmraaﬂproduct.ﬂxmtheOEMmjustuseit'—.NOT!

The OEM is rapidly becoming the pmmmmmrmwmpmm Within the next year, it is

WmvoﬁdmwmwmammuwmuMnmom As morz and more systems are soid with Windows
imlwd.udumﬂpmdwwsmmmmm;wdhsﬂmmwﬁmﬂzpomt.iai market for Retail

product sales is decreasing rapidly.

Competitive presswe is increasing in the OEM channe! as other operating systems developers malize the strategic
1mpenance of preinstalied machines. Recent developments includs [BM petting other manufacturess to prenstall 0572, and rumers
of a Novel/DR-DOS version of Windows,

In the Chicago time frame, inorduwgenmlﬁzhnlsmlms.“mgoin:whawmhequim successful in the OEM
preinstalled marketplace. We must make Chicags compelling to the OEM to bundle with their sysicms. To do thus, we must do
three things exiremely well: '

. mnm:ommmp(mmmm)(mmm)
. Makeilcusl-eﬁecﬁvewpreinmllChingo(rdu:COGS.ﬁme. labor, PSS calls)
. Convings them to buiid great Chicago Machines (performance, PlugNPlay, srchitecturr)

If the OEM does not have 2 compelling reason tc :astall Chicago (there are quite 2 aumber of truly compeliing reasons -
dollars. pounds, francs, lira, marks, pesetas, kroner, pe3os, ... ), or if the competiticn can provide more compeliing reasons, then we
will logse sales.

The OEM specific features of the Chicago product are few; for the mast part they 2re featurss of specifications of ather
features of the product. Thus specification can st oul the requirerments, and the justifications for thost requitements, but the setual
details must be implemented by other areas of the project.

17.1.2. Basic Chicago Requirements

We must provide tools and techniques la:
Improve Preinstall Utikities for Manufacturing
Improve International suppod for OEMs
Reduee Cost of Goods
Reduce design-lo-manufactore cycle

Improve ead-user expenence, especially when first lumn on computer.

17.1.3.  Some Questions to Think About: ’ MX 2120628
CONFIDENTIAL

What stralsgy should we take 1n Clucago 1© specifically suppon OEM customers?
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What do we need ta do to create and propagate the Chicago machine coticept?
What kinds of ools can we butld to support OEM manufactunng processes, now and in the future?
What are OEM concerns that we nesd to address?
What are the OEMSs goals for preinstafling Chicago?
Why did they install DOS?

Why did they insall Windows?
How will they percesve Chicage integeration of the two products?

L} How do we pet more OEMs to install Chicago?

7]
W

o - ' MX 2120
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17.2. Specifications

17.2.1 Improve Preinstall Utjlities

17.2.1,1. Simplify three phases of use - creating reference systzm, installing on manufacturing line,
and end user experience
Prionity: |
Qvmer; Setup

17.2.12. [mprave flexibility to handie difTerent manufacturing scenarios, from disk duplicators to
network instaflations (eg: modular setup architecture)
Priority: |
Owner: Seup

17.2.1.3. Allow OEM-callable Setup segments (a setup api?) - OEM customization and promolicnal
screens, factory Quality Control tests, control panel segments, apps copy/installation for build-to-
order systems
Prionity; 2
Cwner: Setup

17.2.1.4. Allow OEM selection of drivers to remain on hard disk after post-install

Prority: 1
Crwner: Setup

17.2.1.5. Verify (checksum, etc) validity of copied files during/after preinstallation
Priority: 2
Owner: Serip

17.2.1.6. Allow multiple reboots before end-user w/o affecting post-install
Prority: |
Oraner: Setup

17.2.1.7. Install permanent Swapfile during manufactericg or post-install
Prigrity: |
Owner: Satup

17.2.1.8. Allow OEM to configure group window sizes, locations, contents
Prioniny- 2
Cwner: Setup
17.2.1.9. Support preinstaliation and configuration of multiple application software packages
Prority: 3
Owner: Setup
120630
231,10, - L ini oF .0 ML 2
1 ZP ;OLI:\ : :\II features should be O-Ftlﬂnal controlied by .ini or .inf flags coNFIDENTIAL
Ouner: Setup
17.2.1.11. Option 1o over-ride automatic hardware detection during preinstall if not preinstalling on

reference machine that js different from target machine
Prionn: |
Page 263 Printe! M0/92 06.20 PM
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: w] Cwner: Setup
o 17.2.1.12. Option to pravide specific set of choices for printers, etc. when in post-installer
Prority |

Ownes: Serup or Cootrol Panel?

: i 17.2.1.13. Use .CFG files in post-instali that were copied to target machine, but not preseat during
reference system sstup.
Prionty: |
Owner: Setup & Plug-N-Play
P
19.2.1.14. PreinstallOEM Install/Postinstall options should be modules within the standard setup, not
. separate OEM versions.
i Priority: 2
Crwner Setup

17.2.2. _ Improve International Support for Preinstallation

17.2.2.1. Provide preinstall functionality in all localized versions
Prionty: |
Ovwner: Setup

[

17.2.2.2. Provide integrsted, but option-:l, multilingual options
Priority: 1
Crwmer Setp

17.2.2.3. Reduce disk space required for localizaton modules (use resources}
Prionty: 2
T Owazr: Imernational
o 17.2.2.4. Speed up multilingual conversions for end-user {all files should use resources)

Prionty: 2
Owner: [mernavonal

(U,

17.2.2.5. Multilingual choice skould be Windows/GUI - preinstalled system should not aeed

character mode
Priority: 2
Owner: Scup

17.2.3. Reduce OEM and MS Cast of Goods

17.2.3.1. Minimize printed documentation

Prony 1
Owner: Uszr E4

R 17.2.3.2. Minimize floppy disk count

Prioriny: 1 ] . i
Owner: Al . X 212061}-
17.2.3.3. Minimize manufacturing time (eg: copy 'ﬁles) - CO‘:!EIDENTI
Proriy - 2
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Craner: Setup

17.2.3.4. Minimize manufacturing labor ( eg: auto-configure)
Prnonty: 1
Owner: Setup and PNP

17.2.3.5. Reduce PSS Support calls (both for setup and long term)
Prionty: |
Owner: Setup & All

17.2.3.6. Provide some sort of floppy generstion or backup utility to create system diskettes. May
need to keep directary of special, unmodified Windows files ta generate rather than diskimage.
Prionty: 1
Owner: Setup & Utilities

17.2.4. Reduce OEM design-to-manufacture cvele (time to market

17.2.4.1. Provide Hardware Compatibility Tests
Prionty: 1
Crwmer PSS

17.2.4.2. Provide good, early information on Chicage Machine Design
Priority: 1
Owner; Evangelism group, Plug-N-Play, OEM
17.2.43. Minimize number of dilferent "Reference” versions of Windows OEMs maintain by
improving hardware detection and/or automatic configuration in Past-Installer
Priority: 2
Cwner: Setup & Plog-N-Play

17.2.5, Improve end-user experien iallv when t turn on computer.

17.2.5.1, Simplify post-instaliation
Prionity: |
Orvner: Serup

17.2.5.2. Dialogs and Wizards for registraticn (generally improve registration & licensing)
FPrionty: |
Ovwner: Setup

17.2.5.3. Registration may include an encoded serial number that the user enters from

documentation.
Priongy: 3
Owner: Setup

17.2.5.4, Allow re-registration if system transferred/sold to new user
Pnonny: 2 -
Onner: Setup - - X zlz?gilz'
) IDEN
17.2.5.5. Dialogs and Wizards for non-autoconfigure questions in Setup CONF
Priorny

Owner. Sctup ’ CMS 00013828
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17.2.5.6. No Fragmentation Problems with new system after post-install
Prionury: 1
Owper: Serup

17.2.5.7. Performance tuned for best respanse on first power-up by user
Prionity: 1
Owner: Setup & All

17.2.58. Easy to Use Initial Menu system, intro to Windows (MS or OEM provided)
Prionty: 2
Ormer; Apps group and Sctup

17.2.5.9. Install Windows tutorial and demos as icons in an Introduction to Windows or Start Here
group.
Priofity: 1
Owner: Setup

2120633
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18.Internatignal

This appendix groups the Int! features that can be found tuoughout the Chuzags Specification.

18.1. Overview

This part 15 a lugh-level overview of the problems we ars tying o solve with Chicago, of the arcas that aeed antention and of the
solittions we re propasing.

18.1.1. Localization:

Ouwr number onz problem is quality of the localized software and timeliness. The question we are trying to solve for Chicago
is: "How fo produce & high quality localized operating system (1.2 which compares 10 the same level of
quatity/funcuonality's as its English equivilent) and how to releace this locatized operating sysiem at the same time as the
US version 7°.

Th:pmblemsfacingqua}ityuﬂﬁmdinﬁstodayfoﬂvmdmmdmesﬂyMS—DOSuemdaedwithtbewnbtﬁld
Jocalized softwars and ibe impact it has on the localization process and tesing. For all MS-DOS components and some
Windaws ones, each [ocalization requires first a leagthy and painful process of translating strings in .asm files, and second
1 complete recompilation to produce a localized version of the same element. This Jocalization and build process requires
that we re-test all the OS base functionality to make sure that our build/localization process did not wntroduce 2 bug during
the painvul transiation process. With all the languages we are chartered to do, this process cin prevent us from meeting our
umeliness goal. On the other hand, if we skip loclized versian functionality testing and try to meet our time constraint, we
arc almost certain that our locatized OF will not meet cur quality standards and we are risking 2 release disaster.

The only way we can achisve fast and high quality software localization is to make ail localizable elements "no-compile”,
By no-compile, we mean that any localizable sirings, messages, dialog boxes must be easily socessible. Far exampie, where
possible, we should use our Windows resource model. If not possible, we should have all messapges 1n separate files that
would be loaded at rua-time. Dealing with strings this way helps make the transiation and updating process fast and safe. It
doas nol require any compilation of the product therefore minimizing the impact on testing.

Note: one of the side-benefit of no-compile can also be found in owr multi-lingua) pre-installation process. Today we rely on
inefficient patching vulities for all our MS-DOS files. If all our clements were no<ompile, this process could be enhanced

and be mors fisxible

18.1.2. NLS support:

The way NLS (National Language Suppart) is being done today in Windows and M5-DOS is inconsistent. Both systsms
als0 lack a lot of funcuonality's that application would require from 2n operating systes ta suppoct National Languages
bener. Funally, MS-DOS NLS support UT has been a nightmare ever since it exsted (it was created by IBM).

The quest:on we need (o solve in Chicago is :"How to make Windows and MS-DOS (aka. Chicago) NL.S suppart
consistent for both the DOS and Windows world 7%, The other imponant questios is *What additional NLS funcuonality's
are required by DOS and Windows Application to make Chiczge a versatile intl. product 7%

Onur first task in this area will be to synchtronize Windows and MS-DOS NLS functionality. Everything we can do at
Windows level must be reflected at DOS level. For example, the user must have one consistent way of changing the
kevboard tayout from Windews and these changes must be reflecied transparently at DOS level {uniike the situation today
where any changes made in Windows are completely ignored by DOS, resulung in 2 hybrid environment).

Our second task 1s to make Clucago a great Intl. platform for applications. Today's Windows ladl. support for applicauon is
Limited 10 some win. 1t sstlings accessible through "GetProfileSinng® ryps functions. Appiications have been looking for
bener/zasier suppon such as Intl. API's elc.

QOur Third and final task is 10 look at the usabilin of our currens Intermational inter{ace in W
make 11 mare muine and more Nexable,

m:lu“-; and MS-DOS and
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Today, Windows and MS-DOS are monio-lingual systems, But since the day we introduced common components (Win3 I
and allowed applications 10 replace systemn companents, we introduced the notion of a multi-lingual operaung system.

The issue Chicago must address has two aspects. First 2 problem 1o solve: "how 1o autharize applications to replace system
components without intreducing language incompatibilities (for example, having French Winword run under US Windows
and keep the file-open dialog in French™). The other zspect of this oue is a potential ares of improvement and of
competitiveness (that neither 0572 nor the Mac have today): “bow could we make it possible for Chicago to be 2 true muls-
linpual system where users could just instzall additional languages and switch them on the fly 7.

The first question addresses a design Jaw in Windows 1.1 and its solution can be treated as a pastponed bug fix. The second
question calls for 3 more broad solution and together mthom]oalmmn improvement opens the deor to 2dditional liner

of products and additional revenues for Chicago.

18.1.4. Unicode support

It bas been decided that Uricods will not be part of the US Chiczgo product However, there are still open isvues reganding
its implementation for owr Far East, Middle Eastern and Eastern Europs editon

18.2. Solutions and Feature Sets:

This part contains a set of feature requests for acdressing the problems mentioned above

Important Note: The features presented beiow are affecting the wholz product and most of its components. They can be found
individually in the main body of the Chucago Specification

For each feature, you will find the fallowing information:

. A title of the propased featwre,

. A deveiopment prionty, that should be understood as follows:
- Priority I; Must do
- Priority 2: Shouid be scheduled
- Priority 3 Should be considersd

- Affesied Area: Area of the product where development will be needed.
. Descripfion: A description of the proposed feature.
. Work rems: Identification of the work items associatzd with the featurs

18.2.1. Localization support

The solution to our loczlization problem is clearty to go 10 a 100% no-compile scheme fer all localizable slemaats 1o
Chicago. This means that raosiaiing sinngs and including them into the bunary files should not require aay re-compilation.

18.2.1.1. Fix loullzatmn problems with SETUP.INF and .INI files
Priority: |
Affected Area: Setup
Descripuon:
Currently, SETUP.INF (and all in: or .inf {iles) has become s0 complex that it 15 almast impossible for localizers 1o
distinguish the informnation to be localized from the ones that must be lefi alone. This often pesudts in fawl localizaven
errars Lhat will severely impact the installed software. We propose to redesign the 1ind structure so that all information o bs
localized is clearfs identified or 1solated in a separate include file.
MX 2120
18.2.1.2. Add a LoadStringHandle AP AL
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Prionty 1

Affected Area: User, Applats

Descripuon.:

The LoadSinngHandie AP! achieves the same functionality as the LoadString AP, that is, to read trings from the
resources. The difference between them is that LoadSinngHandie allocates the text buffer on the local heap whereas

LoadSiring requires the 2pplication to allocate the buffer. We have seea in the past many bugs with localized version of our

products. The application deveioper allocated text buffers that were too small for forsign languages, and the internaticnal
tester failed (o discover the bugs hecause they don't understand all the languages. With the new schane this class of bugs
shouid disappear.

18.2.1.3. Store localizable objects as resourcss in all Windows components

Priozity: 1

Affected Areas All Windows components

Description:

All localizable elemeants must be stored as resources for all the Windows files. This t< 10 allow no-compile localization.

Work items:
The files that nezd (o get converted (o using resourcss (instead of Hard Coded strings) includs:

- Setup {Dos pan)
- Display drivers

18.2.1.4. Store localizable objects as resources in all Cougar componeats

Priarity: 1

Affected Area: All Cougar componeats

Desenption; All localizable iements must be stored as resources for all the Cougar filss. This is to allow no-compike
localization. An acceptable alternative for pieces that caomot use resources (like Kernet) is 1o store all localizable elements

ina separate message file, dynamically loaded at nun-time or stere all localizable clements i the .exe hezder (resource-like

format).
Nate that this msg file (format ete) structurs has been partially impleraented for some of the Cougar piezes and there is

existing code to pull sirings from the file. We still need link this code inta the vanous vxds, dos apps, kernel.

Work 1tems:

The files that need to gt converted to using resources (instead of Hard Coded strings) inciude:
- Kernel

- All VxD's

« All Dos Utibties

- Winoldap.mod (7

18.2.2. _ NLS Support

The solutions 1¢ our probiems lay in three major areas. We must first synchronize the NLS support in Wiadows and MS-
DOS and create a consistent approach for the user and the application to access Laternational information from Windows
for the whole system. There are then additional Internatomal features that we wani 1o consider w0 enhance our Application
International support. Finally, we want to review the current Windows and MS-DOS NLS User loteriace.

18.2.2.1. Code Page synchronization for DOS VM and Windows

Prionge: ]
Affected Area: Cougar

Desertplion:
VIM's must be a1 alf tme synchronized with Windows regarding their OEM Codz Page. The Code Page used for the file
Svsiem 15 set once and lor all at setup lime. But if 2 user changes Code Page in 2 VM. his Clipboard Transfers and Fonts

should reflect the current YM's code page and translaie to Windows character set.
We will not add 3 Windews Ul 1o this as it is a DOS VM only function. The new SetNis (see helow) command line should

be the oniv wan 1o change code page ina VM.
6
Hork nems (Mikear ™) Conélgjéﬁggi]_
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13.2.2.2. NLS synchronization for DOS VM and Windows
Prionity. 1
Affected Area. Cougar, Control Panel,

Descripian:

YM's must use the same defaylt NLS information (date format, currency, eic.) as Windows system default When (he default
is selected at Windows level, VM's must be synchronized and use the same country infenmation.

This fezrure must include 3 Windows UL n fact, there should be ooz ngle UT that set NLS defaults in Windows and in a

VM at the same time.

Work items (Mikedr/Shell team 7)

18.2.2.3. Expand international information in Custom Setup and add country/keyboard detection to

"Upgrade" Setup (Express and Custom).
Prority: 1
Affected Area: Setup

Description:
We must add 2 "Sub-]:.anguage field to the custom satup field, This should allow the user to customize his default country

information at setup time, The combination of language/sub-language will allow sezup to dentify countries in & LIque way.
NT uses this exact same method. If'a user decides (o change the default for this field (which is st for a particular language
version, L.e. US/English has US, French has French, ic.), then Sctup needs to write the new country values to WIN.INT
[Tnt}] section and set the default *locale” for the NLS APTY (if impiememed).

1n addition, our Upgrade Setup thould detect which Country/keyboard was installed in the previous version (by checking
config.sys and sutoexec.bat). The new system should have the exact same settings as the old onss, especially if we want 1o
emphasize “Express” setup.

Work items: Maccw/Johope

18.2.2.4. Add NLS APl
Pronity: 2
Affected Area: New Component {.dll), Win32s, 32bit only

Description:
Wmmmwﬁmmw
language/sub language. The_gogl is 10 provide an interface that allows the progremumers to easily write locale-independent

code,

MWMMEMWWM
current scheme where NL S information are system wide for just one language. It will gilow rwo applications dealing with
different languages.1o fen 3t the same time. It aiso adds a real API level Iad. suppont for Application.

Work Ilems and esumaie:
Port dil from NT to Chicage (2 weeks)

18. ZPrzi;in ;\dd Control Panel support to NLS API's and VM NLS MX 212%%3{
Affected Area Conirol Pznc! COHFIDEN

Descrplion’
We need a new User [nterface lo suppon the new NLS API's. the VM NLS :nfonmation and the old Windows .uu selungs.

This iniztface seems more likeiv 10 be i the Control Pansl.
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Work Estrmate (Sheil team)
About 2 weeks.

18.2.2.6, Use NLS API's in appiets
Prionty: 2
Affected Arca: Applets
Descripuon:
All our applets must use 100% of pur NLS APT's 1o obtzin country~dependent information. This includes using all country
defaults from the Contral Panal, using the string comparison routines (o perform sorting, et This is especially important
s these applets are supposad 1o be models for applications.

Work Items:

Support of NLS APT's must be added to the following applets if they are 32 bit. If nat, they should use the old .uni snings:
- Controi Panel

- Pifedit

- Mail/Schedule +

- Terminal/Recorder

- All new applets. .

Time estimate; this should be included in the 32bit conversion if any.

18.2.2.7. Finish Cougar SetNls feature: This is the simplified DOS command line NLS coatrol.
Pnority: 2
Affected Area: Cougar
Diescription:
We need to give the DOS user an easy way to change NLS parameters from the command line. Today's command line does
not inciude any simple interface 10 change settings such as Couniry information, etc. This feature should bnog under one
simple command line all the current Intl. parameters that can be changed for NLS support at DOS (Country, Code Page,

Keyboard).
Note that sartie of the work in this area has already been done and is on sund-by. A specific spec is available.

Work Estimate (Mikedr 73 Note that the wark has been partially dooe.

18.2.2.8. support multiple keyboard layout
Prioricy: 2
Affected Area: Usar, Control Panel, Cougar
Description:
We should provide the means for users in Europe, Canada, the Middle East and other regions of the world to quickly switch
between multipie keybeard layouts. This fearure is planned for Windaws NT/Cairo.
Our assumpuion will be that at all time we will have ons keyboard lsyour default for the whols system. If a user change the
tayout through our new AP[&/UL then this keyboard Ezyout becomes the new default for the symem_ Alsq, we assume the
VM's would follow the same mode] s they will be synchronized.

Work Items:

- Modify the keyboard driver te support multipie dIf

- Add an AP] to Get/Set keyboard, plus add the concept of kevbozrd ID's

- Modify the Coatrol Panel applet 10 specify the sets of keyboard layouts that aead to be pre-ioaded. Also modufy Control
Panel to specify the bot key combination to use to switch layout.

- Add UT 10 show the current state of the layout

- VM’s svnchronization (Mikedr)
Time Esumate: . 0638
» X 212
CONFIDENTIAL
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18.2.3.1. Add Language [D's to Windows resources to allow for multi-lingual resources in

executables

Pranty: 3

Affected Asza:

Descnpuion:

We want 1o be able to include more than one language into executzble rosources. This 15 10 allow us to fix the multiple

language commoa companent problems (see below) and it alse gives us the potential of making Windows multi-lingual.
This would allow a ter to add extra kanguage to their already installedt version and it would ket them nin the system 1n
different languages if it was peeded.

T da this, Windows must be able to include multiple resources g its exncutable, and tag them with language ID's. We must
almpmﬁd:amnchmimmdisplay:puﬁndarhnmpmw

Note that NT has this mode! aiready in place.

Work fems:
T'hisfommualmdydcﬁaedmdinphccforwmzmm(ﬁnmm The key work items bere would be:

1. Implemsnt this resource format for in the Win32S kernel
2, Modify USER 1o use the new apts and work with the new resource formats where applicable.

This would be 2 feature cnly for 32 bit apps.

18.2.3.2. Add Langusage [D's to Cougar resources to allow for multi-lingual resources in executabies
Frionty: 3
Affected Area; Cougar

Descniption:
We want 1o be able 16 include more than one language into executable mesources. This is to allow us to fix the multiple

language common companent problems (see below) and it also gives us the poteatial of making Coogar mult-lingual. Tns
would allew a mlnn&dmhnguagcwmd:ﬂradyinmﬂedvuﬁonndilwwd let thent run the system in dufferent

languages if it was needed.
To do this, Cougar must be able to include multiple resources in its executable, and g them with language [D's. We must

alse provide a mechanusm to display a particlar language when chossn.
Mote that NT has this mode! alrzady in place.

Work ltems: Some of the work has supposedly been implermented.

18.2.3.3. Add multiple language resources to comman components
Prioriry: 2
Affected Ares:

Description:
Based oo the multiple resource model {se above), we must allow applications to add extra language resaurcss 10 the

comumon compogents if they are installed on an existing system that runs a different language. This featurz shoutd altow
applications to add an extra resource in the existling component and to retrieve a specified language resource at run-tms.
The key custing cosmposent is common dialogs and new ones will appear as the shell is further refined. The main prodlem
here is this fzarure 15 for 32 bit apps and comman DLLs is 2 16 bil componeal. However, Lhe decision has not been made as
to how the comman components would be impiemenied (16bit o 32bit).

Waork liems: (Davidds)

18.2.4. Other I-tems ) 29
: WX 212063

18.2.4.1. Provide complete international support in SDK

Prnonty: 2
Pripted 09/30/52 06 20 PM
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19, Documentation

18.1. Overview
Ttus document provides a quick overview of user ad (UE) planmng for Chicage so far,
The Chicage UE team will focus on making Chicago fun to leamn and easy to use, We're planning the following componenis:

- A lour/video that quickly introduces new users to the Chicago features,

. Wirards matmﬂiypufomdm&ormmtuusb for the user; for example, wstalling bardware ot troubleshooung &
problem.

. Concise printed documentation focusing on the tasks that users really need to do, The documestauon will be highly visyal

in order to effectively Iink the interface with the users’ tasks.

. Help that provides context-sensitive infcrmation about the interface and about kow 1o accomplish tasks We're thinking
about including bubble Help, dialog box Help, demos or short tuteriaks Leunched from Help topics, and Halp topics launched from
£ITOr messages,

. Enwmmges:hapmidemmeﬂensiwmuﬁﬂmeinthefomof%p,Win:ds.oradd.iﬁcna.lm:blshoodngaid.
The follawing sections describe the UE plans and recommendations more completely,

19.2, Tour/Video
M'l.rkuingmhMmumaq:ﬁdlyﬁghmlummmﬁkzmhwmmumaulﬁms&eplowdlarmn;
the product. meawu:hidm.mcuurgum;baxﬁnmwhichwatplom:hcproduufummlnadd.iuan.amumideugivs usa
shance to show how the eperating system eaables other products.
Users want 2 product that is easy to digest and compelling in its own way, Weﬂsmdmﬁhﬂiﬁsforﬁnﬁlﬁpgtﬁsmm
request: 2 self-running guided tour in the product and a stand-alone video,

15.2.1. Issuey
We need 10 do additionad research before we can mknlmﬁdremmwdahmmfdluﬁn;mmmofmeisuswdinm&
. How can the tour/video have lasting value? Building marketing objectives into the tourfvideo would help extend its
uscﬁuncss.chouﬂdmak:itpossibletohunchpa:lsd’:murﬁommﬁuﬁdpwhuwitmkssense.
- How can we move the user from the tour/video into the docs (print or online)? Some successful videos make references to
page nuwmnbers or sections of the documentation. Shawing a user in the tourfvideo 1ooking up procedures in the User's Guide or
finding information in online Help are pessibifitias.

. Whatkindofbudge:wuidbemmnahlc?Bclhﬁdeosmdwmscanymd:m:}p:ufmsoumraquimumd
overhead. Videos take time and money. Tours take Llime and disk space,

. Would we be able to efficieatty localize the tourivideo? Thus idea needs research. Videos can be dubbed, and exse of
localization can be a feamyre of the tour.

. We need some way (o familiarize the upgrade user with the pew interface quickly. It's possible that a tourAvideo could be a
learning tool for our current Windows users,

. A tourfvideo is a passive way to remove intioudarion, especially if it includes a person, in a familiar scenario, using
Windows to successfully get work done.

. A tourivideo would be an opporturity to jeverage one effort spanmung marketng, sales, and user ed

19.2.2. Recommendation
Reszarch the feasibility, The following s 2 list of some things 1o leam;
What group at Microsolt has done 2 successfui tourfvideo?
What did it take?
What user feedback have they had?
What does marketing think?
What's our recommendauon for content?
What are the caats?
Caz the tourindes replace the current Windows tuiorial or doss the tutorial ssrve 2 separate purposs and need ta be ravsed
for Chicage? '
19.2.3. Wizards
Wizards assist people in performing tasks, A Wizard walks 3 user ihrough a procedure by displaying the appropriate diaiog boxes
and performing the task after the user specifies 2ll the necessary informacsan. ln Chicago, we'll inciude Wizards for some of the more
complicaled or commeon Lasks. -
We came up wath the following passibilitics for Wizards:

LN N I I Y

. Setup--Help with aetwork installation and general Setup 1s5ues, troubieshooting Setup
Plug and Play hardware (alihough if it's ezl plug and play, why would vou need a Wizard™)
Troudlesheoting
: gLr:_ L | Panel : lining AUTOEXEC BAT and CONFIG.SYS MX 2120648
on\..guratfon tasks (Conteol Panel tasks: streamlining O C an .8YS) COHFIDENTIA
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. Opumizing
. Printers (setting up and sharing)

. Dialing
Wizards are resource-intensive; they require resources from develapment and testing as well 25 user ed and program management.

We think that in some cases, it may be just as easy to redesign the interface 25 to create 2 Wizard to perform a task.

19.2.4.  Recommmendationy
We need to find out more about the process for creating wirards and then brainstorm other tasks that nesd Wizards Before we czn
decide wiuch Wizands (o create, we must find out about the new user inferface in Chicago. Then we'll kave to cut our list of possible

‘Wizards down o a manageable amount.

12.3. Printed Documentation
We will producs a core two-volume set- & Getting Stasted manual (working tutle) and a User's Guide The goal is to produce concise,
modular documnentation that can be easily adapted (o different retail SKUs. The core books serve a5 the printed documentauon for
the full Chicago product (Windows with integraled networking and MS-DOS) snd form the basis, with some modification, for
Windaws without networking and a stand-alone MS-DOS version. In addiuoa, we will create & Quick Reference card that can be
adapted for cach product. It will provide fast socess t task-priented information, such as key comoinations and mouse tagks.
The printed documentation is not comprehensive, but rather, provides information on the essental tasks that users perform, Detailed
technical informaton for support technicians and administrators is ot incluaed 18 the retail documentation package. This material
is successfully presented in a Resqures Kit.

19.3.1. tting Started
The Getung Started book preseats first-time use information, such as how o set up, what the system requircments are, what's new
and dufferent, and focused troubleshooting assistance aimed at geting people up and running (other troublsshooting information will
be presenied online), Page estimate is 100 pages, or less if most of the troubleshoating information can be preseated online.

19.3.2. er’'s Guid .
The User's Guide is task-ociented, very visual picce, that succintly presents the essential information ussrs need to socomplish work.
In the past, Windows documentation has been arganized by spplication (for example, File Manager gnd Print Manager), The
documemtation followed the organization of tasks in the interface. Eliminating the distinctions berween applications in the Chicago
shell design makes writing truly task-oriented documentation easier. The aim is to get information about the most essenual tasks (as
identified through marketing and user reseach) preseated in clear languge thar does oot rely on jargon. Extensive use of scresn ar,
callputs to interface elements, and clear procedural information will link the interface to the wnitten book and atd users in becoming
oriented and productive in this new environment. We'll schedule adaquate time to ensure that the printed docurnentation is extremesly
well-indexed. Page estimate is 200-250 pages. :

533, § eferen ard

Quuick References cards are included 1o many documentation packages but hove nat been usad in Windows or MS-DOS
documentauon sets. Cards might be 2 brt costly, but they provide a fot of information in a poriable format As was noted ina Cairo
user ed furvey, many people use Quick Reference cards until they learn the product Pessible Quick Reference cards include the

following.
. ME-DOS command summary
. Top 10 user tasks, with cool graphical layout

- Introductory Windaws material
We should explore opueas for providing the electronic version of the documentation on CD-ROM. More and more, large sites that

license Windows want text that can be used with 2 Viewer and full-text search.
Documentation will be produced by using Word for Windows and the Microsoft Standard Design. Close coordination with

localization will ensuze that the intemational and domestic product can ship at the same time.

19.3.4. Issues
. Wil COGs support three szparate pieces in retai) package?
. Can highly visual documentation be effectively localized now, riven the new Microsoft Standard Design and a standard set
of tools?
. What material is most efectively presented in print?

How can we ensure that printed documentation works with online informauon?
. For Quick Raference cards. what's the cost, with and withous color and graphucs? Who uses them? How popular are they ?

What nype of material 15 best presented in them?

19.3.5.  Recommendations
- Provide coneise, highly visual User's Guide . MX 2120641
. Put first-time use topics into a shart Getting Stanzd book. CONFIDENTIAL
. Include 2 task-oriented Quick Reference card 1n the retail package.
. Put mone 1echnical. suppon-refated infonnation inie a Resource Kit rather than in retail docwmentation.
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- For large accounts, explore ways t¢ provids books on CD-ROM

19.4. QOnling Help
Previous Help designs were modeled afier the Windows user imerface, with each application having it own Help file. As we move
away from this application-orented model, ihe Help model will change azcordingly. Until we have a clearer idea of how far Chicage
deviates from Windows 3.1 interface, it is difficult 1o give any details about the infrasurucrurs of the Help system. We do know that
the following types of Help are being contidered.
2alloon (or bybble) Help—{Iseful to the beginner user whe is unfamiliar with the interface. It would be usefu] if the user could
remave this Help 2t any time,
Context-sensitive Helo—Iacludes information sbout tasks, dialog boxes, and possibly troubleshooting, as well as teaching skills
deeded to work with the interface. We are also investiganng how effective Help is when launching shart tutarials frony individual
Help topics.
Online bools—Could be an effective way of presenting certsin conceptual information that is not included in print.
Regardless of which types of Help we use, the Help-system design will work together with the anline wiorials, demes, s, and
wizards, as well as with the prinied documentation.

19.4.1. Issues
Online help is a critical part of the Chicago documentation set. Ax the size of our pnnted manuals shrinks, more impornance is
placed on the anline Help. In order to insure thar Help mests this chaflenge, we must incluac cortain things in the overall Chicago
design.
Mostlmpomm.pmmmmammemmmmwaﬁxdmmd&ﬁspmfwnnhmmmmm}idp.demas,
tutorials, aod tours. It is very difficult to plan 2 Help system and then alter it at the ead of & project. Also, the amount of disk space
reserved for Help dictates the type of graphics, if any, that can be used, and the type of aoss-referencing we can includs,
The second consideration is the type of search and indexing capabililes our authoring tool pravides. An effeciive and efficient search
engine and index are critical. Users must have a high level of confidence that they know what information is oafine and that they can
find what they are locking for.
Finally, we should usabifity 125t our current help to determne if our approach in presenting task-oriented and context-sensitive help
is effective. A much higher burden for leamning and using the product is placed on belp now that the page counts for printed

documentation has been reduced.

19.4.2. Recommendations
: Reszarch the effectiveness and benefit of bubble help
. Usability test cwrent Windows and MS-DOS Help to determine how effective it is in presenting information. Focus oa how
users find information in the Help.
- Lock at competitars’ Help systems and models to determine how effective thess are in presenting inform-:ion

19.5, Ermror Messages
Error messages are probably one of the most important compenents of any sofrware product and aften do not get the arention they
desarve. Depending on how specific, detailed, and well-written error messages #re, users cither will be able 1o effectively
troubleshoot their problemns or will end up feeling frusuraied.
An exceilent article entitled "Ervor Messages Don't Get the Respect They Deserve™ was recently published in one of the trade
journals. This article stares that "Exvor messages are the asgelected nep-children of mest products. They aften look like the last thing
the developers considercd, and that's a shame. " For Clucago, we want to address this problem.

19.5.1. Issuecs

. When should the planning, writing. and coding of ermor messages take place?
. What type of zrmor messages are most effective, both for end users and for Product Suppoct Services?
- What type of user assistance can we provide with error messages?

19.5.2, Recommendations -

Error messages should be 25 specific as possible. documentsng cnly one, or at the most, two, error conditions. Subtituting predefined
MS-DOS or petwork error codes should be avoided when possible, since these messages are ofien too general or vague to be of any
szl use to the end user. In the past, Product Support has requested that each error message have 1 unique identifier, such as 3
number, in order ta help technicians hrowse through the Koowledge Base and troubleshoot problems over the phone.
Error messages should inciude some form of user assistance. Depending on the error condition, some messages mught include
effective iroubleshooting 1echniques within the message itsell. More complex crror messages that may require the user to fallow
several steps lo solve 2 pmbl:m should inciude more elaborate fortns of user assistance, such as context-sensitive Help, or possibly
even Wizards

“or error messages 1o be as informative and helpful as passible. we agresd that error checking nesds 10 be designed into the code
carly on in the design and dovclopment phase. Insiead of being an afierthought thar pceyrs when the code 15 being imolemented.
zrror condinons shauld be well thought out whiie Line code 1s beang designed. Duning the design phase, developers and designers
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. showid consider all the pessible ertor conditions that can occur and then waork with @ wrter to develap the most descripuve and
b usefu! ervor message for cach condition. As the code 15 implemented and tested, bugs will undoubledly occur, requiring addiuena!
errer checking, Development and program management should keep usct ed n the loop and solicit their assistance 1n wriung
additional error messages and 1n providing addiuonal user assistance, if nesded.
- 19.5.3. Lssuey .
As the Chucagoe project sezles into a clearsr feature set and user interface, our conlent issues will be resoived. The ressarch we do
over the pext several moaths will also belp ta solidify our plin. We are stil] jeft with a putnber of concerns, as follows:
What's the best way to balance printed documentation and online material?
Do users want printed documentation at all? How much?
How do users work with online Help?
What about 8 user interface makes it casy to icamn?
What is our disk-space budget?
What is the COGS goal?
Will we be sbie 1o adequalely staff a icam to do Wizards? (headcount)
How committed is Chicago leadership to provide case of learning?
Why isn't a UE person included on the Ul team?
Who docs the Resource Kit?
How much tan PSG modify the winhelp engine?
What will the MS-DXOS 7 product look like? Will it be a subset of Chicage?
What's the relativeship between Chicago with and without networking? What will be the implicauons for the interface?
ill it be possible 1o use the same documentavion and share Help fles? )
Caa we influence the terminology choices being made by the OLE team?
What research resources are svailabie 1o us?
What authoring wols will we use for online suthoring?
Showld the Windows 3.1 tutorial be revised for Chicago?
What CBT lools will we use?
How will ous plan impact Jocalization?
; 19.6. What's Next
We will have some Lime while we wait to see 2 Chicago interface. We should use the time we have up front 10 g2t invoivad in
planning and design mertings, 1o tex previous documentation dectsions, and to research how people learn to use an operating
. systert. The following list summarizes what we'll make happen next.
! Include user od in Chicago pianning and design meestings. Work with program management to define the product focus and

:
...l.li..'l.'.l..".

refine the user education strategy.
v - Test documentation decisions we have made in the past. We'd like to know whether users leam by using our printed tour.

We'd also Like to know more sbout if and how people use our context-sensitive Help in dialog boxes wg [carn about performing tashks,
Work with marketing 10 hold focus groups that heip us find out how users learn 1 usz an operating systerm.
. Waork with marketing 1o visit local users. We can leamn about the tasks that people perform when using an operating system

and how they learned 1o do them.
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