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overic I

Organizations are efficient when they focus on their business goals
instead of on the technologies they use. For this purpose, it is neces-
sary to increase application usability and reuse, enable easy access
to data from different sources, and reduce development time. UNIX
systems are already present in the enterprise in significant numbers
while advances in information technology are occurring on inexpen-
sive PCs. MIS organizations must move forward, but also leverage
their investments in UNIX systems, so many must integrate existing
UNIX systems with the Microsoft® Windows® family of operating sys-
tems. Integration, in this case, means enabling network connectivity,
cross-platform development, object services, messaging, database
access and system management across Windows-family and UNIX
systems.

Users get network connectivity between Windows-family and UNIX
systems through technologies and products like Network File System
(NFS), LAN Manager for UNIX (LMU), TCP/IP, and the X Window
System™ protocol. Microsoft® has made the Windows application
programming interfaces (APIs) available to developers on UNIX sys-
tems through the Windows Interface Source Environment (WISE) li-
censing program. With WISE products, users will be able to run
shrink-wrapped Windows applications on UNIX systems. Microsoft's
object technology, OLE, will also become available on UNIX systems
through WISE. Users and developers get cross-platform database
services between Windows-family and UNIX systems through Open
Database Connectivity (ODBC) and Open Data Services. Users can
send and receive email between the Windows-family and UNIX sys-
tems using products like Microsoft Mail and Microsoft Exchange
Server. System managers can manage heterogeneous systems using
Microsoft Systems Management Server and third-party Windows-
family based Simple Network Management Protocol (SNMP) software
such as OpenView and NetView®.

Users benefit from integration since they can focus on solving busi-
ness problems without worrying about hardware and software details.
Developers benefit since they can leverage their platform-specific
knowledge for multiple platforms. System administrators can manage
heterogeneous systems easily and remove administrative problems
for users and developers. Integration helps MIS managers and corpo-
rate purchasing reduce costs for software, hardware, software main-
tenance, and training.



1. Introduction

The casefor integration

Aligning information strategy with business goals is one of thenfost
challenges of IT organizations. Therefore, it becomes importantotadpr
easy access to information from multiple sources, reduce softleaetop-
ment time, increase application usability and re-use, and incorpugate
technologies while leveraging existing assets. More than 2.5omilUNIX
systems are installed in businesses, while Windows is theogesferating
system of choice, with an installed base of more than 60 million.

Early implementations of client/server technologies in MIS mirgdions
occurred on UNIX systems and this led to a major investment X di¥s-
tems. Meanwhile, major advances in information technology are happening
on inexpensive PCs running Windows and Windows NT™. MIS organiza-
tions must move forward with new technologies while still legig their
previous investments in UNIX systems. It is therefore necg$sadntegrate
existing UNIX systems in enterprises with Windows family systems.

UNIX systems also have a significant presence in finanagnsfic, engi-
neering, and academic organizations. These organizations are abssinc
ingly turning to Windows and Windows NT systems, which must be inte-
grated with existing UNIX systems.

Formsof integration

At a minimum, integration of Windows-family and UNIX systems tqre-

vide simplenetwork connectivity between the systems. Users must be able to
access files across platforms over a network, and applicatiod#ferent
systems must be able to communicate with one another.

Better integration will facilitate cross-platforapplication devel opment,

object services, database access, messaging, andsystem and network man-
agement.

Network connectivit
Applications
Databases
Objects
Messaging
System and network
management
——
— i
—)
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PC UNIX system
Figure 1: Integration occursat many levels

With cross-platform application development, developers will be able
write platform-independent applications. Cross-platform object s=Jist
software components communicate across platforms easily andusaise



more productive. System administrators will be able to manageolgene-

ous systems easily if system-management software can provioee place,
management information about heterogeneous systems. Cross-platfarm dat
base and messaging services provide users with a meansyfoplatfsrm-
independent information exchange.

This paper is organized into sections for the following readers:

e Users: Integration Shifts Focus to Tasks, Not Technologies

* MIS Managers: Move Forward While Leveraging Existing Investments

» System Administrators: Integration Offers Consolidated System and Net-
work Management

» Developers: Integration Speeds and Simplifies Multiplatform [Rgve
ment

Throughout the paper, “Windows family” refers to Windows 3.1, Windows
for Workgroups and Windows NT.

Contact information for third-party software vendors is provided in Appe
dix A.



2. Users: Integration Shifts Focus to Tasks, Not Technologies

End-users regard technology as a means towards achieving tHeir@ea-
erally it is best to hide as many software and hardwarelglé@in them as
possible. Integration between Windows-family and UNIX systenssusers
work with different systems without knowing much about the underlying
details.

Accessing information across platforms

Users of Windows-family systems can access files on UNbtesns easily
without understanding the protocol used to provide access to the fisacr
platforms. For example, a user working with Microsoft Excel on ac®C
open a text file on a UNIX system across a network in exgat\same way

he or she would open the file on the PC using the File Open dialog box. Ap-
plications hide cross-platform technical complexity so users cas forc the
applications they work with. Similarly, UNIX-system users eagess files

on Windows-family systems.

Using applications on other systems

Users often run both personal productivity Windows-based applications and
some vertical or in-house developed software on a UNIX systemuJdre
needs to access both applications from the same system.

With third-party products, users on UNIX systems or X terminals in
remote Windows NT-based applications or remote X Window System appli
cations on Windows NT. Similarly, a user of a Windows familyeystan

run remote X Window applications on UNIX systems. Many third-party
software vendors support this option, so users have a wide choic@nSecti
Four, “System Administrators: Integration Offers Consolidatede®ysand
Network Management” describes options for application servidesasys-
tems.

Using the same application on different platforms

Users on UNIX systems who need applications like word-processuts
spreadsheets either buy expensive UNIX applications, or buy a PGQCand P
based applications. Those who buy UNIX applications are restrictesirg

the application only for that particular version of the UNIX systéJsers
cannot change to another UNIX system and continue to use the application
they bought earlier.

Windows Interface Source Environment (WISE) emulators let userin-
expensive, shrink-wrapped Windows-based applications on UNIX and Mac-
intosh® systems. WISE is a Microsoft licensing program that enahtes i
gration of Windows-based applications with UNIX and Macintosh systems
Microsoft has licensed Windows source code to Insignia Solutions Inc. and
Locus Computing Corporation. Insignia’s product, Softwindows, lets users
run shrink-wrapped Windows and OLE-based applications on Macintosh and
non-Intel® based UNIX systems. The Locus product, Merge, lets weeks



with shrink-wrapped Windows-based applications on Intel-based UNIX sys-
tems.

WISE emulators enable users to run inexpensive, shrink-wrapped Windows-
based applications on UNIX and Macintagfstems. WISE emulators make
more than ten thousand off-the-shelf Windows-based applications available
to users on Macintosh and UNIX systems.

Windows and OLE-based solutions

Windows APIs/OLE
A A A A
UNIX Windows Windows NT Macintosh
Figure 2. Windows I nterface Sour ce Environment (WISE) pro-
vides open cross-platform flexibility

WISE offers:

. Compatibility Because WISE emulators use Windows source code li-
censed from Microsoft, they provide maximum compatibility with the
many thousands of shrink-wrapped Windows-based applications on the
market. Users can choose from sevaraxpensive shrink-wrapped
Windows-based applications off the shelf and use them on UNIX and
Macintoshsystems.

ConsistencyEnd users who need to use existing Macintosh and UNIX
solutions can use company-standard Windows-based applications to sim-
plify their jobs. Users can thus use a consistent set of applisadicross
several platforms.

Confidence Users can adopt a solution that will evolve along with fu-
ture versions of Windows, taking full advantage of improving technol-
ogy. Microsoft has committed to providing WISE licensees with &tur
versions of Windows source code, thereby continuing to provide the best
application compatibility and performance for today’s and tomorrow’s
applications.

Object technology

OLE



OLE is Microsoft's object technology that lets users worklgagth multi-

ple applications. OLE is based on the Component Object Model, an underly-

ing system software model that enables interoperability betweftware

components. With OLE applications, users receive the following features:

e OLE Documents OLE Documents improve the content of business
documents and the process of creating them. OLE Documents can con-
tain any type of information, including text, spreadsheet tables, pEcture
graphics, video, or sound. Users can create the information contained in
an OLE Document with any supporting OLE-enabled application, such
as a spreadsheet application, graphics application, or multimedia appli
cation. These applications can be supplied by different software vendors,
because OLE components work togetl@tE Documents not only en-
hance user productivity by creating a seamless computing experience
but also let users communicate their ideas more effectively. As a user ed-
its an OLE Document that contains different types of information, the
specific tools necessary to edit the different types of infaomadre
made available to the user automatically within the context ofitka-
ment. This is called Visual Editing. With OLE Linking, a documear ¢
contain information that maintains a data link to another document.
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OL E Document: This memo was created in a wor d-

processing application. It contains an embedded spread
sheet table and an embedded spreadsheet chart.




e OLE Drag and DropOLE Drag and Drop allows users to exchange in-
formation between applications without worrying about saving files to
disk or converting information to different formats. For instancesex
can select an embedded spreadsheet in a document and drag it over to
another document in another application. By making data exchange
graphical and intuitive, OLE Drag and Drop increases productivity.

e OLE Controls OLE Controls are OLE-enabled software components
that users can purchase to extend and enhance an application’s function-
ality. Users can use OLE Controls in custom or off-the-shelf -OLE
enabled applications. Most popular development environments, includ-
ing the next version of the Microsoft Visual BaBiprogramming sys-
tem, will support OLE Controls as an efficient means to build busines
applications using high-quality, prefabricated software components.

 OLE Automation Automation enables applications to expose command
sets that operate within and across applications. For example, @anser
invoke a command from a word-processing program that sorts aghinge
cells in a spreadsheet created by a different application.

OLE is available today on Windows-family and Macintosh systems.

OLE on UNIX systems

Through the WISE licensing program, Microsoft will enable full Odip-
port on all major UNIX systems. Users can use OLE-enabled atiphs
and realize all the benefits of OLE on UNIX systems.

Common Object Model (COM)

COM is a non-graphical layer of software built on the OLE Compo@bnt
ject Model. It was defined by Microsoft and DEC® in order to provide
cross-platform object services. Working with DEC, Microsoft nadte to
make COM available on HP-UX®, SunOS, IBM® AIX®, OpenVMS, Ul-
trix™, and OSF/1.

In future, COM will let users use components across networksngianice,

a user working on a Microsoft Excel spreadsheet could bring malgiock
information directly into the cells of the spreadsheet from aterINIX
server that supports COM. The source of the information would be transpa
ent to the user, and the user would work as though the information was being
generated locally.

M essaging

As more companies use heterogeneous systems, it becomes moraritnport
for users to be able to send messages from one system to alditresoft

Mail enables users on PCs, Macintosh and UNIX systems to excheasge
sages with one another.

Communication between users on different systems is easike ifigers
make use of similar applications. With WISE emulators, usersNiix dnd
Macintosh systems can send and receive email using the samd®Wsgi



based mail application on all systems, improving communication and in-
creasing productivity.

Microsoft Exchange Server, the next messaging product from Microsoft, will
also enable messaging between PCs, Macintosh and UNIX systems.

Databases

PC users can access databases from companies like Oragl=®e®, or
Informix® that are running on UNIX servers. The user does not need to
know anything about the system on which the database resides. Users on
UNIX-client systems can also transparently access databagers like Mi-
crosoft SQL Server™ running on Windows NT Server.

Several UNIX system based databases such as those froma @naclnfor-

mix are also available on Windows NT, so users can choose frometyva

of inexpensive database systems.



3. MIS Managers: Move Forward While Leveraging Existing Investments

Early implementations of client/server technologies in MIS mirgdions
occurred on UNIX systems and this led to a major investment X di¥s-
tems. Meanwhile, technological advances in information technology are
happening rapidly on inexpensive PCs running Windows and Windows NT.
MIS managers must move their organizations forward with nelmtdogies
while still leveraging existing investments in UNIX sys&ermntegration be-
tween Windows-family and UNIX systems helps MIS managers #as
transition to open systems and reduces the costs that result frerarage-
neous environment.

Reducing softwar e and hardwar e costs

Many MIS professionals use UNIX systems for running some apiphsat

and PCs for personal-productivity applications. Such users can use Windows
Interface Source Environment (WISE) products to run the personal produc-
tivity applications on their UNIX systems. WISE thus eliminates the rared f
extra PCs used in this manner.

Because Windows-based applications are inexpensive, MIS managers ca
use WISE products to run them on Macintosh and UNIX systems and thus
reduce costs.

Because solutions are available for application services betWiedows-
family and UNIX systems, MIS managers need not buy multipleesysto
provide users access to both Windows-family and UNIX applications.

Reducing product cycle time and softwar e maintenance costs

WISE lets MIS departments easily develop and maintain applicagimul-
taneously for Windows, Macintosh and UNIX systems. Developers Write
Windows APIs and OLE and use the resulting applications on Windows,
Macintosh, and UNIX systems. Developers maintain a single codeftas
an application running on Windows, Macintosh, and UNIX platforms.
Similarly, developers already proficient with UNIX systenan awrite to
UNIX APIs and use the application on Windows NT with the help of the
UNIX environments available for Windows NT.

With the availability of cross-platform object technology, develspan re-
use software components across platforms and be more productive.
Developers writing database applications can become more prodhgtive
using Open Database Connectivity (ODBC), which is available amdd\is
family, Macintosh, and UNIX systems. With ODBC, developers wdtthe
same interfaces independent of the database they are accessing.

MIS managers thus reduce product cycle time and maintenancefaosts
such multiplatform application development.

Reducing training costs
Integration reduces costs because users do not need to be trainéztémtdif

systems to access information on these systems. For examplepa Wgim-
dows can work with Microsoft Excel on a PC and open a file on a UNIX sys-



tem across a network exactly as he or she would open the fildlidgtosoft

Excel on the PC. The user does not need to know anything about UNIX sys-
tems to perform this task. Similarly, Windows NT provides diteess utili-

ties such as ftp, telnet and so on, that are already famillaNt¥ system
users, so these users need not be trained in new techniques for iioformat
access.

Developers writing database applications can use ODBC on both Windows-
family and UNIX systems, which gives them access to mone Siadata-
base servers. Developers need not be trained for the differehasiedahey

are accessing, or for the system they are uSinthey simply write to the
ODBC APIs.

WISE products let users and developers trained in Windows and OtE lev
age their training for Macintosh and UNIX systems as wethil&fly, de-
velopers and users already proficient on UNIX systems can udX UN
environments on Windows NT with little training.

Because users need not learn to use different technologies, thaeedl

less help from MIS in day-to-day activities. MIS helpdesks thils receive
fewer help requests.

Making communication easier

Several cross-platform messaging solutions are available es® ars differ-

ent platforms can easily exchange messages between Windows-fdat-
intosh and UNIX systems. MIS professionals can use the sameaijopis
used by senior management and the sales force, although MIS maykbe w
ing on different platforms. This is because WISE emulators ershilek-
wrapped Windows-based applications to run on Macintosh and UNIX sys-
tems. This increases communication between MIS, senior managament,
sales.

Choosing from among many vendors

MIS professionals can choose from more than ten thousand inexpensive
shrink-wrapped Windows-based applications offered by many different ven-

dors. These easy-to-use applications run on Windows, Macintosh, and UNIX
systems and increase productivity.

Reducing client/server migration costs

While downsizing to a client/server system, MIS may need ¢pat@ main-
frame applications to heterogeneous systems. This requires expertie
targeted platforms and the extra work of migrating the saniefnaime ap-
plication to multiple platforms. Now, MIS professionals can migragen-
frame applications once to Windows and use WISE products to run the mi-
grated software on UNIX and Macintosh systems also. On the othdr ha
MIS can choose to migrate mainframe applications to UNIX systnd use
UNIX environments on Windows NT to run the applications on Windows
NT.

10
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4. System Administrators: Integration Offers Consolidated System and Network Management

System administrators in a multiplatform environment need to enaleles
to access information, run applications, access databases, and exobange
sages across platforms. Also, they need to manage heterogenstensssy
from a single place.

Providing file services across platforms

At a minimum, system integrators must provide users with ansnehac-
cessing files between the Windows-family and UNIX systemste8y inte-
grators must enable Windows-family systems to provide filgices to
UNIX clients and vice-versa.

Windows NT Server as a file server for UNIX clients

Windows NT Server provides file services to PCs through theeEdfes-
sage Block (SMB) protocol. File service for UNIX clients dsailable
through the Network File System (NFS), SMB protocols and the ftp service.

NES Third-party NFS servers such as DiskShare from Intergrapgh C
poration, BW-Connect from Beame & Whiteside Inc., NFSWare from
Process Software, and Chameleon32NFS from NetManage Inc. are
available for Windows NT. These servers enable Windows NT Strve
provide file service for PCs, UNIX workstations or other systecting

as NFS clients. They provide support for the NTFS, FAT, CDFS and
HPFS file systems and some also enable the exporting of network drives.
A Windows NT Server system could, for instance, connect to a Net-
Ware® server and share out the NetWare server’s file® dlients.
Support for the Intel®, Alpha AXP™, and MIPS® platforms is available
and PowerPC™ support will be available in future.

SMB: Free SMB clients for UNIX systems are provided by SMB&er
which is available on nimbus.anu.edu.au in the directory
pub/tridge/server.

ftp, rcp Windows NT Server provides the ftp service, which enables
bidirectional transfer of ASCII and binary files. The ftp ses& not in-
stalled by default since the service could cause a securagtbte the
Windows NT system. Because UNIX users are already famiiiéwthe

ftp service, they can easily access files from Windows Mives. rcp
provides a mechanism to unidirectionally copy files between twe sys
tems of which one or both can be remote. A third-party rcp server for
Windows NT is available from Software Innovations Inc.

UNIX serversasfile servers for Windows family clients

UNIX servers can provide file services to Windows-familgteyns through
NFS, SMB, ftp, and rcp.

NES Third-party NFS clients such as PC-NFS®/Windows from Sun
Microsystems®, PC-NFS/Windows NT from Intergraph, BW-Connect
from Beame & Whiteside, and Chameleon32NFS from NetManage are
available for the Windows family. With such software PC usarsaz-

12



cess files from PCs, UNIX systems and other systems aatnyFS
servers.

SMB: Users from Windows or Windows NT systems can accessofiles
UNIX systems running LAN Manager for UNIX (LMU). Microsoft fia
licensed the source code for LAN Manager for UNIX and the source
code for Windows NT Server to AT&T® GIS. AT&T GIS will subli-
cense the code to other vendors to provide Microsoft Networking on
UNIX systems. Advanced Server for UNIX (ASU) is the nexiagation

of LAN Manager for UNIX being developed by AT&T. The ASU tech-
nology is fully interoperable and functionally compatible with the net-
working technology incorporated in Windows NT. ASU is equivalent to
Windows NT Server in terms of establishing and managing accounhts a
providing support for trusted domains. System administrators can use the
Windows NT Server tools to administrate the UNIX servers. DBS a
license for Advanced Server for UNIX and has stated thatliimple-

ment it on the OSF/1 and VAX™ systems. Unipress will provide Ad-
vanced Server for UNIX on Solaris. SCO® announced an agreement to
license ASU from AT&T GIS and provide it on SCO-UNIX. Bull, SNI
and Olivetti® will also provide Advanced Server for UNIX on thei
UNIX systems.

LAN Manager for LAN Manager for LAN Manager for
0Ss/2 UNIX 'VMS(PathWorks™)
Windows NT 0S/2® UNIX VMS™
Server

A

All major network clients and protocols supported

Figure 4: Microsoft Networking

ftp, rcp Windows NT provides ftp and rcp clients, and ftp and rcp cli-
ents for Windows are available from third parties like WaRaher &
Quinn, Wollongong, and Frontier Technologies. Both ftp and rcp clients
are functionally similar to the ones available on UNIX systaffish the
ftp client, a user on Windows NT can access ASCII and binary dite

13



remote systems. The remote system(s) must be configured tdaheus
rcp requests by configuring a file such as a .rhosts file.

Printing across platforms

Windows NT provides TCP/IP printing services based on RFC1179, which
contains the communication specification for line printer remoté épd

line printer daemon (Ipd) printing. The lpd and its components in RFC1179
are known as Berkeley Style Daemons. Windows NT enables primtting
UNIX servers that support the Berkeley style TCP/IP printilagmons.
Windows NT provides an Ipd server that lets UNIX machines with Beyke
style Ipr daemons to send print jobs to Windows NT.

Ipr and lpd support for Windows is available from third parties Nie¢Man-

age, Wollongong, SunSelect, Walker Richer & Quinn, and Frontier Tech-
nologies.

Running applications acr oss a networ k

Corporate users often use personal productivity applications on Windows as
well as workstation applications on UNIX systems. In such sitngtisys-

tem administrators must provide users access to both the persmhadtju-

ity applications and the UNIX applications from the same system.

Windows NT Server as an application server for UNIX clients

Windows NT Server can provide application services to Windowdyfami

systems over a network. Users on Windows family clients cortoeet

sharepoint on a Windows NT Server and use applications on the sepver. A

plication services to UNIX clients are provided as follows:

» telnet, rlogin, rsh, rexedelnet and rlogin offer basic terminal emulation
to remote systems over TCP/IP. rsh provides a simple mechanism
execute a process on a remote system over TCP/IP. rexec preiniiles
lar functionality as rsh with the addition of cleartext passworbemti-
cation. Windows NT does not provide any of these services because
these could cause a security loophole. When a user on another system
needs to telnet, rlogin, rsh or rexec to a Windows NT system, tlse pas
word for the Windows NT account will be passed in cleartext over the
network. A malicious sniffer on the network could get hold of the siser’
password and compromise security. If users want these servidémon
dows NT, they can use third-party telnet and rlogin server saftwar
available from Ataman Software, Seattle Lab, and Software |hiooga
Software Innovations also provides rsh and rexec servers for Windows
NT.

e X Window System clients on Windows NK Window System client
software on Windows NT is available from third parties suchaafD-
cus Inc. Users of UNIX systems can run X Window System applications
on Windows NT over a network.

14



* Running Windows-based applications remateBjtrix Systems, Pro-
logue, and Adonis Corporation will make multi-user versions of Win-
dows NT available to customers. Using software being developed by
these companies, users of UNIX systems or X terminals caW/iomn
dows family-based applications on Windows NT Server systemsaover
network.

UNIX servers as application servers for Windows family clients

» telnet, rlogin, rsh, rexedNindows NT provides telnet, rsh, and rexec
clients. Third party rlogin, rsh, rexec, and telnet clients argadla for
the Windows family from vendors like Wollongong, Walker Richer &
Quinn, FTP Software, and Frontier Technologies.

e X Window System servers on Windows NUsers on Windows and
Windows NT systems can run X Window System applications on UNIX
systems using X server software. Third party X server soéwsguch as
XoftWare from AGE Logic, eXcursion from DEC, X-One from Graf-
point, eXceed from Hummingbird Communications, Multiview/X from
JSB Corporation, Chameleon from NetManage, PC-Xware from Net-
work Computing Devices, X/Vision from VisionWare, Reflection/X
from Walker Richer & Quinn, and eXodus from White Pine Software
are available for the Windows family.

Connecting to the Internet
Internet services

Windows NT provides the ftp service that lets users on the Inteamsfer

files to and from Windows NT. This ftp service is similar he bne in use

on UNIX systems on the Internet, so UNIX users can use it easily.
Windows NT 3.5 resource kit will contain two public-domain Internet in-
formation servers: a World Wide Web (WWW) server and a Gopheess
Gopher offers distributed file-serving features with a good usterface.
Web servers provide plain and hypertext documents with links to other
documents around the world. These servers are available for I, &hd
Alpha AXP platforms. Public domain WWW and Gopher servers ard-avai
able as shown below.

Application Site Directory File name
GopherS emwac.ed.ac.uk pub\gophers gs*.zip
sunsite.unc.edu pub\packages\infosystems\gop&&*.zip
\servers\nt-goph
HTTPS emwac.ed.ac.uk pub\https hs*.zip
sunsite.unc.edu pub\packages\infosystems HS*.zip
\wwwiservers\https

15



Wide Area Information Server (WAIS) servers offer contentsinug ser-
vices to clients who connect over the Internet. A public domain Wéi&s
will be available in the Windows NT 3.5 resource kit. This sergealso
available oremwac.ed.ac.uk.edu in the directorypub\waiss.

Internet clients
Windows NT Workstation ships with ftp, telnet, rcp, finger, rexec, ahd r

clients.
Public-domain Gopher clients are available from several sites as follows:

Application Site Directory File name
Gophbook boombox.micro.umn.edu pub\gopher\Windows\gophbool gophbook*.*
sunsite.unc.edu pub\micro\pc-stufims-windows\ | gophbook.zip
winsock

BCGaopher bcinfo.bc.edu pub\bcgopher bcg08a3.exe

WSGopher boombox.micro.umn.edy pub\gopher\Windows wsg-11.eXe

HGopher gopher.ic.ac.uk Networking (see index)
Public domain WWW clients for Windows NT are available as shovthe
following table:

Application Site Directory File name

NCSA’s Mosaic| ftp.ncsa.uiuc.edu| Web\Mosaic\Windows wmos20a7 {zip

sunsite.unc.edu

pub\packages\infosystems\www\clientswmos20a7.zip
Mosaic\Mosaic-NCSA\Windows

Cello ftp.law.cornell.edy pub\LINCello * *

WinWeb sunsite.unc.edu pub\packages\infosystems\www\ winweb.zip
clients\WinWeb

Mosaic Net- ftp.mcom.com pub\netscape\windows nscape09.zip

scape

Using different network protocols

Increasingly, system administrators must provide interoperaliiityveen
systems supporting different networking protocols. With the Windows fam
ily, system administrators get support for protocols like TCRIEBEUI,
IPX/SPX, NetWare Core Protocol (NCP), Systems Network Aechire
(SNA), LAN Manager, X Window System, and NFS. Using this rich@rot
col support, system administrators can integrate Windows-fapdierms
into an heterogeneous environment in an enterprise.
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M anaging heter ogeneous systems

System administrators can effectively manage heterogeneousisystthey
can get information about the systems at one place. Administaorase
management software on Windows family or UNIX systems tonjetma-
tion about UNIX and Windows-family systems on the network.

SNMP-based system management

SNMP is part of the TCP/IP protocol and is used for exchanging manag
ment information among UNIX systems. SNMP management softwase

on central servers and enables system administrators to gahation from
client systems by using the SNMP service running on UNIX chgatems.
HP® OpenView, Sun SunNet manager, IBM NetView are examples of
SNMP management software. These products are available oiety wdr
operating systems.

Microsoft provides the SNMP service in Windows NT and will prowige
SNMP service in Windows® 95, to better integrate the Windows family with
UNIX systems. SNMP agents on Windows NT and Windows 95 systems
will provide SNMP management software on other systems witinvation
about themselves. System administrators on UNIX systemshwilbe able

to use SNMP management software such as HP OpenView on UNIX sy
tems to manage Windows NT and Windows 95 systems.

The SNMP service in Windows NT provides support for the Internet-Ma
agement Information Base-Il (MIB-Il) and LanMan MIB Il. Suppat the
Ethernet MIB, X.25 MIB and Host MIB is planned for future versions of
Windows NT.

HP OpenView and IBM NetView are examples of SNMP-based manage
ment software available on the Windows family. Using such produds, s
tem administrators using the Windows-family can manage UNIX clients.

Microsoft Systems Management Sever

Using Microsoft Systems Management Server, system adnaittistr on
Windows NT Server can distribute and install software, get haedaad
software configuration, and do remote performance analysis and trouble-
shooting for Windows-family systems. Using Microsoft Systemsige-
ment Server with DEC Polycenter AssetWorks on Windows NTe8eamd
UNIX client software from DEC, system administrators on Windds
Server can get hardware and software information from and distriloun-
stall software to UNIX systems. DEC provides Microsoft 8yst Manage-
ment Server clients for OpenVMS, Ultrix, SunOS, and OSF/1. Clints
Solaris, HP-UX and AIX will be available in the future.

Microsoft Systems Management Server also enables informatirarge
with system-management software like OpenView and NetView.
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Figure5: System management using Microsoft Systems
M anagement Server

Managing networks

Windows NT Server provides support for the Dynamic Host Configuration
Protocol (DHCP). With this service, Windows NT Server can proWiRle
addresses, subnet masks, and default gateway information autdsnatical
Windows-family systems on a Windows NT network. This makes admin
stration of TCP/IP networks easier.

A Windows NT hosted Domain Name Service (DNS) server will be indlude
in the Windows NT 3.5 resource kit. The DNS server handles mapping be-
tween host names and IP addresses and makes the informatioblevaiéa

the entire Internet. The DNS server thus enables communicatiordretw
Windows-family and UNIX networks.

Windows Internet Naming Service (WINS) servers configure aathtain

the mapping between IP addresses and names of machines in a GadedP
Microsoft network. The DNS server provides transparent gategagf
DNS gueries to WINS servers. Hence, UNIX systems can look mgsaf
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Windows family machines in the WINS database and need not use IP ad-
dresses for communication with Windows-family systems.

M essaging acr oss platforms

System administrators can enable users to send email betweeloWsi
family and UNIX systems by using Microsoft Mail and gatewayrosoft
Mail can be used to send mail to SMTP, X.400 and uucp based email appli-
cations on UNIX systems using the Microsoft Mail GatewayMI'B, and
the Microsoft Mail Gateway to X.400. The SMTP gateway supportgiMul
purpose Internet Mail Extensions (MIME), several attachment handpng
tions, message forwarding and multiple local account aliases. T4@0 X
gateway is compliant with the 1984 X.400 standard.

In addition to sending mail to UNIX systems, users can use Micdrbtaif
and gateways to send email to Macintosh, MVS™,  VMS and sevéral ot
systems.

Microsoft Exchange, the upcoming messaging product from Microsoft, will
provide clients for Windows family, Macintosh and UNIX systemsintJs
these clients, users can send and receive messages betwedtafiG®sh

and UNIX systems. Microsoft Exchange Server provides native sufmport
SMTP and X.400. System administrators can thus set up communication be-
tween Microsoft Exchange and both X.400 and SMTP-based messaging ap-
plications on UNIX systems.

Database access across platforms

System administrators can enable PC users to have accesshiasda from
companies like Oracle, Sybase, and Informix running on UNIX seryars.
ers on UNIX systems can also access database servers raniiviqpdows

NT Server. Microsoft has enabled this integration between Windamiyf

and UNIX systems through Open Database Connectivity (QRB@Open
Data Service$ODS). Gateways between Microsoft SQL Server and a wide
range of databases on MVS, UNIX, VMS, and AS/400® systems ave als
available from third parties such as Micro Decisionware, InfaonaBuild-

ers and ShowcasBsing these gateways, users can access data transparently
from MVS, UNIX, VMS, or AS/400 systems. For instance, an orgaoizati
could store information in two different databadésa Microsoft SQL
Server database on a Windows NT Server and an ORACLE database on
UNIX server. A user at a Windows-family or UNIX client sy could re-
guest data from the Microsoft SQL Server database. If theegeests data
that is not present in the Microsoft SQL Server database, the/gycom-
municates with the UNIX server and gets the data from the @ RAdata-
base and passes it back to the client. This integration with Xig Ekerver

is completely transparent to the user, who is only aware ohgettta from
Microsoft SQL Server.
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5. Developers: Integration Speeds and Simplifies Multiplatform Development

Developers benefit from integration between Windows-family andXJNI
systems because they can build solutions once and leverage thendtfor
ple platforms.

Developing cross-platform solutions

Corporate developers in a multiplatform environment either develofappl
tions separately for each platform or develop applications for otf®nta

and port the applications to the other platforms. These developersimust
derstand the differences between the Windows, Macintosh, and UNIX oper-
ating systems, as well as the differences between theab&idiX systems
themselves.

Windows Interface Source Environment (W SE)

Windows Interface Source Environment (WISE) is a Microsoftnbogg
program that enables integration of Windows solutions with Macintosh and
UNIX systems. Microsoft has licensed the Windows family socome to
Mainsoft Corporation and Bristol Technology Inc. Using the products devel-
oped by Mainsoft and Bristol, developers will be able to write to the
Win32® API and OLE on different UNIX platforms.

WISE Software Development Kits (SDKs) enable developers tte wo
Windows APIs and use the resulting applications on Macintosh and UNIX
systems. To get a Windows application running on a Macintosh or UNIX
system using a WISE SDK, the applicatgmarce code must be compiled on
those systems. Some benefits of WISE SDKs to developers are:

Compatibility: Developers build and maintain one code base compatible
with several platforms and can use tools provided by WISE SDKs to eas-
ily move existing Windows applications to Macintoahd UNIX sys-
tems.

Consistency Developers write to estandard, consistent and well-
documented set of APIs and leverage their solutions across the Windows
family, UNIX and Macintosiplatforms.

Confidence Developers can build solutions that will evolve along with
future versions of the Windows family, taking full advantage olérng
32-bit technology. Microsoft has committed to providing WISE licensees
with future versions of Windows family source code, thereby continuing
to provide the best application compatibility and performance for to-
day’s and tomorrow’s applications.

A WISE/UNIX SDK provides the Windows libraries, Microsoft Foundati

Classes (MFC) for UNIX, a help compiler, resource compiler, aals$ tfor
porting Windows-based applications to UNIX systems.
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Figure6: WISE SDK enables developers to write to Windows
APIs on UNI X systems.

UNIX environments on Windows NT

Developers can write to UNIX APIs on Windows NT by using eititer
POSIX subsystem of Windows NT or third-party products such as NuT-
CRACKER from Datafocus Corporation and Portage from Consensys Cor-
poration.

The POSIX subsystem of Windows NT is certified by the Natitmstltute

of Standards and Technology (NIST) to be compliant with the IEEE 1003.1
POSIX specification.

NuTCRACKER provides support for UNIX APIs on the Win32 subsystem
of Windows NT and Portage provides UNIX System V Release 4 support
top of the Win32 subsystem. Both these third-party products provide lsevera
UNIX utilities on Windows NT. The products can be used either asngorti
tools to port UNIX applications to Win32 or for simultaneous crosseplatf
development. NUTCRACKER and Portage provide support for UNIX proc-
esses, signals, semaphores, message passing, sockets, filemwragnd

the C runtime libraries.

Developing componentsusing OLE
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OLE is Microsoft's object technology that enables developers amriate
off-the-shelf components with custom software to build solutions. OLE is
based on the Component Object Model, an underlying system software ob-
ject model that allows complebgnary interoperability between components
written by different companies, possibly in different languages. erbeft-

ware components can be purchased, replaced, enhanced and re-used at any
time during the business-system life cycle. By writing to QtEvelopers

can build applications that offer users features such as:

e OLE Documents: Visual Editing and OLE Linking

* OLE Drag and Drop

* OLE Controls

With OLE Automation, developers can create macros and other command
sets that worlacross applications. OLE Automation enables developers to
programmatically use components and functionality provided by other appli-
cations. Existing application macro languages can be extended teaisity
clude new sets of commands and function calls that other applications c
execute. For example, a word-processing document can send commands to a
spreadsheet document to automatically open a spreadsheet, crbarg a c
and embed or link the chart into the word-processing document. As another
example, a spreadsheet application could use OLE Automation to send
commands to a statistical analysis package to perform sp@ebisis func-
tions.

OLE is available today on Windows-family and Macintosh systems.

Developing with OLE on UNIX systems

Through the WISE licensing program, Microsoft will enable full Odip-
port on all major UNIX systems. Mainsoft and Bristol will provi@dE
support on all major UNIX systems. Developers can realizthalbenefits
of OLE on UNIX systems also.

Common Object Model (COM)

COM is a layer of non-graphical software built on top of the Oldmfo-
nent Object Model. It was defined by Microsoft and DEC in order toigeov
cross-platform interoperability. Working with DEC, Microsoft intentds
provide COM on HP-UX, SunQS, IBM AIX, OpenVMS, Ultrix, and OSF/1.
In future, developers will be able use COM to build solutions thatoise
ponents across platforms over a network.

Interoperability with Common Object Request Broker Architecture (CORBA)

CORBA is a specification created by the Object ManagemesuGiOMG)

to define interfaces for distributed object computing servicesragidt
plans to provide interoperability between OLE and CORBA acrosg-a ne
work when consistent implementations of CORBA become availabtaoMi
soft, DEC, and Candle Corporation have provided a proposal to the OMG to
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use the COM wire protocol as the wire protocol for interoperationemat

OLE and CORBA. This will require an object adaptor on the CORBA
server. With this interoperability, developers will be able tdenapplica-

tions that use components developed using CORBA-compliant object tech-
nologies.

Writing distributed applications

Developers can use the remote procedure call (RPC) mechanisaeprby
Windows NT to write distributed applications. Microsoft RPC interafser
with the Distributed Computing Environment (DCE) RPC, so developers c
write applications that communicate with UNIX applications thakenuse
of DCE RPC.

Using the Winsock interface provided by Microsoft, developers on Win-
dows-family systems can write applications that communicatie WiNIX
systems. The Winsock interface is similar to the Berketmkets interface
available on most UNIX systems, so developers already profigciettNIX
systems can easily use Winsock on Windows NT.

DCE on Windows NT is available from DEC. This provides RPC, tlirgc
time, security and thread services. A DCE client for Windowavilable
from Gradient Technologies.

Developing database applications across platforms

Developers on PCs, Macintosh, and UNIX systems can write sefttear
access a Microsoft SQL Server database running on Windows NE&rSer
Similarly, developers on Windows and Windows NT systems can ulrite
ent software to get data from databases like SYBASE and QRAGhNing
on UNIX servers.

Open Database Connectivity (ODBC)

ODBC is an open, vendor-neutral, and powerful interface that application
writers can use to write applications that access databassarsyfrom dif-
ferent database vendors. Developers need not learn multiple progigmmi
interfaces; they can use the universal set of interfacesdea\iy ODBC.
Using ODBC, developers can write software that can accessbOvdata-
base servers including ORACLE, Informix, SYBASE and Microsoft SQL
Server. ODBC support is available in many popular front-end applisati
and development tools like Microsoft Visual Basic, Powersoft Power
Builder™ and Knowledgeware® ObjectView. ODBC support on UNIX sys-
tems will be available from Visigenic software. ODBC supporithe Mac-
intosh is available from Apple®.

Open Data Services (ODS)
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ODS is an event-driven application program interface that provides
foundation for integrated client-server business solutions. Developears
use ODS to integrate almost any external data with Microsatk®ffice
and Microsoft SQL Server.

Microsoft SQL Server Custom gateway >
|
Data Services Event handler ORACLE
Client manager Open Data Services
| | |
Network Network
Windows NT Server UNIX server
LAN
ODBC ODBC ODBC ODB
| | | |
Windows NT Windows Macintosh UNIX
CLIENTS
Figure7: Building integrated database solutions with ODBC and

ODS.

Developers can use ODS to build gateways between MicrosoftSeQler

and a wide range of databases on MVS, UNIX, VMS, and AS/400 systems.
For instance, a developer could write an application on Windows NEIServ
using ODS so that when a Microsoft SQL Server client requizdts the
application sends the request to another system and passes thmoéply

the client. For the client, the reply seems to come from MictrdSQL
Server, but the information actually comes from the ODS appitdhat
could, for example, be getting the data from a UNIX server.
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ODS can be also used to build server applications such as aysapplita-
tion to verify login to a Microsoft SQL Server database, an engdépplica-
tion to maintain a record of client transactions, or an applicationdtify-
ing a user of changes in a Microsoft SQL Server database.
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Appendix A: Third-party Contacts

Adonis Corporation (206) 827-6467
Ataman Software (801) 583 9132
Beame & Whiteside (919) 831-8989
Bristol Technology Inc. (203) 438-6969
Citrix 1-800 437-7503
Consensys Corporation. (905) 940-2900
Datafocus Inc. (703) 631-6770

Digital Equipment Corporation (603) 881-2223
(for Polycenter Asset Works)

Frontier Technologies (508) 851 5700
Gradient Technologies (508) 624 9600
Information Builders (212) 736-4433
Insignia Solutions (415) 694-7600
Intergraph Corporation (205) 730-6112

Locus Computing Corporation (310) 670-6500

Mainsoft Corporation (408) 774-3400
Micro Decisionware (303) 443-2706
NetManage (408) 973-7171
Process Software 1-800 722-7770
Prologue (France) (1) 69 29 39 90
Seattle Lab (206) 828 9001
Showcase Corporation 1-800 829-3555
Software Innovations Inc. 1-800 946-6688
SunSelect (508) 442-2300

Unipress (908) 287-2100
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Visigenic Software

Walker Richer & Quinn Inc.

(415) 286-1900

1-800 872 2829
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This document presents the current view of Micrbssfof the date of publication.
Because Microsoft must respond to changing marbedliions, it should not be in-
terpreted as a commitment from Microsoft, and Msafb cannot guarantee the accu-
racy of any information presented after the datpudilication. Microsoft makes no
warranties, express or implied, in this document.

Microsoft, Visual Basic, Windows, Win32, Windows @Be registered trademarks and Win-
dows NT, Microsoft SQL Server are trademarks of fdéoft Corporation in the U.S.A and
other countries.

AT&T is a registered trademark of American Telephiamd Telegraph Company.

DEC, Ultrix, VAX, VMS, and Alpha AXP are trademarks$ Digital Equipment Corporation.
HP and HP-UX are registered trademarks of HewlattkBrd Company.

IBM, AIX, OS/2, AS/400, NetView are registered tesmarks and PowerPC, MVS are trade-
marks of International Business Machines Corponatio

Informix is a registered trademark of Informix Sedire, Inc.

Intel is a registered trademark of Intel Corponatio

Knowledgeware is a registered trademark of Knowdede, Inc.

Macintosh and Apple are registered trademarks @ié@omputer, Inc.

MIPS is a registered trademark of MIPS Computetesgs, Inc.

NetWare is a registered trademark of Novell, Inc.

Olivetti is a registered trademark of Ing. C. Ottue

ORACLE is a registered trademark of Oracle Corponat

PowerBuilder is a trademark of Powersoft Corporatio

SCO is registered trademark of The Santa Cruz @pardnc.

Sun Microsystems and PC-NFS are registered tradsméiSun Microsystems, Inc.

SYBASE is a registered trademark of Sybase, Inc.

UNIX is a registered trademark of Novell, Inc. meetUnited States and other countries, li-
censed exclusively through X/Open Company, Ltd.

X Window System is a trademark of the Massachusedtiute of Technology.



