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Windows NT Server 3.51 Overview for Reviewers

This guide is designed to describe and explainniportant new features that are included in therbfoft Windows

NT-« Server operating system. This version of the gindiides features from Windows NT Server versichds

well as features new to Windows NT Server versidri 3The new features are distinguished from tladrgady in version
3.5.

About the New Windows NT Products

With this latest release of the Windows NT platfoivicrosoft has placed significant emphasis onrojzing the product
for its typical usage scenarios—as a workstationaand server. This release of Windows NT is corapraf two distinct
products: Windows NT WorkstatioendWindows NT Server

Windows NT Workstation has been optimized to provide the highest levahtefactive application responsiveness.
Specific workstation optimizations include overatiuction of memory usage, higher system priorftegoreground
(that is, interactive) applications, and improvéfiteency of both 16-bit and 32-bit desktop apptioa operation.

Windows NT Server has been optimized to provide the highest leveletfvork responsiveness. Specific optimizations for
the server include better memory usage for cadhirgge amounts of data, higher system priority fetwork users, and
improved efficiency of 32-bit server applicationesgtions.

As stated, these new products correspond to thest common usage by customers, press, and indaursiysts. The
expression “Windows NT” will continue to refer tioet overall system architecture and, occasionallype used as a
generic term when discussing features common to fr@ducts.

Background

Microsoft Windows N and Windows NT Advanced Server shipped in Jul¥3$3. Since then, many customers have
begun to build their businesses around this newatipg system. Customers told us Windows NT anddafivs NT
Advanced Server were powerful, easy to use, andni@ably reliable. They also gave us feedback oasangere it could
be improved. Microsoft is committed to customerstattion and has worked to identify any obstatdeadoption as well
as to eliminate them in this release. These vessibiindows NT Workstation and Windows NT Server eery
significant releases because of the performanceowements we have made and the important new &satwe have
added.

Three major types of customers will benefit immealiafrom the adoption of Windows NT Server: custmewho are
downsizing from legacy systems to client-servesta@mers who are upsizing from file sharing systemdient-server,
and Novell® NetWare® customers who want more frogirtserver than basic file and print services.rélse many
improvements in Windows NT Server that benefit éhesers, but three areas stand out:

m  Size and performance improvements-Version 3.51 is approximately 4 to 6 megabytes Entian version 3.1. It
is also significantly faster. Our goal has beeh@éaomparable to NetWare 3.12 and 4.01 for fileférvices and to
retain or improve our edge over those two NOSalinapplication server performance. We believe teahave
reached that goal in the 3.5 release, and maintdhie with v3.51.

= Improved connectivity—We've made a number of changes to improve conrigctivv3.5:
- We completely rewrote the TCP/IP transport fréwe ground up.

- We added two new featuresa TCP/IP addressing service called “Dynamic Hostfigaration Protocol”
(DHCP) and a TCP/IP name resolution service cdllémhdows. Internet Naming Service”. These services make
TCP/IP much easier to administer and more pradiicalynamic, decentralized organizations.

- We completely rewrote the IPX/SPX stack for geegterformance.
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- We shipped a client for Windows NT that proviédesess to NetWare servers to make interoperabdisjer for
organizations that want Windows NT Server to caexith Novell NetWare.

- We made many improvements to our Remote Accessc84RAS) to provide a comprehensive remote
computing solution.

= Availability of applications—The availability of applications isn’t a productfare, but it is an important
prerequisite to customer adoption of any operatirgjem. Microsoft has shipped its own server appbos—
Microsoft SQL Servél for Windows NT and Microsoft SNA Server for WindswWT—and will ship others within
the next few months. Many other server vendordudicg Oracle, Informix, Ingres, SAP, PeopleSoffig &latinum
Accounting, have shipped versions of their prodémtdVindows NT. Others will ship in the next fewonths: Lotus
Notes, IBM+ CICS and DB/®, and Computer Associates UniCenter. In short, @e¥e that we have achieved the
critical mass of available applications that iseesisil to the success of any operating system.

As you are reviewing these products, we hope ys&edlp in mind that we are shipping two differerddarcts that satisfy
two different sets of customer needs. Windows NTrk&t@tion is the most powerful desktop operatirgtean for your
most demanding business needs. It is tuned forstatikn performance and provides great connectiWindows NT
Server is the network foundation for the new geti@neof business applications. Windows NT Servepguts the
applications customers need to make better busttexssions and to provide better customer serliée also the easiest
network to install and use, so system managemehtraiming costs are lower than ever. And Windows3¢rver is a
foundation that works with what customers hawy®w and in the future.
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What’s New in Windows NT Server 3.51

New Features At A Glance

New Features of version 3.51

New platform support for PowerPC

Description

Windows NT Server offers unprecedented choice rdware platforms,
adding the PowerP€to the currently supported platforms: I1@ex86,
Pentiumi™, Dec™ Alpha AXP™, and MIP® Rx400.

Licensing and License Management Tools

With the Windows NT Server 3.51 release, Microsadends the
licensing model to include a Per Server (concujriégnsing option.
Windows NT Server 3.51 includes tools that asssivark
administrators in managing Client Access Licensedfindows NT
Server and all BackOffice products.

Per File and Per Directory Compression

NTFS compression on a file and directory basis owprhard drive
utilization.

Remote Access Service (RAS) Compression

Added support for RAS software compression betw&erdows for
Workgroups and Windows NT Server results in betissughput than
modem compression, lowers the interrupt rate, amthdshes the risk of
overruns.

Network Client Administration for Windows 95

Allows over-the-network installation of Windows &#6m server-create
startup disk.

New Device Support

Improved performance

Drivers included on CD-ROM support more than 2,860ices.

Features of version 3.5 Description

File server performance is up to 200 percent fastdruses 4-6
megabytes less memory.

New IPX stack

Multiple network and SPX Il support improve perf@mnce.

Gateway Service for NetWare

Allows users to access NetWare servers withoutingndual stacks at
the client.

Migration Tool for NetWare

Migration Tool for NetWare aids network administnat by copying
user accounts and files from NetWare servers taraldWws NT Server
while maintaining security.

New TCP/IP transport stack

Rewritten from the ground up, this stack is fasted smaller than the
previous stack.

Dynamic Host Configuration Program (DHCP)

DHCP assigns IP addresses dynamically from a dgninanaged pool
of addresses. It relieves administrators of thel@uof assigning IP
addresses to individual workstations and maintgitilose addresses.
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Windows Internet Name Service (WINS)

Maps computer names to IP addresses, allowingraasefer to a
machine by a user-friendly name (e.g., mymachiéher than by its
address (e.g., 123.45.67.890).

Increased capacity for dial-in support

Increase in supported sessions from 64 to 256. Adsois the ability to
use the dial-in server as a gateway to NetWard - servers.

PPP and SLIP support in Remote Access Serve
(RAS)

Point-to-Point Protocol (PPP) and Serial Line InetProtocol (SLIP)
are two protocols that enable TCP/IP over asynaustines
(modems). RAS also supports IPX over PPP for Ne8/ifsstallations.

Account lockout

Allows an administrator to set a maximum numbeinobrrect passwordl
attempts. After the number is exceeded, the atdsinocked and
cannot be used to logon.

Windows NT Server administration tools for
16-bit Windows

Provides administrative facilities for administeyiany server on the
network from a client running Window@s3.x or Windows® for
Workgroups.

Non-Directory Server

This is a server dedicated to a particular funcfisually an application
such as Microsoft SQL Server) that does not pasiei in Directory
Service security. This is very useful in NetWardJdt|X environments.

Dump facility with automatic restart

If a server suffers a fatal error, it will writegltontents of memory to
disk. The system can be set to restart automaticall

Remoteboot (RPL)

Necessary for diskless workstations, this allowsd@ivs 3.x and
MS-DOS-based clients to be booted from a server.

Long filenames under the File Allocation Table
(FAT) file system

File and directory names on the FAT file systemrardonger restricted
to the 8.3 naming convention. Instead, file aneédivry naming rules
are similar to those of NTFS — names can be upfocharacters and
case is preserved.

New plotter driver

A plotter driver for many HP plotters.

TCP/IP printing Allows computers on a Windows-based network to s&qeinters
connected to UNIX computers or TCP/IP printers emted directly to
the network.

Doc On-line The complete server documentation is now availabine, accessible

from an icon in the Program Manager.

Network Client Administrator

This tools assists an administrator in installin§:0S, Windows for
Workgroups, OS/®, and RAS clients.
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Evaluating New Features of Windows NT Server 3.51

Installation and Setup

The Setup program in Windows NT Server, versiod 3isfaster and smoother than ever. Be sure tokdine
readme.wri file on disk 1 for any last-minute upgat It includes new features such as the abdityetect and correct the
floating-point division error associated with somel® Pentium™ processors. The following is a @iEspecific changes
in the Setup program:

= A Choose Licensing Mode dialog box is displayedmyiSetup in which you must select a licensing meael then
agree to the terms of the licensing agreement.

m  5.25inch Setup floppy disks cannot be used.
m  The Setup program can run in unattended mode.

m  The floating-point division error exhibited by sommel Pentium processors is detected and can fseated during
Setup.

You can install this version over an existing illateoon of Windows NT Advanced Server or Windows IS€rver or on a
new machine. If you install it over an existingtaikation, it retains all local security accoumspgram groups,
preferences and settings.

M Install both a new system and over an existingegysunning Windows NT Advanced Server versioms3.1
Windows NT Server 3.5. You'll find that in instadliover an existing system, this version of WinddWwserver
retains all local security accounts, program groupseferences, and settings

Selecting a Licensing Mode

Windows NT Server 3.51 Setup presents a Choosasiivg Mode dialog box. It also allows access thihodglp to
online versions of the Microsoft Client Access lrise and Server License agreements. You will beinedjto select a
licensing option and accept the terms of the lieeagreement for Setup to complete. In this dialmg hou must indicate
whether you want Windows NT Server 3.51 to be Ifesldn the Per Server or Per Seat licensing m(feta. more
detailed information about and an exact descriptioeither the Per Server or Per Seat licensingesoske section titled
Licensing and License Management Tools.)
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= Choose Licensing Mode

Windows HT Server supports two chent licensing modes:

Per Server - Each concurrent connection to this
server requires a separate CLIENT ACCESS
LICENSE.

% Per S5eat - Each computer that accesszes
Windows MT Server requires a separate CLIENT
ACCESS LICEMSE.

Please click Help to fully understand the imphcations of the
licenszing mode you choose.

~ Licenzing Mode

 Per Server for: I:IE concurrent connections

It iz a violation of the license agreement to enter a
number that EXCEEDS the actual number of CLIENT
ACCESS LICENSES purchased for this server.

) Per Seat

Use License Manager [located in the Metwork
Admimistration program group] to record the number of
CLIENT ACCESS LICENSES purchased and avoid
riolation of the license agreement.

| Exit Setup I | Help I

Alternatives to Using 5.25 Inch Setup Floppy Disks Update Information for Version 3.51

Formerly, when you installed or upgraded Windows $&Fver on an x86-based computer, you were provididor
were required to supply three blank, formattedhfdgnsity 3.5 inch or 5.25 inch Setup floppy disksWindows NT
Server 3.51, 5.25 inch Setup floppy disks cannaidwsl.

Note: If the 3.5 inch drive on your computer is thieve from which your computer starts, you canttare to use 3.5 inch
Setup floppy disks.

Instead of using 5.25 inch Setup floppy disks, gan perform a Setup without using floppy disks. iOyou have both a
3.5 inch drive and a 5.25 inch drive, you can aftarr computer to start from the 3.5 inch driver Fmre information
about performing Setup without using floppy diskee the next section. For more information abdatiaf your
computer to start from a 3.5 inch drive, consuliryeardware documentation.

Running Setup in Unattended Mode

The unattended setup mode allows you to instalipgrade Windows NT Server without being preserdldd eliminates
the need for Setup floppy disks because the nagefiss are temporarily copied to your computeridg Setup.
Therefore, you may need to free additional spacéeromputer’s hard disk.

Unattended Setup mode saves time when performwgnstallations of Windows NT Server on five or maomputers
or when upgrading Windows NT Server on one or ncoraputers.

To run Setup in unattended mode, the answers ®e#llip questions, including the questions askedtamzepting the
license agreement, must be provided in an ansleethfat you create before running Setup.

For more information about installing Windows NTr&® using the unattended Setup mode, see the URNDITXT
file on the Windows NT Server CD-ROM in the \I388LPHA, \MIPS, or \PPC directories.

Note that floating-point division error detectianriot performed during an unattended Setup. Tamete if your system
exhibits the floating-point division error, run tpentnt utility after Setup completes. For mor@infation about the
pentnt utility, see the following section.
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Detecting and Correcting the Floating-Point Division Error

The Setup program also has been changed to autathatietect the Intel Pentium processor’s floafrognt division
error. If the error is detected on your systemu@@rompts you to indicate whether you want tolisghe floating-point
hardware on the processor. If you choose not te ki floating-point hardware disabled during Seyap have the
option of doing so after Windows NT Server is ifisthusing a command-line utility called pentntr FReore information
about using the pentnt utility type the pentntdfhmand at the command prompt.

New Platform Support

Windows NT 3.51 includes support for the PowerPehigecture. The PowerPC architecture further exgehd platform
independence of Windows NT to this processor &chire supported by IBM, Motorola, and others. &epers who
seek the broadest hardware support for their agajdies will continue to see the greatest leverag fsupporting
Windows NT.

Licensing and License Management Tools

With the Windows NT Server 3.51 release, Microgodends the licensing options available to custerbgradding a
concurrent use option, also called Per Servers iBhihe same concurrent use option that is avaitabSQL Server
customers today. With this release, customers tievélexibility to choose the option that best tsgbeir needs and can
have servers licensed in both modes on the sam@et

The Per Seat option requires a Client Access Leémseach computer that will access Windows NTv&er Once a
computer is licensed it may access any Windows Bil7e3 on the network, at no additional charge. destomers whose
clients tend to access more than one server, suathame server and another department servdPethBeat option will
be most efficient.

With the Per Server option, a customer license=ges for a specific number of client computeratoess that server at
the same time. One Client Access License is puethfts each concurrent connection. Customers wird o use
Windows NT Server for communications, such as remagtess services, Internet or other more spemializes, may
find the Per Server option more efficient. In adiai, small organizations or departments which drdye one Windows
NT Server will find this option to be simple to ahister. There is a one-time option to change émyn Per Server to
Per Seat configuration.

License Manager

Windows NT Server 3.51 includes two new administeatools that help reduce the costs associatddmétnaging
licenses and tracking compliance:

m  The Licensing Option in Control Panel.
m  The License Manager application in the Network Agistration program group.

After the initial setup process, an administratam ase the Licensing option in Control Panel todase or decrease the
number of concurrent connections for that servdre administrator can also change the licensindenum that local
computer from Per Server to Per Seat (a one-tirheaption.)

|Z[ To increase or decrease the number of concurremmections,double-click on the License Icon in Colrffanel and
type the new number of connections.

With Per Server licensing, once the specified limfitconcurrent connections is reached, Windows Hiv& will not
allow more computer connections to the server.administrator is considered one of the numberedwoant
connections until the limit is reached. At thatei, though, the administrator is allowed to contechanage the lockout
situation. When the limit is reached, the clieilt mceive an error message and the administratidiralso be alerted in
the Application log in Event Viewer.

Administrators can use the License Manager apphicad obtain a centralized view of Per Seat andS@ever Licenses
across the organization, manage the purchasingletirny of licenses on networks servers over wiiiely have
administrative rights, and view usage statistiasyser. License tracking can be local, by domairgcross an entire
organization or enterprise.
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Administrators can monitor license usage and campé through one of two views:
Products View

Products View allows the administrator to view Beat licensing information for all BackOffice pradsiin the domain
or enterprise including which users are using apcband how many Client Access Licenses have akerated. When
the number of licenses allocated to client compus@proaches the number of Client Access Licehsgdiive been
purchased, a warning icon appears to alert therastnztor that more client access licenses may tebd purchased.
Likewise, for Per Server mode, administrators damthe highest number of current connectionsHat server that has
been reached to date. In addition, the Server Beolists all the domains and servers in the erigerjand allows an
administrator to view and edit server and servedpct licensing information. Representative icprecede the names to
aid in easy identification of the level of reacladl the licensing mode of the products.

Clients View

Administrators can also view licenses on the useell Clients (Per Seat) view provides informationa list of clients (or
users) that have used the products in that dontanterprise.

= License Manager - NTWKSTA ﬂ |
License ¥Yiew Options Help
|

Purchase HistDryI Products View Clients (Per Seaf) |SeNerElrclwser|

User Name Licensed lsage | Unlicensed Usage | Products i

&LONDON\jDseb 0 1 Windaows NT Senrver

8 LONDOMNjosphr 0 2 Windaws NT Server

€ PARIS|oycene 2 1 Windows MNT Server

£ NEW YORKYyjrobers 2 0 Windows NT Senver

£ LONDONyohnr 1 0 windows NT Server

£ REDMONDYuliek 3 i} Windows NT Senser

£ PARISYulieso 1 i Windows NT Server

£ CHICAGOwert 2 0 Wyindows NT Server

8 CHICAGO karenkr 0 1 Windows MNT Server ||

€ LONDOMyimme 1 i} Windows NT Server =
For Help, press F1 [ |

In this picture, you see which users have acceédsadows NT Server legally and which have done sgdlly. For
example, jroberts of the New York domain has aas¥8indows NT Server twice. The person icon tipgears next to
his name indicates to the administrator that jrtshisrproperly licensed to access Windows NT Serydso included in
this view are several individuals who have acce¥gedlows NT Server without the proper license. &gample, joseb
of the London domain has accessed Windows NT Serne without a license. The warning sign thateapp next to his
name indicates to the administrator that joseh igdlation of the licensing agreement. The adstiator can rectify this
violation simply by purchasing another client ascksense for joseb and increasing the licensetsudse Windows NT
Server accordingly.

While in this screen, you can also add new Cliertess Licenses. To add a Client Access Licensegdimenistrator
merely needs to click on the second of the founscaitied New License. A dialogue box will appealied Add a New
Client Access License. Simply scroll through theducts list until you find the product you wantaecess the user for,
highlight it, and then increase the number of Igmnfor that particular product. However, simpdyfprming this task
does not mean that the user is licensed to us@#natular product. A Client Access License taattproduct must still
be purchased from Microsoft. What this task allélesuser to do is access the product without figrthe administrator
to be in violation of Windows NT Server’s Licensaiager.

See online Help for detailed instructions on howaathe remainder of these activities.
Replication

Licensing information can be tracked by local serdemain or enterprise. Administrators can desiigma server to
which all licensing information will be replicatecalled the Master Server. They can also set heguently replication
will occur from a minimum of every 6 hours to evé¥ hours.
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m  Purchase History — This tool provides an histor@adrview of licenses purchased and deleted ta détel can add
new licenses from this screen.

= Products View — Products View contains licensirfgrimation on BackOffice products in the domaintoe entire
enterprise. This screen shows, for Per Seat Muulg,many licenses have been purchased for thoskigioand
how many licenses have been allocated to userspatars for all products. For Per Server modéhains the total
number of licenses that have been purchased forgaduct on all servers in the domain or enteepnigh the
product on them. It also shows the maximum numobeoncurrent connections to date reached on thase
computers. Additional views let you see individpadduct properties including which users are usipgoduct and
the date last used, as well as individual sernfergptoduct is installed on and the highest numbeuent
connections for that server that has been reachddte.

m  Clients (Per Seat) — This tool provides informationa list of clients that have accessed the ptddubat domain or
enterprise. It also shows the list of producty e licensed to use, as well as those they hes@ without a license.

In addition, the Server Browser lists all the domszand servers in the enterprise and allows anrastnaitor to view and
edit server and server product licensing infornmati®epresentative icons precede the names to aiasy identification
of the level reached and the licensing mode optloelucts.

M During installation, the administrator is askeddboose the licensing mode. If you choose the ReeBmode, you
will be asked to enter a number that should be #&bloncurrently connect to that server.

|Z[ To increase or decrease the number of concurremhections for a server, double-click on the Licegscon in
Control Panel and type the new number of users.céoualso change from Per Server to a Per Seatigartion
using this tool.

File Compression

Another new feature in Windows NT Server 3.51lis diompression capability. This feature brings rsimeam file
compression technology to NTFS, the Windows NTuedfiie system. Common, text-oriented applicatibesfshow
approximately 50 percent reduction in size, whileitables are approximately 40 percent smaller thair original
size.

Files can be compressed and uncompressed on NT#®pa in three different ways using File Manager
1. You can select the file(s) and then select Cesgpor Uncompress from the File menu.

2. You can select or deselect the Compressed ditech the Attributes box of the Properties diabmx. Com-
pression is an attribute that can be set juste&#ad Only, Archive, Hidden, and System attribatasbe set.

3. You can also select the Properties option tev ¥iee compressed size and compression ratio deated file.

You can compress or uncompress one file, sevéesl filirectories, and sub-directories. Howeveeduries and sub-
directories are not actually compressed. When Yext & compress a directory or sub-directory, soeliindicating that
you want any files added to the directory or suleatdry after you have compressed it to be compdeaatomatically.
With its high-performance, incremental, read-ahgesign, compression shows negligible impact oniegigbns which
read from the file system. Performance is roughigé that of Doublespace for these tasks. Filesatdave to be
individually decompressed and then opened forraglitas with other file servers’ technology. NTFSkamathis fact
transparent to the user and application. Usergxploit the flexibility of the system by compresgitieir application
directories as well as those files they accessftegsiently instead of archiving them.

Update to Network Client Administrator for Windows 95

Building and connecting clients to a new networknede easy with the Network Client Administrataattts built into
Windows NT Server. The Network Client Administnai® automatically installed in the Program Man&gbletwork
Administration group during the Windows NT Servestallation. This utility enables an administraiminstall the
programs and tools contained on the Windows NT &e0D-ROM quickly. With Windows NT Server 3.5,
administrators could create a set up disk fromrstheer, install that disk in a client machine, aodtstrap on to the server
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to download Windows for Workgroups 3.11. WindowE Slerver 3.51 extends this functionality to incllendows 95
when it becomes available.

Prior to using the Network Client Administrator,wfirst need to copy the directory \CLIENTS to Waves NT Server.
Next, place the Windows 95 CD in the CD ROM drive &xecute a batch script that will automaticatipy files from
the Windows 95 CD ROM (in the \WIN95 directory)ytour Windows NT Server installation (in the \CLIENT
directory).

To add Windows 95 installation files to your WindoWT Server 3.51 \CLIENTS directory, follow theseps:
m  Execute INSTALL.CMD located on your Windows NT Sen8.51 \CIENTS\SUPPORT directory.

= With the INSTALL.CMD batch script, be sure to us¢IN95 (from your Windows 95 CD ROM) as the source
directory and \CLIENTS (from your Windows NT Sen&b1 installation) as the target directory.

m  The syntax is as follows:nstal | sourcedrive:\Wn95 targetdrive:\Clients

Once you have successfully executed the INSTALL.Ch&ich script, you can use the Network Client Adstiator to
create a Network Client diskette for Windows 9%lléw the same steps required to create a Netwbentiskette for
Windows for Workgroups 3.11. For information onstprocedure, se@reating a Network Installation Startup Disk
thelnstallation Guidein the Microsoft Windows NT Server documentation.
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Windows NT Server 3.5 Features

Performance Improvements

One of the primary efforts of the Windows NT Serderelopment team has been to reduce memory usdgeprove
system performance. As a result, this version afdivs NT Server uses less memory and is dramatieaier.

Microsoft’s internal testing has shown the follogin

m  The size of the working set needed by Windows Nilv&ehas been reduced by 4 to 6 megabytes. Thiagibat
the operating system is functioning more efficiginl the same amount of system memory.

= On server systems with comparable configuratidns,version of Windows NT Server completes manytesnarios
20 to 30 percent faster than version 3.1.

These improvements are most evident when using ®WadNT Server’s preferred client, Windows for Wgups.
Windows for Workgroups 3.11 supports the 32-bit@ected mode networking components used to commigniggh the
Windows NT Server. These networking componentsigel32-bit network protocols such as NetBEUI antPaiSPX
compatible transport, as well as a 32-bit proteatede network redirector. If an NDIS 3 network cdriver is available
for your network adapter card, the use of the 32vbiwork card driver provides a 32-bit code patimf the network card
to the network redirector resulting in improvedfpamance over MS-DOS-based solutions, while consgranly 4-KB
of conventional memory.

Windows for Workgroups 3.11 also supports the dsedient-side cache. A new feature in Windows\Workgroups
3.11 called “32-bit File Access” provides a 324mibtected-mode replacement for the MS-DOS-basedtBnige disk
cache program. The caching routines provided aop&2-bit File Access differ from that offered BynartDrive in the
following ways:

m  32-bit File Access caching routines are implememnted2-bit protected-mode code, thus reducing ¢leel to
transition to real mode to cache disk information.

m  32-bit File Access read-ahead routines work onrdifgebasis rather than on a per-sector basisiltiag in a higher
probability that information read into the disk baawill be used.

m  32-bit File Access caching routines share cacheangmith the protected-mode network redirector (MRE.386),
thus reducing the memory overhead for maintainingtipie cache buffers.

Use of this cache for many real-world activitiesajty increases speed, as seen in the Netbendbetest.

As you can see, Windows NT Server 3.51 is
much faster than Windows NT Advanced Server
3.1. You can also see that using a client-side
cache can result in substantially better
performance. The 4-MB cache represents the
recommended size for Windows for
Workgroups machines that have 12-MB or more

3000000

2000000

e e of physical memory. The combination of
A ey performance improvements and reductions in
2 Tl hardware pricing makes Windows NT Server
even more cost-effective to deploy as a network
. PRMRERE SR e, e $—y| Operating system.

# Clients

- * - -Windows NT AS 3.1 w/ WFW 3.11 client - -4 - -Windows NT Server beta w/ WFW 3.11 client

—#—Windows NT Server beta w/ WFW 3.11 w/ 4 MB Client-s  ide cache
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M it you do any testing, please use Windows for Workgs 3.11 as the client and make sure that 3Fitst
Access is enabled. To turn on 32-bit File Accesahtk-click the 386 enhanced icon in the Contrah@&laand
choose the Virtual Memory button. The disk sta@sien of this dialog box should show that it ismgshoth 32-
bit Disk Access and 32-bit File Access. If not,rdmit using the Change>> button.

|Z[ We recommend that you test both LAN protocols (B or NetBEUI) and WAN protocols (like TCP/IPh&k
comparing Windows NT Server performance againsiMdet, we'd recommend comparing ourperformance
using IPX against NetWare's performance with th@sgrotocol, and the same apples-to-apples comparis
with TCP/IP.

Effect of Multiple Processors on Performance

There has been some confusion in the marketplgeedimg the ability of Windows NT Server and MiafisSQL Server
for Windows NT to scale well on multiple process@eme vendors who have not released any multiggsieg support
have made claims that Windows NT Server does radé seell. Furthermore, they claim that their fodhdng products
will scale much better—a claim that is unproven difficult to disprove.

Windows NT Server provides thread scheduling thatva dynamic load balancing across multiple CPQsistomers
can purchase the retail version of Windows NT Setivat supports up to four processors. If a custorants a system
that supports more than four processors, that mestghould contact a Hardware Maufacturer to pusetiae Windows
NT Server version that is optimized for his or particular hardware platform needs and can scateot@ than four
processordNo operating system, however, provides applicgberiormance that increases linearly by a factothsf
number of CPUs installedhere are several reasons for this, includingward designs, the application itself,
performance limits caused by physical input anghotitand the overhead associated with the operayistgm’s
management of multiple CPUs.

What Makes a System Scaleable

Scalability depends on the overall architecturthefentire application server. The three criteahponents of a
scaleable system are:

m  Operating system

= Application software

= Hardware

No one element by itself is sufficient to guarargealability. High performance server hardwareeisighed to scale to
multiple processors, providing specific functiobato ease disk and memory bottlenecks. Applicetiand operating
systems in turn must be able to take advantageuttiple CPUs. All three components are equally intgot.
Operating System

A well-designed server operating system can explaiperly designed and configured multiprocessergeys. The
architecture of the operating system should progjigications portability across processor typadfiprocessor
architectures, and advanced I/O devices.

Windows NT Server’s Symmetric Multiprocessing Architecture

Microsoft invested considerable time and effort\imdows NT Server’'s SMP technology. Windows NT ®eiw ability
to run on machines with up to 32 processors isabriiee operating system’s most important featutegs fundamental to
the design of the kernel. The technology necedsaaghieve genuine, load balancing symmetric iprdtiessing is
intrinsic to all components of Windows NT Servédtris not something that could have been “addedlat@t. This is
important to note when evaluating multiprocessipgrating systems. When SMP is not integratedthrgdasic design
of an operating system, its implementation is iehdy limited. In addition, Microsoft collaboratedth many vendors
that supply multi-processor hardware to providédptimization of Windows NT Server and its assteibapplications.

Operating System Architecture

The critical distinction of Windows NT Server’s hitecture is that access to key system resourabsemically and
equally parceled out. A small number of workeks$agsr threads service the queue of incoming uspregs with
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dynamic load balancing across CPUs and high pednca access to protected virtual memory space etmrk 1/0.
The result is that well designed applications emrgellent scalability on Windows NT Server. Misoft SQL Server's
unigue Symmetric Server Architecture was enginetoadke optimum advantage of the native multipssogy
capabilities for Windows NT Server. The graph bettemonstrates the scalability of Microsoft SQLv&e4.21a in a 50
user test on an NCR® 3550 Pentium server. Nolieestalability of SQL Server in a high-volume OL&®ironment
with up to 8 Pentium processors.

Actual v. Perfect Scalability
Internal SOL Server Multiprocessina Benchmark
800% =
-
700% T -~~~ ~"~"~"~"~"~"~"~"—"——"——- St
600% T~~~ L
. 2 Actual
500% - ——~—~—~—~—~—~——————- s -
A00% To T m T T A T T T | e Perfect
300% T -~~~ A Scalability
20000+~~~ " —"——"—"—"—"—"—"~"~"~"~"~"~———-
1000% - ——"—"—"~""""""~"~"~"~"~"—"—"———+
0% }
0o 1 2 4 6 8
Processors

The Network Client Administrator

The Network Client Administrator enables you tatdtishe programs and tools contained on the Wirglb\ Server CD
quickly. The Network Client Administrator is autotically installed in Program Manager's Network Adistration group
during the Windows NT Server installation.

The Windows NT Server compact disc (CD) contaimsfttiowing types of client installation files:

®  Microsoft Windows for Workgroups 3.11.

®  Microsoft Network Client for MS-DOS 3.0.

®  Microsoft LAN Manager for MS-DOS 2.2c.

®  Microsoft LAN Manager for MS OS/2 2.2c.

B Client-based network administration tools.

®  Microsoft RAS for MS-DOS 1.1a.

®  Microsoft TCP/IP-32 for Windows for Workgroups 3.11

B Microsoft Windows 95.

With the Network Client Administrator, you have tflolowing options:
®  The installation files on the Windows NT Server €&h be put on a shared directory.

®  The Network Client Administrator can create thédaing directory structure on a network server, gmeh copy the
installation files located on the Windows NT Ser@ to the network server.
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Application and File Server Optimization

Windows NT allows you to adjust the relationshipviEen memory allocated to network connections aadhany
allocated to applications running on your computer.

The following optimization options are availablestet the desired system performance for eithesfilging or distributed
applications execution.

= Maximize Throughput for File Sharing. This optidioeates maximum memory for file sharing applicaioThe
setting is best for computers running Windows NTv8es on a large network.

= Maximize Throughput for Network Applications. Thigsused to optimize server memory for distributpglizations
that handle their own memory caching, such as MuftdcSQL Server.

These options can be found in the Control Panehdttie Network icon, in the Installed Network Sadte list, choose
Server and select Configure. You will see a dialsplaying a list of optimization options, includithe two listed above.

Services for NetWare in Windows NT Server

Microsoft's networking strategy is to allow anys#teop computer to access any server. Users getdieit of choice in
a mixed server environment and can take advantag@aew generation of network applications thatoarWWindows NT
Server.

The NetWare Connectivity service outlined belowavailable from Microsoft for Windows NT Workstatian Windows
NT Server. There are also a variety of productdave from third parties that provide NetWare ceativity and
interoperability for Windows NT Server.

IPX Compatible Transport Stack

The IPX-Compatible Transport Stack makes it easgtegrate Windows NT Server into a NetWare netwalsing the
IPX-Compatible Transport Stack customers can deatamyaccess powerful Windows NT Server-based bssine
applications, without changing their NetWare clisottware.
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NetWare 2.x/3.x/4.X Windows NT Server 3.51
Application Server

Deploy powerful, new
NetWare Client applications in a NetWare
(NetX or VLM) network
i s

Client Service for NetWare

The Client Service for NetWare provides NetWarerdlicapabilities for the Windows NT Workstationaliows the
Windows NT Workstation to connect to file and pretvices provided by the NetWare servers. Winddivs
Workstations can store and print information on\WWate servers, and they can have access to mahg afidst
commonly used NetWare-aware applications, suchedg/Bre SAA and Lotus Notes. Users who have supsrvights
will also be able to run the administrative utdgi such as Syscon and PConsole, commonly useanagimg NetWare
servers.

The Client Service for NetWare smoothly integrates both the Windows NT Server and NetWare envitents. It can
be configured so that a single logon can providessto the Windows NT Workstation, NetWare fild @nint servers,
and Windows NT-based application servers.

NetWare 2.X/3.x/4.x | -//-
= \

—

Empower end users by
connecting powerful Windowg
NT Workstations into NetWarg

networks

Windows NT Workstation
3.51
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Gateway Service for NetWare

The Gateway Service for NetWare is a Windows NTv&eutility that allows Windows NT Server to actaagateway to
a NetWare network. With the Gateway Service fotWWare, customers can deploy Windows NT Server as a
communications server and enable their remote tiedrave access to the NetWare LAN. The Gatewayi&efor
NetWare also allows NetWare customers to deployptb&col of their choice on the desktop, whild séitaining access
to the NetWare LAN. Customers can hence choogeatdually deploy TCP/IP as their strategic protogioile
eliminating the cost associated with a rip-andaeplapproach.

Windows NT Server 3.51
Application Server NetWare 2.x/3.x/4.X
Communications Server

Remote client

NCPs

Enables seamless
remote access to
NetWare network

NetWare Client
(NetX or VLM)

File and Print Services for NetWare

File and Print Services for NetWare is a Windows $&rver utility that makes Windows NT Server loikela NetWare
3.12 compatible file and print server. With FiledaPrint Services for NetWare, customers can delpésjc NetWare file
and print services plus powerful, advanced busiapptications on the same Windows NT Server-bassthine, without
changing their client software. NetWare custonearstherefore integrate Windows NT Servers withoctirring the
expensive operation of reconfiguring the desktog the network.

Windows NT Server 3.51 NetWare 2.x/3.x/4.x
File & Print
*Application Services

¢ File & Print only

=
= @\
“ 4y T Ne

NetWare clients can accegs
NetWare Client . Netware file and print as
(NetX or VLM) = well as application servicep

SEeEeE on the same multi-purpos
Windows NT Server
machine
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Migration Tool for NetWare

The Migration Tool for NetWare is a Windows NT Serwutility that automatically migrates NetWare uaed group
accounts, login scripts, files and directories, saedurity and permissions to Windows NT Server.aBtpmatically
migrating these components, administrators can tfeveéme, effort and cost of recreating them méwpurehile upgrading

to Windows NT Server.

Windows NT Server 3.51
NetWare 2.x/3.x/4.x * File and Print
« Application Services

Migrate

o |

Easily migrate user and

NetWare Client -
(NetX or VLM) group accounts, files and
directories and associate
AESRTE permissions T
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Deploying Windows NT Server Directory Services for NetWare Clients

By using Windows NT Server Directory Services, esdrs can have a single network logon to the vaniesources
within the enterprise. The Windows NT Server Dioeg Service allows replication of the directorythat end users can
always login to the network, even when a server nmybe running. Windows NT Server Directory Seegi also enables
centralized management of the enterprise from onsale.

Set up two Windows NT Server-based machines rurifilegand Print Services for NetWare in Domain Kote:
there is no need to manually synchronize the pasisaaf the File and Print Services on the two défe Windows
NT Server-based machines. The Windows NT direateplication will automatically enable password
synchronization.

Set up two Windows NT Server-based machines ruriilegand Print Services for NetWare in two differdomains,
Domain A and Domain B. Establish a uni-directiomast relationship from Domain B to Domain A. &slish an end-
user account in Domain B but not in Domain A. AtWare client can now login to the

Windows NT Server-based machine in Domain A. Aesiablish that the NetWare client can login toriam B

Single network logon

Domain A Domain B

Trust Relationship

Windows NT Server
+
FPNW

Windows NT Server
+
FPNW

Bikim user account
in Domain B

NetWare client -
(NetX or VLM)
LOGIN as Bikim —_

Testing Network Interoperability

Installing and testing the Client Service for Net@/& covered in the Windows NT Workstation reviesvguide.
Configuring the Gateway Services for NetWare isered in the Installation Guide for Windows NT Serwe
recommend that you test the file gateway capadslitis well as the print gateway.

In order to test interoperability of Windows NT 8er with Novell NetWare, we recommend that youdagh of the
scenarios diagrammed above.

In particular we recommend that you:

Set up Windows NT Server as an application serir Microsoft SQL Server, using the NWLink protocol
Install the Client Services for NetWare on a WinddWI Workstation and test its functionality as @\Nare client.

Install the IPX/SPX transport protocol on both akatation and the server and test its functionatitst routed
environment.

Set up the Gateway Services for NetWare on WindéWwsServer and test its effectiveness.
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M install Microsoft SQL Server with the NWLink pratbon a Windows NT Server in a NetWare
environment. Ensure that the NetWare clients caese SQL Server.

M Install File and Print Services for NetWare and ess the SQL Server database on Windows
NT Server using a Windows for Workgroup desktophmaaunning NetWare client software
(NetX or VLM).

M Install Client Service for Netware on a Windows\Markstation and test its functionality as a
NetWare client. Test some of the NetWare managautities such as Syscon, PConsole, etc.
Also test performance features such as Large letdPacket (LIP) and Packet Burst
(PBURST).

M use IPX/SPX as the native transport protocol fondldws NT Server. Check its functionality
with routers that are set up to route IPX/SPX icaff

M set up Gateway Service for NetWare and share NetVéapurces to workstations running
either TCP/IP or NetBEUI.

M Test the functionality of the Migration Tool fortMéare by converting a NetWare 3.11 server
to Windows NT Server.

Services for Macintosh

Microsoft Windows NT Server Services for Macintosts& thoroughly integrated component of Microdvfhdows NT
Server, making it possible for PC and Apple® Maasft clients to share files and printers.

When you install Windows NT Server, you can chdosget up Services for Macintosh and other compisnsnch as
Microsoft Windows NT Server Remote Access Serwicgjou can set up these components later. Oncec8erfor
Macintosh is set up, a computer running Windows3¥fver can also function as an AppleTalk® routeutihg
capability is supported for AppleTalk Phase 2.

With Services for Macintosh, Macintoshes need ¢imyMacintosh operating system software to functiswilients; no
additional software is required. You can, howeset,up the optional user authentication moduleckvig software that
provides a secure logon to the Windows NT Server.

Services for Macintosh Features in This Version

Version 1.0 of LAN Manager Services for Macintosada it possible for a LAN Manager server to shies ind
printers with Macintosh clients. This meant thathbBC and Macintosh clients could share resournghe®same
network. This version of Services for Macintosh sltteat and more. Version 3.5 uses the capabitfi®gindows NT
Server, which include built-in networking servides multiple-domain networks of MS-DOS® — based ndbws —
based, and OS/2 clients. Version 3.5 includes tfezgares:

= Increased performance because of better resouece us
m  Secured logon, which provides added protection fnetvork "sniffers.” (Sniffers can detect cleartpasswords.)

m Easy-to-use graphical administration tools thatfaltg integrated into the Windows NT Server FileaNager, Print
Manager, and Server Manager.

= Printing to non-PostScript® printers.
= Increased number of clients that can be simultasiga@onnected to the server.

= Compatibility with all the computers that can rurindbws NT Server, including 80386, 80486, MIPS®ntRen™,
Alpha AXP™ and multiprocessor systems.

= Support of AppleTalk Phase 2, which is availableréuters and networking protocols. (AppleTalk Rhass not
supported in this version of Services for Macintpsh
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Moreover, a conversion utility is included to makeasier to upgrade from version 1.0 to versidnd.Services for
Macintosh (version 3.1 requires no modificatiomsformation about installing services for Macintasiha Windows NT
Server can be found in Chapter 7 of the WindowsSéiver Installation Guide. For more informatioatServices for
Macintosh se&ervices for Macintosim the on-line documentation for Windows NT Serwarsion 3.51.

M when you install Services for Macintosh, an NTF&itn is necessary to store Macintosh files. If
there is not an NTFS partition, Services for Mag#fit may still be installed, but only print serviead
be available.

TCP/IP Improvements

New TCP/IP Stack

Microsoft has been committed to TCP/IP for a nundfgrears. In 1991, we shipped our first TCP/IRst@r Microsoft
LAN Manager 2.1. In 1992, we shipped some enhanotmte this stack in LAN Manager 2.2 that improve&dP/IP’s
functionality in routed environments. In 1993, wépped TCP/IP for Windows for Workgroups 3.1 and\idindows NT
and Windows NT Advanced Server. Microsoft also phippbasic connectivity utilities including: ftptgf telnet, r*
commands, arp, route, and finger.

Microsoft was one of the leaders in establishiqwlhlic sockets interface for Windows. Windows Saske an open
specification that defines a Windows programmirtgriiace to network protocols. It is also part af Microsoft
Windows Open Services Architecture (WOSA). It eealdny compliant TCP/IP stack to host any Windowack8ts
compatible application. It offers a familiar inteck to UNIX network programmers plus Windows-basednsions, and
it has quickly become a standard method for depriting Windows applications to do remote phae calls,
particularly to TCP/IP, but also over IPX and NetBE

Also in 1993, Microsoft established its own InterR&P server, running on an unmodified Windows NeFv@r 3.5.
Currently, an average of 25,000 users connectiscs#rver every week, downloading a total of 75,0@8 per week.

Dynamic Host Configuration Protocol (DHCP)

Assigning and maintaining IP address informatioa isemendous burden for network administratotsday’s dynamic
workplace. Contributing to this burden is the pesblthat many users do not have the knowledge reagessconfigure
their own computers for internetworking and mustrétiore rely on their administrators.

The Dynamic Host Configuration Protocol (DHCP) wea$ablished to relieve this administrative burd®dCP provides
safe, reliable, and simple TCP/IP network confitjorgensures that address conflicts do not ocawt;leelps conserve the
use of IP addresses through centralized managerhadtress allocation. DHCP offers dynamic confidion of 1P
addresses for computers, plus the ability to aas®duration leases with assigned addresses. DisGPmvides for
Internet configuration of certain diskless workistias.

As an example of how maintenance tasks are magengssDHCP, suppose a DHCP client computer is regddfrom a
subnet automatically releases its IP address. Aatlkess for the new subnet is automatically assigvhen that
computer reconnects on another subnet. Neitharg@enor the network administrator needs to intezvte supply new
configuration information.

DHCP is based on an Internet Engineering Task HoEE-) standard. The IETF designed the DHCP patte
alleviate the network administrator’s configuratimrden when deploying TCP/IP in internetworks. DMH€ntralizes
TCP/IP network configuration, manages the alloecatiblP addresses, and automates much of the ecwafign process.
DHCP was designed as an extension of the usefutrap protocol (BOOTP) already used to configystesms across
internetworks.

Windows Internet Name Service (WINS)

Configuring a machine with TCP/IP requires the catapname and an IP address, which are uniqueifidesifor the
computer on the network. Computers use IP addréssdentify each other, but users usually findasier to work with
computer names. A mechanism must be availableT®@@RHIP network to resolve names to IP addressé&¥indlows for
Workgroups or Windows NT-based computer can useoomeore of the following methods to ensure aceursme
resolution in TCP/IP internetworks:
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= Windows Internet Name Service (WINS)
Windows for Workgroups and Windows NT-based compzutan use the Windows Internet Name Service ifayne
more servers are available. WINS provides a disteidh database for registering and querying dynaonaputer
name-to-IP address mappings in a routed networkamment. It is the first choice for name resolntlmecause it
reduces the use of local broadcasts for name tésoland it is dynamically updated. For exampleewkynamic
addressing through DHCP results in a new IP addoessparticular computer, the changes are auioaigtupdated
to WINS. Neither the user nor the administratordse® manually update the database.

= Broadcast name resolution
Windows for Workgroups and/indows NT-based computers can use broadcast resobition, as defined by the b-
node protocol in RFCs 1001 and 1002.

= DNS name resolution
The Domain Name System (DNS) provides a way to lqgpkame mappings when connecting a computer &igfor
hosts using Windows Sockets applications such & BNS is a distributed database designed to eetiew traffic
problems that arose with the exploding growth efliiternet in the early 1980s.

= An LMHOSTS file to specify computer name and IP addess mappings
The HOSTS and LMHOSTS files on a local computetta@ionists of known IP addresses mapped with
corresponding computer names. This method of nasw@ution was the predecessor to WINS. It is gs#d in
Windows NT for small-scale networks or remote stbménere WINS is not available. The drawback te thethod
is that it is not dynamic and must be manually t@ired by an administrator.

We recommend that you test WINS in conjunction MBtHCP. If a Windows NT Server is also DHCP-enabthdn the
computer will automatically be configured with WINSrver information. More information about indtajl and
configuring WINS is contained in chapter 5 of theF/IP manual.

Installing the TCP/IP Stack

If you did not install TCP/IP during the initialstallation, go to the Control Panel and select Meta: From the Network
Settings dialog box, click on the Add Software bnftthen select TCP/IP Protocol and related compisnén addition to
the protocol and basic connectivity utilities, yoay also choose to install the SNMP service (whitdws your
computer to be administered remotely from an SNM#&vark management console), TCP/IP network prinsimgport
and the FTP server service.

Note: if you choose the SNMP service, you will begented with the SNMP Service configuration diathg easiest
choice is to click OK. You may, however, add comityunames in this dialog.

Note: if you choose the FTP Server service, youlvalasked to configure the maximum number of ysgrscify the
home directory, and decide whether to allow anonygrmnnections. Again, you can click OK to acchptdefaults.

You will be prompted for your IP address and subnask. If you are installing a DHCP server, you néled to specify
an IP address and subnet mask. If you are ingjaliclient or a server that will not function aBlCP server, check the
box enabling DHCP. The IP address and subnet méldkenassigned dynamically.

Installing a DHCP Server

Installing a DHCP Server is covered in the releastes (p. 49), which supersede Chapter 4 of the/[PQRanual. After
installing it and rebooting, you will also havediart the DHCP service. You can do this eitheh@@ontrol Panel
through the services icon or in the Server Manageathoosing services from the computer menu.

Enabling DHCP at a Client

Enabling DHCP at a client is covered in Chaptef the TCP/IP manual. Make sure that the Enable wvatic DHCP
configuration option is checked either during ifiateon of TCP/IP or during configuration of TCP/&® the client.

Installing a WINS Server

Installing a WINS Server is covered in the releastes, which supersede Chapter 5 of the TCP/IRiataGenerally,
you will have installed it at the same time thati yostalled DHCP. Configuration of a WINS servedé&scribed
beginning on pagel113-114 of the TCP/IP manual.
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Testing DHCP, WINS, and the New TCP/IP Stack

4] Begin by installing a DHCP Server as outlined abdf’a Windows NT Server is DHCP-enabled, therctivaputer
will automatically be configured with WINS serveformation.

|Z[ Next, enable DHCP at a client. If the client loggathe network and is able to access files orstreer, then
DHCP worked, dynamically assigning the IP addrd@ssfind out information about the IP address assifjrenter
the command “IPCONFIG” at the command line. You edso view information about the client lease uding
DHCP manager tool. From the Scope menu, chooseeé\tdases.

M To test WINS, browse a network of TCP/IP-configuseters. Note that you can browse them by nantigerrshan
by IP address. To view the WINS database, use tIN&Wanager tool. From the Mappings menu, choosé&tiow
Database command.

Other Network Connectivity

In addition to the improvements made in the TCRARnectivity and the release of the Microsoft Cotifgber
Workstation Service, a number of advanced connigcfivoducts have been released for Windows NT ftoina-party
vendors.

Banyan Vines

A redirector that allows a Windows NT Workstatioaskd computer to function as a client on a BanyédES. network
is available from Banyan. Banyan can be reaché8i0fX) 2BA-NYAN. The redirector is available vieetBanyan VINES
BBS at (508) 836-1834.

DEC. Pathworks
Digital Equipment has released Pathwerksr Windows NT.
NFS - Network File System

Intergraph has announced the release of its NFBeotinity services for both client and server fumeality. This version
of the NFS product is licensed and co-developel &itnSoft. There are other NFS products that aaiadle from
vendors such as NetManage and Intergraph. NetMatmgbe reached at (408) 973-7171. Intergraph eardched at
205-730-6112. The contact at Intergraph is Joharll

Other UNIX Connectivity

Beyond TCP/IP and NFS connectivity, another comibiX networking standard is X-Windows. At this timet least
five vendors—DEC, AGE Logic, Hummingbird, Intergrajgind VisionWare—have released their X-server prtsduc

|Z[ To test these connectivity products, you will néedontact the vendors directly.

UNIX Interoperability

Integration with UNIX is important to a number afstomers. Microsoft is committed to support for élidavailable,
industry-standard communication capabilities iroppgrating systems. Many important, standards-biasecbperability
capabilities, such as support for TCP/IP, are it Windows NT. Independent software vendors @pate also
providing a rich selection of third-party interopbility tools.
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Windows NT Server fits well into environments thal
contain UNIX-based systems through:

= Common, standard networking protocols
(including TCP/IP).

m  Character and graphical terminal support.

Means of Integration

Standards Supported

Portable Applications

Share Files and Information

« Native ports (extensive standard C libs)
* POSIX (IEEE 1003.1-1990)
* Windows Libraries for UNIX

« LAN Manager for UNIX
* SMB — an X/Open standard
* NFS from third parties (e.g. SunSelect)

* Telnet

Access UNIX Appllcatlons « X Server from third parties (e.g. DEC, NCD)

m  Standards-based distributed processing suppaofrt
» TCP/IP protocols and utilities

* SNMP (standard MIBs, extension agents)
* Windows Sockets

* DCE Compatible RPC

Networking and

m Standards-based file systems and data sharing. J_r o o

= Easy application portability.

SRS TE e )
Windows NT UNIX variants

Common, Standard Networking Protocols

At the most basic level, Windows NT Server includesxmunication protocol support, network utilitiesd APIs that
allow Windows NT Server to communicate with mostI¥Nariants:

m  TCP/IP - Windows NT Server has TCP/IP support built mVgindows NT Server can communicate “right out of
the box” with most UNIX variants. The core TCP/IRcols provided include the user datagram prdtGdbdP),
address resolution protocol (ARP), and Internetrodmessage protocol (ICMP).

= TCP/IP utilities - More than a dozen basic network u#btare included with Windows NT products, inclugin
utilities that provide terminal access to, or filensfer capabilities to and from, most UNIX-basgdtems. The basic
TCP/IP connectivity applications include fingep,ftcp, rexec, rsh, telnet, and tftp. TCP/IP diagicautilities
provided include arp, hostname, ipconfig. nbstatstat, ping, and route.

= SNMP support - Windows NT Server provides several fiéed for integrating Windows NT-based systems into
networks that employ Simple Network Managementdt@t(SNMP), a common TCP/IP-based network
management facility. This component allows a Wind®T Server to be administered remotely using mamagt
tools such as SUNNet Manager or HROpenView.

Character and Graphical Terminal Support

Although designed to support sophisticated cliemtxsr computing, Windows NT Workstation can alsettevariety of
terminal emulation capabilities for easy integnaticith UNIX-based hosts.

m  Telnet and third-party terminal emulators—Basic eb#er-oriented terminal access taétnetis included with
Windows NT and integrated with the Windows Termiapplet. There are also a variety of terminal etouawith
more advanced features available from third parties

m X servers available—X servers are available frorargety of third parties to allow users of Window$ N
Workstation to access and run existing X-basediegdns on their UNIX-variant hosts.

Standards-based Distributed Processing Support

m  Windows NT Server includes powerful applicationgnamming interfaces (API’s) to support computingin
distributed environment.

m  DCE-interoperable RPC—Remote Procedure Calls (RBR@s) critical component needed to build distridute
applications. The RPC built into Windows NT Seriginteroperable with the Open Software Foundasion’
Distributed Computing Environment (DCE) RPC. Usihig RPC, customers can build distributed applicetithat
include not just other Windows NT-based systemsahy system that supports DCE compatible RPCs — inctudin
systems from DEC, HP, and other vendors.
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= Windows Sockets—Windows Sockets is an APl compatilifle Berkeley-style sockets, a popular distributed
computing mechanism among UNIX variants. Windowsk®&ts enables customers to build applications that
interoperate with any other system that suppoissitidustry-standard API.

= Windows Open Services Architecture (WOSA)—Microssfieading the industry(which industry?) in the
development of the Windows Open Services Architec(WOSA), a set of open APIs for integrating Wingo
platforms with a broad range of back-end servicas fmultiple vendors running on multiple back-egdtems.

Standards-based File Systems and Data Sharing

= LAN Manager for UNIX (LMU)—LMU is an implementatioof Microsoft Windows networking for servers thahru
UNIX variants. LMU allows Microsoft network cliente access data stored on UNIX hosts (including dat
remotely mountable UNIX file systems such as NFESRand AFS). LMU is based on Server Message Blocks
(SMBs), a set of protocols developed by Microsbdtttare now an X/Open standard.

= Network File System (NFS)—Sun’s NFS is a populal fopsharing files among different UNIX operatisgstems,
and is available for Windows NT Server from sevénall parties (including SunSelect).

= File Transfer Protocol (FTP)—Microsoft has also deped client and server versions of FTP for Wind®is
Server. FTP is a popular TCP/IP-based utility #iktws users to copy files among diverse systenwuding UNIX
and non-UNIX systems).

Easy Application Portability

= Native application ports—Thousands of 32-bit appites are being developed for Windows NT, includisge
numbers of applications first developed for UNIXigats, VMS, or MVS. (Approximately 25 percent bét
applications being developed for Windows NT aretpbom these other platforms.) Many UNIX ISVs aating
their high-end technical and business application&indows NT.

s POSIX—The IEEE 1003.1-1990 standard (usually refetoeas POSIX.1) specifies a set of API's that dbscan
interface between applications and an operatingsys/VNindows NT Server includes a protected subsyshat
provides full support for POSIX.1.

m  Windows Libraries for UNIX—Microsoft has licensed kdiows source code, test suites, trademark, andttogo
Locus Computer Corporation, MainSoft Corporatiamj énsignia Solutions. These companies will biingducts to
market that allow Windows-based applications tosarall major implementations of the UNIX operatBygtem,
including Solaris SUnOS, UNIXWare, SCO UNIX, AX@&HP-UX. These agreements make the Windows API a
universal standard for both the Intg86 and RISC-based UNIX platforms and help enthaiecustomers can take
advantage of evolving 32-bit Windows technologypth their operating systems and application deretnt.

SNA Networks

Microsoft provides connectivity to the IBM mainfrarand IBM AS/400through the Microsoft SNA Server. SNA Server
is a communication gateway that allows a desktoppder to access both the local area network (L&tN) an IBM host
without requiring dual network cards or dual pratiogtacks. The result is cost savings in RAM regients and
hardware.

SNA Server provides IBM host access that is easgtaip, use, and maintain. It offers a compleligtion for transparent
access to IBM hosts for LAN-based desktops white/joling administrators with flexibility and the &ibi to expand
easily. It also takes advantage of the benefilioidows NT Server; it is completely integrated withndows NT
Server’s security (designed to be C-2 secure), whitsures only authorized users have access tm#e And it takes
advantage of Windows NT Server's portability andlability.

SNA Server can work with any of the LAN protocolgpported by Windows NT Server: IPX/SPX, TCP/IPN&tBEUI.
SNA Server also provides a number of advanced faldtance capabilities, most notably hot back-ug l@ad balancing,
which ensure maximum uptime for your PC users.
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DLC Support

The Data Link Control (DLC) protocol isn’'t usedageneral networking protocol in the same sengel@GR/IP,
IPX/SPX, and NetBEUI are used. It is used primawelgupport connection to IBM mainframes using 32ittulators, and
secondarily to provide connectivity to local-aremers that are connected directly to the network.

More information about installing and configurind© can be found in Chapter 3, page 69 of the Wirglh\ Server
Installation Guide.

Improved Dial-in Support (Remote Access Service)

Remote Access Service (RAS) is a combination ofdtamponents: a server running on Windows NT Seamera client
running on MS-DOS, Windows for Workgroups, or WimgoNT Workstation.

Workstations connected to the network via RAS appsaf they are directly attached to the netwditkey can participate
fully in the network, sharing files and printerscassing databases such as SQL Server, connext#igh hosts via SNA
Server, and communicating with colleagues via d-mai

The transparency of network access provided by Rakes it a useful tool for telecommuters, systemiaigtrators, and
mobile workers. RAS also greatly facilitates braoéfice automation.

More sessions—RAS can now support up to 256 sessions, up froimn &4indows NT Advanced Server 3.1.

PPP and SLIRP—The Point to Point Protocol (PPP) is a set of ingustandard framing, authentication, and network
configuration protocols that enable remote accekgisns to interoperate in a multi-vendor network.

PPP support in this version of Windows NT Workstatand Window®5 ensures that Windows-based workstations will
be able to dial up to remote networks through andystry-standard PPP remote access server. leatddes Windows
NT Server to receive calls from and provide netwackess to other vendors’ remote access workststiftware.

RAS allows remote users to work as if they are eated directly to the network. The RAS connect®otransparent to
Microsoft clients and network applications. A WindoNT RAS configuration will include the followingbmponents:

= Remote access clients — Windows NT, Windows for Mymups, MS-DOS (with Microsoft network client swéire
installed), and LAN Manager RAS clients can allmect to a Windows NT RAS server. Clients can alsaty PPP
client.

= Remote access protocols — Windows NT version 3.5 Réyrvers support the PPP protocol, enabling afydHent
to use TCP/IP, IPX, or NetBEUI. Windows NT versi®b clients can also access the large installed bBSLIP
remote access servers. The Microsoft RAS protdtmha any Microsoft RAS client to dial in.

= WAN options — Clients can dial in using standatdgphone lines and a modem or modem pool. Fastes &re
possible using ISDN. You can also connect RAS tdiégm RAS servers using X.25 or an RS-232C null enad

m  Security options — Windows NT logon and domain siégusupport for security hosts, data encryptiamg callback
provide secure network access for remote clients.

m  RAS servers — Windows NT Server RAS permits up36 2mote clients to dial in. Windows NT Workstatio
permits one remote client to dial in. The RAS sepan be configured to provide access to an enéteork or
restrict access to the RAS server only.

= LAN protocols — IP protocol support permits accegs TCP/IP network, such as the global Interf&X protocol
support enables remote clients to access NetWarerseand printers. You can also use NetBIOS apiitins over
IPX, TCP/IP, or NetBEUI. Windows Sockets applicasmver TCP/IP or IPX, named pipes, Remote ProeeGatl
(RPC), and the LAN Manager API are supported.

RAS Compression

With Windows NT Server, version 3.51, support féxSRsoftware compression between Windows for Worlgsoand
Windows NT has been added. With this support, yoo'tthave to turn on modem compression to berrefib fa faster
throughput. Tests show that software compressisultein better throughput than modem compres8oftware
compression also lowers the interrupt rate andrdghes the risk of overruns.
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Note that the formulas used for calculating comgitesstatistics in the Port Status dialog box afferént for Windows
for Workgroups 3.11 and Windows NT 3.51.

Remote Access Service in this version of Windows3¥Fver supports any combination of NetBEUI, TCPaRd 1PX
protocols to access remote netwollsX support makes Windows NT Server an ideal reraotess server for NetWare
networks.

In addition to making RAS a great enterprise solytiTCP/IP support in this version of Windows NT M&sation and
the upcoming release of Windows 95 make them “hateready” operating systems. Users can conndbetinternet
provider via RAS and access the vast resourcdsedhternet using any Internet browsing tool.

SLIP is similar in concept to PPP, except thad & older standard that only addresses TCP/IPections over serial
lines. It does not provide automatic negotiatiometiwork configuration without user interventionalso does not support
encrypted authentication. SLIP is not recommendszhbse of its limitations, but it is available bistversion of
Windows NT Server for customers who already havidPSlervers installed. A SLIP server is not proviaéit this

version of Windows NT Server.

Remote Access Server - Local Area Network

(Windows NT 3.5 or
other PPP server)

| N = =

Remote Access Server
(Windows NT 3.5 or
Other PPP server)

Remote Client
(Windows NT 3.5, Windows Chicago,
or other PPP client)

Automatic modem detectior—Modem detection during setup makes installatioRefote Access Services a shap.

IP and IPX Router capability—The Windows NT 3.1 RAS server only provided a N&Blgateway. As shown in the
diagram below, use of the NetBIOS gateway meantrémote workstations had to run the NetBEUI protpalthough
they could access resources on servers that usBENE TCP/IP, or IPX as their primary protocol.dnder to allow
multiple protocol support, the administrator hadntall TCP/IP with RFC 1001/1002 NetBIOS supportPX with
NetBIOS support on the server, in addition to NdtBEupport. The RAS NetBIOS gateway then took cdnmapping
data from NetBEUI on the WAN to TCP/IP, IPX, or B&UI on the LAN.

RAS Client
’ Applications ‘
| A B
| | RAS API NetBIOS | ] NetBIOS \
: | P I I
. . o . NetBeui,
Dial NetBeui Do NetBeui TCP/IP,
Hang-up . IPX
Status ! n ! !
__|WAN Driver || {|WAN Driver [|LAN Driver
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This version of Windows NT Server enhances the RABitecture by adding IP and IPX router capabilltyis version
of Windows NT Workstation and Windov@s remote workstations can now run TCP/IP and IPXallgand run
Windows Sockets applications or NetBIOS applicatiorer their local TCP/IP and IPX protocols.

RAS Client RAS Server

Applications ‘

A

RAS API Sockets
Hang-up TCP/IP
Status IPX
| P
__|WAN Driver || |WAN Driver ||LAN Driver

This feature significantly enhances RAS’s multifoam| support and makes it an ideal solution fotMare and UNIX
networks.

M To test RAS, begin by installing the RAS ServeicgerThis is described in Chapter 6, page 94taf Ihstallation
Guide. After installing Remote Access software saraer, grant Remote Access permissions to uséosebthey try
to connect through Remote Access client softwdme.ig described on pages94-97of the same manhallakt step
is to install and configure the client software,igthis included with Windows NT Workstation and &gins for
Workgroups.

|Z[ After installing the client software, test the ceantion by copying files and running network awaregpams like
email or front ends to SQL Server.

Directory Services Review

One of the benefits of a distributed system isatheinistrator’s ability to add, remove, or relocsgstem components

(i.e. servers and printers) easily without disnugtihe services provided by other system componeitsilarly, end users
within an organization are regularly added, remowexd relocated. These users must contuniouslytaiaiappropriate
access to system resources regardless of any chemeir location or status. Users also nedthte seamless access to
all of the resources available to them, no matteere within the distributed system those resouacedocated. Seamless
access means a user can enter one username awdrnoassmbination upon logon and, after being vaédaby the

system, access files, applications, messagingcamnunication services without logging on again.

In order to track and manage the many differerdueses and users of a distributed system, mostdafyts network
operating systems emplalrectory services Effective directory services provide the folloicapabilities:

= Single point of administration. By using directory services, the network opemtgstem can be managed from an
individual network location chosen by the admirigtr. That location may be anywhere in the netweitkstill
provides a central view of the network. Centratitgans the administrator can perform any netwodewi
management function from any single network locatio

= Single network logon for file and print services. Users provide a single username and passwordinatidn and
are authenticated on the network. They then hawess to all the file servers and printers theyeh@hts to access
without entering additional username and passwonsbinations.

= Single network logon for network applications. Similar to file and print services, each usesemmame and
password combination grants them access to alifgpication, messaging, communications, and othetices
offered to them by the network. No additional usgons are required.
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= Replication. A directory service guarantees that users and astmsitors have location-independent access to
network resources and services. This is accongaisly replicating user and resource informatioitieffitly
throughout the network. As a result, services sichser authentication are performed in multiplsvork locations
and user information is consistent in all thesations.

As the foundation for powerful, distributed system&ndows NT Server provides directory serviceg giaplify the
management and use of a Windows NT Server-baseret These directory services are based uponahgiguration
and use of Windows NT Servdomains Domains are logical groupings of multiple WindoW& Server-based
computers that allow them to be managed and usadiaglle unit. They are the building blocks offidbws NT Server’s
Directory Services. Using domains, administratoesate one user account for each user. That aciostored in the
Windows NT Server user account database and irgluskr information, group memberships, and secpaitigy
information. Users then log on to the domain,thetindividual servers in the domain.

Once logged on, those users can access all thercesahey have rights to access including filegctbries, servers, and
printers. Windows NT Server Directory Serviceswalthe administrator to maintain one user accoomneéch user
regardless of the number of servers in the didithgystem. Similarly, users log on only onceamgccess to all the
different files, printers, and other network resms they need to use.

Domain Configuration and Replication

Windows NT Server domains are the building blockg/indows NT Server-based networks and the basWioflows
NT Server Directory Services. Domain configurati®@a straightforward, intuitive process. An indval server is
configured to be thprimary domain controller (PDC) The PDC contains the domain’s user account databnd all
changes to the user account database occur otBe Bther servers in the domain can be configasdshckup domain
controllers(BDCs) or, simplyservers BDCs contain copies of the user account datadadere available to
authenticate users when they log on to the domRAIDCs also provide authentication fault tolerantfahe PDC is down
for any reason, BDCs are available to authentioages and guarantee their access to network resourc

When changes are made to the user account databdse PDC, those changes are replicated to eatie &#DCs. The
replication process is designed to limit networkdaidth consumption. When the user account dataisaspdated, the
changes are sent to a fixed number of BDCs ate tiithis fixed number is configurable by the adsti@itor and ensures
that all transmissions do not take place seriafliso, the replication process requires only 2 lites to set up the
transmission session and a maximum of only 1 kielper user, so minimal network bandwidth is usedr update and
backup purposes, all servers and client machindiVindows NT Server-based network can be symited to a
single system clock.

Again, BDCs share the user authentication procgdsad with the PDC. Frequently, a BDC is phydjcaloser to an
individual user’s point of logon than the PDC. Téfere, the BDC'’s ability to authenticate the usstuces both
authentication time and network traffic. This istmaularly useful in large networks with a singteaster user domain. In
addition, BDCs provide added system fault tolerarit¢he PDC goes down, users can still be auitated by the
BDCs. Further, any BDC can be promoted to PDGhabdhanges to the directory can still be madepaogagated
throughout the network.

Configuring a domain member server as simply aesenot a PDC or BDC, is very useful when buildandistributed
system. As a member of the domain, the servetat@advantage of the single user account datarabthe security
policies it contains. Access rights to that sewasr be granted to users with accounts in theam=unt database instead
of creating new user accounts on that server. Mewsince the server is not a PDC or BDC, it msasponsibility for
authenticating users. Therefore, all of its precespower can be dedicated to a particular sestcé as file & print,
messaging, or a database application.

M Synchronizing with the Primary Domain Controlleayrbe necessary when making changes to the acdatatiase
and immediate implementation testing is desiredy Backup Domain Controller can validate logons angply
account information, but if the changes made toaitepunt database on the PDC have not been copitet
validating BDC by the time the test is run, the ted fail.

Domain Scaling and Multiple Domains

Windows NT Server Directory Services scale extrgmalll. The user account database in an individoahain can
maintain tens of thousands of individual user aot®uMicrosoft has successfully managed user acaatabases with
over 80,000 accounts. Additionally, many large Wdws NT Server customers create multiple domaitisimviheir

Reviewer’s Guide Microsoft Windows NT Server 3.51 - 6/95 Page32



organizations and establitfust relationshipsbetween them. A trust relationship allows thersige one domain (Domain
A) to access the resources in another domain (DoBiai In this situation, Domain B is said to “ttUBomain A.

Trust relationships are very useful because thewadministrators to set up one “master” domaat ttontains all the
user accounts in their organization and multipestiurce” domains that contain individual group dagartmental
resources such as printers and servers. As d,redurces can be managed locally by the grdwgiootvn them and
central MIS can maintain one global account folheaser in the organization. Since a single doraammaintain
thousands of physical resources (servers, prirgée9, and tens of thousands of user accountge larganizations
typically create a minimum number of individual daims. This helps keep Windows NT Server-basedor&seasy to
manage. Since user accounts tend to be maintaireete master domain, trust relationships are éstedal only between
the master domain and the resource domains. Hgeain below represents a typical master domain haodkthe
required trust relationships.

Master User Domain
(All User Accounts)

Resource Domain “C”
(Departmental Servers, Printers, etc)

Resource Domain “A”
(Departmental Servers, Printers, etc) \¢

Resource Domain “B”
(Departmental Servers, Printers, etc)

In very large organizations, user management resipitities are sometimes distributed. To accomedstributed
mangement, a Windows NT Server-based network caibigured with “multiple-master” domains. Inghiase, a
number of master user domains, such as one fdgitited States and one for Europe, are createdvithul resource
domains are then configured to trust the appropri@ster user domains. This multiple-master domaidel allows
administrators in the US to maintain user accofortt)S-based employees while allowing administraiarEurope to
maintain the user accounts for employees basedrop€é. This sort of configuration is easy to adstér because it
offers the flexibility to manage user accounts Ilyoahile keeping the number of individual domaensd trust
relationships to a minimum.

M To administer computers and domains, make extensw®f the Server Manager located in the Adnnatise
Tools group in Program Manager. Do not confusev8eManager with the Server application in ContRanel
which can only manage properties for the local catap Server Manager can manage properties of bmthl and
remote computers.

Why are Domains Useful?

There are a number of instances in which domaimsiseful. One example is when a user moves frargooup within

an organization to another. The Windows NT Sedwesctory supports the creation of user accguatips Groups are
collections of users that share a predefined setsufurce access rights. For example, everyotieiMarketing group
can access the Marketing's servers and printecxegs rights to these servers and printers argnaskto individual users
simply by making them members of the marketing groResource owners, such as the administratosefeer or
creator of a file, do not have to assign individaedess rights to each individual user. He ors@nply assigns resource
access rights to the group account and then everiyotine group can access that resource. Groepsseful because
individual users can be moved easily between gro#es example, if an employee moves from Marketm§inance,
that employee’s user account can simply be defetad the Marketing group and added to the Finamoem This
simple procedure will remove that employee’s rightaccess Marketing resources and grant him origjiets to access
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Finance resources. Therefore, the Windows NT tiirganakes it easy for the distributed system todi@changes in an
organization.

Traveling users also benefit greatly from the WinddNT directory service. Suppose an employee bisskds Angeles
travels to his or her company office in NewYorkpd#h arrival in New York, the user goes to a locatkgtation and logs
on to the network using the same user name anavpassie or she uses in Los Angeles. Since thaesisgle directory
for the entire network, the traveling user is geanall the network access rights and privelegééeiw York that he or she
would have in Los Angeles. This means that noenathere an employee travels, Windows NT direcsenyices
guarantee them access to the information, appicsitiand peripherals they need.

The single Windows NT directory also makes it éasgdd and remove users from the network. For pl@nf an
employee resigns or is terminated, the Windows Kfivark administrator simply highlights that usesisgle user
account and deletes it. That simple action corapleemoves the user from the directory. As altethat user cannot
log on to the network or access any network ressurSimilarly, a user account can be temporardgided and then
reinstated without requiring a complete recreatibthat user’s account.

M To test Windows NT Server's Directory Service, bégiinstalling the Domain Planning Guide from ivendows
NT Resource Kit. The utility includes a Domain Plisyyg Wizard which allows reviewers and administratm
experiment with different directory models depegdipon the organizational and geographic constiion their
network. The output of the Wizard is a detaileepgty-step guide showing how to configure the riffiedomains in
the network, including how to configure the primdgmain controllers and where to setup user accaunt

Account Lockout

Account lockout is the ability to lock a user’s aaat after a specified number of unsuccessful lagitempts. This
feature enables you to make Windows NT Server rsecere from intruders who try to log on by guessirggpasswords
of valid user accounts. The administrator can kbekaccount for a specified period of time or unélor she resets the
account.

= Account Policy

Domain: JONN_DOM2Z

" Paszword Restrictions Cancel I

" Maximum Password Age ™ | [ Minimum Password Age
) Password Mever Expires 10} Allow Changes Immediately
- Expires In Days 0 Allow Changes In I:E Days
 Minimum Paszsword Length ™| [ Password Unigueness
@ Permit Blank Password 10} Do Mot Keep Password History
O At Least I:E Characters O Remember I:E Passwords
O

— @ Account lockout

Lockout after EE bad logon attempts
Reszet count after s minutes

Lockout Duration

) Forever [until admin unlocks)

. = .
® Duration minutes

1 Forcibly disconnect remote users from server when logon hours expire

B Users muszt log on in order to change pazsword

To enable this feature, in Program Manager startJder Manager for Domaint®ol in the Administrative Tools group.
From the Policy menu, choose Account. In the Act®alicy dialog box, enable account lockout by ding the
Account lockout radio button. You can set the maximnumber of bad logon attempts as well as theolatcéturation.
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M This feature can be found in the User Manager todhe Administrative Tools group.

M To test this feature, simply attempt to logon torymachine and exceed the maximum number of bahlagempts
Then enter the correct user id/password combination

Windows NT Server Tools

Windows NT Server tools should be installed oniadws 3.11 or Windows for Workgroups 3.11 macHioen the
appropriate sub-directory using the setup progiém. setup program will install four programs: Ustanager, Server
Manager, Event Viewer, and Printer Manager. Althafse tools function identically as their Windows Workstation
counterparts but allow administration to take plftoen a 16-bit Windows machine, giving the admirdtdr more
flexibility. Note that the tools prompt you to reter your password; this extra security preventsesme from walking up
to the unattended workstation of an administratat @lministering the network.

|Z[ To test this feature, install these tools and panfsome administrative tasks like adding a usertisig and
stopping a service, viewing event logs, and margagimters.

Member Server

In addition to primary and backup directory corierd, with this release you can create another &frebrver—a member
server. These servers can participate in dirececyrity, although they don’t have to. A servet fieticipates in a
directory gets the benefits of the directory’s &rggon, but it doesn’'t have to spend resourcésoaizing logon attempts
or receiving replicated copies of the directoryseudatabase. Instead, it can perform time-critacsis or devote all its
resources to running an application.

|Z[ To test this feature, when you install Windows Biv&, choose “server” rather than primary domaiartroller or
backup domain controller. This is particularly usef you are running Microsoft SQL Server.

Dump Facility with Automatic Reboot

The Dump Favility with Automatic Reboot featureoals you to specify how Windows NT Server behavesmé fatal
system error occurs. By default, this version ohtdiws NT Server writes an event to the systemdtagts
administrators, dumps system memory to a file yoatcan use for debugging, and then automaticabpots the server.
If you want to change how Windows NT Server retmta fatal error, use the System option in Corahel. This
procedure is described on page 48 of the Instafigiuide.

|Z[ To activate this feature, in the Control Panel, abe the System option. In the System dialog bowseththe
Recovery button. In the Recovery dialog box, chtfus@ppropriate options. The most reliable wagitoulate a
crash is to have a debugger hooked to a maching@itype cntrl-C in the debugger and enter .crashl¢bugger
command just like .reboot).

Remoteboot Service

Remoteboot Service allows Windows 3.x and MS-D@&hts to boot their operating systems using safvem the
server’s hard disk instead of the client’s locaidhdisk. Instructions for setting up the remotebsmvice begin on page
112 of the Installation Guide.
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M To test this feature, install the remoteboot ser¥alowing the instructions beginning on page bi#he Installation
Guide. Make sure that after you install the remotatiservice on the server, that you start the reinodt service
using the Services icon in the Control Panel. W&eremoteboot manager to create at least one pradihd make
sure that at least one workstation can RPL usimgrémoteboot facility.

Long Filenames under the FAT File System

File and directory names on the File Allocation [Ealf-AT) file system are no longer restricted te 13 naming
convention. Instead, file and directory naming sudee similar to those of NTFS: names can be @%%ocharacters, and
case is preserved. This capability is supportet within File Manager and at the command prompyolf refer to file
names with embedded spaces at the command pramsfiise them in quotation marks.

Note: Many 16-bit Windows-based programs do nopsupong file names. In that case, Windows NT 8epresents
these programs with a short version of the lorgrfkme. For example, “This is a long file name.bétomes
“Thisis~1.txt" to an application that expects 8lérfames.

M To test this feature, at the Windows NT Server camdnprompt, issue the following commands: (Theemnirr
partition should be a FAT patrtition)
e Mkdir “This is a long directory name”.
¢ Chdir “This is a long directory name”.
¢ Notepad “This is a long file name”.
¢ Insert some text, then save the file.

¢ Move to a Windows for Workgroups-based machinelamklat the directory and file you just created in
16-bit file manager.
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New Plotter Driver

This release of Windows NT Server includes driersa number of Hewlett-Packargen and raster plotters. The
complete list can be found in the release notes.

TCP/IP Printing

TCP/IP printing allows computers on a Windows nekao access printers connected to UNIX computefB@P/IP
printers connected directly to the network. To takgantage of the printing capabilities of MicrdsbEP/IP, only the
single Windows NT Server that defines a TCP/IPtprineeds to have TCP/IP installed. All other cotepgican print to
these printers over any protocol they share wighvihindows NT TCP/IP printing server.

Any Windows NT Server with TCP/IP printing installean print directly to these printers and can fimncas a gateway
for other network users. For complete informatibowt setting up a TCP/IP printer, see chaptertdefT CP/IP manual.

Documentation

The documentation set for this version of WindovisWorkstation and Windows NT Server has expandechdlp
make setup even easier for the user, we consdli@ditéhe Setup and Troubleshooting informationtfoth the operating
system and networking components into a singleliasion Guide. The TCP/IP book has also been axurgd, and a
large portion has been rewritten to incorporat®fihe new functionality.

Documentation On-line

This release of Windows NT Server also featurdsifutumentation in on-line. The documentation felp file icon
launched from the Program Manager and it includidbe printed books that are part of the docun@mtgpackage,
featuring tables-of-contents, indexes, hypertewdj glossaries, and searches. All the informatmnneed to operate
Windows NT Server is at your fingertips.
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Hardware Compatibility List

Windows NT Server has been tested with, and is eilvie with, more hardware than any other advarmgestating
system. A complete list of compatible hardwarawailable on the Installation CD. As of May 1988y most recent
published Hardware Compatibility List for Windowd Nhcluded the following categories:

x86 uniprocessor systems 3,437
x86 MP systems 115
MIPS: uniprocessor systems 24
MIPS MP systems 9
ALPHA uniprocessor systems 17
ALPHA MP systems 5
PowerPC uniprocessor systems 14
Total Systems 3,621
Processor Upgrade Products 4
PCMCIA supported HW:
Systems 31
Add-in Adapters 1
Network Adapters 11
Modems 19
Hard Drives 5
SCSI Adapters 1
SCSI Host Adapters 112
SCSI CD-ROMS 52
Non-SCSI CD-ROMS 47
SCSI Tape Drives 103
SCSI Removable Media 23
SCSI Scanners 3
Disk Controllers 9
SCSI Hard Drives 40
IDE Hard Drives 17
PCMCIA Hard Drives 4
Storage Cabinets 11
Raid Systems 9
Video Capture 2
X86 Video Display 113
Alpha Video Display 27
Network Adapters 176
UPS 71
Multi Media Adapters 19
Modems 329
Hardware Security Hosts 3
ISDN Adapters 3
Multi-port Serial Adapters 39
X.25 Adapters 4
Third Party Remote Access Servers 4
Keyboards 2
Pointing Devices 32
Printers 952
Total Devices 2,268
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Microsoft. Windows NT.. Server version 3.51
Estimated Retail Pricing (US)

May, 1995

Part Number
2271275v351

Product Description

Windows NT Server 3.51 10-Client Network Value Pak

Contains Server and 10 Client Access LicensesnC#ioftware and on-line documentation also
included. CD-ROM media only.

Estimated
Retail Price

$999.00

227-075v351

Windows NT Server 3.51 Operating System, O-Clients

Server, client software, on-line system documeoitiaéind single administrator license included.
Client Access Licenses must be purchased separately. 3.5” media must be ordered separately.
CD-ROM media only.

699.00

2272075v351

One Client Access License for Windows NT Server 315

License for a single client to access any WindowWsServer in a network. Acquired separately
from Windows NT Server.

39.95

2272275v351

20-Pak Client Access License for Windows NT Serveéd.51
License for 20 clients to access any Windows NV&en a network.

569.00

2274074v351

Windows NT Server 3.51 Operating System MLP

License to make one copy of Windows NT Ser@lient Access Licenses must be purchased
separately. No media included.

599.00

Upgrades and Special Offers

227-075-270

Windows NT Server 3.51 Step-Up

For Windows NT Server 3.5 customers that want igrage to Windows NT Server 3.51. Software

checks system for Windows NT Server 3.5. Senl@mtsoftware, on-line system documentation
updated documentation and single administratonsieeéncluded. Customers are not required to
purchase new Client Access Licenses for the stepHugrdditional Client Access Licenses are
desired then customers are only eligible for steshtieenses.

69.95

2271275-351

Windows NT Server 3.51 Operating System Upgrade 1Ctent Network Value Pak
Available only for customers upgrading from LAN Mager, Novell NetWare, LAN Server,
PATHWORKS, Banyan VINES, Windows NT 3.1 and WinddwE Advanced Server 3.1 to Windo
NT Server 3.51. Contains Server and 10 Client 8stécenses. Client software and on-line
documentation also included. CD-ROM media only.

839.00

2271075-351

Windows NT Server 3.51 Operating System Upgrade, @lients Available only for customers
upgrading from LAN Manager, Novell NetWare, LAN 8er, PATHWORKS, Banyan VINES,
Windows NT 3.1 and Windows NT Advanced Server 8. Windows NT Server 3.51. Server, clier
software, on-line system documentation and sindiriaistrator license include@lient Access
Licenses must be purchased separately. CD-ROM media only.

699.00

2272075-351

Windows NT Server 3.51 Upgrade Client Access Liceep

One Client Access License to access any WindowSé&Ver in a network. Acquired separately fr
Windows NT Server Upgrade. Available only for @mers upgrading from LAN Manager, Novell
NetWare, LAN Server, PATHWORKS, Bany&iNES, Windows NT 3.1 and Windows NT Advan
Server 3.1 to Windows NT Server 3.51. Customegsaging from Windows NT Server 3.5 to
Windows NT Server 3.51 aret eligible for these upgrade Client Access Licendgastomers are
limited to purchasing a quantity of upgrade Cli@ntess Licenses equal to or less than the numb
existing Client Access Licenses. For Windows NT, 8listomers are deemed to have 20 users th
eligible to be upgraded. For Windows NT Advancedv8r 3.1, customers are deemed to have 25
users that are eligible to be upgraded. Additi@lant Access Licenses must be purchased at th
standard price.

24.95
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Part Number

Estimated

Retail Price

2272275-351

Product Description

Windows NT Server 3.51 Upgrade Client Access Liceas, 20-Pak

License for 20 clients to access any Windows NV&sen a network. Acquired separately from
Windows NT Server Upgrade. Available only for custws upgrading from LAN Manager, Novell
NetWare, LAN Server, PATHWORKS, Banyan VINES, WimdoNT 3.1 and Windows NT
Advanced Server 3.1 to Windows NT Server 3.8lustomers upgrading from Windows NT Serve
3.5 to Windows NT Server 3.51 are not eligibletfmse upgrade Client Access Licenses.
Customers are limited to purchasing a quantitypgfrade Client Access Licenses equal to or less
than the number of existing Client Access Licendesr Windows NT 3.1, customers are deemed
have 20 users that are eligible to be upgraded Windows NT Advanced Server 3.1, customers
are deemed to have 250 users that are eligilile tqpgraded. Additional Client Access Licenses
must be purchased at the standard price. See 3éitrchannel policy for further details on
eligibility.

289.00

=

2274274-351

Windows NT Server 3.51 Operating System Upgrade MLRicense to make one copy of the
Windows NT Server upgrade. No media included.

599.00

227-575v351

Windows NT Server 3.51 Operating System (NFR)
Server, client software, and on-line documentatiorevaluation purposes. Not for Retail Sale.
Includes 10 Client Access Licenses. CD-ROM medily.

Call
Distributor

227-375v351

Windows NT Server 3.51 Academic Edition, 0-Clients

Server, client software and on-line system docuatént. Single administrator license includétient
Access Licensesmust be purchased separately. CD-ROM media only.

419.00

2272375V351

Client Access License for Windows NT Server 3.51 Ademic Edition

Academic license for a single client to access\irydows NT Server in a network. Acquired
separately from Windows NT Server Academic Edition

19.95

2272475V351

20-Pak Client Access License for Windows NT Serve&.51 Academic Edition Academic license

for 20 clients to access any Windows NT Serirea network. Acquired separately from Windowg
Server Academic Edition.

209.00

2274374V351

Windows NT Server 3.51 Academic Edition MLP

License to make one copy of Windows NT Sen@lient Access Licenses must be purchased
separately. CD-ROM media only.

209.00

227-074-455

Windows NT Server 3.51 Documentation Kit
Printed documentation for Windows NT Server, inahgdconcepts and planning video.

69.95
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Microsoft Support Services

Microsoft Corporation is committed to providing tleeel of service and support that companies neeticcessfully
implement mission-critical business systems usingrdéoft BackOffice products. Microsoft providesplete 24x7
product support on Microsoft products, while MiaséisSolution Providers and Authorized Support Cenf&SCs) offer
additional on-site, multivendor systems integratisthin their areas of expertise.

The chart below defines Microsoft’s three servitferings appropriate for Windows NT deployment. asers needing
the assistance of a dedicated technical accouraigeamnd Premier Support Team will prefer Premid?remier Global
service offerings. Both Premier and Premier Glgival/ide proactive account services such as an Aonostomer support
plan; monthly status reports detailing service estig} escalation procedures and overall supporsser the previous
month, and a Supportability Review Report with dethanalysis of the customer’s computing infrastuoe and specific
recommendations by Microsoft. The Premier Globabaat, new in 1995, also offers large multinatioc@iporations the
advantage of unlimited enterprise support worldwidder one contract. Priority Comprehensive is appate for small
to large corporations with internal expertise todia the bulk of their support needs. All threegreans offer 24x7
mission-critical product support through an 800 ham

Technical Support At-A-Glance: 24x7 , fee-based support available via 800 num¥ession-critical support includes:
immediate, server-down support; technical and mamagt issue escalation; remote diagnostics (AuiorRatcovery
Facility and Remote Kernel Debug); problem replaratabs; hotfix and service pack releases; detdilgy lists and fix
lists, and on-line services.
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Microsoft Support Programs

PLAN

Premier Global

PRICE/PROGRAM COMPONENTS
» $225,000 Base Price

« 10 contacts located anywhere in the world, unlichite
support incidents

« Additional contacts: $10,000/year
* Designated Premier Global Support Team
« Single contract for global services

 Globally coordinated proactive account servicegisup
planning and review

 Unlimited access to support services for namedamisit
» 24x7, 800 toll free access where available worl@wid
» TechNet subscription and full access to on-linegpsup

» Access to Microsoft Knowledgebase via Tech Net,
MSDN, Microsoft OnLine, CompuServe, Internet,
America Online, Prodigy and GEnie

Regional Support Centers provide 24x7 missionoatiti
support worldwide

FEATURES

» Mission Critical, Server Down Support
« Remote Diagnostics
* Problem replication labs

« Defined response times for varying severity leve

Standard escalation path for all technical issueg

Quick Fix Engineering Policy evaluates and
addresses product problems between regular
product release cycles (Hotfixes and Service P4
to customers)

Product resource kit available for Windows NT
Server via TechNet, Internet, CompuSé@vand
GEnie

* Documented Buglist and Fixlists

« Proactive notification of new technical articles o
interest as uniquely defined by the customer.

Premier » $25,000 year flat fee includes 150 support incisigetar | « Same as Premier Global
« Additional 10 pack of incidents, $1,500
» Designated Premier Support Team
 Proactive account services/support planning aniewev
* 24x7, 800 toll free access
» TechNet subscription and full access to on-lingpsup
» Access to Microsoft Knowledgebase via Tech Net,
MSDN, Microsoft OnLine, CompuServe, Internet,
America Online, Prodigy and GEnie
Priority * $3,995/year including 35 incidents/year * Same as Premier Global
Comprehensive

» $1,500/10-pack of incidents

* $150/incident

* Priority access to support queues
* 24X7 access, 800 toll-free access

(annual contract only) Access to Microsoft Knowletlgse
via MSDN, Microsoft OnLine, CompuServe, Internet,
America On-line, Prodigy and GEnie
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Microsoft Authorized Support Centers

Microsoft's ASCs are specially trained and certifen Microsoft products and are selected for thbility to provide a
broad range of mission-critical support optionsst@mers can choose to work with the ASC as a simgji#t-of-contact
or they can combine ASC services, Microsoft sesjicgher Microsoft partners and/or in-house stgffliSCs are
provided with high-level backup support from Micofts along with complete product information, exme training,
diagnostic tools, and service offerings. Microgeims with the following ASCs: AT&T Global Inforniah Solutions,
Corporate Software, Digital Equipment Corporatidiewlett Packard, HFSI, Inacom Corp., Softmart I8pectrum
Integrated Services, Unisys Corporation, and Vansta

Authorized Technical Education Centers

In the U.S. dial 1-800-SOL-PROV for a list of thede ATEC’s nearest you. For International logaijacontact your
local Microsoft subsidiary.
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Server Product Comparison

The following pages provide a detailed compardisteng of features between the Windows NT Servet BletWare
operating systems. This comparison is based omiaiion published by Novell on the current impletagions of their
products. The key to the individual line item is:

v Functionality of the feature is included within theduct (unless otherwise noted)

When appropriate, additional information is prowde the table or in footnotes.

Summary of Key Features:

Windows NT | NetWare3.12 |  NetWare 4.1

Server

Architecture:
Pre-emptive multitasking v
Processors — Intel v v v
Processors — RISC MIPS, DEC Alpha,
PowerPC
Symmetric multiprocessing v'32 Processors
Virtual memory v
Microkernal arcitecture v
Memory protection for apps and subsystems v (for debugging only)
Transports:
NetBEUI, IPX IPX,
TCP/IP (native) TCP/IP (tunneling)
File System:
Efficient subblock allocation v 512 bytes v 16K v 16K
File compression v v
High performance Asynchronous I/O v
Performance optimizations:
Dynamic cache v' 1GB per process$ (static cache)
Security:
Designed to meet C2 Security v
Single logon compatibility for client-serve v v
applications
Centralized security event auditing v
Network Management:
GUI utilities v v
Remote administration, performance and v
event monitoring
DHCP support for TCP/IP v
WINS support for TCP/IP v
Performance monitoring:
Graphical remote performance monitoring v
Fault tolerance:
File System Recovery Log v
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Detailed Feature Comparison:

Windows NT NetWare 3.12 NetWare 4.1
Server
Architecture:
Multi-user operating system v v v
Pre-emptive multitasking v
Processors — Intel v v v
Processors — RISC MIPS, DEC Alpha,
PowerPC
Symmetric multiprocessing v'up to 32 Processcrs
Asymmetric multiprocessing v
Clustering
Minimum memory RAM 16 MB 4 MB 6 MB
Maximum memory RAM 4 GB 4 GB 4 GB
Paged virtual memory v
Dynamic memory cache v
Maximum number of user connections unlimited 250 0oao
32-bit operating system v v v
Dynamic loading of services v v v
Memory protection of applications v
Audit alerts v v’ Audit Y, Alerts N v
Structured exception handling v
Microkernel based architecture v
Protected subsystems v
Hardware abstraction layer v
Unicode support v
Installable File systems v v v
NIC support - Client:
16-bit Ethernet support v v v
32-bit Ethernet support v v v
16-bit Token Ring support v v v
32-bit Token Ring support v v v
NDIS support v v
ODI support v v v
Third party driver support v v v
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Windows NT

NetWare 3.12

NetWare 4.1

NIC support - Server:

Server

16-bit Ethernet support

32-bit Ethernet support

16-bit Token Ring support

32-bit Token Ring support

NINTNENEN

AN NAN

AN NAN

NDIS support

ODI support

v’ Novell requestor only;

Third party driver support

Multiple network adapters

AN

AN AN

AN AN

Other hardware support:

CD-ROM

SCSI adapters

Plotters

AN AN

AN NAN

Scanners

ASAANA NAN

Transports:

IPX

IPX Dial-in

Packet Burst

LIP

NENENES

NENENES

AppleTalk

v’ (extra cost)

v’ (extra cost)

NetBEUI

AN NA VA NANEN

TCP/IP (tunneling)

v

v

TCPI/IP (native)

AN

O8]

v (in SDK)

DECNet

v (DEC)
v

DLC

Internal routing

v RAS only

IPCs:

Named Pipes (client side)

Named Pipes (server side)

Sockets

Transport Library Interface

DCE compatible RPC

NIKNENENEN

LU 6.2, LU1, LUO, LU2, LU3

v (SNA Server)

v'(NetWare SAA

v'(NetWare SAA

HLLAPI

v (3rd party)

v (3rd party)

Local Procedure Call (LPC)

v (3rd party)
v

Semaphores v v
Mutexes v v
Timers v

v

Asynchronous Procedure Calls
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Windows NT NetWare 3.12 NetWare 4.1
Server

File System:
Maximum number of file locks unlimited 100K 100K
Maximum number of file opens unlimited 100K 100K
Maximum file size 17 billion GB 4 GB 4 GB
Efficient subblock allocation v 512 bytes v v 16K
File compression v v
Transaction-based file system v v
Support for DOS files v v v
Support for Mac files v v v
Support for OS/2 files v v v
Support for NFS v 3rd party v'extra cost v'extra cost
Volumes/files span drives v v v
Total disk storage 408 million TB 32TB 32TB
Maximum volumes/server 25 64 64
Maximum physical drives/server limit of hardwarz 240 1024
Maximum partition size 17,000 TB drive size drivees
Maximum volume size 17,000 TB 32TB 32TB
Disk quotas v 3rd party v v
High performance asynchronous 1/O v
Memory mapped File 1/O v
Maximum length of file name 255 255 255
Long file names made visible to MS-DOS; v v only on HPFS v only on HPFS

programs

Performance optimizations:

Dynamic cache

v 1GB per process$

(static cache)

Elevator seeking

Read-ahead caching

Background writes

Overlapped seeks

Split seeks

Directory hashing

Directory caching

File caching

AN NE VA NA SA NN

AN NE VA NA NA N VAN

Virtual Memory

Returnable memory

AN NA VA NA VA VA VA VA NAN

ANAN

ANAN

Data scattering

Security:

Designed to meet C2 security

v Redbook
v Orangebook

v Redbook
Orangebook N/A

Designed to meet B2 security

v’ 3rd party

Single login to network

Single, secure logon

v
v

AN

SES

Single logon for compatible client/server :

Minimum password length restriction

Passwords encrypted

Packet signingsecure authentication)

Password aging

Password history

Min. time until password can be changed

AN NA VA NANEN

AN NA VA NANEN

AN NA VA N NEN

Reviewer's Guide

Microsoft Windows NT Server 3.51 - 6/95

Paget8




Windows NT |  NetWare3.12 | NetWare 4.1

Server

Account lockout v v v
Restrict login to specific workstation v v v
Replaceable client login v v
Limit concurrent connections for single user v v
Restrict login by time and day v v v
Set account expiration date v v v
Disconnect when access time expires v v v
Re-key password verify v v v
Configurable administrative rights v v v
Centralized security event auditing v
Security event alerts v
File system auditing v v v
Directory and File rights:
Read v v v
Write v v v
Execute v v v
Delete v v v
Change permissions (Grant) v v v
Take ownership v v v
List Directory v v v
Create files in Directory v v v
User rights:
Access workstation from network v
Logon locally v
Back up files and directories v v v
Restore files and directories v v v
Change the system time v
Shut down system locally v v'rconsole v'rconsole
Force system shutdown remotely v v'rconsole v'rconsole
Load and unload device drivers v v'rconsole v'rconsole
Manage audit and security logs v
Take ownership of files or other objects v v'yes, with v'yes, with
supervisor rights supervisor rights
Security auditing:
Audit user security transactions v v v
Audit user file transactions v v v
Audit administrator transactions v v v
Audit file-creation statistics v v v
Audit volume statistics v v v
Filter audit logs v v v
Audit security policy changes v
Audit restart or shutdown of system v v
Non-dedicated server v with OS/2 add-in
product
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Windows NT NetWare 3.12 NetWare 4.1

Server
Printing:
Remote printer port on Workstation v v v
Peer print services v
Assign priorities to print queue v v v
Multiple queues to a single printer v v v
Multiple queues on multiple printers v v v
Multiple printers on one queue v v v
Postscript supported v v v
Maximum shared printers per server unlimited 16 255
Cross platform printing (0S/2) v v v
Cross platform printing (UNIX) v v'extra cost v'extra cost
Cross platform printing (NetWare) v v v
Cross platform printing (SNA) v v v
Remote queue management v v v
Support for multiple forms v v
Network attached printer support v v v
User notification of job completion v v v
Operator notification of print problem v v v
Printer alerts:
Out of paper v v v
Print request deleted v v v
Print request completed v v v
Printer off-line v v v
Paper jam v v v
Needs specific form v v
Configure error reporting to specific users v v
Network Management:
Command line utilities v v v
GUI utilities v v
Remote administration, performance, anc v 4 v
event monitoring
Asynch remote administration v v v
Remote installation v v v
Remote upgrade v v v
Remote corrective service v v v
Remote session security v v v
Remote modem callback v v'extra cost v'extra cost
DHCP support for TCP/IP v
WINS support for TCP/IP v
Performance monitoring:
View total percent CPU use v v v
View total privileged CPU use v
View total user CPU use v
View logical disk use v v v
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View physical disk use

Windows NT

Server

NetWare 3.12

NetWare 4.1

View cache utilization

View packets/bytes sent

View page/faults per second

View number of active processes

View number of active threads

View processor time by process

View processor time by thread

Log performance statistics

NENTNENENENENENES

Delegating admin responsibility:

Account operators

Backup operators

Directory administrator

Enterprise administrator

Print operator

NINENENEN

AN NE VA VAN

Replication operator

Server operator

ANA NE NA SA YA NAN

AN

AN

Alert messages:

Volume is getting full

Volume is full

Error log is full

Connection slots depleted

NENENES

Memory for resource allocation depleted

low virto@mory
alert

AN NE VA VAN

AN NA N NAN

Disk utilization above threshold

AN

AN

AN

Fault tolerance:

File system recovery log

Redundant directory structures

Directory verification during power-up

Read-after-write verification

Hot fix

AN NE VA VAN

Salvage/undelete

UPS support

v (FAT only)
v

Disk duplexing

v

Disk mirroring

v

AN NE VA NA SA NN

AN NE VA NA SA NN

Software RAID 5

v

Server mirroring

v'3rd party

AN

Dynamic volume sets

AN

Backup:

Backup/restore of server disk w/security

On-line backup of account files

SES

Backup utility included

Workstation backup (Windows for
Workgroups, Windows NT Workstation)

A SANAN

v TSR

v TSR

Automatic file replication service

Server Job Scheduling

ANAN
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Current Publications on Windows NT

As of February, 1995, there are at least 60 baoksint on Windows NT.

TITLE AUTHOR ISBN

Advanced Windows NT Richter, Jeffrey 1-55615-567-0
Application Programming for Windows NT Murray, Wém H., 111 0-07-881933-4
Borland C Plus Plus X.0 Programming for Windows & Yao, Paul 0-679-75146-7

Windows NT

C Plus Plus Windows NT Programming

Andrews, Mark

1-55828-300-5

Customizing & Optimizing Windows NT

Pappas, Chris Murray, William H.

0-201-62624-1

Customizing & Optimizing Windows NT

Pappas, Chris Murray, William H.

0-201-62624-1

Distributing Applications across DCE & Windows NT

osenberry, Ward; Teague, Jim

1-56592-047-3

Help Windows NT 3.1

Ezzell, Ben

1-56276-151-X

Inside AutoCAD, Release 13.0 for Windows & NT

Nevd®&s Publishing

1-56205-319-1

Inside the Windows NT File System

Custer, Helen

1-55615-660-X

Inside Windows NT

Stoddard

1-56205-124-5

Learn Windows NT In a Day

Columbus, Louis

1-55622-365

Mastering Windows NT

Simpson, Alan

0-7821-1352-4

Mastering Windows NT 3.5 Server

Minasi, Mark

0-13-097817-5

Mastering Windows NT Programming

Myers, Brian; Hanf&ic

0-7821-1264-1

Mastering Windows NT Special Edition

Simpson, Alan

0-7821-1128-9

Microsoft ODBC 2.0 Programmer's Reference & SDKda&uiFor | Microsoft 1-55615-658-8
Microsoft Windows & Windows NT

Microsoft Windows NT Resource Kit: The Informati&nTools Microsoft 1-55615-657-X
You Need to Become a Windows NT Expert, Versionf8t5

Workstation & Advanced Server Editions

Microsoft Foundation Class Primer: Programming Vdiwd & Conger, Jim 1-878739-31-X
Windows NT with MFC

Microsoft LAN Manager for Windows NT Microsoft 1-55615-543-3
Microsoft Windows NT 3.5: Guidelines for Securijydit & Microsoft 1-55615-814-9
Control

Microsoft Windows NT Messages Reference 1-55615-600-6
Microsoft Windows NT Resource Guide 1-55615-598-0
Microsoft Windows NT Resource Kit 1-55615-602-2
Microsoft Windows NT Step by Step Catapult, Inc. 1-55615-573-5
Microsoft Windows NT TCP-IP Guide 1-55615-601-4
Microsoft Windows NT Workstation Step by Step Catigpnc. 1-55615-695-2

Migrating to Windows NT: The Insider’s Integrati@uide

Kennedy, Randall C.

1-56686-103-9

Moving into Windows NT Programming

Leavens, Alex

0-672-30295-0

Multitask Windows NT

Powell, Joel

1-878739-57-3

Network Remote Procedure Calls: Windows NT, Windo®S

Eddon, Guy

0-13-100223-6

Networking NT: Using Windows NT in the Corporate NA
Environment

Monro, Christopher

0-442-01829-0

Networking Windows NT Ruley, John D. 0-471-31072-7
Networking with Windows NT Columbus, Louis 1-55622-421-4
Optimizing Windows NT Blake, Russ 1-55615-619-7
Optimizing Windows NT Microsoft 1-55615-655-3
Optimizing Windows NT Blake, Russ 1-55615-619-7

OS - 2 2.X vs. Windows NT

Computer Technology Research Cor

p.1-56607-021-X

PC Magazine Windows NT Networking

Derfler, Frank

1-56276-114-5
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TITLE

AUTHOR

ISBN

Practical Guide to Windows NT

Spencer, KennethSchoeniger, Eric

1-878956-39-6

Programming Windows NT with C & C

Andrews, Mark

1-55828-300-5

Running Windows NT

Stinson, Craig

1-55615-572-7

SAS Companion for the Microsoft Windows NT Envirogmb,
Version 6

1-55544-527-6

Seven Keys to Learning Windows NT

Houlette, Forrest

1-56205-156-3

Show-Stopper: The Breakneck Race to Create Windbv& the
Next Generation at Microsoft

Zachary, G. Pascal

0-02-935671-7

Teach Yourself . . . Windows NT

Rao, Hy

1-55828-269-6

Ultimate Windows NT

New Riders Development

1-56205-135-0

Using Windows NT: Special Edition

Que Developmend@, Columbus,

Eidoson, Woeher, Peterson

1-56529-101-8

Using Windows NT: The Essentials for Professionals

Brain, Marshall, Campbell, Kelly

0-13-091977-2

Van Wolverton’s Guide to Windows NT: Easy Directofior
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