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Abstract
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Nomenclature

Acronyms, including initialisms
4

AS/KCD Allied Signal/Kansas City Division (also KCD)
.o

BNC Biconductor network connector - a cable-TV type of connector

BREP Boundary representation - a precursor of feature-based solid modeling in CAE
design

CAD Computer-aided design

CAE Computer-aided engineering

CAM Computer-aided manufacturing

CD Control documents

CE Concurrent Engineering

CLNS Connectionless Network Services - an Open System Interconnect communication
protocol, based on communicating without first establishing a connection

CM Configuration Management

CSG Constructive Solid Geometry - a precursor of feature-based solid modeling in CAE
design

DAT Digital Audio Tape - a format in wide use for computer backup because of storage
density

DCM Data Configuration Management - software general type used for CE configuration
management

DMCS Data Management Control Systems - software by Structural Dynamics Research
Corporation (SDRC), a Data Configuration Management software for SNL and
AS/KCD

DNS Domain Name System - Unix distributed addressing convention, mapping names to
32-bit numeric addresses of host computers, and giving control of directories tolocal
networks, or "domains" "

DTER Drawing Transfer Engineering Release - the transfer of ownership of engineering
4, drawings between organizations so that a drawing is locked out of the prior

organization in the design cycle



(Nomenclature, cont.)

DXF Drawing eXchange Format - Autodesk standard format for AutoCAD files

ECAD Electrical or Electronic CAD

ECAE Electrical computer-aided engineering

EElS Electronic Engineering Information Systems

E1 Engineering Information

EMEN Electro-mechanical engineering network

EPS Encapsulated PostScript - file transfer standard for PostScript

FrameMaker - platform-independent document publishing software

FTP File transfer protocol - allows transfer of files between different operating systems

GUI Graphical user interface - operating a computer by manipulation of graphical objects
on screen, developed by Xerox Palo Alto Research Center, pioneered by Apple
Computer

ICE Interactive Concurrent Engineering - software for viewing and interacting with the
same display at remote locations

IEIT Integrated Engineering Information Technology

IMDI Integrated Manufacturing and Design Initiative

IMS Image Management System (film bank)

IPX Internetwork Packet eXchange - Novell PC network protocol; usually found as
IPX/SPX

IRIX SGI workstation operating system, Unix based

IRN Internal Restricted Network

IRQ Interrupt Request - hardware interrupt designation for PCs

ISDN Integrated Services Data Network, a standard for videoconferencing and data
communications, requiring as many dedicated communication lines as there are

anticipated concurrent users

KCD Kansas City Division of Allied Signal (also AS/KCD)
e'

LAN Local Area Network

LIS Laboratory Information System - a Sandia online library

vi



(Nomenclature, cont.)

LWP LAN WorkPlace for DOS, a Novell product using TCPflP rather than Novell's own
IPX/SPX protocol

o MAN Metropolitan Area Network

MAST Multiple Application Surety Technology
f

MCAD Mechanical CAD

MCAE Mechanical Computer-Aided Engineering

MDI Multi-Document Interface - a Microsoft standard supported by cc:Maii

MS Microsoft

NFS Network File System - a Unix distributed file system originally developed by Sun
Microsystems, allowing transparent file access among host computers

ODI Open Data-link Interface - Novell support for multiple protocols and drivers, allows
LAN WorkPlace for DOS to communicate with SOMNET and Interact

OSI Open System Interconnect - networking standard from International Standards
Organization (ISO), proposing a 7-layer conceptual model for networking

PBX Private Branch Exchange - a local telephone switchboard

PC Personal Computer (IBM compatible) and also printed circuit, as in "PC routing"

PENET Plant Engineering Network - Sandia Organization 7300 network

PEX Paste-extrudable explosives - the Focal Point project connected through IEIT

PM Project Manager

PMATS Property Management and Tracking System - SNL inventory methodology

PS Project Specifications (also PostScript page-description language for printers)

PTC Parametric Technology Corporation - manufacturer of CE software used in IEIT

QFD Quality Function Deployment (American Supplier Institute)

_. SDRC Structural Dynamics Research Corporation - makers of DMCS software

SGI Silicon Graphics, Inc. - manufacturers of INDIGO, INDY, and IRIS Unix (IRIX)
" workstations

SLIP Serial Line lntemet Protocol - a Unix standard for networking through serial lines

vii



(Nomenclature, cont.)

SMTP Simple Message Transfer Protocol - a Unix standard

SQL Structured Query Language - a relational database programming language standard

TCP/IP Transmission Control Protocol/Internet Protocol - a Unix non-proprietary standard
for the Internet, that can connect computers with differing hardware and software

TQM Total Quality Management

UPS Uninterruptible Power Supplies

UUCP Unix-to-Unix Copy Program - a file transfer method common to all Unix systems

WAN Wide Area Network - one with links between metropolitan areas

Other Terminology

3COM Manufacturer of a quality network software and adapter card for PCs

10BaseT Refers to network transmission lines, breaks down into transmission rate in

Mbits/sec, Base(band) signaling, and twisted pair wiring. "10 Base 2" would be thin-
wire coaxial cable

ACCORD Joint Sandia and Allied-Signal project to procure and deploy common tools for
mechanical engineering, including CAE/CAD/CAM.

ADLAN Sandia National Laboratories, Livermore LAN

Agile Manufacturing Initiative

IMDI support is pledged for this project involved in the manufacture of
"discriminators," complex arming devices designed to be resistant to weather and
intrusion.

American Industrial Partners _'

The remote contractor sites being networked for concurrent engineering by the IEIT team
Speedring - Cullman, AL (beryllium machining for MAST) "_
Pacific Scientific - Phoenix, AZ (rheology for MAST Focal Point PEX)
Allied-Signal Kansas City Division - Kansas City, KS (PEX manufacturer for Focal Point)
EG&G - Salem, MA (Agile Manufacturing Initiative)

..,
VIII



(Nomenclature, cont.)

AppleTalk Apple Computer communications protocol

baseband A network technology using a single-carrier frequency, and requiring all stations

,, attached to the network to participate in each transmission. As opposed to
"broadband" where multiple transmissions take place at different frequencies over
the same medium, or "sideband," where transmissions use harmonic farequencies.

bridge Dumb routers of data packets in networks, only capable of forwarding and limited
filtering, that is, forwarding only certain traffic (see router)

CADSI-DADS Dynamic Motion & Simulation for CAD drawings or solid models of machined
pacts, made by CADSI company

cc:Mail Lotus e-mail for PCs

concentrator Multiple Ethernet connections can be fed into a concentrator for better network
throughput, as opposed to a number of connections made to a cable at random '

e-mail Electronic mail - sending messages over a network to another user

Ethernet A widely used hierarchical topology for linking PCs in LANs, similar to AppleTalk
or token ring

Focal Point Project name for PEX project, part of MAST

gateway A machine on a network that translates from one format to another (see mail gateway)

hardware

address filtering
Filters data packets sent over a network so that only authorized nodes receive packets

Internet The former DARPA/ARPA Unix network linking universities and other government
research sites, now the largest "online community," with commercial and
international sites, and millions of users

IP filtering Internet packet filtering, routing according to the addresses of Intemet or TCP/IP
packets

IP22 Architecture for new Indigo-2 microprocessor from SGI

mail gateway A machine that connects two or more e-mail systems and translates between them

,, Metaphase New software from Structural Dynamics Research Corporation, makers of DMCS

modem "Modulator/demodulator" for asynchronous serial communications over telephone wire

NetBlazer Remote router for networks

NIRVANA Joint Sandia and Allied-Signal project to procure and deploy ECAE/CAD tools

ix



(Nomenclature, cont.)

Novell Manufacturer of Netware and LAN Workplace for DOS (PCs), IPX protocol.

PostScript Page description language - a standard for printers and phototypesetters (Adobe
Systems, Inc.)

Pro (Each of the following terms beginning with a slash is a software product of
Parametric Technology Corporation, and is prefixed with "Pro")

/DEVELOP PTC library of C language routines allowing the user to build functions, add
attributes to solid models, and create interfaces to the program

/ENGINEER PTC feature-based solid modeling package, intended to be used with other "Pro/"
software to allow Data Configuration Management and concurrent engineering

/PDM PTC Parametric Data Manager, the database of solid models for Pro/ENGINEER.
This software manages drawings so that only one person at a time can check out a
drawing and alter it (others can use read-only copies)

/PROJECT PTC project management software, intended to integrate the capabilities of its other
project-related software

/userguide An online guide for using Pro/ENGINEER

PTC Exploder (and PTC Pro/User Group Conference) PTC problem resolution newsgroups on the
Internet

RAN Local Area Network at SNL, Livermore

router A router transfers data packets between networks, routing them through the most
efficient path by using a routing protocol to get information about the network, and
algorithms to choose the best route.

SATURN A KCD network

Synoptics Manufacturer of concentrators for IMDI IEIT network

T1 Dedicated telephone leased-line connection for data communications, capacity 1.44
Mbit/s; can be "fractional TI" with part of the bandwidth leased, as Sandia does for
AS/KCD link

telnet Unix login to remote host program, not supported by all Unix hosts

X.400 A CcITr network protocol for E-mail endorsed as an OSI standard, consisting of an _'
addressing scheme different from Unix SMTP addressing
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Integrated Engineering Information Technology
Tools for Enabling Concurrent Engineering

by
Rick Harris, IEIT Project Leader

1,

WhatIEITcanofferyou messages, regardless of how distant the remote LAN

- Your office is in Tech Area I at Sandia's is, regardless of whether you're sending the message
to a Macintosh LC III or a 80386SX machine or a

Albuquerque facility and you're working on a report Silicon Graphics Workstation. The reviewers, when
that requires input from design engineers two miles

they receive your mail message, can open your
away in Tech Area II, scientists at Sandia's attached electronic file, make the necessary
Livermore facility (over 800 miles west), and

modifications, and electronically mail it back to you
production engineers at Allied-Signal's facility in in minutes instead of days!
Kansas City (over 700 miles east). If you want to

get input from these people, you may think that you Electronic mail across networks is just one
are limited to two choices: example of the tools IEIT provides. IEIT also

• Fax, mail, or hand-canay a hard copy. This
• supports feature-based parametric modeling

means waiting hours, perhaps days for a
tools for mechanical design that can be shared

response. After the response is received, their over networks.
input still has to be keyed into the electronic file

on your computer. • is actively involved in building a network-based

• Mail or hand-carry a disk containing the configuration management system formechanical designers that will interface with
electronic filb for the report. This choice saves
you the effort of keying in reviewer's input, but Sandia's corporate configuration management
what if the addressee has an incompatible system.

computer, disk drive, or version of the Why is IEIT a valuable design tool? How does the
, application program? If so, he or she may not IEIT electronic mail work? How will you benefit

find outuntil the disk is received, and you may from feature-based parametric modeling and
have to modify your electronic file and mail or network-based configuration management?
hand-carry it to them again. Answers to these questions follow.

There is a better way. Sandia's Integrated
Engineering Information Technology (IEIT)"
project, led by Organization 2604, can provide you The IEIT alternative transparently
a comprehensive, easy-to-use network solution for links remote networks, making it
communicating with coworkers. This solution is possible for you to electronically mail
available to anyone at Sandia who can access a local
area network (LAN). and receive computer.generated

documents and drawings attached to
The IEIT alternative transparently links remote network mail messages, regardless of

networks, making it possible for you to
electronically mail and receive c,_,mputer-generated how distant the remote LAN is,
documents and drawings attached to network mail regardless of whether you're sending

" the message to a Macintosh LC III or
a 80386SX machine or a Silicon

" * The IEIT project is funded by the Integrated Graphics Workstation.Manufacturing and Design Initiative (IMDI) to
establish an information system that facilitates
concurrent engineering for IMDI projects.



Theshiftfromserialtoconcurrentdesign purpose: to make it possible for you and your

A few years ago, designs were usually developed organization to excel in today's increasingly
in a serial fashion. The general approach usually competitive economic and industrial environment.

, went something like this: Engineers first developed
' the specifications, then designers designed a system IEITphilosophy:use availableresources

that fulfilled the requirements, then analysis wheneverpossible
engineers refined the design, andfinally the The beauty of IEIT is that it uses existing °_
manufacturing people made the parts in technology whenever possible. IEIT's network
conformance to the design, solution uses off-the-shelf hardware and software, .

existing wiring, and commercial phone lines to
This process was like a relay race in which at any communicate with users internal and external to

given moment the final outcome depended entirely Sandia. Such an approach saves money; it also
on the performance of the runner sprinting with the saves time. It's based on seeking out the quickest,
baton, and "interfacing" was limited to a few crucial most straightforward solution.
tenths of seconds when one runner handed the baton

off to the runner designated for the next leg of the We seek to provide you the capability to link up
race. Specialized functional groups in the serial with IEIT--not to choose between IEIT and the

design world acted like these relay runners. Each LAN you may now be using. IEIT offers the best of
functional group worked mostly alone in a both worlds: all the services of your existing LAN
compartmentalized environment, and once the work plus IEIT's remote connectivity, mechanical
was finished, the functional group handed off its engineering tools, and configuration management.
work to the next group. This approach slowed
product development. The constraints on

communication and interaction that serial product The portfolio of network-based
development imposed also usually guaranteed a
poor or inadequate design that would have to be engineering design tools that IEIT is
redone----often after beginning production, developing all have one fundamental

Today' s approach to design is concurrent instead purpose: to make it possible for you
of serial. It more closely resembles a high- and your organization to excel in
performance pit crew at an auto race instead of foot today's increasingly competitive
runners in a relay race. From the beginning to the economic and industrial environment.
end of a product cycle, design input is provided by
participants involved in all aspects of the product
from researchers, to design engineers, to sponsors,

to stakeholders, to analysis engineers, to managers, WhoisusingIEIT
to technicians, to production engineers, to operators
on the production line, to the customers for whom Many groups at Sandia are already benefiting

from IEIT's services. Through the Integratedthe product is being made. The success of
concurrent engineering depends strongly on the Manufacturing and Design Initiative (IMDI)

program, IEIT is bringing network-based concurrentintegration of all product development resources
engineering tools to people at Sandia working on the(information, people, tools) in the development of a

product. In the same way, winning an auto race design and fabrication of
depends strongly on how well the pit crew works • batteries
together to maintain the car throughout the race. • electronic interconnections

IEIT enables concurrent engineering by • firing sets
facilitating communication between all participants • surety components
of a project; it provides an electronic forum through • sensors.
which the design "pit crew" can collaborate
whenever and wherever the need arises. The IEIT is also being used by Sandians developing

portfolio of network-based engineering design tools environmentally conscious manufacturing processes
that IEIT is developing all have one fundamental and total quality management training.



And the IEIT customer base continues to grow.

Why? The answer is simple: customer satisfaction. "The IEIT team has provided
"The IEIT team has provided outstanding customer outstanding customer support andsupport and technical responsiveness to the IMDI
community," says IMDI manager Gary Ferguson. technical responsiveness to the IMDI

, "Creation of a communications network that links community," says IMDI manager
Sandia engineers at both Sandia sites, Allied-
Signal's Kansas City Division, and private industry Gary Ferguson. "Creation of a
is pivotal to Sandia's transition to a concurrent communications network that links
engineering mode of operation." Sandia engineers at both Sandia sites,

"Even in these times of Total Quality Allied-Signal's Kansas City Division,
Management and the concept of 'delighting the and private industry is pivotal to

customer,' I sense that what the IEIT team has done Sandia's transition to a concurrent
is a cut above the rest," adds Randy Watkins, an
IEIT customer, engineering mode of operation."

Many of IEIT's capabilities Ferguson mentions
are being developed and tested through two IMDI
pilot projects:

• the Multiple Application Surety Technology
(MAST) project, which is developing common
components (e.g., programmers, firesets, and
stronglinks) for many different weapons
applications

• the Focal Point project, which is developing
paste-extrudable explosives (PEX).

The Focal Point project is using the network
services provided by IEIT to collaborate with private
industries belonging to a group known as the
American Industrial Partners (Figure 1).
Participating companies include:

• Speedring, located in Cullman, Alabama, which
provides manufacturing expertise in beryllium
machining.

• Pacific Scientific, located in Phoenix, Arizona,
which offers consulting services in
rheology--the behavior of materials in their
plastic state. Focal Point is using this
information to develop their extrusion process.

, • Allied-Signal Kansas City Division, which is
the PEX manufacturer and provider of manufac-
turing process planning and inspection

- expertise.



MA

Livermore,CA
KansasCity, K,c

AI

Albuquerque,NM
Phoenix,

Tucson, AZ

Figure1. IMDIlEft's AmericanIndustrialPartnersprojecthasenablednetworkcommunicationsbetweenSandiaNewMexico/
CaliforniaandprivateindustryacrosstheUnitedStates.

IEITservices about 20% were black; today the split is

The remainder of this IMDI IEIT overview briefly approaching 35% red and 65% black.

explains what IEIT offers. IEIT services belong to NetBlazer
three different categories:

In order to communicate by computer network

• computer networks and electronic mail with private industry, we can no longer afford to
• mechanical design depend solely on dedicated lines, which, though
• configuration management, they can easily be protected from unauthorized

access, are costly and difficult to install. IEIT has

Computernetworksand electronicmail answered this need by establishing computer
communications with private industry partners using

IMDI IEIT currently provides users access to two inexpensive commercial telephone lines withoutnetworks:
sacrificing needed security. IEIT has accomplished

• IMDI Restricted Network (Figure 2)--an this by using a NetBlazer remote router to verifythat network access is limited to authorized users.
unclassified but restricted environment

commonly known as Internal Restricted NetBlazer has been used to extend IRN

Network (IRN). communications to Speedring, in Cullman,
Alabama, and Pacific Scientific in Phoenix,

• IMDI Red Network (Figure 3)--a secure Arizona. As Figures 3 and 4 show, NetBlazer
environment for unclassified computing, remote routers are used to encrypt handshaking

Sandia has been responding to the increased signals going onto the commercial telephone lines .
and decrypt handshaking signals coming from the

demand for unclassified computing resources by commercial telephone lines. In addition, the local
converting many of its red local area networks to Ethernet bridge at the IMDI network hub providesblack. At the beginning of 1992, approximately
80% of Sandia's local area networks were red and hardware address filtering. These two measures



make it impossible for unauthorized computers to your calls and will periodically call you to see if you
masquerade as belonging to the network, have any questions or concerns regarding IEIT

network access. Should you ever have any
Hook-upservices problems, you can reach us at the IEIT hotline

IEIT provides a complete installation service, number: (505) 844-0753.
, After installing the necessary network interface

hardware, your IEIT service representative will
configure your system so that network access is In order to communicate by computer

• completely automated. Once your computer is network with private industry, we can
configured, all you have to do to access the network

no longer afford to depend solely onis turn your computer on. Upon power-up, your
computer will request a password for network dedicated lines, which, though they
access. After you enter your password, your can easily be protected from
computer will open its customary applications. If, unauthorized access, are costly andfor example, you are accustomed to going right into
Microsoft Windows, we configure your computer so difficult to install. IEIT has answered

that Windows will open up after you enter your this need by establishing computer
password. After configuring your computer to your
satisfaction, the IEIT service representative will communications with private industry
send an electronic mail (E-mail) message with a partners using inexpensive
document or spreadsheet file attached to it through commercial telephone lines without
the network and back to your computer to confirm
that the system is operational. Your IMDI IEIT sacrificing needed security.
service representative is always ready to answer
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Figure 2. TheIMDI IEIT RedNetworkprovidesa secureenvironmentfor unclassifiedcomputingandnetworking.



IEIT "BLACK" NETWORK
(Restricted- Unclassified. Nonsensitive)
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Figure3. ThelIVID/IEITBlackNetworkprovidesa restrictedenvironmentforunclassified,nonsensitivecomputingand
networking.



Figure4. NetBlazerusesremotetouterstoencrypthandshakingsignalstransmittedovercommercialphonelines,whichis
coupledwithEthemethardwareaddressfilteringatthebridge.Thissystemisbeingusedforcommunicatingby
computerwithSpeedringinCullman,Alabama,andPacificScientificinPhoenix,Arizona.

_nl_nectivity personal computer is converted to X.400 mail by a

Electronic mail, which makes it possible for people cc:Mail gateway, then to OSI protocol by the open
to send electronic messages via networks between server. The message, now in the generic X.400/OSI
computers, has revolutionized the workplace, protocol, is converted to the MS Mail/IPX protocol
However, the proliferation of E-mail products has required by the destination personal computer by the
also created a "Tower of Babel" syndrome, as open server and gateway on the destination local
Figure 5 shows. Network users have been at the area network. All these conversions are completely
mercy of individual point-to-point translators transparent to the user.
provided by E-mail suppliers, making
communication with someone with a different E- X.400 mail provides additional benefits.

mail protocol difficult at best. Examples include:

IEIT has a solution to this problem: a unified • automatic delivery notifications
electronic mail system that uses the X.400 • binary file attachments such as Excel
messaging standard, which belongs to the Open spreadsheets and Microsoft Word documents.
System Interconnect (OSI) protocol. X.400 makes
possible user-transparent communication between Mechanicaldesign
hosts, regardless of the computer they are using or When you join IEIT, you will have access to
the local area network they belong to. With X.400, Pro/ENGINEER, a powerful solid modeling
all E-mail, regardless of the product brand or program for concurrent mechanical design that can
protocol, is translated into X.400 by gateways and run on standard engineering workstations. (A
into OSI protocols by open servers before it is sent sample Pro/ENGINEER drawing is shown in
to another local area network (Figure 6). This Figure 7.) Pro/ENGINEER native files can be
approach eliminates the need for point-to-point shared over IEIT-accessible networks to generate
connectivity and makes E-mail routing so simple drawings and provide valuable design information
that, from the users' perspective, they are both throughout the entire life-cycle design of the
located on the same local area network and use the component you' re developing.
same E-mail software.

The solid-model-definition approach that
A description of an example X.400 connection Pro/ENGINEER uses has a fundamental advantage

follows. A cc:Mail message originating at a over earlier computer-aided design (CAD) systems.

10



The World without X.400
Internal Restricted Network
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Figure5. TheworldwithoutX.400.Withouta standardOSIprotocolsuchasX.400.networkusersareat themercyofmail
translationpackagesprovidedby individualvendors.Theresult:a confusingarrayofpoint-to-pointE.mail
communicationpaths.
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• Figure6. TheworldwithX.400.WithX.400,allE-mailmessagesaretranslatedtoa commonX.400,OSIprotocolbefore
beingsenttoanotherlocalareanetwork.Asa result,E-mailroutingisstreamlined.
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Solid modelers provide a complete, stage to evaluate assembly options and generate
unambiguous geometric description of the solid numerical toolpaths. One IEIT customer is
model using three-dimensional geometric integrating Pro/ENGINEER to their
surfaces, insteadof two- and three-dimensional stereolithography process to produce scalable
CAD wireframe representations. A solid model prototypes of Pro/ENGINEER solid model
database provides engineering applications a databases. The stereolithographically produced ,
complete geometric part description, which is parts can then be used as system components or
elusive using conventional wireframe CAD as patterns for investment cast parts.
systems.

Whether used for stereolithography or more
The solid model databases contain all the conventional approaches such as numerically

information necessary to drive applications that controlled machining, solid-modeling is a
require geometric information, providing the valuable concurrent engineering tool. Using
basis for engineering solutions. Solid model Pro/ENGINEER, IMDI users can cut design
databases also support analysis needs. For time, promote interaction during design, and
example, analysts can use solid models to thus build better parts.
quickly and accurately calculate mass
properties, moments of inertia, and interference

between mating parts. Solid models also serve Contigurationmanagement
as a "front end" to understand thermal or
structural behavior. IEIT is also developing a network-based

configuration management system to make
mechanical and electrical project information
readily available to engineers and designers.
Our goal is to make it possible for you to submit
drawings and specifications for electronic
"release" to the configuration management
system. These controlled documents could then
undergo electronic signoff and then be
permanently archived for all to view and
retrieve. Should the document need changes, an
approved person could "check out" the latest
version, make the necessary changes, and
"check in" the modified version. If signoff were
required, the signoff authority could be
automatically included in the check-in process.
We are working closely with Sandia's corporate
configuration management system to assure that
the IEIT configuration management system both
meets corporation standards and minimizes what
you need to learn about Sandia's corporate
configuration management system.

Figure7. TopportionofProENGINEERdrawing
showinginterfaceunitbeingdevelopedby
MASTpilotprogram.Thesamenativefile
usedtogeneratethisdrawingcanbeusedto
generatemechanicaldrawingsandgenerate
filesthatfacilitateevaluationofassembly
optionsandnumericaltoolpathsforfabrication.

Manufacturers also benefit. They can use the
same solid model database used at the design
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Background for the FY93

The IEIT project was initiated in February 1992 by the IMDI program. Throughout fiscal year '93
, (FY93), IEIT has grown to support IMDI program participants as well as the IEIT/Energy, Org. 2500,

and IEIT/ID, Org. 2609 computer networks.

" In meeting the needs of the clients, the Integrated Engineering Information Technology (IEIT) team

connected and trained organizational users inside and outside Sandia to IEIT-designed networks, bringing
them the tools to implement concurrent engineering (CE) goals, and the tools for widespread
connectivity, ranging from e-mail to Pro/ENGINEER file transfer from internal Sandia to nationwide
sites. This report describes the diversity of efforts involved in FY93 accomplishments, and includes some
of the results of that effort.

FY93 Accomplishments Summary

The Integrated Engineering Information Technology (IEIT) project, Department 2604, in support of the
Integrated Manufacturing and Design Initiative (IMDI) program, has built electronic bridges between
organizations and geographic locations. Engineering information is being shared electronically across
Albuquerque and across the United States. This information takes the form of electronic mail and
application files, including Pro/ENGINEER solid models. Computer networks were built, including
leased lines and low cost custom IEIT links to American industrial partners. These custom links operate
at an intermediate but very usable speed of 56kbit/s between Sandia, Albuquerque, NM and Speedring,

Cullman, AL; Pacific Scientific, Phoenix, AZ; and Parametric Technologies Corporation (PTC),
Albuquerque, NM. All systems (PC, Macintosh & Unix) are integrated, providing IEIT clients with
seamless file sharing and electronic mail.

Significant Events for the IEIT Team

Internet contact for all network members was established. Aliasing of people's names for Internet
addressability made this possible, even after the link to the Internet was established through
somnet.sandia.gov.

American Industrial Partners formed a WAN with SNL IEIT networks. The Allied-Signal Kansas City
Division in Kansas City, KS, is linked by Sandia corporate resources, using a Department of Energy
intranet TI line. This link was built by Sandia Organization 1900, under the direction and funding of
IEIT. Custom IEIT WAN connections include EG&G at Salem, MA; Speedring at Cullman, AL; and
Pacific Scientific at Phoenix, AZ. A metropolitan area network (MAN) is formed by the link to the
offices of Parametric Technologies Corporation in Albuquerque, NM. All of these networks are linked
together, and with the IEIT/Energy and IEIT/ID LANs.

During the year, a mass exodus occurred from the secure "red" network to the restricted "black"
• networks. As of October 18, 1993 the IMDI secure network was eliminated. Following this date, the

attention of the IEIT team can be focussed on restricted access networking.

" The dual use effort between the IEIT project and MIDAK International (Tucson, AZ), was initiated to

productize conceptual labor regarding the "Lessons Learned" database and PC Data Management. The
first version of the Office Advisor product was received in September of the FY93 from MIDAK
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International. Features of the Office Advisor include: allowing the user to check in documents from
Excel or Word, and allowing the building of queries called "monitors" that stay resident in the system
and look for all incoming occurrences of certain topics. These live queries create an environment of
proactive dissemination of information within the user's defined interest area. The database is organized
as a topic-based structure, and is based on Saros Mezzanine, a text processing engine that works on top of
Microsoft SQL server.

In support of EEIS activities with Organization 2604, the IEIT team built two networks totaling over one
hundred users within the two months from September through October. IEIT/ID (Instrumentation
Development, formerly "IDNET") network (65 people) was added, by moving the network from Banyan

Vines to Novell Netware. The IEIT/Energy (formerly "Firecracker") LAN includes over 40 people. The
IEIT/ID network was given access to the Laboratory Information System (LIS), which eventually will be

available to all network participants. In both cases, these networks were implemented using IEIT
standards, and also possess significant connectivity with other IEIT LANs.

Multimedia e-mail: the FIRST multimedia e-mail message to be created on an SGI system was created by

Greg Neugebauer, Karl Kottkamp of SGI, and Fred Oppel of SNL, Livermore. The two-minute message
portrayed the design of a robotic vertical pipe-cutting tool to be used at Hanford, Washington, in slurry
waste beds. Fred Oppel designed the tool, and Karl and Greg created the message. The graphics were
done in Pro/ENGINEER, and live video was included, with audio samples from various participants.

Support for IMDI Agility projects: IEIT will support the concurrent engineering of "discriminators,"
smart and impervious arming devices with complex mechanical interactions; and possibly the
"Reservoir" project for development of improved gas storage bottles.

Scheduling implementation on the IEIT networks adds the On Time software to the list of IEIT-supported
software. On Time is a scheduling program for MS Windows environment, including an informal
"Conference Room" for participants.

The PTC Mail Exploder service on the Internet (located at Pennsylvania State University Erie campus)
was linked up with IEIT Pro/ENGINEER users for problem resolution.

The Parametric Technologies Corporation office in Albuquerque was linked to Sandia Pro/ENGINEER
seats for problem resolution.

In response to requests from Harry Saxton, Organization 5400, and Bob Rieden, Organization 2604, a
study of ISDN functionality and integration with IEIT networks was performed. ISDN was tested by Bob
Partridge and found to be expensive, requiring as many lines to be installed as the anticipated concurrent
number of users, to avoid a traffic jam between any two users. Thus, if five hundred users were on the

network, with a maximum of 250 active at any one time, there would have to be 250 lines installed for
there to be no collisions between users, a prohibitively expensive and time-consuming installation
operation.

IEIT and Connectivity

A purpose not conceived when the IEIT team began, was to implement communications in general across
Sandia, from the planned corporate hub to the connection with the Internet. The IEIT team, focussed on
the job of connecting and training users in the mysteries and advantages of networking, has accumulated
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intensive problem resolution information, and a position of experience from which they can recommend
the use of software and hardware of all types.

IEIT Software Standards to Promote Connectivity

, In general, PC software at Sandia is being brought toward three industry standards, Microsoft, Novell,
and Lotus. These products cross many of the barriers between PCs and Macintosh. Microsoft sets the

standards for applications software, Novell for networking products, and Lotus for PC (and Mac)

" electronic mail. Retix OpenServer runs on PCs and creates gateways between otherwise conflicting
network mail standards. Retix OpenServer, cc:Mail, and Microsoft Mail all support the X.400 Open
System Interconnect (OSI) standard that is being implemented for e-mail to remote network sites, such as
those connecting Sandia with the American Industrial Partners. (OSI is a suite of standards from the

International Standards Organization.) Additionally, all these software packages are widely available,
relatively inexpensive, and supported by third party vendors as well as by their manufacturers.

Microsoft's Windows NT is being evaluated for wider use. Other software that the IEIT team has found

useful includes FrameMaker (Frame Technology Corporation), a platform-independent document
publications software. The PC-Xview package (NCD Software, Inc.) allows the linking of PCs to the
Unix X Windows System standard. The Norton PC Anywhere (Symantec) is the fabled "Wal-Mart ICE"
allowing remote viewing of the same screen from two widely separate PCs used by engineering teams.

IEIT Hardware Standards to Promote Connectivity

PCs and Macs are connected to the network's hub in Sandia Building 807 using 3COM Ethernet adapter
cards installed in each computer. Thin wire cables lead from the cards at the back of each machine to
ceilings, floors, or whatever is the best route to get to the hub.

Ethernet is a topology (or shape) of network, a hierarchical structure with a server or network-managing
computer at the top, and subsidiary computers connected to a "backbone" of cable at the lowest level (in
a comb-type structure, with computers at the ends of the comb's teeth). Other shapes can be combined
with it, as the "star" configuration used by the IEIT team. The advantage of Ethernet, as used by the IEIT
team, is that one server going down does not take any other servers down. In this case, for example, three
Novell servers handle over 200 clients on the IEIT networks, with an average load of around 70 clients
per server, so this is an important consideration.

The software that ties together the hardware of this network is Novell Netware. There are four machines
acting as Novell servers, three of them tied together, and the fourth acting as an SMTP gateway to a Unix
machine. (Similarly, the one Unix machine is designated to talk to the Novell servers.) Novell LAN
WorkPlace for DOS communicates with the Unix server in the TCP/IP standard for Internet
communication.

Choice of wiring for the connection depends on what is already in place, or can be installed in a timely
manner by Organization 1900, the technical organization that controls routers and cabling among Sandia

• buildings. When there is a choice of what to install, fiber optic cable is preferred between buildings, and
"10 Base T" between the hub and client workstations.

- The "1O" in "lO Base T" stands for the number of mega-bits per second (Mbit/s) transmission rate, which
is called "bandwidth," and is a measure of how much data can be put through the network connection at
one time. "Base" stands for "baseband," which is the type of signalling in use. "Baseband" means that the
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signalling utilizes one transmission rate and frequency of the particular medium, and all the machines on

the network participate in a transmission (it is used to distinguish the transmission type from
"broadband," which transmits through a medium using multiple messages at multiple frequencies). "T"
stands for "twisted pair," or ordinary telephone wire. Some connections at Sandia are "10 Base 2" or thin-
wire coaxial cable.

In the future, 10 Base T or fiber optic cable will be preferred for all new installations, and the type of
connectors used will be the telephone "RJ-45" connectors and fiber "ST" connectors.

The "hub" refers to the central connection for a network, whether it is a local hub for a Local Area

Network (LAN), or the corporate hub for all Sandia. "Hub" usually implies a "star" configuration for the
network, where all the machines are connected to a central server, or to a less intelligent machine such as
a concentrator.

The hubs for IEIT are in a star Ethernet topology in Building 807, meaning that fiber and 10 Base T
connections to the network radiate outward from the central server in a star-like pattern. The hub for the
IEIT networks is a Synoptics concentrator, which is a device to reinforce the signal strength and speed
the throughput of the network.

Intelligent bridges, termed routers," in use by IEIT are able to choose the most efficient routes, within
limits. A example of a remote router is one such as the NetBlazer used by IEIT, which performs routing
for long-distance transmission to remote LANs, for example over the Wide-Area Network, or WAN, that
now exists between Sandia and Salem, MA. (The NetBlazer also performs tasks such as encryption,
password protection, and Internet address packet filtering.)

The Story of "Fred," a Typical Data Packet

Let us suppose a PC user sends a text file, an e-mail letter in the form of ASCII characters, to someone

else on the network. For the sake of example, one packet of data, named "Fred," will be followed to its
destination in Salem, MA.

Within the computer, the user creates the text file in a network-aware software such as Lotus cc:Mail,

which breaks the file down into packets according to the Novell IPX protocol (this is where Fred is born),
which are all sent to the 3COM card in the PC, which addresses them according to the e-mail address in
use by the file, then beams them over the 10 Base T line to the nearest hub of the Ethernet LAN's "star"

configuration at Sandia's Building 807.

If the recipient were another PC, the Novell file server (a computer dedicated to running the network),
would read Fred the packet's address, and then he would be sent on his way to the closest connection for

that PC's address, as determined by the table of addresses in the server's configuration file. If the server
were sending to a Macintosh on the network, say one that was not yet logged on, the packets would be
stored in an ASCII database on the Novell server, a database that is shared by both PCs and Macs.

But since the recipient is a Synoptics concentrator, Fred is concentrated until his ears are buzzing with
concentration, and he is sent to the big Novell server, which says in a gruff but not unkindly voice, "Go
on over to the bridge, Fred." The local Ethernet bridge is dumb, and it looks at the address and says, "Uh
- Fred, sorry, but this address of yours is long distance. I gotta send you to the NetBlazer, or I'm in big
trouble." Fred is terrified, but he has no choice. He goes to the NetBlazer, which encrypts him (disguises
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him as a nonsense packet, as if he were wearing a harlequin suit), gives him a SLIP address (pasted over
his original one) and routes him to the Telebit high-speed modem.

The modem compresses Fred with a number of other packets (Fred says "Oof!") and shoots them all over
• the telephone lines to EG&G, Salem (whooosh!). If Fred were being sent to Allied-Signal's Kansas City

Division, he would travel over TI phone lines, which are leased or dedicated data transmission lines.
(For the AS/KCD case, the IEIT team has "fractional TI," meaning that only part of the bandwidth of the

" lines is leased for Sandia use.)

The arrival at Salem is at another Telebit modem, which decompresses Fred ("Uh!"), and sends him to a
NetBlazer which takes off his SLIP address label, decrypts him (gives him decent clothes to wear), then
sends him on the Salem network, where he will be routed one last time, to the user for whom he is
intended. At last, with a sigh, he is home.

IEIT USER CONCERNS ABOUT CONNECTIVITY

WHY IS E-MAIL IMPORTANT?

E-mail allows users to communicate with each other from diverse platforms, in this case DOS/Windows
on the PC, System 7 on the Macintosh, and Unix on SGI, Sun, and other workstations. In the course of

communicating, files containing all kinds of data (as opposed to words alone) can be shared by attaching
them to the mailed message. This capability becomes extremely important to any two people working on
the same project at remote locations. The e-mail method is time-independent, allowing the user to
communicate at will, rather than on the schedule of a remote location that may be in another time zone,
on a different shift-structure, or otherwise at odds with the user's "home" time. Finally, the e-mail method
is accessible everywhere, as long as there is one computer on the prospective network that can
communicate using any of the protocols or software methods mentioned above, cc:Mail, Unix SMTP,
X.400, or others.

WHY THE IEIT TEAM?

The team of IEIT members is dedicated to solving unique network problems of connectivity and
throughput. Because of their accumulated expertise, problems that hamper other organizational LANs
and connected sites, but have gone unrecognized or unsolved due to lack of time, budget, or a dedicated

team, have been solved by the IEIT team. Among the team members, expertise is shared, and there is
both time and budget for research and development of solutions to networking problems, which are often
lacking in the organizations where networking is a secondary concern.

In addition, by identifying off the shelf software standards, the team can spread connectivity among

organizations, platforms, and LANs, as these join the larger network typified by the Sandia corporate
hub. Other organizations are at least aware ahead of time of the software requirements for connectivity
and communication with IEIT networks, the software in use for various applications, and the costs,

, training, and routines necessary to the connection.
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Figure 9. The IEIT "Black" Network (by Joe Orona)
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Division 2000 Directs the IEIT Program
, to Implement Concurrent Engineering Technologies

. • IntegratedElectronicMall

• NationwideNetworkingon Demand IMDI Pilot ProjectTeamMembers

• Engineering Applications
industrial Partners

NWC
ProductionA

• Virtual Co.Location

• Modern Tool Integration
Product Designers

• BusinessPractice Development Design Analysis

rnh 1t/9/93 1

IEIT Capabilities
and Planned Enhancements

"Implementing Enabling Technology for Concurrent Engineering"

mh 11/9/93 2



rElect on_cMail
An Integrated Approach to PC, Mac, UNIX, IRN, EON
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m m Bcc.Mall.

• PC & Macintosh Mail

mh 11/9/93 S

cc:Maih

Logging In
i i i i i

cc:Mall Loom _>

Log-inName: [P.t,idge. Bob ] I

Pa,,J_d: _ ]

P_.O.Path: [M:_,CCDATA ]
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cc:Mail:

Creating A Message
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cc:Mail:

Addressing a Message
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cc:Maih

File Attachments
.0

- File Selection AttajEhmenl=:
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cc:Mafl:

Internet Marl Addressing
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Z-Mail:

UNIX SMTP Mail GUI
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Using IEIT to ...
Access other Sandia Resources
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LAN Workplace:

" Access to LIS, Midas, JIT ...

lg m _.
HostPresenter RapidFiler Help!

m I mLISLab Penet
Information

System
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LAN Workplace:

Telnet Sessions
0.:. Scssio. ,

Hostname

[ I
Session Name

[General Unix Profile ]

Name of Host to log onto
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LAN Workplace & UNIX telnet:

LIS Access
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nnection to LIS will be detailed in the December Program Meeting
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LAN Workplace:

• Internet File TraJ_sfers
Profile Help

c.'_dndows
_enta [] calendar.axe [] emm386.exe [] opsetupt.exe
msappx [] cardllle.exe [] expend.axe [] pecke2er.exe
sjv_,m [] charmap.exe [] mouse.cam [] pbrueh.exe
twaln [] dlpbrd.exe [] mplayer.exe [] pliedlt.exe

[]'dnlTO3.exe [] clock.axe _ mad.axe [] pdntmen.exe i

[] elmcnld.exe [] conWol.exe j.,-j msdos.exe [] progman.exe
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ProENGINEER

• ACCORD integration (Files, Mail, Plotting ... )

• Pro/Project for PEX: SNL NM & CA, KCD, UD, SP

° Operating system and application slw installation & consulting

• ProlPDM national council representation

° Connection to PTC (Dave Rackstraw)
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MAST
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• Dual Use

PC Configuration
Management

i

mh11/9/93:21

Office Advisor
RickHarris
SandlaNationalLaboratories

IntegratedEngineeringInformationTechnology

"At Sandia National Laboratories, vast amounts of technical
information is captured in the minds of the technical staff. Staff
reassignments and retirements threaten the accessibility of this
knowledge. We are looking for a method of capturing, organizing
and presenting this information to others. The Office Advisor
paradym of user interest, registration and proactive distribution
of knowledge fits perfectly."

I
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Office Advisor:

Data Repository

mh 1119193 23

Office Advisor:

Search by Attribute

w
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Office Advisor:

" Search by Topic
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Office A dw'sor:
Proactive Notification when new

topics of interest are entered
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Office Adw'sor:
Automatic E.Mail Notifications when

documents of interest are entered
%
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On Time:

Owner's Calendar--Day Wew
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5 TODO 5 "Pat 5m=th..ppt&p/twon'tprinttoLPT2
6 TOEIO t5 install,testmodemJPCAnywhere
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On Time:
. Owner's Calendar-.Week View
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On Time:
Owner's Calendar.-Month View
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On Time:

Group Calendar
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On Time:

Group RSVP Status Page
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Realtime
Communication

mh 11/9193 33

"ICE Lite"

SGI Multimedia: Value added E.Mail component
- E.Mail messages with voice and video file attachments
- Sender and receiver need not coordinate schedules

- "Played" and "re-played" at leasure.
- Low bandwidth network requirment i.e. Link to Industry
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"WaI-Mart ICE"
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PCAnywhere:
. Realtime connection PC to PC

over the network
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PCAnywhere:
Share the same screen from

two remote locations
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Computer Networks
Information Highway
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IEIT Networks

• Network Connectivity on Demand
- IRN Fiber, PBX, 10bT ...
- Netblazer to Remote locations via commercial Phone Lines

• IRN Network with access to EON functionality
)) Internet Mail send and receive

)) IPX IRN EON Solutions being studied
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Conventions and Guidelines
' for the IMDI MCAE
" Environment

Greg Neugebauer, 2604

A report preparedfor theIMDI I IEIT
Project

January29, 1993

1.0 Introduction 2.0 Pro/USERGUIDE

ouoo, phases of Pro_NC_r_Rp_videson-nnedocumentationthatis
product development withdesign, engineeringandmanu. installed on many of the systems. This productoffers users
facumng teams is a fundamentalprincipleof concurrent the abilityto scan volumes quicklyand easily. A mmmmd
engineeringand is consistentwiththeobjectives of MDI. string searchcapabilityalso exists. To initiate this utility
To effectively useelectronicdata, the infcmnationmustbe type lxoguide fromthe commandline or launchthe appli.
readilyavailableon th,_networkand never imposerestric- cation fromtheWorkSpaceor ToolChesLAvailablevol-
live translations,standards,or methodsof deliveryand umes include:
retrieval.

AdministrationGuide
This documentis writtenforIMDI Pro/ENGINEER
designersparticipatingon various pilots.The intentis to Basic Library
build a frameworkthatwill asmt usersby recommending
aconsistentdatabasescucUae which _otes sharingof Cabling UsersGuide
data.This document intentionallydodges conventionsfor
manyelements of Pro/ENGINEER.This decisionis based Composites UsersGuide
on limitedextmrieucewithall of the modulesandour
intentto generatea non-rest_tive modelingenvironment CONNECTORLibrary
tl_ welcomes full use of all thesoftware'scapabilities.

. DrawingUsen Guide
Several sections is this guide dealwith relatedtopicssuch
as diskslructt_, backup,andelectronicmail. An underly- FEMUsers Guide

- ingknowledgeofthesecapabilitieswillimprovethecon-
currentengmg process andallowourcustmners to FundamentalsofPro/ENGINEER
makeaccuratedecisions.

ManufacturingUsersGuide

II IIIIIII II I I II II I I III I I IIIIIIIIIII I
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CONFIG.PRO6etupFile

ModelingUsersGuide 3.0 CONFIG.PRO Setup File

., Mold Design UsersGuide Each designer has the option to controlthe Pro/ENGI.
NEERenvironmentby building a 'config.pro' file in the

Pro/DEVELOPExamples homeorwod_ngdirectory.Theonlinedocmnentaflon
"' containsinformationIx=_ningtothedozonsofsetting

Pro/DEVELOPUsers Guide available. The following settings establish a consistent
lookandfeeltoPro/ENGINEERandareusedextensively

Pro/DEVELOPInstallation Guide in Sandia's design group.

ProjectU_ Guide Bell No
Cak'ading..Menus No

Pro/VIEWONLY Forced_C_cading_Level 0
Menu_HodzontaJ=.Hint Right

SheetMetalUsers Guide Thenno_Position_HLnt No_Window_Overlap
Windows_Scale .93

TOOLINGLibnt_ Wmd_Mgr..Dccoratz True
Wind_Mgr_Decorate_MenusFala¢

LrNIX/ULTRIXInstallationGuide Auto_Regen_Views No
Drmwing_File_Editor Editor

VAX/VMSInstallation Guide Part_Table_Editor Editor
.r_elation_File_Editor Editor

Duetodiskspacerequirements(atotalof240MB forall Pro_Editor_Command Jot-d

the volumes),not all of these modules _ installed.To list Sketcher_Dec_Places 3
themodulesavailable on a system launch the Pro/USER- DaauR_Dcc_Phu:es 3
GUIDEapplicationand review the listprovided under
"Available volumes". Additionalvolumes can be quickly
installed by the application specialistupon request. 4.0 Modeling Conventions

IEIT sponsored an activity to develop and complete
afeaturebasedsolidmodelingguide.Theeffortresulted
incompletionofA FeatureBasedModelingGuidefor
Conoanmt Engineering atSandiaNational LaboratoriesI.
Thedocumentis 35pagesinlengthandpresentstech-
tuquesforusingfeature-basedsolidmodelinginaproduc-
t.ionenvironmenttomodelandmanufacturepartswhich
representboththegeometricdefinitionandthedesign
function.Chapter4 from tl_ guideaddressesfeature
basedmodelingtechniquesandshouldbeofparticular
interest to the reader.ContactRoss Burchardat 844-2295

forthelatestcopyofthepaper.

Asageneralpracticeusersshouldavoidthefollowing
cxlrom_s:

I. AFeatureBasedModelingGuideforConcurrentEngineering
atStadiaNationalLabotatmi_ RossL.Burchard,2884and
RichardH.Robison,2861

Illl IIIIIII II II II I . I __ III I IIIIIL II I I J I
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8terwllthogmphy Proeeee

A basef_ure thinistoocomp_x 6.0 Conventions end Level Guidelines

• A base featurethat representsthe biflet stock or shapeof Prior to stmin8 anew part,a uail flie2is availablewhich
the basematerial, can be calledby a mapkey to set the modeling environ-

menuTo establisha mapkey include the following entries
- A base feature thatis toocomplex canusually be in yourconfig.pm:describedas one thatcarriesmor_ than I0 dimensions to

constrainit. Models thatbegin witha base featurebeyond mapk,y/prtl #part:t_nmt,;#mi_;_mil;/d,potl/pmg(_mmW
this complexityareprone to attachingsubsequentfeatures .tartlum_l._
to a parentsurface,thatlaterthn3ugha designchange, is
reded. Vv'hcothisoccurssigniflcaotrework,re_ 8 mapkey/prtr#part;#create;#mi_;etml;/depotl/proeO/fonnats/
of features,andperhapsa fresh startmay be necessary. ,taqum_r.ua

A base featureconstructedon the belief thatthemodeleris Select the scriptwhich is most appropriatefor the model.
startingwith a piece of rawstock has potentialdrawbac2s. The 'startpm_l' is for profusions, 'startpm_r' forrevolu-
Thismethodology is prone to frequentuseof the 'cut' fee- tions. Threedefault datumplanes labeled -A- -B- -C., 3
ua'e.When this occurs,the numberof cut operations defaultdatumaxis anda default coordinatesystem will be
needed to define the pan canbecome excessive anddrive constructed.Subsequently,the scriptremoves all num.
the size of the database to largeWolx_ons. Additionally, beredlayersand assigns the datumfeaturesto the foUow-
featuremodificationis compoundedbecause the profile ing named layers:
representingthecutis normallynotpan of the model itself
and may be difficultto select. Anotherdisadvantasetothis DEFDATUMS
methodis thattheautomaticdrawinglimmmtionutility
will show thedimensions used to define thecut.Signi._fi. DEFAXIS
cant cleanupanddimensioningmay be necessaryin the
drawing/ detail mode. DEF_OORDSYS

AllPTCtrainingins_ recommendagenuineeffort Inaddition, the scriptdefines two other layerdesignations:
to evaluate severalmodeling Wchniquestaxiselect the
most appropriatestrategybefore the base feature is con- CONSTDATUMSto isolate constructiondatumsplanes,
su'ucted.A modestamountof planningin theearly model- THRDGROUPSto organizethreadedfeaturesoil a layer.
ing slases will insurethatthemodel is easy to maintain
andmodify. In addition,the following level strmm_ arerecom.

mendedtoinsureconsistencythroughoutIMDIdatabases.

5.0 Stereollthography Process Po_, CONNECTORS,FASTENERS.REFDIMS,
ASSYDATUMS,ASSYCX)ORD.

An interfaceto SLA machines is supportedby the Pro/
ENGINEERapplication.The preferedfilefcnaat is ASCII
when specifyingoutputfile. A documenttlgeParedfor the
[EITprojectImyvidesausefuloverviewandadescription
ofthepnr.e_togenermeslicealesandthedesignand
cousm_on of suplx_ su'uctm_. A copy of thisdocu-

• meritis availablethruthe IEITsupportteamor dirctly
fromFrmk Whiston,2483.

1. A GuideforStereoltthographyatStndiaNationalLabomo.
rim,FrankWhiston,2483, 2. TrailtilecontributedbyMarkPlatzbecker,2664

ConventionsandGuldellmmfor theIMOIMCAEEnvironment 3 of 10
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7,0 Datum, model. A_bly daouns shouldbe placedon a level dif.
f_ztt thanpartdatums.

. L)atums aregeometricentities used forconstructinga
Datumscan be toggled to fit the feature.]his option wRImodel. They _ _ for referencingfeaturesand

assemblingparts.Datmn controlsinclude level, name, and makethem much smallerandservesas a method to clean
" saw (on & off). The color of datumscannotbechanged, up thedisplay.The default is to allowdatumplanes to

Due to theirfrequentuse thefollowing guidelinesapply: pierce theentirepan andextend slightly beyond.

Datumsmay be namedto aid in constructionandselection Datums can be built"on the fly". When using this option
of references."l`hereis no formalmethodrecommended the datumsarevisible only when the featurethatrefer-
for thenamingof datums.System defaults areacceptable, ences them is selected formodification.Thiscapability

should be used often in all but simplepartsto reduce the

Therearemany typesof datumsincludingcoordinatesys- complexity of thedisplay.
tems,points,planes,curves,surfaces,axis,andgraphs.
Eachof thesecan be automaticallyplacedon differentlev- Manufacturingdatumsare tightly lied to the associated

tool path.]'here is no need todesignate a specialset of lay-els usingentries in the LAYERSETUP.PROfile. A config-
urationfile is available fromthe/depotl/pmg0/utilities ers formanufacturingdatums.
resourcedirectorythatincludesthese defaultsandmay be
copiedto the u_ home directoryandmodifiedas neces-

8.0 Family Tablessary.

Prt/ENGINEERsoftwarecan distinguishpartandassem- _"_'amilytablesprovidea catalog of partsthatsharea
bly datums.Assemblydatums areusedto define assembly common shapeand function.The tablesprovidean easy
operationssuch as match/matehole drilling. Partdatums methodto generate these partsandarean effective alterna-
can be usedas referencesduringcreationof theassembly live to buildingand storingeach of these as sepm_te geo-

metricentities.

- PTC gtovides 6 librariescontainingover 35Kparts.Ver-
sion 10 librariesincludethe originalconnector,mold,
standard,andtooling librariesas well as a pipingandelec-
tricalsymbol library.

. The Pro/LIBRARYmodule is necessaryto access the
partsin the standardPTC libraries.

- Family tablesdeveloped by customersdo notrequirethe
Prc,q_,IBRARYmodule foraccess to custom tables.

. The PTCsuppliedsmn0ardlibrarycontainscommer-
cially available fasteners.Militaryhardwareis not
included.

- Family tablescanalso be used to constructfrequently
used featm'esand arenot limitedto parts. Allmembers of
a family tableshouldclosely resembleone another.

- System manaserscan addand delete tableentries.The
files should be locatedon a server orat the workstationof
theliharyadministrator.Thefilescanbesetforreadonly

4 of 10 Conventions and Guldellneeforthe IMDIMCAEEnvironment
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Auombly layer Uup

access. Anentry in the CONFIG.PROfile sets the patht_ Model minordiameterand then useCREATECOSMEqIC
these libraries. THREAD to show majordiameter.The threadwill appear

- New partsand tables shc_d be documented.A decision
mustbemadetoextendtheexistin$librariesofcreatehey,

. ones.Eachhasit'sdisadvantages,Extendingtheexistin_j
librarieswillrequirealluserstoinstallthePro_IBRAJ{Y
option. Building new tables will require the administra:or
to reconstructalltheparentpartsor features.

- Thereare two basic typesof tables,customandstand_.
Customtablesallow users the libertyof settingspecific
dimensionsof :minstance.Standardtablesprohibitthis
capabilityandftace the instance to conform to the dimen-
sions listed in thetableentry.

9.0 Assembly Layer Usage 1
m wireframemodeand drawingmode only. The shaded

In orderto establishlayer controlandspeedup design image will only show a hole representingthe minordiam-
and assemblymanipula_ondesignersshould cousider eter.
removing all numbetr_layers and createnew layers corre-
SlXXtdtngto thepartwhich exists on each layer.INu,q_N_I-
NEER does not impose a limiton the numberof named . ExternalThreads:
levels thatcan exist withina database.The '/lXt' ma_y

describedearlierwill assistwiththe firststages of thistask Use majordiameterand thenuse CREATECOSMETIC
by removin8 all numericreferencesto layers. THREADto show minor diameter.As _bed with

10.0 Thread Construction Techniques

10.1 Threads on Planar Surtlamm

• InternalThreads:

internal threads,the cosmetic featurewW only appearin
wireframeand drawingviews. The shadedimage will

. show the majordiameter

I. Conve:tionapropotedbyM.Platzbecker,2664,andadopted
byIEIT.

Convent,oneand Guide,Into for the IMDi MCAEEnvironment 5 of 10
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FIIIWIModeling

10,2 ThreadsonNon-PlanarSurlaees 14.0 Description of Disk Partitions and
Sizes

Usethefollowingconstructiontechniquewhenbuildinga
• threadedholebetweennon-planarsurfacessuchas thinthe

sides of acone or irregularsurface. _ach SGI Indigoworkstationis equippedwith a 1.2 GB
disk drive. Thisdriveis the source locationfor the _t-

ln_ Threads: ing system, applicationsoftwareandactive user files. The
disks areconfiguredat the factorywith threeprimarypar-

Useminordiameterand then use CREATECOSMETIC titions(mot, swap, andusr).Default partitionsizes andthe
THREADcreatedfromaplanerdatumperpendicularto necessity to use the u_ partitionf_ active databasesand
mit_ diameter.CREATEDATUMQUILTOFFSETof applicationsresultedin a decision toemploy a different
"0"on thenon-planersm'faceandthenCREATEDATUM diskpartitioningstrategy.Fundamentalto this decision is
QUILTPATCHINTERSECTto lntenect the cosmetic the availabilityof only 40 MB of swap space as factory
threadandthenon-planerquill configuredinpartition 1. Systems with 32 MB of memory

and applicationsoftwarepackagessuchas Fm/ENGI- i
In the drawingmode cosmetic featurescan be turnedoff NEERrequireadditionalswap resources.
and on in individualviews by usingVIEW REPRESENT.

The firstpartition(0), root, remainsas a 16 MB partition.
The secondpartition(1), swap,has been extended to 100

11.0 Fillet Modeling MB. This res0_qedin allocatingblockspreviously reserved
for theusrpax_ition.A new partition(5), is availableon

M eachdiskandismounted from the/depotl directory.This
anufacttwingengineerswould like to see all comer partitionprovides 733 MB of disk storagefor application

flu_sand_ers modeledonourparts.Filletsbuilt as programsand user files. "l'neusrpartition(6) is trimnsxl
featurescanbe suplxessed. A suggested techniqueis to back to 300 MB andis used for operatingsystmnutilities
putthe fillets in lasLPJletscanbe imlggt_t features normallyfound in this section.
whenit comes to stressrelief, mass_, andinter-

ferenceanalysis. Avoid using filletsas parentfeatures.At A wimmT advantageto this strategyis thatthe/depotl
this point,an official rangeof fillet levels is not deemed partitionis reserved solely for user files and applications.
necessm3,at this time. As our experiencewiththe product By havinga single partitionset aside for_s function,
grows,a conventionmay be established, backupand restoureoperationsaregreatlysin_p]_edand

the dangerof overwritinguser dataduring a system

12,0 Mass Property Data Resource File upgradeis significantlydiminished.The/depotl partition

Ali stofmaterial_ isavailablecmIMD!work-
StatiOnsthaicontains specific densities in a number of
units.Rick Hams, 2604, submittedthe infommtioe to org.
1500 for review andapproval.The files canbe viewed
withthefollowing _&

' 13.0 Pro/PROJECT

. The Pro/PROJECTmodulehas been immlledon all IMDI

nodes.Eachnode canactas a projectserveror client,

i III I I_Jl/111 I _ I_ II I II '1 III
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Locationof FII_

may also be easily NFS mounted_s the networkto applicationis invokedwiththe progutdecommandor
enable file sharing, methodssimilarto those above.

Networklicensing is configuredon all nodes._ node is
setupas a client andserverof I license. "I'nenodes only
look at themselves foravailable licenses. Licensing
administrationinformationis found in the/depotl/pmnlo
directory.The proflushcommandis available to recover
checked-outlicenses. When invoked froma user account,
only licenses checkedoutby the activeuserarerecoveml.
Root has permissionto recoverany andall licenses.

User files are foundunderthe/depotl/people _.
The namesof user directoriesare identical to conventions

15.0 Location of Flies usedtoestablisheachaccount.Eachaccountisauisneda
different defaultdirectory.The accountsand_s

T followthestandardconventionoffirst initial, middleini-he Pro/ENGINEERfiles are located in the/depotl/ tiM,firstfive clmmctersof last name.Example:Dwight
d_ory on IMDInodes. Thisapplicationcan be David Eisenhower .... > ddeisen

invokedby enteringpro90 fromthe commandline or
latmchedfrom theWorkSpacem"TcoIChestutilities by

doubleclickingtheappropriateicon.Pro_SERGUIDE 16.0Policieson DiskUsage
volumes,theon.linedocumentationassociatedwithPro/
ENGINEER,reside in the /depot1/proguidedirectory.This

L)isk quotashavenot been establishedon the IMDIsys-
tems. Each user is responsiblef_r cleaning up obsolete
files andpurgingtrailanddesign files. Plot files, parlicu-
lady PostScriptoutputerumPm/ENGINEE.Rbecome
extremelylarge.With common sense end minorattention,
limitationson disk spacelimits shouldbe rm'e.The DMCS

• servercanbeusedasa_x_itoryforreleasedand
arch/ved desk. Consultwithan applicationspecialist m
determinethe wocess forelevating stabledesigns to this

• level of control.

Convention, and Guldellneefor the IMDIMCAEEnvlronmeqt 7 of 10
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17.0 Accounts and Passwords 20.0 Motif as Standard Windowing
SystemA

- l"_ccotmts were establishfor each user with theSystem rr_

ManagerGUI tool. This tool promptsthe system adminis- ].he SGI Indigo is preconfiguredby the factoryto
trato¢for relevantinformation suchas user ID, Name, invoke the4DWM window manager.Pro/ENGINEERis

" Office, Phone,andhome directory.The tool buildsthe notsuIvortedon this windowing system.The Motif win-
accountandplaces skeleton .login and .cshrcfiles h_the dowing systemhas been installedon all system_ from
usersdirectory.WorkSpace,a graphicaluser interfacecan CDROM, The/usr/liNX 1l/xdm/Xsession fileon all sys-
be turnedon or off. As arule, WorkSpaceis UL_edon for ternshas beenedited to invoke themwm windowmanager
new users. Passwordsarenot centrallyadministered, at login. A simple way to determineif Motif is runningas
Usersthatrequireaccesstodataonanothernodewillneed thedefaultonaSGIistomoveawindow.Ifthecoordi-

to requestthatanaccountbe built for them on the target naresrelatingto positionaredisplayed while the window
system, isbebeingmoved,thentheMotifwindowmanageris

probablynmning.Tocheckthedefault,listtheXscssion
Eachusermustsetapasswordofatleast7 charactersin fileandlooknearthebottomforthefollowingline
length thatincludesone specialcharacteror number,
Avoidpasswordsthatare firstor lastnames, addresses,(1" lusr/bin/X11/mwm>/day/console 2>&1 & #/usr/bin/X 11/
pet names.Anexample of a validpassword mightbe wait4wm

"letsg0bucs". The "mwm" in this case designatesthe Motifwindow
manageras the default. "4Dwm" is presentin the unal-
teredstate.If it is necessaryto changethis file, the system
administratorcan modify it usingany editor.Itis not nec-
essary to reboot the system to change the defaultwindow

18.0 Root Access manager.

Root access to each IEITnode is passwordcontrolled.
Usersrequiringoperationsperformedmsuper-usermode 21.0 Backup Responsibilities
or by rootmust contact theirsystemadministrator.

Backup of the operatingsystemand applicationsoft-
wareis theresponsibilityof the IEITsupportteam. A mas-

19.0 Privacy - Group / User lOs and tardiskwinbekeptcurrentatalltimesandwinbe
Masks available for cloningadditionalsystemson demand. All

nodeson thenetworkwill periodicallybebackedupin

_kll workperformedon IEITnodes is subject to Sandia full. These backuptapes will be labeled and storedin 807/
computingsec_ty andauditingpolicies. Fraudulentuse 2055.
of thisequipmentis subjectto disciplinaryactionsoutlined

4 mmDAT tapedrivesareavailable.Thesedevices canbeintheSLI's.User accounts sharea common groupnum-
ber.These group numbersaredifferentforeach network quickly insertedinto one of the internalSCSI slots on any
(redandblack). The defaultUNIX usermask of 022 SGI Indigoworkstation.Cartridgetapes arealso available.
remainsmr.lmnged. Designers areexpected to backuptheirown datausiag

utilitiesfound in the ToolChestunder"SystemManager"
- and"Backup& Restore" icons,

The graphicalutility (built on UNIX bru)is very user
• friendlyandserfexplanatory.Selectthe tapedrivelocation

(click on a local tapedriveor the remote buttonand spec-
ify the tapelocation) and indicate the tapeoperation

I I II
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(Backup or Restore). Inserta tapeandenterthe directory mailbox icon is established.Users will notice thatthe flag
to backup.Ex:/depotl/people/elvis Click the StartBackup will be in the uprightposition when new, tmreadmail is

. button.FOeswill be listedas they areplacedonto tape. delivered.Double clicking on this icon will automatically
When the backupis complete the EndBackupbuttonwill invoke the Z-Mailapplicationand highlightthe latest
be illuminated.SbeUsandotherwindows canbe activated unreadmessage.

, while the backup is running.The window canbe mini-
mized to an iconwhile otheractive workgoes on. Click on
the Quitbuttonto close windowsafterthe backupis com-
plete.

Effective use of aiiasing is enabled.To enhancethe mail
enviromnent,Z-Mail users may addressmail using our
adopted naturalnamingconvention andrely on the system
to deliver the messageto the approwia_ machine.Exam-
ple: To send mail to Greg Neugebaueron machine labeled
'emerald' simplyaddressthe message to gregneugebauer.
Z-M.dl suppliesa simplemeans to attachanddetach Pro/
ENGINEERfiles.

The restoreprocess is verysimilar.Users should list the
contentsof thetapethey wish to recover datafromand
select the files they need toresto_ with the mouse. Fries _h.
may alternativelybe restoredto adirectoryotherthanthe
one listed on tape.

Formore information,refer to the SGI PersonalSystem
Adm_dstmfionGuide- Chapter 9.

IP

22.0 Electronic Mall

Z-Mail is an electronicmailutilityavailableon all IMDI
tt

SGI wotkstatious. The applicationcan be launchedfrom
the ToolChest/ Tools deska3paccessory.A link to the

ConventiomeandGulclMInu for theIMDIMCAEEnvironment 9 of 10



Using mail to transferCAD files has several advantages.
First, themail wan,sportsystem does notrequire usersto

- have accounts on machines that theyneed to exchange
files with. Mail messages are merely delivered to thedesti-
nation machine where the recipient can detach the mes-

,.h

sages to any directory they own or have write permission.
Secondly, the destination machine does not have to be on-
line when the transfer takes place as required by the UNIX
'cp' command.The mail transport system attempts to
deliver the mail every 15minutes until the machine even-
tually comes on-line.

The Z-Mail system has also been linked to a PC SMTP
gateway and router. 'Haesemachines allow SGI users to
send electronic mail messages to PC or Macintosh users
overour network. The same aliasing and addressing
scheme described for UNIX users can also be applied to
PC destinations.Example: To send mail to Rick Harris'
Macintosh named 'silver' address the message to rickhar-
ris.

I
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Technology Alliance Program
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Abstract: hess. The emphasis of the IEIT project will be to aj,j31y
commercially routine technology to enhance engineering

This report documents the work practices in the area of information m_magement, mechan-
completed as outlined in the ical design and electrical design. It is anlicipatcd that
statement of work for Ihe IEIT lhrough implementation of these tools, we will realize ttle
project, benelits of concurrent engineering i.e. improved quality,-

shorter development schedules and reduced cosl.

Throughout Ihis plan references to mechanical computer
aided engineering (MCAE) tools will be referred to as
MCAE. Likewise, electrical computer aided tools (ECAE)

1.0 Introduction will be referred to as ECAE.

The The IEIT pro iect will develop and implement practicesIntegrated M,'mufacturing alld I)es|gn lllilialivc

(IMDI) will define and implement Concurrent Engineering and computer tools to enh,'mce concurrent communication

pr_x;esses for the reali_,._ltinnof weapon products. The infrastructure of IMDl,design a prototype information sys-
Concurrent Engineering process will integrale all facets of tem to implement Configuration M,'magement (CM) and

weapons engineering througllout the life cycle of continu- integrate Mechanical Computer Aided Engineering
ous improvements. On going weapon projects will pilot (MCAE) and Electrical ('omputer Aided Engineering

(ECAE) within the two pilots projects.
these processes to demonstrate improvements. These pro.
cesses will be propagated lhroughout the DOE weapon

• community and beyond. The Integrated Engineering lnfor- This project will enhance engineering design, prototyping
mation Technology (IEI'F) project sponsored this assig- and reduce design cycles and information management.

. ment during the summer. The IEIT project will prototype These pilots will benefit from solid modeling visualiza-
implementation of a modem approach to engineering tion, quick drawing creation, mass property av_dlabilty,

design, manufacturing,design definition and infonnation rapid proitotyping and integrated structural and thenn,'d
management within two IMDI pilot projects. The objec- analysis.
rive of the IEIT project is tc_enhance engineenng efl'ectiv-

I I I III iiiiiii El ii i
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Original Statement of Work

Now that we have to deal with restrictions in budget requirement before progressing to the next library. A DOE

(funding) and time(development schedules) there is a need "Q'" clearance is mandatory as well as an interest in
to have a tool that helps the users to select the parts or advanced solid modeling.
components that he or she may need. Some vendors have a
good variety of parts for tile users to select from, but
sometimes the users need some parts that require special :3.0 Tools Used
characteristics. Often the manufacturers ,areable to supply

tile desired parts for a minimum charge. The problem is The main tool used for this project was a Silicon Graph-

that those changes can cost a lot of money and can delay ics workstation. This workstation operates in a UNIX
the prqlect more than is expected. This is one of the rea- environment. The soflw,'u'e used to perform the work w,'ks
.,,_msthat r,-,akes the use of slmldard parts mid family tables Pro/ENGINEER. Pro/ENGINEER is the only mechanic_d

a t_eecl, design automalion CMDA) Idol that inlegrates the enth'e
design-through-manufacturing process. Pro/ENGINEER

Mv assigment for this surmner was to ieanl ProK:NGI- is a par,'unetric featured-based solid modeling system. The
NEER solid mtxteling techniques and the UNIX environ- software gives full associativity throughout the entire
ment provided on the Silicon Graphics workstations Pro/ design-lllrough-manufacturing process allowing the user
ENGINEER, a feature based parametric solid modeling Io reconfigure parts design "on-the-fly" without incurmg
system from Parametric Teclmology Corporation, pro- time and cost penalties in downstremn applicalion such as
vides the ability to define fmuilies of parts for functionally mmmfacturing.
related items such ,as mechanical fasteners and eleclric,'d

connectors. The IMDI project at Sandia requires military First, the user has to learn how to use the software applica-

specllications in several circumstances. 'File libraries sup- lion. Most mechamcal design software that we know of
plied by Ihe vendor provide many commercial parts but, today, the creation of parts that ,are wmlted to design are
must be extended to include these other commonly used with lines, arcs and circles. Once tile user starts to work

piece parts. A survey of user needs will prioritizc the gen- with Pro/ENGINEER, a signilicant difference will be
era_ion of tile base model and the family table, noticed on how to build a p,'u'tin compmason with other

mechanical design software. The approach to follow when
working wilh Ih'o/ENGINEER is to make sure that the

2.0 Original Statement of Work geometry of the componem is clear ,and e;tsy to under-

p stand. This means that all tile dimensions of the design hasro/I'NGINEI.;R, a feature based parametric solid rood- to be known _mdclearly defined. It lakes some time to
CIItlg system from PTC, provides the ability Io dcline faro- understand and learn what dimensions are needed to pre-
tltc._of pro-is for lunctiot_ally related items stlch as vent error with Ihe dhnensiomng of tile component. The
mcch_ulical fasteners and electrical connectors. The iibrar- Family 'Fable is one of the options that I_ro/ENGINEER

tus prewided by the vendor include m,'my commercial provides and is used for this project. This capability lets
part.,,.The [MDI project at Samlia requires milit,'u-yspeciti- Ihe user build a database of dimensions, features or otl:er
c;tll(}nsin severed circumst_mces. The libraries supphed by importmlt characteristics that can define the part or comlx_-
the vendor must be extended to include these commonly nent. With this infonnation, the progr,'un cml build differ-

tlsetl piece parts. The candidate will bc expected to learn cnt instances from one generic part. This will minimize
Pro/I:.NGINtiER solid mtxleling techniques mid the UNIX time when creating the part and also will save memory in
environment provided on the Silicon Graphics worksla- the computer because there is no need to have a lol of paris
I_ns. A survey of user needs, conducted by the Call(li(l:ltc Ihat have the same shape but differ in size. Meetings wilh

will prioritize the generation of the base model and family Dave Rakestraw provided an opportunity to learn ,'rod
tables. A workstation with the MCAE software will bc fur- undersland Pro/ENGINEER. Dave Rakestraw is the local

nished as well as a system administrator to facilitate distri- technical support representative from Parametric Technol-
button of the libraries. Doctanentation of the fanlily table ogy Corporation (PTC). PTC is the company that supplies

by the candidate in relx_rt form will be an intermediate Pro/ENGINEER.

1. IMDI/ IF.ITProject Plan, Rick itarns. 2604

I I I I ii ii]l I ii
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DISCUSSION OF RESULTS

Sometimes the user will not be able to remember the

names of all the parts in the family table. When this hap-
pens the user has a choice to recall the part that is wanted
in a different fonn. When the user recalls a part that has a
family table, the program will ask for some information

that describes the instance in order to build the part. This
will depend on how the family table had been delined.

FIGI IRE 5
FIGLIRE 3

rhis option helps the user to define the part wealted. The
For simplicity, sometimes the p,'u'ts are named havitlg in progr=un uses the informalicm that the user gives to build
mind one ptuaicula.r dimension or a ch,'u'acteristic. If the the part, but the progr_un has the advantage that it can con-
user wants a specific part, the ¢_nlything needed to be Irol the users input. This means that the user will not be
known is the name that rcprcsenls the desired part. ()ncc able to create a part that does not exist in the family table.
the desired instance is recalled, the program'will create a This will reduce cost and production time because the user
part that corresponds to the name that the user gives, is not able to create a part with special characteristics.
Using the infonnation that is on the family lable, the pro-

gram will modify the generic part with the dimensions _md

information lhat describes the instance that is been 6,0 DISCUSSION OF RESULTS
recalled.

One problem that had beenfound when delining the
parts was the lack of infonnation in relation to the dimen-
sioning scheme of the part. Sometimes the dimensions
found in some of the vendor's catalog correslx_nd only Io

the internal shape of the part or ,"ueoverall dhnensions.
(See appendix 1) Sometimes when the user is trying to
build a p,'ul using the vendor's catalog and after a long
time when the parl is finish, it does not look the same ,'u_
the part on the catalog.

FIGI/RE 4
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WORK PERFORMED

4.0 WORK PERFORMED between each other. The user was able to write ecuations

that c,'m control the behavior of one or more dimensions,

" vOnce the user had spent some time fiuniliarizing with of the p,'u't,,all at the same time. This saves user's time.
the workstation ,and Ih'o/ENGINEER, direct work can be because there is no need to change all the diunensions one

. started with the construction of the Family Table. The by one everytime that there w_L_a need to change the sizc
or shape of the p,'ut.parts that were assigned to build were a Micro-l') Meted

connector (MDM), a Jackpost Bushing l'cJrthe MDM con-

nector, a Straight Headless Pin, a Commercial D Submit- .1 ................................................... ..!.;!,'-, • ' .; _l .' •

iature conneclor, a Phk,.;ticPotting Cup and _lDouble 1:i._',._,_,-_,-;t,,-,7_o,,t,.,i__;:;";7,'_ o'_, "
l)ensity D connector. All the f,'unily tables were built nnn=0D[f I=C[

ilt_llfl.'2
based on dimensions from one vendors catalog, adding li_c,_,_
Ihose p_u'tsIhat had special characteristics. A remaining _,'f'_'_0i5_.'=_1,,'..'

item was needed to be performed, it was to c_dculate the 0'_,_;_'o4,tt.":

mass propertic,,, l¢_r._OlllC Of the parts. 01:.,ideal

f,f/_..I).,

The first family needed to be built were the Straio.ehtHead- _,r,,=f._,,- CI'2=CC

less Pin. This pin consisls of a variety of features, includ- rrj=t_O_2_On

ing the following: one long cylinder and one short cylinder nu_.m• 11111=l_t_

with a rounded edge. The _lext step wa.,, to define the I';un- 1G,,_,-,
ily table that would have all the information concerned

with Ihe _traight pin. It would include the fcalures Ihnl 1;_.'_.r'td.-_t_"_"-,''_:':"........:
describe the pin itself and the dimensions Ihat clescrihe the
different sizes ot'each pin. A challedge wilh Ihi.,,particular I:IGURE 2
pin is that it has two different ends.

When the p,'u'twas completed _mdall the dimexlsions _uld
relations that would control the p.'ut, the user was ready to

build the f_unily table. To build a fmnily lable Ihe user has
............. _" ....._ ........... t,=:n_,u=............ to define what features of the p,'u'ldelines it. Also the user

has to include the dixnensions thai govern those feature if
it is necessary.

5.0 RESULTS OBTAINED

Once the user l_asaU the l}unily tables, .,,electionof the
part is needed."]'here,arctwo different ways It) do thns:
One way is to select a pm't from a family table, _t,,;klng
directly the specific pat1. This will depen,l on how the
family table has been organized.

FIG[/RE 1

to resolve this, the user couM take atlvanla,,e ¢_1the

suprcssion feature. This option gives the user 111(2liberty to
supress the part's features instead of havin,,_ Io build a

- generic part to accomodate minor fe_ture changes. Once
the user supresses the desired feature, there is Ihc ablity to
display a different feature. Another adv_mtage that the user
has is to be able to control dimensions that arc related

Parameterized Family Tables of Pressed Pins and 'D' Subminiature Connectors 3 of 5
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CONCLUSION

7.0 CONCLUSION

T ''":" _ he use o1'I_'o/ENGINI:;ERpromotes design oplimi.
zation, delivering higher quality products faster at lower
cost. The use of Pro/ENGINEER is a great tool for the ..
user when a mechanical design software is needed. The
use of this softwareapplicationw_t,_a great experience
bocau.._ it gives the u._r the opportunity to improve
designing techniques. It helps the user to understand the
ilnponance of spend some time doing a good dimensionig
scheme of the parts, Now these family tables will save
time _mdnnoneyto the user, because now it is possible to
cr_te partswitllout having to depend vendor's capabilities
to supply Ihe p_u'tsthat are needed.Another applicatmn of
the fmnily table is that this c_mbe used as a catalog of
standard parts for the design of component,_.

FIGtIRE 6

"Inresolve this theuser had to made a guess iu some of Ihe

dimensions that were missing on the vendor's catalog.
This technique migllt work if accuracy and prcsickm arc
not important or maybe ,arenot needed. But one go_dthat
w;L_clearly stated since the beginnig of the PrOjeCtwas to
have as there infonnatmn _u,_possible from the h'unily
tables. "llleuser has to be very concern with the dimetl-
sions of the p,'u'tsbecause if the p_u'tis built Olll O1'th,e
wrongdimensions it would cause the program It, c_dculale
mass properties tl'lal {!onot correspond Intheorngmalpart.
One alternative that havc been used is Ic_gel Ihe necessary
dimensions using a vernier caliper. 'l'hc use of this presi-
cion itlstrument was ;maid to lind the dllnensiotis thai

were needed. Once the dimensiotls that were mis._inghad
hcen fotmd, the user wa.,_able to build the part with the
correct size and also wa.,,able to get a p,'u'lIhal looks the
s_une,asthe one on the Calldog. Now the user is able to cre-
ate build a part whenever is needed thanks to the family
tables. The use of f_unilytables help the user to save time
and money.

I IIIII III I U I _ I I'
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Micro-D Metal Shell- .050" Center Spacing MDM I

Shell Dimensions (Conforms to MIL-C-83513)

I_u! .ill _ vii li_

I L-_ ',,

ldi_ INll

e,_dptJcl " .... ?_)lt ,ranJ= ..... -,7 '
. • / ;ii. "". 1Ill _ _ . _". • ': I ' ill ".

i" .... "'_li ...... \.: ....l..-.,.. ,,mc_l. I I -:,
• i ", • ' (l i I !..:t - -_'__li_l':-'.-,'._'_l .... __ • ". "'" .... vu .

// _ :, _ r"--I--- N--'-'-'I"_ '- • ,' • .

_*¢tlio¢_liOM.lOOoly) ..... " ,'.-_, ...".'/". "x ." "....... " Inl_l _ilua'. -'_ . .- '" . .:
' .... .:' ' I" I _ _:, " , " .. _ . "_- ,--'. - , ' ' ,, "_- . . • "

• .,,..:_.,." _...r, "\'lt,OO_tlLOli Illlinl • . ' .-i ,' . " _, ,IIl(2.,lii

.... ,-.,., ....,< . -, .111...--.. i,-._ .,...._-.1_ ....

:,.. :± :;
,_'l:. " , .. ,';..' .'-_:- " _1 , , ,,, ' i__,.I"I:..'..T .... .:,,,.I<,

• .,....,,_T... .. : L .... f -'" -. _1 .. ." ?1 "" lli.l. ,-":,.l"_'_.#_c_. "..... -.; _
Fl_Teiudu -I" '- ...,,_r_L _ I-I . .... ,. !.,. .......

..( ........ -: . i _-t • "-.. ".'. . _._..'- ". t_,, i...- ..... , . ' .. - . : .t " . •

l
Par_Number A Ii C O E ±.005 G AverageWeights**
ByShellSi_t Mu. Mix. liar. Mu. iu. (0.13) Max. oz.(I.L) t5%

MDM,91_ 385 09.94) .334(8.48) .400(10.16) 270 (6.86) .308(7.82) .565(14.353 .185(4.70} .063(1.79)

MOM.9S* 385 09.94) .402(10.21) .400 (10.16) .270(6.86) ,308(7.82) .5G5(14.353 .253(6.43) .063(1.79)

MOM.151_ .935(23.75) .4_4(12,293 .59) (13,573 .270(6.86) .3011(7.82) .715(18.163 .185(4.70) .084(2.39)

iOi.15S* .935(23.75) .552(13.973 ..5,_(14.02) .270(6,86) -108(7.82) 315 (18.16) 253 (6.43) .083(2.37)
MOM-21P* 1.085(27.5G) .534(16.10) 300 (17.783 270 (6.863 ,108(7.82) .!165(21.97) .185(4.70) .105(2.99)

MOM.21S* 1.085(27.5G) 302(17.83) .70Q(17.78) .270(6.86) ..108(7.82) .1165(21.97) .253(5.43) .104(2.97)

MOM.25P* !.185(30.10) 334(18.G4) .800(20.32) .270(6.86) ..108(7.82) .965(24.51) .185(4.70) .!19(3.39)
MOM.25St 1.185(30.10) .802(20.37) .800(20.32) .270(G.86) ..108(7.82) .965(24.51) .253(6.43) .I 18(3.36)
MOM.31P" 1.335(33.913 .884(2245) .950(24.13) ..270(6.86) 308 (7.83) 1.115(28.32) .!85(4.70) .140(3.99)

MDM.31S* 1.335(3391) .952(24.18) .9S0(24.13) .270(6.86) .308(7.83) 1.115(28.32) .253(G43) .139(3.96)

MOM-37P" 1.485(37.72) i.034(26.2G) 1.10Q(27.94) .270(6.863 .308(7.82) 1.265(32.13) 185 (4.70) .161(4.59)

MOM.37S' 1.4.85(37.72) 1,102(27.99) 1.10Q(27.94) .270(6.86) .308(7.823 1.265(32.13) _53(643) .160(4.56)
MOM.51P* !.435(36.45) .984(24.99) 1.050(26.673 _t10(?.87) .351(8.923 1.215(30.86) .228(5.79) .193(5.50)

MOM.515* 1.435(36.45) 1.052(26.72) !.050(26,673 .310(7.87) -151(8.92) 1.215(30.86) .2960.52) ,188(5.35)
MOM.100P" 2.170($5,12) 1.384(3SIS) 1.442(36.63) .]6_ (9.14) .394(10.01) 1.800(45.72) .271(6.88) .500(14.3)

MOM-100$' 2.170(55123 1.508(38.10) 1.442{3663) .3G0(9.14) .394(10.01) 1.800(4572) .394(1001) 1.040(295)

• Add lead type ,l_d length: see How lo Order NWetgh! gaven is 1/2". tm_Os_led, solid. _25 AWG gold pilled copper pi@litli

PanelMounting Oimensions (Sizes 9- 100)

' _ " " : ' '" " .300z.005.?IX):".005 - _ _-"-'-_'-" '.... _"" " _', "

. , i • ""
• I_ J- IteLO_'elll)

-r ...." ._-T,o

RiIlldhl_r, lo PllIlldP,e_epta_le _Ul FronlMolatll d
Plat iotlted i lliIiel PicepliicieRlir Moupted I

IF_]F[] Ca_JlOll Dimensions_,,eshown,ninches(miliimelersl.Oimensionssubteclto change
Mi_ollullituleProducti* 666[ Oye,P.d..e.Oi_a929.Si,,tii,_l.CA92702.0929• (714}551.4700. fAX (114 i 154.2142



;ubminiature Accessories- Locking Hardware
r,.

r_/Jackpost Assemblies

iost-- P/N Dl10551 FEMALE

"_ 187(47,5)HEX

nsistsor 2 posts, 2 nuts, 2 Iockwashers. POST (ACn0SS FLATS)_

o.p_,._o,,,,,_to, :o%wo,IJi I ,,,oo._,._,,o

! I I _ 230 (584) 005 ( 2-31

. / 11 fl I1
' _.j - _ (1(,o) e_=,'_l 1_,a J

. e l ID41;7 ///-,_ k=:005 (t30)

; ,,tOC_WAS._ER / L_;_z:;a___ "
_j

'_ | _;ERF_='CTTHO'--"" L'x- JJN_ K LOCKWASHER

• 4 HEXNUT T _ _ee_ \HEX NUT

' Material: StainlessSled perQ0-S-753
Rnid=:Par_at=d per On-P-J5JACKPOSTA$$[M|LYt

'¢.h_st i=notcompatiblewith rear-panelmountedconnectors

-- P/N Dl10550

consists of 2 studs, 2 heads, and 1 tube HEAD,J,._KSCREW 035(0.89): .005 (.130)_

compound. _ r RETAINING _ 220 (559)

per connector. -- _ l370 (940)

L MAX /

L, _ ] ,.0611('L73)|

/ / _,,,,x!
,. 120(305)Dl..k _ _ 640(16.26)

_.J / #2.56 UNC'r_D

80 .

STUD.JACKSCREW ,O25_064)

#4-40 UNCTHD o4-40 UNC / _._ _ ± .005(130)
J THREAD .220 (55G blA

MCI(SCIEWASSEMBLY MAX

Iihttriai: Stablm SteelW 00.S.76)
IktainimlComlmund:li_ MIL-S45153
Fmi,_ NoM

PlasticPottingCups

0.s0904 ,:_-. :,,-',_,._...y_-._ ,,......... :;.:.;...._,_.-t-._
,,Flh_.10 . ."'_"_*¢,,:._, . L, ;. ". " " _, ._ t( ." v t''_Sa" "__".. _.. . _ ,_ .,_. j

_____,..EC [,": • '• ,. L'_., " " : ' D . _ " ,.._

..___L_"--'a'r_v_'_ '_ _'------_L±''''°', !$. _,,,: .._ _',;!: ....
,. ".'. ;:k .; __.-z_ ,,_._¢ ,;, ..... ..._.-,;. ,._..tC.'_a_

Mata_lll: Nylon
Color,Natural(wkite)

Note: Nylonpollingshells_e moldedw=tha th_nflamoe.0]0 (075) to INerlntlthe useof O SubminiatureIockm0 devices.

X O C O i F G
- LlqWt I1_ imlle_ "J',01S(0.)8) ±.005 (0,13) :L .010 I0.2S) +-.015 (0.)l) ±.020 (0.51) :L.0t0 (0,2S) ::J:.020(0.51)

OH DE50904,1 1,208 (3058) ,984 (24.99) .495 (12,57) ,541 (15.28) 369 (19,53) .430 (1099) ._5 (8.76)

U.I§ DA50905.1 1.535(39.01) 1.]12'(33.32) .495 fl2.57) .97] (24 71) 1.104(28.N) .430 (10.99) .3,i5 (8.76)

II.2S O6 50905.1 2.08] (52.91) 1.852 (47.04) .495 (12.57) 1.516 (38.50) 1.539(41.53) .430 (10.99) 345 (8.76)

K,|7 0C50907.1 2.723 (59.15) 2.500(63.50) .495 (1237) 2,154 (54.71) 2.289 (58,14) ,430 (10.99) 345 (8.76)

B-_0 D0,50908-1 2.530 (55.80) 2.406 (61.11) 506 (15.39} 1.938 (49,23) 2.189 (55.50) .545 (13.84) .445 (11.30)

I_ Cannon o,.,..,,oo,.,.,,o......,,,,,..,,,,.,,.,,)D)menr,_on$SubleCtIOchonoe ._] 7

O ,5_l_wd=lmeh_k_l_• 1051[ Oee,ek,e PrO.00]13SO00,e_li!_ll_, _ 92705'5500" 1714)261.5.)O0• fAX1714)757.8324



Commercial D Subminiattlre- Solder Cup I)*

MachinedContacts.Solder Cup- OriginalStyle
StandardData

MATERIALSAND FINISHES MECHANICAL FEATURES PERFORMANCE SPECIFICATIONS

Mo|edal _ _pJmg-- FrictionandIo&lr,_l.l_iel TemperalweRating-- - 55"I:to +125'1:
_dl Steel Yellowr.,_ror_leover Polarzzat|on-- K_tone.d_lpedidylls 0ielectricWilhst_dmgVoltage- 12_ VACsealevel

,b

cadmiumofzinc WilelC_lacl_e -- #24AWG

L_suizto_ lwop_ece_ttt nylon -- _rtentRal|ng-- #20 contacl5.6,raps
_18CI$ CopperIIIoy Goldoverlickel
floatMount Slainletlsled Pau_aled
Hudwzre

ContactArrangements

_e View.PinInsert

°e':ee: / _°o'ee.°e*eeeee" / ,{'''''''....,.....o.'''''" ,]9 IO li I| 1_1|4 l| _ _,,, lid IJ t4 lP ti l| Im |! Itl || |d 1| J

,_eliSize ! A 8
CaotaclArrangement _ 15 25
_u_ Si_e #20 #24 #24

r ,.jo_Iol,3,a,,._,............. .\ ,.ooooo...,o,o._ /_ 04 @00°Oe 0 I141000 °000 /

ShellSize C D
Centac!Arrangemenl 37 54
_u_ Size #20 #20

Dimensions/Part Numbers

_,-" :__..;.'_'__ ___ '_1_!__.' -_;-: - 7:--_-.-:_,_',_:__a

.... ' ..... ___.;.___i'_; _' "__.r_ " _:-t........

Add: E = 4-40 ClinchNut a,,:, ,._.',_'d_.,.__-',__'_",J_Z_,;z,_... '._-,_,_.__,_

Y = Float Mounting

Example: DBE25S
DBY25S

Seepage 211 for MountingMethod detail

liombetof A B. Ir C 4. O' E G H J K t 14
Contacts Part ±.0t5 ±.410 "{".010 ±.005 ±.010 ±.007 "l",007 "1".414 +,014 ±.010 +.010 ±.415

(ShellSize) Number* (0.)8) (4.25) (0.253 (0.12) (0.25) (4.103 (4.10) (0.25) (0.25) (0.25) (0.25) _ ,,,_a- (0.38)

.060(1.533 .422(10.7234EtP 1213(]0.81) - _ (16..Oll.9_4(24.99) - _5 (8.36) .494(12.55) ]55 (1928) .422(10.72)_ (0.76) .236(5.99) .035(0.89)

5(() .060{I.53} .4_ (1o._o)4E5S 1.213(]081).640{16.25) - __ (24.99)._!(7J!2) - .4N(12.55) .75](19283.4Z2(10.72) .130(0.76124316.17) .435(0.89)

06o(153} 422(lO.72)
0AIhP 1.541(3914} -- .994(25.2_1312_3337) - 329(8.36) .4N(12.55}1.0S](27,51).422(10.72} 030(076) .2_6(599} .035(089)

15(A) .060(I_:_) .4_ (Io_0)
Okl_ 1.541(39.143.56_(2458) - 1.312(33.]2).308{7.823 - 494(12.55)1._3(27.51).422(10.72).0_)(0.76) .243(&IT) .435(0.89J

....

.... _.... .426(I0._)
0825P 2088(53.033 - 1.534(:_ 1.85214704) -- .32_(836) .494(1L55)I._.5(41.27}.4_{10.72) .039{0._) .231{5.873.0.50(1.273
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IEIT NETWORK USER'S GUIDE

o

Introduction to the IEIT Networks

The Integrated Engineering Information Technology project, Organization 2604, builds and supports
concurrent engineering environments for a variety of Organizations and Programs. These environments
include electronic mail, Pro/ENGINEER modeling and data management. All IEIT networks are
integrated and are built upon the Internal Restricted Network (IRN) corporate resources. Over time, we
will have electronic mail access to all employees and contractors working at Sandia, many employees at
Allied-Signal KCD, and anyone with an Internet account.

The instructions in this document are intended to assist users with PC & Macintosh electronic mail and
Novell server functionality. Should you need further assistance, help is available through the IEIT
Hotline at 4-0753.

Getting Started

How to Logln from your PC

During boot, your PC will ask if you wish to load the network. Type "Y" to load the network drivers, no
carriage return is required. You will be asked for your password. (You will be provided with a sheet
with your login name and password.) If you lose your password the system administrator can change
your password, but cannot look up your old password. You will be asked to change your password every
6 months by the system, and passwords are required to be unique. To change your password type
SETPASS at the DOS prompt.

To logout of the network Novell uses the LOGOUT command, but you can also type LO. To log back
into the network you can either reboot your machine or simply type NET at the DOS prompt. You do not
have to logout before logging back in. If you share a machine or use one of the lab machines when you
login, Novell will automatically logout the previous user.

What files are loaded to connect to Novell server
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The following files and drivers are loaded by means of a batch file called NET.BAT:

1. LSL.COM Link Support Layer
2. 3C503.COM Network card driver (Other files for different cards)
3. IPXODI Protocol drivers for IPX and TCP/IP Stacks
4. NETX Client network shell which names connection to Novell server

6

WINDOWS TIP: Do not Iogin or out of the network while running Windows or shelling out to DOS
from Windows. Drive and printer mappings can get mixed up and it can sometimes cause your local
machine to crash. You should also not turn your machine off while running Windows. Though this
method will log you off the network, any files that were open while Windows was running may become
corrupted. Quit Windows and then logout from the network.

Services Available

Electronic Mail

i

The electronic mail system for PC and Macintosh is cc:Mail, cc:Mail is auto-started by WNOTIFY.EXE
when you load Windows.

To enter data into cc:Mail, use the standard Windows tab key or the mouse to move from field to field.
But you can also just press the Enter key and you will be moved to the next field. This makes it very
easy to enter information as your hands don't have to leave the keyboard.

The cc:Mail login name conforms to telephone book syntax and Sandia standards. Your mail name is
your last name followed by your first name and midd!e initial, not your network login name. cc:Mail on
your workstation has already been configured for your name. For example, AI Newman's login name is
AENEWMA but his cc:Mail name is "Newman, AI E.". This makes it easy to select names in co:Mail.
When you are in the list box for user names just begin typing the user's last name and cc:Mail will
automatically position the highlight bar to the user name. When you have the name highlighted press the

Enter key. To select another name just begin typing the second name, remember last name first (you can
also use the arrow keys), and once cc:Mail has identified that unique name press the enter key.

To manually address a user not listed in the mail directory, double-click on the post office where that
user receives mail. You will then be prompted to enter the mail name of the recipient in the format
described above. When manually addressing to the SMTP post office (UNIX users), the user name
format is the first initial, middle initial and first 5 characters of the last name followed by the "@" sign
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and fully qualified domain hostname. For example, AI E. Newman's SMTP address might be
aenewma@sandia.gov. Since manually addressing a mail message is not as simple as selecting a user
from the directory, you may require some assistance from the administratorto determine the recipient's
mail address.

, People who are not on the IEIT networks should address mail to you using your SMTP address. Your
SMTP address is your seven-character Novell Iogin ID, followed by "@sandia.gov". For example,
people can send electronic mail to IEIT user John P. Smith using jpsmith@sandia.gov.

File Transfer

You can transfer files from your computer by simply attaching them to a re:Mail message. This is
accomplished by clicking the paper clip icon. All files selected will be attached to your message. When
you receive a message with an attachment, you can either view it or save it to disk. To view the
attachment, simply double-click on the attachment icon. To save the attachment to your disk drive,
detach it from the electronic mail message. This is done by highlighting the attachment and selecting
SAVE AS fromthe file menu bar.

Creating Archive Folders

Archives are like folders but instead of being stored on the network they are stored on your local drive.
You can still access them from within re:Mail, just as you do folders, but only from your workstation.

PLEASE USE ARCHIVES. Archiving saves network disk space and improves the overall performance
of cc:Mail if your messages are not stored on the network. To create an archive press the Archive button
on the toolbar in re:Mail. Then select File Create Archive and type in a name for the archive. Users
oftentimes create a personal archive, as well as several archives for different projects they are working
on.

How do I move messages to Archives or Folders?
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cc:Mail supports Microsoft's Multi-Document Interface (MD1) and drag-and-drop. Therefore, it is
possible to have several folderor archivewindows open at thesame time in cc:Mail. To move messages
fromthe "New in" folder to otherfolders or archives,select the messagesyou want to move using either
a single mouse click, Shift-click, or Ctrl-click,and hold the mouse buttondown and drag the messages
over to the folder or archive, cc:Mail will not allow you to copy messages from one folder to another,
they can only be moved.

If you have a Message Log folder defined, it is a good idea to go throughyourMessage Log once a week.
Delete unwanted messagesand move messagesyou want to save to an Archive.

Saving a Copy of All Sent Messages

It is possible to save a copy of all messages that you send into a cc:Mail folder. To do this, open the
Folderwindow by clicking on the Folder buttonon the toolbar. Then select File, Create Folderfrom the
menu pull-down. Name the folder Message Log, andthen press Create,followed by Done. Now every
message you send will be copied into the MessageLog folder, This folderresides on thecc:Mail system
so it can take up quite a bit of space, especially if you attach files to yoer messages. For long-term
storage, move the messages you want to keep to an Archive. Message Log cannot be automatically
storedin Archives.

How To Reply To The Original Sender Of A Message

When replying to e message, if that message has been sent to multiple recipients it is very easy to reply
inadvertently to the entire list. Often, you just want to reply to the original sender. Using cc:Mail for
Windows version 1.11, when you reply to a message you see the following dialog box:

To reply to everyone on the list, just press the OK button. To reply to the original sender only, deselect
or uncheck the Retair, Ae Original Addressees check box. If you don't want the original message to
appear in your reply, uncheck the Retain the Original Items check box.
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Printing

There are several network printersavailable on the IEIT networks. To access them, open the Jet Print
group underWindows. Execute .letPrint, and on the left you will see the available network printers. To
choose one of these printers, double-clickon the printername in the list box. This will automatically set

,- the default printerin Windows. To print,simply go to the Windows application and select File, Print.
To access local printers there is a pull-down list on the left called Printer Type: where you can choose
to display network printers, local printers,or both.

You can also attach to other Novell servers and print to those printers. If you have an account and
password on another server, you can use Jet Print to attachto that serverand then select the printer. Jet
Print can be used with any HP printerequipped with a Jet Print card, any printerqueue on a Novell file
server, or any local printer. The following is a list of printerson the IEIT-IDNETnetwork:

HI'Laser,let4si MX
H_PPaintJet XL300
TektronixPhaser IH
Epson LQ2500 Not to be used except by Purchase Requisition program

All of the available printersarecurrentlylocated in the CAElab building 890 room308 I.

DOS Printing

If you are using a DOS application, you will r_eedto run a batch file to select the network printer before
starting your DOS application. The program to run is called NETPRINT. Choose which printer you
want to use, and your choice will set LPT3: to that printer. Set your DOS application to print to LPT3:
and make sure that the correct printer driver is defined in your application for whatever printer you
select. If you are unsure what printer is selected, you can type SHOW at a DOS prompt and it will
display the current printers defined for each parallel port. If your DOS application will not print to
LPT3:, or you need special assistance setting up a printer, please call the IEIT Support Hotline.
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Host Services and Telnet

To get access to host services, and to Telnet to UNIX machines on the IRN, we use Noveli's LAN

WorkPlace for DOS or Macintosh. This Windows application provides remote host access and file "
transfer management. The host access program is called Host Presenter and the file transfer program is
Rapid Filer. Host Presenter allows you to attach to other host services such as SOMNET, PENET, LIS ..,

and others, and provides terminal services. The default terminal is VT220 and may have to be changed
depending on the terminal emulation supported on the system that you are connecting to. Here are some
of the addresses you will need, to connect to Sandia hosts:

Host Domain Name Preferred Emulation FU,nction

SOMNET somnet.sandia.gov vt220 Ability" to connect to
other UNIX hosts

outside of Sandia and
outside access to
Internet services

LIS lisgate.sandia.gov 3270 Laboratory Information
System (LIS) IBM
3090, services include
JIT, MIDAS, DOBIS,
Financial Services,
Human Resources

.....

PENET hera.penet.sandia.gov vt220 Facilities VAX cluster
including conference
room scheduling

Rapid Filer allows you to connect to a host system and manage files on the host system. Instead of using
arcane commands such as FFP get or put, Rapid Filer shows you the directory of the host system and
your network or local drives. It is very easy to copy files to and from either system. You can also delete
files from either system. When you start Rapid Filer, you are presented with a dialog box where you
enter the name of the system you want to attach to, example: somnet.sandia.gov, your user name and your
password. Rapid Filer logs you in and reads the directory structure. Select the files you want to copy
and press the copy button. You can have a Rapid Filer session and a Host Presenter session to the same .,
host at the same time. Even though this FTP functionality is available, we recommend using mail
attachments for file transfer.
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Because not everyone needs host and Telnet access, LAN WorkPlace is an additional product installed
on your computer as needed. To get LAN WorkPlace installed on your computer, please call the IEIT
Support Hotline.

f

File Sharing and Network Disk Storage

The Novell file server disk space is separated three volumes. They are:

Drive K: Novell System files SYS:
Drive L: User Files NET_USER:
Drive M: Network applications NET_APPS:

Drive L: is where shared data files will be stored. Also on Drive L: is each user's home directory. For
example, user Jack Nicholson's login name is JRNICHO. On the L: drive is a subdirectory L:kJRNICHO.
When Jack logs in and changes to the L:\ directory, he will only see his directory. The subdirectory

name corresponds to your network login name. This home directory is your private directory, where you
can create your own subdirectories and store files. The main benefit in using this directory is that you
can store files there. These can then be accessed by you, from any workstation you login to, and these
files will get backed up regularly.

After browsing the server file structure, you can quickly return to your home directory by typing HOME.
Should Jack type "home," he will be moved to L:kJRNICHO.
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LIS

(LABORATORY INFORMATION SYSTEM)

What is a LIS?

LIS, Laboratory Information System, is an IBM 3090 host accessed from your PC or Macintosh using
Novell LAN WorkPlace (LP). LIS gives you access to DOBIS, JIT, MIDAS, Office Vision, and other
laboratory information systems. Icons for each platform have been created to aid you through connection
to LIS, Simply click on the LIS ICON to initiate your connection.

B
LIS

An alternate method of connecting to LIS is shown below. The purpose for this information is to inform
you of what the ICON is doing thus giving you the knowledge to customize LAN WorkPlace for other
connections, should you need them

To connect to LIS, start LWP Host Presenter. You will see by the following login screen:

HostNameorAddrest:

Iiisgate.sandia.gov I

I M_..ode_Type ]_)2 03 04 05

SessionName:

[TN3270forWindows [

D !,ace

A_ccelerato,

i

Figure 1. LWP Login Screen
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You will then be connected to the LIS gateway, which is called McData. You will see the following
screen"

. File Edit E;etup !ransfer Utilities Help
Sand ia Na_ i ona I "Labs

IBM 3090 Building 880 Computer Annex-3

Enter application request (L or TSD _or TSO, NETACC for NetUiew)

m

_7_--LaPC L II'tE 273 COL 1 •

Figure 2. The LIS Gateway

Enter NETACC, and press the CTRL key, which is the equivalent of "enter" on the 3270 terminal
keyboard.

The following screen will appear:

[ile Edit Setup Transfer J_ttilitles Help
Date . . : 09103193
Time . . : 09:08:49
Terminal : TO6SA£O
IBM 902i-_00

Laboratorg
Info_t i on
$wsl;_

Enter Logon in£orMation :
m

npplical:.ion ==>
Group ==>
Location ==)

" PF £=Help 2=Language

4

Figure 3. LIS Login screen
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Type in your user name and press the TAB key, then type your password and press Enter. The next
screen will display the different options available. This screen will vary, based on what systems you
access. Figure 4 is a typical menu screen.

App]ication Selection Term: T06SAIQ

Date: 08/26/93 Time: 16:04:52

Broadcast:

Select application or enter command. Return to this panel using Escape key PF24

Issue con_ands in applications using Command key ENTER and Prefix @@

ID Name Status M B Jump Key Application Description

1 ADNETOV PA2 Office Vision

2 DOBIS PA2 Technical Library - DOBIS

3 IPS PA2 Production IPS system

4 JIT6 PA2 JIT remote orders

5 MIDAS PA2 VM Reporting machine

To terminate all sessions use the LOGOFF command.

COMMAND ==>

PF l=Help 2=Language 3=Disconnect 4:Redefine Keys 7=Backward 8=Forward

Figure 4. LIS Menu choices
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To logoff LIS type LOGOFF. To return to the McData gateway, type CTR1L-W, and to disconnect from

the gateway, choose option d and then answer yes.

t

More information

You can get more information from the LIS Help Desk: 845-9880 or from Sandia Line at 845-6789.
Enter 9 for Quick Dial and 1222# for quick dial code. There are several documents of interest:

1501 Welcome Aboard brief description of each LIS application

1502 What's Cooking how to use LIS once you have a password

1503 NASty sheet how to use NAS (NEtview Access Server) on LIS

1504 New Office Vision features new features of Office Vision e-mail

1505 Office Vision quick guide how to use Office Vision for read/send mail

1506 BookManager quick guide how to use BookManager for online search and
retrieval from Sandia documents

1507 LIS/OV password request form
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DOBIS
What is a DOBIS?

DOBIS is an online library catalog that contains materials owned by both the Albuquerque and
Livermore libraries. DOBIS is accessed through the LIS (Laboratory Information System).

To start DOBIS select the option from the LIS option screen. The list of options available will vary,
depending on your access to LIS. Figure 1 is a sample screen.

Application Selection Term: T06SAIQ

Date: 08/26/93 Time: 17:18:30

Broadcast :

Select application or enter command. Return to this panel using Escape key PF24

Issue commands in applications using Command key ENTR and Prefix @@

Application Description

1 ADNETOV PA2 Office Vision

2 DOBIS PA2 Technical Library - DOBIS

3 IPS PA2 Production IPS system

4 JIT6 PA2 JIT remote orders

5 MIDAS PA2 VM Reporting machine

To terminate all sessions use the LOGOFF command.

COMMAND ==>

PF l=Help 2=Language 3=Disconnect 4=Redefine Keys 7=Backward 8=Forward

Figure 1. LIS menu choices
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Select the number for DOBIS, and the following screen will appear:

WELCOME TO DOBIS!

CLEAR YOUR SCREEN AND THEN ENTER TRANSACTION CODE, FOR EXAMPLE, LIB3.

t

NOTE: ON IBM-PC AND CLONES THE "+" ON THE NUMERIC KEYPAD WILL CLEAR THE SCREEN.

17:17:26

i

i DDDDD O000 BBBBBB IIIII SSSSSS

DDDDDDD OOOO000 BB BB IIIII SSSSSSSS

DD DD O0 O0 BB BB III SSSS SS

DD DD OO O0 BBBBBBB III SSSS

DD DD OO OO BB BB III SSSS

DD DD OO O0 BB BB III SS SSSS

DD DDD 00OOOOO BB BB IIIII SSSSSSSS

DDDDDDDDD 0000 BBBBBBBB IIIII SSSSSS

Figure 2. DOBIS opening screen.

NEED HELP?

In Albuquerque, call Pager 142-1725.

In Livermore, call 8-846-5841 and key in Pager ID 1725.

Figure 3. DOBIS logon screen
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The screen must say, "Enter your E-number". If it doesn't, you did not type LIB3 correctly. To return to

the main LIS screen, press the ESC key, and then the Shift and the equals key together: ESC SHIFT-=
and reselect DOBIS. Contractors: use your social security number, with no dashes for your E-number.

The next screen is the password screen. Use the same password that was provided for LIS access. For
more information on DOBIS there is a very detailed User's Guide, with sample sessions, available .,

directly from the Technical Library (7142).
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VT220 EMULATION

" What is a VT220?

VT220 is one of the standard emulation definitions for computer terminals. The keyboard map can
sometimes be confusing, so we have outlined some of the more important key sequences. There are

several key definitions; a key may be pressed by itself (example: F1), multiple keys pressed together
(example: SHIFT-BACKSPACE), or multiple keys pressed sequentially (example: ESC TAB).
Function keys may also be called "PF" keys.

Commonly used functions:

Function Key Press

F 1 through F10 ESC 1 through ESC 0
F 11 or F12 ESC - or ESC =

FI3 through F22 ESC SHIFT-1 through ESC SHIFT-0
F23 or F23 ESC SHIFT-- or ESC SHIFT-=

Page up (scroll up) ESC 7
Page Down ESC 8
IBM Clear CTRL-C
First field on screen ESC H
Next field TAB
Previous field BACKSPACE

Next line (first field) LF (if available, generally isn't)
Other movements or directions ARROW keys
Erase to end of field CTRL-E

Insert mode ON ESC DELETE (or ESC keypad .)
Insert mode OFF CTRL-R (reset)

Delete forward DELETE (or keypad .)
RESET (if keyboard locked) CTRL-R (reset)
Print Screen (not available)

Exit the emulator (not applicable)
PAl ESC,
PA2 ESC.
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PENET

What is a PENET?

PENET is the plant engineering VAX cluster for conference room scheduling and facilities management.

How to access PENET?

PENET is available using LAN WorkPlace. To access PENET click on the PENET icon in the Windows
Group LAN Workplace.

You will be connected to the VAX cluster and will see the following screen:

File Edit Iransmit VT-FuncKeys VT-ShjftFuncKeys Setup... Help

Figure 2. PENET Logon screen
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Login with your user name and password to get to the PENET prompt. To start All-in-One type ALLIN1
at the prompt and you will see the main menu.

m

[lie Edit Transmit VT-Func_eys VT-ShJftFuncKeys Setup... Help
Tim gargo STR Thu 02-Sep-1993

Sandio
N a t * o n a 1 Facilities Computing Center
Laboratories

Ell Electronic messaging
[11 InFormation management
111 T_m management
PEBIIIT$ Plant En9ineerin9 flgmt InFo. I Trackin9 Sys.

En91neerin9 applications
E_II EngJ_merin9 Standards Requests
CI ComunLcotions
gll Desk management
OS OFFice Support-

TB Training
Ell Exit vorkstation

e

bter Selstiem atom press IETINm. (Hove...)
_ J .......... ,..................

Figure 3. PENET All-in-One Main Menu

You can access other services by entering the command at the prompt. To logoff PENET, return to the
prompt and type lO.
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ISDN Study

Robert A. Partridge

, , Productive Data Systems

Dept. 2604

Objective Determine if it is feasible to connect multiple remote users to the IRN for
purposes of performing simple LAN functions. Simple LAN functions for
purposes of this study are considered to be Electronic Mail and simple file
transfers.

Considerations Performance must be fairly close to what it would be if the user was connected
directly to the network using traditional means (PBX, 10-BASE-T, etc.).

Once installed, the user should not have to perform special functions other than
what they would normally perform to logon to the network.

Performance must be reliable. We cannot afford to have a director, vice-

president, or their secretaries receiving an "Unable to read device Network" error
message.

IMDI- ISDN Test Bed
Building 880

ISDN LAN,
Adapter

ISDN
Switch

lSDN LAN

IRN Adapter
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Test Bed John Eidridge in Dept. 1955 has three ISDN lines available for testing. One line
was connected to the IRN, one was used for an ISDN telephone, and the third
was used for LAN connections. It would be helpful to be able to test multiple
workstations trying to share the same connection into the IRN at different times,
but that is not possible given the current number of lines available. All tests
were performed using the IMDI file server TOPAZ as the target file server.

ISDN LAN Adapter
Ethernet BNC Ethernel Conflg. Termination ISDN Power Power

Twlllted Pair Port Switch Line Connection Switch

[-0] _ 0 Q _ 0 Q I _3peratlonalTransparenc,
•Transparentbridgeoperation
•ManagesDemand
.Multiplelevelsoffiltering
•Nospecialdesktopsoftware

Back Panel .Authorization,callerID
•DataCompression
.Efficientchannelusage

Front Panel

Observations I first attempted to log on to the IRN using a Gateway Laptop PC. The attempt

failed, probably due to the line speed and number of routers between the test bed
and the IMDI file server. We analyzed the network traffic, and found that all the
Novell file servers on the IRN were acknowledging the PC's broadcast for the
nearest file server, but for some reason the PC would not acknowledge the

messages from the Novell file servers. I tried logging on using a Macintosh
successfully. Performance was good and I successfully sent a mail message. I
was also able to read my mail.

1=

I next tried inserting a command into the PC's NET.CFG file to direct its
broadcasts straight at TOPAZ. This worked and I was able to login. I also
successfully sent and received mail. Performance was very slow, since the
application (cc:Mail) is located on the file server. Logging in is also very slow,
for the same reason, the Login command is located on the file server. It took
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approximately 23 seconds to login to the file server and approximately 90
seconds to login to cc:Mail.

I copied the cc:Mail application from the file server to the local hard disk and the

login program to the hard disk also. This improved the performance
' considerably. In fact I don't think the average user would notice any difference

between logging in over ISDN lines as opposed to direct IRN connections.

Next, I ran tests to see what happens when a connection is dropped due to no
transmit or receive activity over the ISDN line, and determine how easy it is to
reestablish the connection. These tests were harder to do since we only had
three ISDN lines to work with. Before implementing this solution, more testing
should take place, using more lines and a variety of real life scenarios.

For our purposes, we were able to test a phone and computer attempting to use
the same line on the other end. First we logged on to the network and sent e-

mail as before. We then waited for the connection to be dropped. The
connection was reestablished without any problem by performing a normal
operation which would generate network traffic. It did not matter if another user
used the connection to the IRN or not, the connection was easily reestablished.
This was true for both the Macintosh and PC.

However, if there were no available connections to the IRN when the PC tried to

, reconnect, performance would slow to a crawl and eventually a message would
appear, saying: "ERROR: reading from device Network". At this point, we
had to reboot the PC to continue working. It was very difficult to connect to the
file server again after this happened.

When the same test was tried using the Macintosh, the worst that would happen
was that we would have to connect to the network again via "chooser." The
Macintosh did not have to be rebooted. This is probably because of the built in
networking capability of the Macintosh operating system.

Conclusions It is feasible, from a performance standpoint, to connect users to the IRN using
ISDN lines.

It is imperative that enough connections exist from the ISDN switch to the IRN
to accommodate the maximum potential users.

It would also be feasible to connect a LAN to the IRN via ISDN lines. This

method would allow multiple users on the LAN to share the same ISDN line4

without having to purchase an ISDN Ethernet Adapter for each remote user.

, It would be better to connect users directly to the IRN if possible.
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The Windows users are severely affected by network problems. This is more
because of problems with Windows and networking than because of problems
with ISDN. Those people who use DOS applications, and Macintosh users, are
not affected by network problems nearly as much as Windows users.

Future

Considerations What happens when the file server sends a message to a user whose connection
has been dropped?

What happens when a mail server attempts to deliver a message to a computer
whose connection has been dropped?

The next few pages show potential configurations.

ISDN Configuration
Multiple Remote Users

_ _1-_NetworkTerminator
Power Supply

' RemoteI.AN BackBone I_ BI ISDNLAN Adapter
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ISDN Configuration
Remote Single User

Power Supply

Network Terminator

Signal Splitter

ISDN LAN Adapter

ISDN Configuration
IMDI Network Side

It is essential that enough ISDN connections ISDN
to the IMDI Network am available to handle Switch
the maximum number of concurrent users.

Power Supply PowerSupply

ISDN LAN Adapter ISDN LAN Adapter

Network Terminators

I I I !

I

i
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IMDI X.400 Implementation Plan

To provide expanded electronic mail capability, the IMDI network will soon support X.400 messaging.
• X.400 is a common messaging standard which many organizations throughout the world are either

currently using or migrating toward. Providing X.400 messaging service to our IMDI customers will
remove limits of proprietary mail programs, while allowing continued use of mail programs they have
become accustomed to.

To accomplish this implementation the following tasks need to be accomplished.

Task Date Date Comments

Started Completed
i

-Purchase 2 copies of Retix February April 1993 Initially the Unix versions were

OpenServer for DOS. 1993 ordered

Purchase' Microsoft Mail February March 1993
X.400 Gateway 1993

I
Purchase cc:Mail X.400 February March 1993
Gateway 1993

i i i

Obtain PC from 5100 February Evidently 5100 gave us their spare

1993 parts which they were no longer
using

Install Retix OpenS erver 4/16/93 4/22/93

Configure Retix OpenServer 4/23/93 4/24/93 ...........

IIIII I I

Install cc:Mail X.400 4/26/93 4/26/93

Gateway

Configure cc:Mail X.400 4/26/93 4/27/93
Gateway

Install Microsoft Mail X.400 4/28/93 5/6/93

Gateway
i

Configure Routers to Route 4/29/93 5/25/93
OSI

I I I
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(Task implementations, cont.)

!

Task Date Date Comments

Started Completed °

Configure Microsoft Mail 5/6/93 5/7/93
X.400 Gateway

Populate Cc:Mail Directory 5/6/93 5/7/93
with Test X.400 Users

i ii

Populate Microsoft Mail 5/7/93 5/10/93
Directory with Test X.400
Users

Begin Testing mail between 5/10/93 5/14/93 ......
the two systems

i

Begin Testing with Mike 6/2/93 6/20/93 Have exchanged mail with Mike.

Hoy's System Waiting for address list. 7/26/93

Begin Testing With Allied 6/9/93 6/22/93 Still working on addressing issues.
Signal in Kansas City 7/26/93

Populate Directories with all 7/1/93 7/15/93
i I

Users and their X.400
Addresses

Re'c'onfigure Microsoft Mail August 1993 August 1993 Start date will be after completion of
X.400 Gateway to run on Black wiring in Building 836
5100 Network

Test X.400 mail between August 1993 August 1993 Start date will be after completion of
IMDI Network and 5100 Black wiring in Building 836
LAN
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Configuration Information

4'

IMDI OpenServer

MTA Name IMDI_OPS

System Directory M:/OSI_PROD/IMDI_OPS

Submission Queue M:/OSI_PROD/IMDI_OPS/MTASQ

Input Queue M:/OSI_PROD/IMDI_OPS/MTAIQ

cc:Mail Output Queue M:/OSI_PROD/IMDI_OPS/MTAOQ002

MS Mail Output Queue M:/OSI_PROD/IMDI_OPS/MTAOQ003 (Temporary)

Undeliverable Queue M:/OSI_PROD/IMDI_OPS/MTAUQ

Network Interface Cards (3C507)

NIC # 1 NIC #2

L

Protocol IPX OSI

Base I/O Address 300h 380h

IRQ 5 12

i

Ethemet Address 00 60 8C 5C F8 35 00 60 8C B0 CC AD

RAM Address D0000 D8000

RAM Size 16 32
11
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O/R Address Information

"b

Country US

Administrative Domain "

Private Domain USDOE+SNL

Organization SNL

TRANSPORT_STACK

STACK ID LAN

NSAP 47.0005.80.000400.0000.001 a.0035.0060.8cb0.ccad.01

NETWORK TYPE CLNS

TRANSPORT CLASS 4

Node AFI IDI DFI Adm. Reserved Rtg. Area End System NSel
Auth. Domain

imdi_ops 47 00 05 80 00 04 00 00 O0 00 la 00 35 00 60 8c bOcc ad Ol

IRNOS400 47 00 05 80 00 04 00 00 00 00 l a 00 48 00 60 8c bl 13 b7 01

X400ML 47 00 05 80 00 04 00 00 00 00 la 00 10 aa 00 04 00 Of28 21

RETIX 47 00 05 80 00 04 00 00 00 00 la 00 10 10 00 24 10 c7 09 01

KCD 47 00 05 80 00 04 00 00 00 00 10 00 01 00 00 cO d7 16 la 01
I

GOVX400 47 0005 80 000400 0000 00 la 00 10 08002b 1795b8 21
i.
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Gateway Configurations

cc:Mail Gateway Name CCXIMDI

Gateway Input Queue M:/osi_prod/imdi_ops/mtaoqO02

Gateway Output Queue M:/osi_prod/imdi_ops/MTAIQ

Gateway System Directory M:/osi_prod/imdi_ops

Gateway Country US

Gateway ADMD "

Gateway PRMD USDOE+SNL

Gateway Organization SNL

Gateway Organizational Unit 1 IMDI

Gateway Organizational Unit 2 CC

cc:Mail Import/Export Path M:/OSI_PROD/IMDI_OPS

cc:Mail Post Office Name TOPAZ-SNLA

cc:Mail Post Office Password XXXXXXXX

cc:Mail Gateway Name CCX400

cc:Mail Gateway Password XXXXXXXX

cc:Mail Data File Path M:/CCDATA

cc:Mail Naming Convention Surname, Given

Activity Log Path C:/X400GATE

• Error Log Path C:/X400GATE

Microsoft Mail Gateway Name MSXIMDI

Gateway Input Queue M:/OSI_PROD/IMDI_OPS/MTAOQ003
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Gateway Output Queue M:/OSI_PROD/IMDI OPS/MTAIQ

Gateway System Directory M:/OSI_PROD/IMDI_OPS

Domains data filename domain
J

Names data filename name

b

Gateway Country US

Gateway ADMD "

Gateway PRMD USDOE+SNL

Gateway Organization SNL

Gateway Organization Unit 1 IEIT

Gateway Organization Unit 2 MS

MS Mail Get/Put Path G:/MMGW

MS Mail Post Office Name DEV5000

MS Mail Network Name 5000NET

MS Mail Administrator Mailbox ADMIN

MS Mail Admin's Password XXXXXXXX

MS Mail Data File Path M:/MSDATA

MS Mail Version Number 3.0b

Activity Log Path G:/MMGW

Error Log Path G:/MMGW

Outgoing Dump File M:/MMGW/OUT.DMP

Incoming Dump File M:/MMGW/IN.DMP

Report Dump File M:/MMGW/REPORT.DMP .

**When 5100 Open Server is configured all references to IMDI will be changed to 5100

-112-



IMDI Microsoft Mail Network

. IEIT/IMDI ]

MS Mail postoffice

Router Configurations

To successfully implement X.400 messaging, all routers between organizations wishing to exchange
X.400 mail must be configured to route ISO CLNS protocols. This will be no small task, considering the
number of routers involved.

To route from the IMDI Network room to Kansas City requires that sacr031, sacr025, and kcdgw all be
configured as OSI IS nodes. The ideal situation would be to configure all routers at Sandia as ISO CLNS
intermediate nodes.
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OSI Nodes and Addresses

Node Type Network Service Access Point Address

imdi_ops ..... ES 47.00o5.8o.0oo4oo.00o0.oola.0O35.0060.8cb0.ccad.o 1

5100_ops ES ........

sacr03i IS 47.0005.80.00040010000.001 a.0028.0000.0c01.3 fa
2.00

sacr025 .... IS 47.0005.80.000400.0000.001 a,0048,0000.0000,00
O1.00

klcdgw ' IS ..........

sacr015 IS 47.0005.80.000400.0000.001 a.0010.0000,0000.00
01.00
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IMDI X.400 Network
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4

VIII. Configuration Management





IMDI

ConfigurationManagement Status Report

" Judd Herman 2863

" June 14, 1993

Here ts what we did:

1. Install Software.

The DMCS and Oracle software were loaded on both red and black servers. An upgrade release was
distributed soon after DMCS was installed. This upgrade proved to be very difficult to install, mainly
because of poor upgrade documentation.

As delivered, DMCS is a considered a "TOOL KIT" and not a software "package" that can be unwrapped
and used. Therefore, DMCS must be "customized" extensively if it is to be used in a manner that varies
from the as-deliverod product. DMCS provides various ways to customize the software, such as PCI, the
GUI and transaction modeling. None of these are easy to implement.

DMCS client software was installed on several machines in building 807 in Sandia Albuquerque and at
one machine at Sandia Livermore.

2. Customize Knowledge Base.

The following is a list of all IMDI projects, which are legal values for projects within the DMCS
knowledge base. This is a high level outline of the knowledge base implementation:

MAST Fireset

Mast System

MAST Programmer

Focal Point PEX

Focal Point System

' Focal Point Simple Fireset

IMDI Program

Design Guides
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For each IMDI project defined within DMCS, there would be five controlled entities:

Budget

Project Plan
D

Control Document
a

Product Specification

Mechanical Design

Electrical Design

These were fairly simplistic models. However, it was difficult to get agreement on how to use DMCS to
implement these models. The main problem was finding a customer to provide input for the
implementation specifics of the system.

3. Implement ProEngineer to DMCS Interface.

An interface was developed to transfer Pro/ENGINEER files to and from DMCS without using the
DMCS Graphical User Interface. Jerry Riuggieri from PTC and Louis Boydstun from SDRC jointly
developed code to "export" tar files from Pro/ENGINEER to DMCS and "import" tar files from DMCS
back to Pro.

4. Modifications to the Pro/DMCS interface.

Some modifications to the interface were required to accommodate version changes made to
Pro/ENGINEER. One change dealt with string manipulation problems and allowing the import function
to create new UNIX directories in the event one with the same name already exists.

Other modifications dealt with making the interface work in a client - server mode. As delivered, the
interface would only operate on the server and communicate to Pro/ENGINEER on the server. The first
step to resolve this issue was by changing DMCS protocol from "mailbox" to TCP/IP. This allowed
DMCS clients and the interface program to be placed on other machines in the network. The second step

was to make the interface program compatible with the DMCS knowledge base. Several attributes in the
interface program were changed to reflect those in the knowledge base and various modifications to
string functions were required to make the program work correctly.

a,

5. Modifications to DMCS GUi.

Modifications were made to the DMCS Graphical User Interface to display on small screens such as the
ones on laptop computers,
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Other modifications were made to the DMCS GUI so that the screens would appear less congested; field
defaults were added along with various other changes.

The DMCS GUI was tested on a remote NetBlazer system from the black DMCS server(Jasper).
Although slow, it was able to transfer files between machines and perform all of the other standard

" DMCS functions.

6. Demonstrate DMCS check-in and check-out.

Check in and Check out of files was demonstrated between a Macintosh computer and an IBM Personal

Computer. To accomplish this task, DMCS has a Graphical User Interface for displaying messages to the
user, and software to perform a UNIX FTP transfer of the file. MacX software was used to display the
DMCS screens on the MAC and PC-Xview to display the DMCS screens on an IBM PC. During the
demonstration, a file written in Microsoft word on the Macintosh was checked in to the DMCS control

space on the DMCS server and then checked out to an IBM personal computer. The file was finally
translated from the Macintosh version of Microsoft Word to the IBM PC version.

7. Demonstrate Pro/ENGINEER-DMCS interface.

The interface as demonstrated showed check-in of a tarred Pro/ENGINEER directory to DMCS. To
accomplish this, a part was selected from Pro/PROJECT from the customized Pro/DEVELOP menu.
The interface created a tar file of the part directory and sent the tar file to a pre-defined control space
within DMCS. Information that was maintained for the file was userid, time and date checked in, and

file status history, etc. Once in DMCS the file is protected and encrypted so that it can only be accessed
through DMCS.

8. PEX.

A meeting was held in Albuquerque with PEX representatives to outline DMCS requirements from the
PEX project on February 4, 1993. In reality, this meeting showed that there was not much interest in
DMCS from the PEX users.

Here is what we wanted to do:

It was intended to use DMCS to maintain product data for all IMDI related projects.

#

If the PEX users had shown more interest in DMCS, the plan of action would have been to:

, [] Develop a data model from data requirements provided by the Focal Point PEX Project team.

[] Develop a proposed process model(s) outlining and clarifying requirements and business rules.

[] Customized Screens would be developed from the standard DMCS graphical user interface.
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D Determine what changes would be needed to the Pro/DMCS interface and implement these.

D Install DMCS clients at all remote PEX vendor sites.

D Provide training to all IMDI DMCS users.
h

D Schedule and attend PEX meetings.
dl,,
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(The following are the C-language files documenting the changes to the interface between DMCS and
Pro/ENGINEER.)

/* BEGIN PROPI.C */
/* added function gethost, called in login to_dmcs Judd Herman

• 12/7/92 */

#define globalref
#include <stdio.h>

.. #include <status.h>

#include <pcidef.h>
#if 1
#define DEBUG
#endif
#define BOOLEAN int

#define CETYPE "M_DESIGN"
#define DATABASE "IMDI"
#define KEYFIELD "Proj Name M_Design"
#define PROJID "IMDI"
#define DATACLASS "IMDIDOC"

/* #define APPSPACE "Emerald" */
#define ACCREASON "READ"

static char message[80];
static int init = FALSE;
static char userid[256];
static char hostnode[25];

int gethost()
{

gethostname ( hostnode, 25 );
/* printf("hostname = %s\n", hostnode ); */
)
int put_error(mod, str)
char *mod;

char *str;
{

sprintf(message, "%s: %s", mod, str);
#ifdef DEBUG

printf("%s\n"_ message);
#endif

return NOT_OKAY;
)
int stdexit(dstat, msg)
status dstat;
char *msg;
{

int rt;
if (dstat == OKAY)
{

strcpy(msg, "");
rt = TRUE;

)
else
{

strcpy(msg, message);
rt = FALSE;

return rt;
)
#define PUT_ERROR(s) put_error(mod name, s)
static RCID rcid = RCID_IVAL;
static RTID rtid = RTID_IVAL;

status read_label(project, a_num)
char *project;
int *a_num;

{
status dstat = OKAY;
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char *mod_name = "read_label";
UFLS_PTR ufls = NULL;
UFCB_PTR ufcb = NULL;
UFCB_PTR label_ufcb = NULL;
int num;

if (project == NULL) dstat = PUT_ERROR("project is NULL");

if (dstat == OKAY) dstat = ufls_append_field(&ufls, "fcn id", "system");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE_TYPE);
if (dstat == OKAY) dstat = ufcb_build(ufls, "dummy", &ufcb);
if (dstat == OKAY)
{

dstat = dci_exec_cl_trans(rtid, "", "S.LA.QY.INIT", ufcb);
if (dstat i= OKAY) PUT_ERROR("cannot query labels");

}
if (dstat == OKAY) dstat = dci_cltn_get_size(rtid, &num);
if (dstat == OKAY &&num == i)
{

ufcb = NULL;
if (dstat == OKAY) dstat = dci_exec_cltn_fetch(rtid, I, &ufcb);

}
else if (dstat == OKAY &&num == 0)

else

dstat = PUT_ERROR("duplicate project names in DMCS");
if (dstat == OKAY) *a_num =num;
return dstat;

}
status add_label(project)
char *project;
{

char *mod_name = "add_label";
status dstat = OKAY;
UFLS_PTR ufls = NULL;

UFCB_PTR ufcb = NULL;
if (project == NULL) dstat = PUT_ERROR("project name is NULL");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "fcn id °', "system");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "project id", PROJID);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE_TYPE);

#if 1

if (dstat == OKAY) dstat = ufls_append_field(&ufls, "Project", "IMDI");
#endif

if (dstat == OKAY) dstat = ufcb_build(ufls, "dummy", &ufcb);
if (dstat == OKAY)
{

dstat = dci_exec_ad_trans(rtid, "", "S.LA.AD.INIT", ufcb);

if (dstat != OKAY) PUT_ERROR("cannot create project in DMCS");
}
return dstat;

}
int project_isin_dmcs(project, msg, a_sw)
char *project;

char *msg;
BOOLEAN *a_sw;

status dstat = OKAY;

char *mod_name = "project_isin_dmcs";
int num= 0;
BOOLEAN sw = FALSE;

strcpy(message, "propci failure");
if (project == NULL) dstat = PUT_ERROR("project name is NULL");
if (msg == NULL) dstat = PUT_ERROR("message buffer is NULL");
if (dstat == OKAY) dstat = read_label(project, &num);
if (dstat == OKAY)
{
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/* create new label */
if (num == 0)
{

sw = FALSE;

dstat = add_label(project);
}

. /* label exists, verify with user */
else if (num == I)

sw = TRUE;

. /* error */
else

dstat = PUT_ERROR("too many labels found in database");
}
if (dstat == OKAY) *a_sw = sw;
return stdexit(dstat, msg);

}
status login_to_dmcs(argc, argv, user, password, msg)
int argc;

char *argv[];
char *user;

char *password;
char *msg;
{

status dstat = OKAY;

char *mod_name = "login_to_dmcs";
UFLS_PTR ufls = NULL;
strcpy(message, "propci failure");
gethost();

if (argv == NULL) dstat = PUT_ERROR("argv is NULL");
if (user == NULL) dstat = PUT_ERROR("user is NULL");

if (password == NULL) dstat = PUT_ERROR("password is NULL");
if (msg == NULL) dstat = PUT ERROR("path is NULL");
if (init) dstat = !logout_of_dmcs();
/* login to DMCS */
if (dstat == OKAY)
{

dstat = dci_proc_command_line (argc, argv) ;
if (dstat l= OKAY) PUT ERROR("cannot process command line");

}
if (dstat == OKAY) strcpy(userid, user);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "userid", user);

if (dstat == OKAY) dstat = ufls_append_field(&ufls, "password", password);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "database", DATABASE);
if (dstat == OKAY)
{

dstat = dci_ufls_login(ufls, &rcid);
if (dstat != OKAY) PUT_ERROR("cannot log in to database");

}
if (dstat == OKAY)
{

dstat = dci_open_trans(mod_name, rcid, &rtid);

if (dstat i= OKAY) PUT_ERROR("cannot open transaction");
}
if (dstat == OKAY) dstat = dci_dflt_disable_reset(rtid);
if (dstat == OKAY) init = TRUE;

. return stdexit(dstat, msg);
}
status read_items(project, a_all_items, a_num)
char *project;

" UFCB_PTR **a_all_items;
int *a_num;
{

static UFCB_PTR *all_items = NULL;
status dstat = OKAY;
char *mod_name = "read_items";
int indx = 0;
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int num = 0 ;
UFCB_PTR ufcb = NULL;
UFLS_PTR ufls = NULL;

if (project == NULL) dstat = PUT_ERROR("project name is NULL");
if (a_all_items == NULL) dstat = PUT ERROR("project name is NULL");
if (dstat == OKAY) dstat = ufls append_field(&ufls, "fcn id", "system");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "project id", PROJID);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, '°ce type", CE_TYPE);
if (dstat == OKAY) dstat = ufcb_build(ufls, "dummy", &ufcb);
if (dstat == OKAY)
{

dstat = dci_exec_cl_trans(rtid, "MAIN.LA.MF", "S.LA.FO.QY.INIT" ufcb);

if (dstat != OKAY) PUT_ERROR("cannot query folder items in DMCS_');
}
if (dstat == OKAY) dstat = dci_cltn_get size(rtid, &num);
if (dstat == OKAY && num> 0)
{

if (all_items l= NULL) /* free(all_items) */;
all_items = (UFCB_PTR *) malloc(sizeof(UFCB_PTR) *num);

}
for (indx = 0; dstat == OKAY && indx < num; indx++)
{

ufcb = NULL;
dstat = dci exec_cltn_fetch(rtid, indx + I, &ufcb);
if (dstat == OKAY) all_items[indx] = ufcb;

}
if (dstat == OKAY) *a_all_items = all_items;
if (dstat == OKAY) *a num = num;
return dstat;

}
status add file to_folder(project, path, msg)

char *project;
char *path;
char *msg;
(

" dd _ _ "char *mod_name = a _file to folder ;
status dstat = OKAY;
int num = 0 ;

UFCB_PTR *all_items = NULL;
strcpy(message, "propci failure") ;
if (project == NULL) dstat = PUT ERROR( "project name is NULL");
/* collect folder items in current label */

if (dstat == OKAY) dstat = read_items(project, &all_items, &num);
/* add file to folder */

if (dstat == OKAY && num == 0)
dstat = add this_file(project, path) ;

else if (dstat == OKAY)
dstat = replace_this_file(project, path, all_items, num)

return stdexit(dstat, msg) ;
}
status replace_this_file(project, path, all_items, num)

char *project;
char *path;
UFCB_PTR *all_items ;
{

char *mod_name = "replace_this_file";
status dstat = OKAY;
UFCB_PTR ufcb = NULL;
UFLS_PTR ufls = NULL;
int indx;
int rev;

char *ptr ;
char *owner ;
char stat[80] ;

if (project == NULL) dstat = PUT ERROR("project name is NULL");

-126-



if (path == NULL) dstat = PUT_ERROR("path name is NULL");
if (all_items == NULL) dstat = PUT_ERROR("all_items is NULL");

if (dstat == OKAY) dstat = most_recent(all items, num, &indx, &rev, stat);
if (dstat == OKAY)
{

ufcb = all_items[indx] ;
• ufls = ufcb->ufls;

dstat = ufls_get_field(ufls, "owner id", &owner);
if (dstat == OKAY && owner == NULL) owner == "";

. }
/* set up for add */
ufls = NULL;
ufcb = NULL;

dstat = ufls_append_field(&ufls, "fcn id", "system");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE TYPE);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "owner id", userid);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "location name", hostnode);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "data class", DATACLASS);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "file description", project);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "foreground flag", "+");
if (dstat == OKAY)
{

ptr = path + strlen(path) - i;
while (ptr > path)
{
if (*ptr == '/')
{

•ptr = (char) 0;
break;

}
ptr-- ;
}
ptr++;

}
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "from application file", ptr);

if (dstat == OKAY) dstat = ufcb_build(ufls, "dummy", &ufcb);
/* if we're not the owner, assign owner and replace it */
if (dstat == OKAY && [strcmp(owner, ""))
{

if (dstat == OKAY)
dstat = dci_exec_xx_trans(rtid, "", "S.LA.FO.AO.INIT", indx + i,

ufcb);
if (dstat == OKAY)

dstat = dci exec_xx_trans(rtid, "", "S.LA.EF.RF.INIT", indx + I,
ufcb);

}
/* if we are the owner, just replace it */
else if (dstat == OKAY && !strcmp(userid, owner))
{

• dstat = dci_exec_xx_trans(rtid, "", "S.LA.EF.RF.INIT", indx + i,
ufcb) ;

}
• /* else checked out by someone else */

else

dstat = PUT_ERROR("file is already checked out");
return OKAY;

}
status add_this_file(project, path)

char *project;
char *path;
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{
char *mod_name = "add_this_file";
status dstat = OKAY;
UFCB_PTR ufcb = NULL;
UFLS_PTR ufls = NULL;

char *ptr;
if (project == NULL) dstat = PUT_ERROR("project name is NULL");
if (path == NULL) dstat = PUT_ERROR("path name is NULL");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "fcn id", "system");

if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE_TYPE);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "location name", hostnode);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "data class", DATACLASS);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "file description", project);
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "foreground flag", "+");
if (dstat == OKAY)
{

ptr = path + strlen(path) - i;
while (ptr > path)
{

if (*ptr == '/')
{

*ptr = (char) 0;
break;

}
ptr-- ;

}
ptr++;

}
if (dstat == OKAY) dstat =

ufls_append_field(&ufls, "from application file", ptr);
if (dstat == OKAY) dstat = ufcb build(ufls, "dummy", &ufcb);
if (dstat == OKAY)
{

dstat = dci_exec_ad_trans(rtid, "", "S.LA.EF.AF.INIT", ufcb);
if (dstat i= OKAY) PUT_ERROR("cannot transfer file into DMCS");

}
return OKAY;

}
logout_of_dmcs ()
{

char *mod_name = "logout_of_dmcs";
status dstat = OKAY;

if (init)
{

init = FALSE;
dstat = dci_logout(rcid);

}
return dstat;

}
status most_recent(all_items, num, a_indx, a_rev, stat)
UFCB_PTR *all_items;
int num;
int *a_indx;
int *a_rev;
char *stat;
{

status dstat = OKAY;

char *mod_name = "most_recent";
UFLS_PTR ufls;
int indx;
char *val;
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int max = -I;
int max_indx = 0;
if (all_items == NULL) dstat = PUT_ERROR("all_items is NULL");
if (num == 0) dstat = PUT_ERROR("num is zero");
if (a_indx == NULL) dstat = PUT_ERROR("a_indx is NULL");
if (a rev == NULL) dstat = PUT_ERROR("a_rev is NULL");
if (stat == NULL) dstat = PUT_ERROR("a_stsat is NULL");
for (indx = 0; dstat == OKAY && indx <num; indx++)
{

. ufls = all_items[indx]->ufls;
dstat = ufls_get_field(ufls, "item revision", &val);
if (atoi(val) > max)
{

max = atoi(val);

max_indx = indx;
dstat = ufls get_field(ufls, "status", &val) ;

}
}
if (dstat == OKAY) *a_indx = max_indx;
if (dstat == OKAY) *a_rev = max;
if (dstat == OKAY) strcpy(stat, val);
return dstat;

}
int get_most_recent_revision(project, path, msg)
char *project;
char *path;
char *msg;
{

char *mod_name = "get_most_recent_revision";
status dstat = OKAY;
UFCB_PTR *all_items = NULL;
int num = 0;
int indx = 0;
int rev = 0;

char *ptr = NULL;
char stat[80];

UFCB PTR ufcb = NULL;
UFLS_PTR ufls = NULL;
UFLS_PTR this_ufls = NULL;
char revision[80];
char appspace[512];
char file[512];
strcpy(message, "propci failure");
if (project == NULL) dstat = PUT_ERROR("project name is NULL");

if (path == NULL) dstat = PUT ERROR("path name is NULL");
if (msg == NULL) dstat = PUT_ERROR("msg is NULL");
if (dstat == OKAY) dstat = read_items(project, &all_items, &num);
if (dstat == OKAY) dstat = most_recent(all_items, num, &indx, &rev, stat);

if (dstat == OKAY && strcmp(stat, "A"))
dstat = PUT_ERROR("folder item status is not 'A' (accepted)");

/* setup attributes for file transfer */
if (dstat == OKAY) dstat = ufls append_field(&ufls, "fcn id", "system");
if (dstat == OKAY) dstat = ufls_append_field(&ufls, KEYFIELD, project);
if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE_TYPE);
if (dstat == OKAY)
{

sprintf(revision, "%d", rev);
dstat = ufls_append_field(&ufls, "item revision", revision);

)
if (dstat == OKAY)

dstat = ufls_append_field(&ufls, "file description", project);
if (dstat == OKAY)

dstat = ufls_append_field(&ufls, "appl space data class", DATACLASS);
if (dstat == OKAY)

dstat = ufls_append field(&ufls, "access reason", ACCREASON);
if (dstat == OKAY)
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dstat = ufls_append_field(&ufls, "foreground flag", "+");
/* parse out app space and file name from path */
if (dstat == OKAY)
{

strcpy(appspace, path);
for (ptr = appspace + strlen(appspace) - i; ptr > appspace; ptr--)
{

if (*ptr == '/')
{

*ptr = (char) 0;
strcpy(file, ptr+l);
break;

}
}
if (dstat == OKAY)

dstat = ufls_append_field(&ufls, "location name", hostnode);
if (dstat == OKAY)

dstat = ufls_append_field(&ufls, "to application file", file);
#if 1

if (dstat == OKAY)
{

if (dstat == OKAY) dstat = ufcb_build(ufls, "dummy", &ufcb);
if (dstat == OKAY)

dstat = dci exec_xx_trans(rtid, "", "S.LA.EF.CF.INIT", indx + i,
ufcb) ;

if (dstat != OKAY) PUT_ERROR("cannot check file out");
}

#endif

return stdexit(dstat, msg);
}
int get_dmcs_projects(a_list, a_num, msg)
char ***a_list;
int *a_num;

char *msg;
[

static char **list = NULL;
static int num = 0;

char *mod_name = "get_dmcs_projects";
status dstat = OKAY;

UFLS_PTR ufls = NULL;
UFCB_PTR ufcb = NULL;
int indx = 0;
char *val = NULL;

strcpy(message, "propci failure");
if (a_list == NULL) dstat = PUT_ERROR("a list is NULL");
if (a_num == NULL) dstat = PUT_ERROR("a_num is NULL");
if (msg == NULL) dstat = PUT_ERROR("a msg is NULL");
if (dstat == OKAY && num> 0)
{

for (indx = 0; in_x <num; indx++)
/* free((void *) list[indx]) */;

/* free(list) */;
}
list = NULL;

if (dstat == OKAY) dstat = ufls_append_field(&ufls, "fcn id", "system"); l

if (dstat == OKAY) dstat = ufls_append_field(&ufls, "ce type", CE_TYPE);
if (dstat == OKAY) dstat = ufcb_build(ufls, "dunm,2,", &ufcb);
if (dstat == OKAY)
{

dstat = dci_exec_cl trans(rtid, "", "S.LA.QY.INIT", ufcb);
if (dstat != OKAY) PUT_ERROR("cannot query labels");

}
if (dstat == OKAY) dstat = dci_cltn_get size(rtid, &num);
if (dstat == OKAY &&num > 0)
{
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list = (char **) malloc(sizeof(char *) * num);
for (indx = 0; dstat == OKAY && indx < hum; indx++)
(

ufcb = NULL;

dstat = dci_exec_cltn_fetch(rtid, indx + I, &ufcb);

if (dstat == OKAY) dstat = ufls_get_field (ufcb->uf is, KEYFIELD,
, &val) ;

if (dstat == OKAY) list[indx] = (char *) strdup(val);
)

. )
if (dstat == OKAY) *a_num =num;
if (dstat == OKAY) *a_list = list;
return stdexit(dstat, msg) ;

)
/* check in */
#if 0

main (argc, argv)
int argc ;
char *argv[] ;
{

char message[80] ;
int rt ;
int sw;

rt = login to_dmcs(argc, argv, "SUPER_USER", "SDRC", message) ;
/* verify with user */
rt = project_isin_dmcs("MAST_FIRESET", message, &sw) ;
if (sw == TRUE)

rt = add_file_to_folder("MAST_FIRESET", "usrl/dmcs/cd", message) ;
logout_of_dmcs () ;

}
#endif

/* get list of dmcs projects */
#if 0

main (argc, argv)
int argc ;
char *argv[] ;
{

char message[80] ;
int rt ;
char **list;
int num;

int indx;
SU ....rt = login to_dmcs(argc, argv, " PER_USER , SDRC", message);

rt = get_dmcs_projects(&list, &num, message);
for (indx = 0; rt = TRUE && indx < num; indx++)

printf("<%s>\n", list[indx]) ;
logout_of_dmcs ();

)
#endi f

/* check out */
#if 0

main (argc, argv)
int argc ;
char *argv[] ;

• {
char message[80] ;
int rt ;

, int sw;

rt = login_to_dmcs (argc, argv, "SUPER_USER", "SDRC", message) ;
/* verify with user */
rt = project_isin_dmcs("MAST FIRESET", message, &sw) ;
if (sw == FALSE)

printf("cannot find project\n") ;
rt = get_most_recent_revision ("M_ST_FIRESET",

"usrl/dmcs/WorkSpace/test2", message) ;
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logout_of_dmcs();
)
#endif

/* dummy login */
#if 0

main ()

{
int argc;
char **argv;

char message[80];
int rt;
argc = i;
argv = (char **) malloc(sizeof (char *) * 4);

argv[0] = "propci";
argv[l] = NULL;

rt = login to_dmcs(argc, argv, "super_user", "SDRC', message);
logout_of_dmcs();

)
#endif

/* L%rDPROPX.C */

/* BEGZNUDCM_MNU.C */

/*- *\
File: udcm_mnu.c

Contains functions for interface between

Pro/PROJECT and DMCS at Sandia National Labs

Albuquerque New Mexico

Modified by Richard Robison, 2815 and
Jerry Riugierri of PTC from original example

code provided by PTC for DCM interface

Modified to remove host name from proj_name
for version i0 of Pro/E, will be compatible
with older versions. Judd Herman 3/10/93

Modified to change proj_name to lower case.
Judd Herman 3/10/93

Modified import function to create new directories
Judd Herman 6/8/93

\*............. *I

#include <stdio.h>
#include <malloc.h>
#include <unistd.h>

#include <sys/types.h>
#include <string.h>
#include "user_wchar_t.h" /* wchar t defs */

#include "pro_project.h" /* For Pro/PROJECT options */
I* *\

File: udcm_mnu.c I

Function: user_dcm_menu
Purpose: Bind meta functions to Pro/E actions

\* */
user_dcm_menu()
{
char target[80], source[80], fname[80], full_name[80], tstring[180];
/* Declare external functions */

extern int user_dcm_to_pro_objects();
extern int user_dcm_to_pro_attributes();
extern int user dcm_from_pro();
/* Bind these meta functions */
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pro_ev_bind('dcm_to_.pro_objects", user_dcm_to_pro_objects);
prodev_bind('dcm_to_.pro_attributes', user_dcm_to_pro_attributes);
prodev_bind( "dcm_from_pro', user_dcm_from._pro) ;
)
extern char *getenv();
/* ............................................... *\

, File: udcm_mnu.c I
Function: user_dcm__o_pro_objects IPurpose: Import from the DCM to the Pro/E workspace

. \*............................................. ,I
user_dcm_to_pro_objects(w_target)
wchar_t w_target[];
( /* Start of Function */
wchar_t w_source[80], w_file[80];
int ierr;

char dmcs_path[80], proj_name[80];
char *p, target[80], output[420], errmsg[120];
int i, argc; /* Substitute for command line args */
char **argv;
char **list;

char message[80], tfile[80], fpath[80], tdirl[40], newdir[40];
int num, rt, indx;
int irt, isw;
static int count = 0;

/* Command line arguments */
argc = I;

argv = (char **) malloc(sizeof (char *) * 5);
argv[0] = "prodmsl";
argv[l] = NULL;
/* Establish connection to DMCS */
if (!user_connect_to_dmcs(argc, argv, errmsg))

return(0);

/* Pro/E identifies the target (CWD) directory */

pro wstr_to_str(target, w_target);
/* Get the DMCS Project List */
if (!get_dmcs_projects(&list, &num, message)) (

promsg_print(MSGFIL, "USER %0s', "Cannot get project list");
printf("Cannot get project list\n");
return(0);

)
/* DMCS Path Dir */

if ( (p = getenv("DMCS_PATH") ) i= NULL)
strcpy(dmcs_path, p );

else (

promsg_print(MSGFIL, "USER %0s",
"DMCS_PATH environment variable must be set");

return(0);

)
/* List of Projects from DMCS */
if (!user_string_menu(num, list, proj_name)) (

promsg_print(MSGFIL, "USER %0s", "No projects were selected");
return(0);

)
else (

sprintf(output, "Project selection: %s', proj_name);
. promsg__print(MSGFIL, "USER %0s', output);

printf("%s\n', output);
)
/* Define a unique directory to expand dmcs tar file */

" sprintf(tfile, "%s.%d%d', proj_name,getpid(), count++);
sprintf(fpath,'%s/%s', dmcs__path,tfile);
/* Check to ensure the directory doesn't already exist */
/* If it does, make new directory name */

if ( !access(proj_name, F_OK))
(

sprintf(output, "Warning: Project directory %s already exists",
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proj_name);
sprintf(newdir,"%s%d",proj_name,++count);

while ( !access(newdir, F_OK))
sprintf(newdir,'%s%d",proj_name,++count);

promsg_print(MSGFIL, "USER %0s', output);
)
/* Get the tarfile from DMCS */

irt = project_isin_dmcs(proj_name, message, &isw);
if (lisw) (

promsg_print(MSGFIL, "USER %0s',
'Project doesn't exist");

return(0);
)
if (!get_most_recent_revision(proj_name, fpath, errmsg)) (

promsg_print(MSGFIL, "USER %0s",
"No projects obtained from DMCS");

printf("No.projects obtained from DMCS\n");
return(0);-_

)
/* Make temporary directories */
sprintf(tdirl,"%s%d%d", "tmpdir", getpid(), count);

/* Create temporary directory to place extract tar file into */
sprintf(output,

"mkdir %s; chmod 777 %s; cd %s; tar xf %s; cd ..;",

tdirl, tdirl, tdirl, fpath );
system(output);
/* Create newdir and move extract files in tdirl to newdir */

sprintf(output,
"mkdir %s; chmod 777 %s; cd %s/%s; my * ../../%s; cd ../../; rm -r %s;",
newdir, newdir, tdirl, proj_name, newdir, tdirl);

system(output);
/* Report back to the user */
sprintf(output, "Project successfully retrieved to %s", newdir);
promsg_Drint(MSGFIL, "USER %0s", output);
return(l);
) /* End of Function */
/* *\

I File: udcm_mnu.c I
Function: user_dcm_to_pro attributes
Purpose: Take attrs from the DCM into Pro/E

\* */
int user_dcm_to_pro_attributes(project_name, object_name, out_attrs,
num_attrs)
wchar_t project_name[]; /* input, supplied by Pro/ENGINEER */
wchar_t object_name[]; /* input, supplied by Pro/ENGINEER */
Obj_attr **out_attrs; /* output, returned from DCM */
int *num_attrs; /* output, returned from DCM */
{
FILE *fp;

char output[420];
char obj_name[90], attr_name[40], attr_val[40];
int status, i, maxi;
char fname[90]0 pname[80], oname[80];
wchar_t w_file[40], w_name[40], w_value[40];

Obj_attr set_attr;
/* This function not implemented for IMDI */
sprintf(output, "This option is not available for IMDI");
promsg_print(MSGFIL, "USER %0s", output);

return(l);
)
extern char *getenv();
/* *\

File: udcm_mnu.c I
Function: user_dcm_from_pro '
Purpose: Export an object from Pro/E to the DCM

\*- */
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int user_dcm_from_pro(w_proj_name, object_name, deps, ndeps)
wchar_t w_.proj_name[];
wchar_t object name[];

Proj_dep *deps;
int ndeps;
(
FILE *fp;

Obj_attr *get_attr;
char fname[80], proj_name[80], oname[80], prev_depend[80], sname[80],*b;

• char dependent[80], dependee[80], dep_type[80], source[80];
char attr name[80], attr_value[80], full_name[180], tstrin&[256];
int idep, iattr, nattr, nbls;
wchar_t w_.proj_host[180], w_base_path[180];
wchar_t proj_host[180], base_path[180], w_source[80];
wchar_t w_obj__ath[280];
char obj_path[280];
int direct;
char *loc;

/* Variables for DMCS Purposes */
char dmcs_.path[80];
char *p, ans[40], target[40], output[120], errmsg[120];
/* Substitute for command line args */

int i, argc;
char **argv;

/* Ask whether to export object or project */
promsg__print(MSGFIL,

"USER Export the object or project <project>: ");
if (promsg_getstring(wstrl, 40)) strcpy(ans, "p");
else

pro_wstr_to str(ans, wstrl);
/* Get Project name _/
pro_wstr_to_str(proj_name, w_proj_name);
user_string_tolower(proj_name,proj_name);
/*Remove host name from proj_name */
loc = strchr(proj_name,':');
if (loc l= NULL)

strcpy(proj_name, loc + i);
/* Object or Project */
switch(ans[0]) {
/* Object option */
case 'O': case 'o':

/* This function not implemented for IMDI */
sprintf(output, "This option is not available for IMDI");
promsg_print(MSGFIL, "USER %0s", output);

break;

/* Object name */
pro_wstr_to_str(oname, object_name);
user_string_to_lower(oname,oname);
printf("object_name: %s \n", oname);
/* Strip the version number */
user_strip_vsn_number (oname, sname);
/* Write the file here */

if ( (b = strchr(sname,'.')) i= 0) strncpy(fname, sname, strlen(b));
else strcpy(fname, sname);
strcat(fname, ".txt");

, printf("fname = %s\n" fname);

fp = fopen(fname, "w"i;
if (fp == 0) (

, promsg_print(MSGFIL,"USER Could not open file %0s", fname);
return(0);

)
/* Write out project heading info */
printf("Project: %skn", proj_name);

fprintf(fp, "\nProject: %skn", proj_name);
proj_get_project_path(w_proj_name, w_proj_host, w_base_path, &direct);
pro_wstr_to_str(proj_host, w_proj_host);
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pro_wstr._to_str(base_path, w_base_path);
printf(" %s:%s/%s\n", proj_host, base_path, oname);
fprintf(fp, " %s:%s/%s", proj_host, base_.path, oname);
/* Dependency list */
if ( ndeps > 0 ) {

fprintf(fp,"\n\n");

fprintf(fp," dependent dependee\ '
dep typein");

fprintf(fp,"
\n");

for(idep=0; idep<ndeps; idep++ ) {
pro_wstr_to str(dependent,deps[idep].dependent.object_name);
pro_wstr_to str(dependee, deps[idep].dependee.file_name);
fprintf(fp," %-30s %-30s %-30skn"

dependent, dependee, deps[idepi.dep_type);
/* Now obtain the path of each dependee */
proj_get_object_path(w__proj_name, deps[idep].dependee.file_name,

0, 0, w_obj_path);
pro_wstr_to str(obj_path, w_obj_path);
printf("dependee = %s\n", obj__path);

} /* end of for */
} /* end of if */

/* Strip the version number */
pro_wstr_to_str(oname, object_name);
user_strip_vsn_number (oname, sname);
pro_str_to_wstr(object_name,sname);
/* Get the objects attributes */
nattr = proj_getobject_attributes(w_proj_name, object_name,

0, 0, &get_attr);
/* Attribute list */
if ( nattr > 0 ) {

fprintf(fp,"\n");
fprintf(fp," attr_name value\n");
fprintf(fp,' ...... \n");
for(iattr=0; iattr<nattr; iattr++) {

pro_wstr to strl.attr_name, get attr[iattr].name);
pro_wstr_to str(attr value, get attr[iattr].value.val);
fprintf(fp," %-32s %-30skn", attr name, attr_value);

} /* end of for */
) /* end of if */
fclose(fp);
/* Now show the file */

pro_show_file(pro str_to_wstr(wstrl,fname));
/* Ask where the file is being exported to */
promsg_print(MSGFIL,"USER Enter the source directory: ");
if (promsg_getstring(__source, 80)) return(0);
pro_wstr_to_str(source,w_source);
/* Build the command string */

user_string_to_lower(oname,oname);
sprintf(full name,"%s/%s", base_path, oname);
sprintf(tstring,"rcp %s:%s %s °', _roj_host, full_name, source);
/* Report back to the user */
if (!system(tstring))

promsg__print(MSGFIL,"USER Object successfuly copied %0s DCM: ", "to");
else

promsg_print(MSGFIL,"USER Could not open file %0s °°, full_name); ,
break;

/* Project option */
case 'P': case 'p' :
default :

/* Command line arguments for DMCS calls */
argc = i;

argv = (char **) malloc(sizeof (char *) * 4);
argv[0] = "propci";
argyll] = NULL;
/* DMCS Path Dir */
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if ( (p = getenv("DMCS_PATH") ) i= NULL)
strcpy(dmcs_path, p );

else {
promsg_print(MSGFIL, "USER %0s",

'°DMCS_PATH environment variable must be set");
break;

}
/* Obtain the base_path of the project file */

proj_get_project_path (w_proj_name, w_proj_host, w_base_path, &direct) ;
, pro_wstr_to_str(proj_host, w proj_host) ;

pro_wstr_to_str (base_path, w_base_path) ;
/* Change the mode of the Pro/PROJECT directories so they can be copied */

/* sprintf(output, "find %s -type d -exec chmod 777 {} \\;", base_path); */

sprintf(output, "find %s -exec chmod 777 {} \\;", base_path);
system(output);
/* Develop the system tar command */
sprintf(target, "%s/%s.tar.%d", dmcs_path, proj_name, getpid());
sprintf(output, "cd %s/..; tar cf %s %s",

base_path, target, proj_name );

system(output);
/* Establish connection to DMCS */

if (!user_connect_to_dmcs(argc, argv, errmsg))
break;

else {

promsg_print(MSGFIL, "USER %0s","Successful login to DMCS");
printf("Successful login to DMCS\n");

/* Interface to dmcs program for export */
if (!user_interface_to_dmcs(proj_name, target, errmsg))

break;

break;
} /* End of switch statement */
return(l);
}
/* .............................. *\

File: udcm_mnu.c IFunction: user_dcm_call_dcm_program

Purpose: Interface to dmcs program for export I
\* ..... */
int user_interface_to_dmcs(proj_name, target, message)
char proj_name[], target[], message[];
{

char output[120];
int irt, isw;

/* Verify Project Name */
sprintf(output, "Project name <%s> ", proj_name);
promsg_print(MSGFIL,"USER %0s", output);

/* Create a new folder iff needed */

irt = project_isin_dmcs(proj_name, message, &isw);
if (!isw)

{
promsg_print(MSGFIL, "USER %0s",

"A new project has been created");
}

/* else
. {

promsg_print(MSGFIL, "USER %0s",
"Project already exists in dmcs");

. printf("Project already exists in dmcskn");
return(0);

} *I
/* Okay to add the file to the folder */

if(!add_file_to_folder(proj_name, target, message))
{

printf("%s\n", message);
promsg_print(MSGFIL, "USER %0s", message);

-137-



return(0);
}

else

{
promsg_.print(MSGFIL, "USER %0s",

"Successfully added to folder");
printf("Successfully added to folder\n");

}
/* All is okay */

return(l);
}
/* *\

I File: udcm_mnu.c I

Function: user_connect_to_dmcs

Purpose: Login/Logout of dmcs iff necessary I
\* ........................... */
int user_connect_to dmcs(argc, argv, errmsg)
int argc;
char *argv[], errmsg[];
C

int i, irt;
static int login = 0; /* Check for login to dmcs */
char user_name[40], password[40];
switch(argc)

C
case 0: /* Logout of dmcs iff necessary */

if (login)
C

logout_of_dmcs ();
printf("Logged out of DMCS\n");

)
break;

case i: /* Login to dmcs iff necessary */
default: /* Login to dmcs iff necessary */

if(!login)
(

/* Ask for User */

promsg__print(MSGFIL,"USER %0s ....,Enter DMCS user name: ");
if (promsg_getstring(wstrl, 40)) return(0);
pro_wstr_to_str(user_name, wstrl);

/* Ask for Passwd */

promsg_print(MSGFIL,"USER %0s .... Enter DMCS password: ");
if (promsg_getstring(wstrl, 40i) return(0);
pro_wstr_to_str(password, wstrl);

/* Now login to DMCS */
if(Llogin_to_dmcs(argc, argv, user_name, password, errmsg))

{
printf("%s %s\n", user_name, password);
i = 0;

while( argv[i] != NULL)
C

printf("argv[%d] = %s\n", i, argv[i]);
i++;

}
promsg_print(MSGFIL, "USER %0s", errmsg);
return(0);

}
else login = i;
}
break;

}
/* All is okay */
return(l);

)
/*- -*\
I File: udcm_mnu.c I
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I Function: user_dcm_call_dcm_program IPurpose: Invoke a call to the DCM program
\* *I
int user_dcm_call_dcm_program()
{

printf("Invoke a call to the DCM program\n");
, }

/* ...............................................................*\

File: udcm_mnu.c I

- Function: user_strip_vsn_number
Purpose: Strip the version number from the name

\* ............... */
int user_strip_vsn_number (stringl, stripped)
char stringl[];
char stripped[];
{

int length, lena, lenb, ver;
char *b, tbuff[40];

/* printf("user_strip_vsn_number: stringl: %s\n", stringl); */
length = strlen(stringl);
b = strrchr(stringl,'.');
if(b l= O) lenb = strlen(b);

lena = length - lenb;
strcpy(tbuff, &stringl[lena+l]);
ver = atoi(tbuff);
if (ver > O)

(
strncpy(stripped, stringl, length-!enb) ;
stripped[length-lenb] = '\0';

}
else

{
strcpy(stripped, stringl);

)
/* printf("user_strip_vsn_number: stripped: %s\n", stripped); */

return(lena);
}
I* JHDDIX__k_q_.C*I
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IX. Tape Exchange Methods for SGI and Sun Systems
Using 4mm DAT
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January 28, 1993

Tape Exchange Methods
' for SGI and Sun Systems
" using 4mm DAT

Greg L. Neugebauer, 2604

A report prepared for the IMDI/
IEIT Project

I II1'111I I Bill I I IM

This report documents the procedures needed to write data to electronic media as a
method of transferring information between workstations on separate networks. The
IMDI/IEIT project has settled on 4mm Digital Audio Tape (DAT) as the technology best
suited to accomplish this task. 4 mm tapes hold over 1.3giga-bytes of information. This
capacity is normally enough for an entire system disk with user files. Because of their
small size, handling or mailing the cartridges is further simplified. Since the tar formats
are not completely compatible between SGI and Sun systems, byte swapping of the tape
will be the responsibility of tile recipient.

Tape Unit Installation and Preparation - Sun
Systems

The Artecon tape systems supplied by the IEIT project have been previously configured
to disable compression. Sun OS supports a version of DCLZ compression algorithms
that writes data to tape which is unreadable by SGI IRIX. The first two switches on the
bottom of the tape unit have been set to the "off' position to disable compression. The
enclosure and internal mounting brackets must be removed to modify these settings.

SCSI cables, terminators, and power cords are included in the kits. The SCSI device

plugs into the buss as any other peripheral. Either of the ports can be used for the import
, or export function. The device reference has been set to '4". Remember that no two

devices may share the reference. This value can be increased or decreased using the
panel on the back of the unit.

To install the tape unit, power down the system and connect the SCSI cable to the appro-
priate ports. If no external devices are present, simply connect one end to the worksta-
tion port and the opposite to the tape unit. Systems with peripherals merely daisy chain

1
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Writing Files to Tape - Sun

the uni! into the SCSI buss. Be sure that file buss is properly terminated using the con-
nector supplied or ill the case of multiple peripher_ds, somewhere else on the buss.

!

Alway._ IX_wcrthe r,criphcrals on before reb_ting the system to insure thatthe worksta-
tion recognizes the devices during startup.

During slarlup the system silould display a message that a tape unit (st l) has heel|
located.

Writing Files to Tape - Sun

'lhe [INIX 'mr' colmnand is recolmnendcd for writing inl'onnation to tape that will be
read by another system.

lnserl the cartridge into the unit as indicated by the arrow. The unit will accept the car-
tndge mech_mically and emil a series of green flashing signals on the front p_mel.

IX) N(YI' KIqEMPT TO WRITE TO 'HIE TAPi- tiN'i'll, TIlE CARTRIIX;E HAS
BEI-N PROPERLY MO[INTED BY Tl ! [- SYSTi_M,

Failure to comply will result in a tar i() error.

The cartridge is ready for reading or writing when the lights on the front panel are
steady green.

Sever',d examples of the tar command follow. Note that a blocking factor is used to
insure that the media is readable at the target system.

To write a single tile to tape:

EXAMPLE: _.tar cvtb/dev/rstl 1 tilename

Where "filename" is the name of the file to be written. In the above ex,'unple we assume

tlmt the user Ires set his default to the directory containing the file. Full pathnames can
also be used although they should be avoided in most case to simplify the reading of the
tape. This example indicates that the system should display files as they are written to
tape and to build the archive on/dev/rst l with a blocking factor of 1. Other blocking
factors can be used but must be noted on a written label included with the tape.

F,X AMPI,t:: oh.tar cvtb/dev/rstl 1 direct_n'y_name

Where "directory_name" is the name of the directory to be written 'along with any files
below it.

Reading Files from Tape- Sun

Meth(nls for reading tape,_ arc ,_imi'lar to the write methods described alxwe.

2 Tape Exchange Methods for SGI and Sun Systems using 4mm DAT
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Writing Files to Tape- SGI

Insert thecmlritlge into the unit with the affow poinling inward. The unil will acceptthe
cartridge mechatlically and emit a series t)l green fla.,,hing signals on the front pmlei.

I)() N()T A'ITi-MP'I' "1'()RI-AD TO TI !1:TAPI._! INTII. T! IE (,ARTRIIX;E llAS
BEFN PR()PERI.Y M( )l INTEI) BY TI ii- SYSTt-M.

Failure to comply will result in a tar I()error.

The cartridge is ready for reading or writing when the lights on the front panel are
steady green.

Several examples _I the tar command follow. Note that a blocking factor is specified
based on the methods used to generate the tape.

EXAMPI.E: _,tar xvfb/dev/rst I I for reading Sun tapes

['2(AMPI_E: _:tar xvtb/dev/rst Ins 1 for reading SGI tapes

In the above examples we _sume that the u._r has set his default to the directory where

the output should be written and desires to extract all files from tape. Directory struc-
tures will be pre_rved a,, necessary beginning at the current working directory. "llais
example indicates that the system should display files as they are written to disk anti to
extract the archive on/dev/rstl with a blocking factor of 1. Specify other blocking fac-
tors based on tape labeling.

EXAMPI.E: _tar xvlb/dev/rst I I filename for reading Sun tapes

EXAMPLE: %tar xvfb/dev/rst Ins 1 filename for reading SGI tapes

Where "lile_une" is the name of the lile to extract to the current working directory.

Writing Files to Tape - SGI

As previously stated the UNIX "tar"command is recommended for writing information
to tape that will be read by mlother system.

Insert the cartridge into the unit with the arrow pointing inward. The unit will accept the
cartridge mechanically mid emit a green and amber signal on the front panel.

qlle cartridge is ready for reading or writing when the light on the front panel is steady
green.

' Several examples of the tar command fi_llow. Note that a blocking factor is used to
insure that the media is readable at the target system.

,I

To write a single file to tape:

EXAMPI.E: c_,tarcvfb/dev/mt/tps0d# 1 filename

Tape Exchange Methodsfor SGI and Sun Systems using 4mm DAT 3
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Reading Flies from Tape - SGI

Nole: a number of 1-7 should be substiluted fi)r the # in the al'_)ve ex_unple correspond-
ing to the slot the internal DAT unit is in (2 or 3) or the exlenl;d reference.

t

Where "lilename' is thename of tl_ file to be written, in the ahwe exlunple wc ;_ssume
that the user has ._t his default to the directory conuunmg the tile. Full pathnames can
al_ b,_usealalthough they should be avoided in most ca._ Io simplify the reading of the
tape. This exainple indicale,s that the system should display files as they are written to
tape and to build the archive on/dev!rsll with a bh_king factor of I. Other blocking
factors can be u_d but must be noted on a written h|bel included with the tape.

[.2XAMPI,E: c_,larcrib/dev/mt/tpsOd# 1 directoryname

Where 'directory_name' is the name of the directory to be written along with any liles
below it.

Reading Flies from Tape- SGI

Methods for reading tapes are similar to the write meth(_ls described al_we.

In_rl the cartridge into the unil as indicated by the arrow. "l'he unil will accept the car-
tridge tnechanicaUy and emit a green iuld amber sigmfl on the fronl panel.

The cartridge is ready lot reading or writing when the light on the front panel is steady
green.

Several examples of the tarcommand fl)ilow. Note that a blocking factor is specilied

b_tse_lon the methods used to generate the tape.

EXAMPI.E: %lar xvfb/dev/ml/lpsOd# l for reading SGI tapes

t:XAMPIA_: _lar xvlb/dev/mt/tpsOd#ns l fi)r reading Sun tapes

Note: a number of ! -7 should be substituted lot the # in the alxwe example correspond-
ing to the slot the internal DAT unit is in (2 or 3) or the external relerence.

In the above examples we axstune thai the user has _t his default Io the directory where
the output should be written and desires Io extract all liles from tape. Directory strut-

lures will be preserved as necessary begining at the current working directory. This
example indicates that the system should display files as they are written to disk and to
extract the archive on/dev/mt/lps(kl3 with a blocking factor of I. Specify other blocking
factors based on tape labeling.

!

EXAMPI.E: rktar xvlb/dev/ml/tpsOd# lfilename for reading SGI tapes

EXAMPLE: _,tar xvfb/dev/mt/tpsOd#ns 1 tilemtme tot reading Sun tapes

Where qilename" is the name of the file to extract to the current working directory.

4 Tape Exchange Methods for SGI and Sun Systems using 4mm DAT
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Statement of Work for the

' Agile Manufacturing
Demonstration

Prepared by the IEIT Project- June 16, 1993

For Gary Randall, 2645

This reportresponds to your In the event thatcapital funding is unavailable, an option
requestto provide engineering to lea._ a R4000 Indigoworkstation with XZ24Z graphics
workstations, application soft- exists. A one year lease agreement of $14,000 m expense

II ware and technical supportfor dollars will also include a 1.2Gb disk. 19inchmonitor and
the design team of a concurrent 32Mb of memory.
engineering enviromneut needed
for the discriminator mechanism The selected site to deploy this workstation will be
agile manufacturing demonstra- inspected to insure that adequate power, air conditioning,
tion. This support plan addresses and safety guidelines are met. You will be advised to any
theelements of initial setupand non-conformance_ with ES&H policies.
ongoing support.

2.0 Application Software
1.0 Workstation

The latestversion of Pro/ENGINEER application soft-
One engineering workstation will be provided complete wareand the associated on-line documentation will be
with Pro/ENGINEER software for design of the disca'imi- installed on your workstation. We suggest the 'design'
nator mechanism. The Indigo2 workstation with the package at a cost of $10,000. C_erability of the software
R4400 processor, 1 Gb disk drive, 32Mb of memory and and interfaces to supported plotterswill be verified.
19 inch color monitor will enable your project with the

, necessary compute andgraphics engine required by the Z-Mail software will also be procured, installed and
application software. The net price of and Indigo2 with licensed on your workstation to provide a graphical user
Extreme Graphics is $21,550. The upgrade from a R4000 interface toUNIX SMTP mail. We will assist in the build-

, to R4400 processor requires an additional$4,371. Under ing of aliases and distribution lists.
the terms quoted, our responsibility is to purchase the
workstation, configure the system and partition thedisk to Shell utilities, and desktop accessories developed for
accommodate your applications. IMD] customers will be shared with your project.

..........
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Network Interconnectlons

3.0 Network Interconnecttons toinclude your workstation. An annual fee will be
required to recover the costs ass_x'iated with your worksta-

" ....i_ etwork configuration, interfaces and participation on tion. IEIT will bear these costs if the workstation lease
our IMDI LAN will be provided. The IMDI LAN is option is _lected.

., located on the Internal Restricted Network and enables

information exchange with a growing number of organiza-
tions at the Laix_ratory. Organizations 2483, 2800, and 5.0 Schedule

Allied Signal KCD are reachable t_m this LAN..._.|lpon authorization. our group is I_sitioned to immedi-

_,_ anticipate completion of all conlmunication requests in ately build a purcha.se requisition and order the neces.,_ary
FY93. Connectivity to the Internet will also _ provided, line items. The workstation will Ix"operational one week

File trmlsl'cr to the External ()pen Network is conducted alter delivery to S_mdia. Network connectivity to
thru "telnet" and "tip' sessions with a host computer on the requested l,b NS will bt' accomplished within two weeks
open side of the Sandia computing dirge, of delivery. During this initial start-up pha_ our staff will

be available to diagnose and remedy problems at your

It is recognized that this plan supports the design team of workstation t_ at the participating site(s) where you
the agile manufacturing demonstration. In a larger sense, require communications.

there are many additional agile team members that require
network capabilities. Potential members are not limited to
tho_ listed in 6.3.8. Addition of these people to the sup-
port agreement will be negotiated at a later date.

6.0 Summary

4.0 Technical Support % prices quoted include .,_,vices provided for one full

T year from your authorization date. These figures includehe IEIT staff is experienced with network management hardware procurement and network administration and
and are capable of troubleshooting or extending connectiv- troubleshooting costs.
ity to other mxtes located on the Internal Restricted Net-

work. In addition, recent developments by our team to 6.1 Workstation
utilize commercial phone lines will enable communica-

tions with industrial partners. Select one

Your workstation will be interfaced to plotters, printers
and hardcopy devices existing on our network. Our staff R4400 Indigo2 ................................................ $25,92 !
will se_'e as a consultant for procurement of additional • R4000 Indigo2 $21,550
devices.

R4000 Indigo Learn Option ........................... $14.000
Your workstation will be covered under the IEIT computer
security protection plan. "l_e operating system and appli-
cation revisions will remain consistent with other nodes on

the IMDI network to insure compatibility with application Staging .............................................................. $2,000

software. Every released version of the operating system
' will not be installed unless required by the application

software. 6.2 Applications

' Vendor hardware, software, and application maintenance Software Procurement .................................... $10,000
fees are not included in the quote. We will assume admin.

Installation ........................................................ $1,000
istrative responsibility for these and amend our contracts

= IIIIIIIII I I IIIII I I IIIIIIII I I I II IIII III I
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..... Project Review .....

6.3 Network Interfaces Brian Pardo / 878 / UNIX ftp of Pro/E

" The following connection lees are a one-time charge to
David Strip / 162lEON/e-mailcover the cost of computer and networking hardware nec-

. essary to extend connectivity to your customers. In some
cases the higher costs reflect custom wiring and contracted Bob Easterling / 880 / e-mail
building modifications. Services may include but are not
limited to: PC mail, (rNIX mail, remote Iogin sessions, TBD by B. Easterling / e-mail
Pro/Project - Pro/PDM, simple file transfer, and plotting.

Steve Kaufman / 1621 EON / e-mail

6.3.1 Dept. 1561
Pablo Garcia / 167 i/e-mail

Mike Nielsen/IRN/Network e-mail, Pro/E ...... $4,0(.)0
Cliff Loucks / 1611 / e-mail

6.3.2 Dept. 2481
Ron Jones / 1621 / e-mail

Ron Ward/IMDI Restricted/UNIX, e-mail, Pro/E
Bob W(_3ds / 1672 / e-mail

........................................................................... $3,000
Bill Burd / 2483 / e-mail, Pro_"

6.3.3 Dept. 2483
Ado Ames / 2861 / e-mail, Pro/E

Terry Smith/IMDI Restricted/UNIX, e-mail Pro/E

6.4 Technical Support
........................................................................... $3,000

One ye,'u"service agreement ............................ $25,000
6.3.4 Organization 2643

Ken Era.,;/IMDI Restricted/(]NIX, e-mail ....$10,000 6.5 TOTAL

6.3.5 Organization 2645 IEIT support contract ...................................... $57,000

Gary. Randall/IMDI Restricted/UNIX e-mail, Transfer for software expense ......................... $10,000

Pro/E ................................................................. $3,000 Transfer for capir, d procurement ..................... $21,550

6.3.6 Dept. 2850

Name/ACCORD Black/tJNIX e-mail, Pro/E... $3.000
7.0 Project Review

6.3.7 Dept. 2863

In order to measure progress and monitor milestone com-
Rodema Ashby/859/e-mail access ........ i........... $3,(Yd0 pletion a series of bi monthly project reviews will be held

' in 807/2055 from 1i:00 until 1!:30 on the following dates
6.3.8 Low Priority (To be negotiated)

. August 24, October 26, l)ecember 14, 1993
Bob Bryan/D811 AS-KCD/MDMA/emaiI.Ih'o/E

February 22, and April 26, 1994
Gerry McCarty/878/LrNIX ftp of Pro/l:

I I lilt [ I ....... I_

S_elx_nt of Work for the Agile Manufacturing Demonstration 3 of 4
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Approvals

8.0 Approvals
P

Rick Harris, IEIT Project Manager
.i

Gary Randall, Engineering Design Lead - Agile Manufac-
turing Demonstration

Dave Strip, Manager - Intelligent Systems Principals
Deparunent
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IMDI Comouter User Security Policy

This policy represents compliance to the 1932 Computer Security Requirements. It
pertains to all computers used on IMDI projects that are connected to the IMDI networks.
Violation of this policy may result in reduction of computer privileges and possibly a

•, security infraction.

• POLICY
- No classifiedor sensitivedata can be transmittedon IMDI networksorstored on
computersconnectedto IMDI networks. While computersare processingthese types of
data they can not be connectedto the IMDI networks. If youdo classifiedor sensitive
processingon yourcomputeryouare requiredto have securityplanfiledwith
Organization1932. When yourcomputeris processingclassifiedor sensitiveinformation,
that computermay notbe loggedon to the IMDI network. To avoidthis,we have installed
our network drivers only on your non-classified removable media. These drivers and
associated files must not be copied to the classified or sensitive media under any
circumstances. In addition, you should physically disconnect your network connection.
This is accomplished by unplugging the jack from the PBX drop on the wall.

-All passwords are private information and must not be shared or compromised. If your
password is compromised contact the Hotline and you will be issued a new password.

-The secure-side passwords (IMDI Red) are private information. They can be locked in
your desk. Secure-side passwords cannot be included in any file or software setup on
any other computer (i.e., autologin procedures). UNIX passwords must be a minimum of
seven characters (non dictionary word) including one special character i.e. !/#. These
passwords should be updated every six months.

-Computers connected to the IMDI networks can not be connected to other networks via
communications devices. All internetwork communications is controlled and monitored
through the IMDI computer center.

-All node names, Internet Addresses, and Numeric User IDs and Group IDs must be
unique and are assigned by IMDI network administrator in accordance with Sandia
procedures. These values must _ be modified by users.

-All software used should be owned for the computer on which it is used. License
contracts and manuals verifying ownership are the responsibility of the users. To avoid
viruses, public domain software is disco'lraged on all personal computers.

• -Before moving any equipment that connects to the IMDI Network, please notify the IMDI
Hotline.

e,

-When you leave your terminal, you should log off or activate a screen lock utility for short
absences.

J

If you have any questions please contact the IMDI IEIT team through the hotline phone
number below.



Integrated Manufacturingand Design Initiative(IMDI)
Integrated Engineering Information Technology (IEIT)

Network Authorization Agreement

Instructions: All IMDI Network users m.g_ complete part 1 of this form. Return ,,
completed form to: Joe Orona, 2604 (4-5584).

_tt_tttt_ttt_t_t'A'ttt_'ttt_ttt_tttttt_t_tttttttt_ttttt_ttt •

To be completed by applicant.

Date:

N _e: Organization: ._..___
Last First Middle Initial

Phone #: Employee #: SSN'

Type of Machine Mac PC__ SGI SUN m Other

Applicant is Q cleared: Yes_ No

All users of Sandia computers have the responsibility of utilizing the
computers in accordance with the established IMDI Computer User
Security Policy (see attachment). Your signature indicates that you have
read and understand this policy and agree to the terms therein.

Signature of applicant Date:

Connection Approval:
Rick Harris, 2604

Notes'



SandiaNationaltaboratories
d=te= September 2, 1993 /_Jbuquerque,NewMexico87185

D

to: Mike Vahle, 1954

from: ' ris, 2604

subject: Communications Infrastructure Support Needed by IMDI

I have discussed communications and routing needs for the IMDI
networks with various people in Organizations 1900 and 7300. I
want to be as specific as I can regarding our needs; however,
our needs may change with time. We must work to build a dynamic
process for determining customer needs.

We are committed to providing reliable point-to-point
information services to hundreds of customers throughout many
organizations within Sandia, with extensions to Allied-Signal
and other American Industrial Partners. A part of this service
involves electronic mail (cc:Mail, SMTP and X.400) which
requires TCP/IP, IPX, AppleTalk and CLNS. All routers in New
Mexico are functioning very well at present. The switch from
IGRP to RIP appears to have added a significant robustness, both
within the New Mexico site and the link to Allied-Signal KCD.
We are still waiting on AppleTalk routing between New Mexico and
California.

We would like to have an Organization 1900 point of contact whom
we can communicate our networking issues and strategies with.
In this forum, issues such as whether to use IPX or TCP/IP for
Novell networks could be discussed. At the present time, Novell
IPX is as equally popular in the U.S. as TCP/IP. Even within
institutions like Sandia (and the IMDI project), where TCP/IP is
widely used, it wouldn't surprise me if more IPX packets of
information are floating through the networks than TCP/IP.
There are also significant questions regarding whether Novell's
potential support of TCP/IP would be equivalent in both

' functionality and implementation for LANs like IMDI, i.e., PC
computers do not handle memory management as cleanly as UNIX or
VMS computers. Consequently, when looking at new network
drivers we should be very cautious.



In summary, we think that Sandia should support IPX, AppleTalk
and OSI for the time being. Working with LANs such as IMDI Org.
1900 will remain at the cutting edge of protocol routing
technology which will lead to a smoother transition should a
single "SUPER" protocol emerge.

q

Copy to:
1900 D. L. Crawford
2604 R.N. Harris
7300 H.M. Witek



SandiaNationalLaboratories
AJl_querque,New Mexico 87185

d.t.: March 30, 1993
O

to: Distribution

from: Pdck N. Harris, 2604

.ubj.ct:IMDI ElectronicMailNaming ConventionChange forPCs & Macintosh

The electronicmailsystemson boththeIMDI redand IMDI black
networkshaverapidlybeen assimilatedintotheeverydayengineering
practicesofmostIMDI participants.The increaseinusehasstimulated
additionalrequirementsforthee-mailsystem.Among these
requirements,isthedesiretoconnecttotheSandiacorporatee-mail
systemwhen itbecomesa reality.To ensurethisconnectivitywe are
workingwithOrganization7300astheydevelopa corporatee-mailhub.
ThisCorporatee-mailsystemisbeingimplementedfollowingthe
Internationalx.400standard.To expandthescopeofourexisting
messagingsystemtoincludeX.400mailcapability,ithasbecome necessary
tochangethename conventionon our cc:Mailnetwork.Thischangewill
giveustheflexibilitytoprovidemailservicetoawide:rangeofusers.
The new formatwillbe thelastname followedby a comma and a space,
thenthefirstname and middleinitial.An exampleisshown below.

Name: Gary Ferguson
Currente-mailname: garyferguson
New e-mail name: Ferguson, Gary F

This change will be implemented on a gradual (one by one) basis starting
the week of April 5 and should be completed within three to four weeks.
During the transition period, e-mail functionality will not be affected
other than a change in the e-mail recipients name. We apologize for the
inconvenience this change will cause, initially, but fe._l the long term

• benefits merit the change.

. Distribution:
302 Merren,GeorgeT 2571 Curtis,William C
342 MacDougall,H.R. 2571 Roberts,RogerP
1552 Halley,ChristineE 2571 Wickesberg,BruceA
2314 Saverino,Everett 2604 Harris,RickN
2522 Gilbert,JimA 2604 Neugebauer,GregL.
2522 Guidotti,RonA 2604 Orona,JoeR



2604 Rtedan,Robert
2645 Ga!lagher,John M.
S104 Alvim,Robert L
$167 Lepetina,Nail A
li 167 Ortiz, Keith
IS167 Shane,JohnK
5167 Skaggs,TimothyM.
ti167 Thomas,DannyL
5167 Traylor, Leland B
IS377 French,Nina E
5402 Clark, Virginia R. (Ginny)
5408 Ferguson,Gary M
5408 Martinez, Martha
6611 Baca,AdraS
6611 Hooper,Paul R
6611 Stlefeld,Robyn E
6611 Watkins,RandyD
6613 Armendariz, Maria
6613 Campbell,JamesE
661 3 Cranwell, Robert M
8111 Flower, William L
D /34 3 Harnden, Bryan
D / e00 Powell, Bob
D / 811 Lavelock,Rick
D/811 Reilly, Jim
D/81 2 VanCleave,Bob
D/8 3 7 May, Harrison
D/ 8 44 Coombs,Bill
D/ 8 4 8 Schaefer,Mike



Sandia National Laboratories
date: September 30, 1993 _dbuquerque,New Mexico 87185

to: Distribution
t

q

from: Rick Harris,2604

subject: Terminationof the IMDI Secure (Red) Network

The IMDI seeur®(red) network will be terminated on October 14, 1993. Thisnetwork currentlyhas
34 users. The IMDI Restricted(black) network currenthas approximately 200 users, connects to other
mail systems and will continue m support IMDI participants.

The secure network was built to complement therestricted network for some people located within the
Albuquerque tech area. This network mainly served offices where black wiring was unavailable. Until
recently this secure networkoffered unique services including access to Accordand Nirvana. The
following situations have changed.

1) Many people within the Albuquerque tech areanow have black wiring. Those who do, have
opted to move fromthe secure to the restricted networks. Thereare still a few people connected
to the red network. However, since these people cannot access the IMDI programoffice, KCD,
the Industrial partnersor the bulk of the IMDI participants, their secure network connection
provides them very little functionality.

2) Accord and Nirvanahave moved their systems to include the restricted enviroment.

Following the termination of the IMDI securenetwork,we will devote greaterresources toward
connecting IMDI participantsto the restrictednetwork. Those people who arenot IMDI participantsand
are listedbelow as membersof Org. 5167 should contactDave, 5167 at 844.7891. Dave will addyou to
the Org. 5100 LAN. If you have any questionsplease contactme at4-4828.

Distribution:

1MDI Secure Network Users: 5167 Traylor, Leland B
1552 Harley, Christine E 5408 GaryFerguson
1552 Waye, Donald E.
2522 Gilbert, Jim A Members of Org. $167
2522 Guidottt, Ron A 5167 Anderson, Robert C.
2604 Rieden, Bob 5167 Ayers, Ernest D.
2604 Harris, Rick 5167 Bell, R. Glenn

J

2604 Orona, Joe 5167 Decker, Merlin K.

2645 Gallagher, John M. 5167 Montoya, Jose M.
, 2833 Evans, Chip 5167 Puis, Galen H.

5104 Aivis, Robert L 5167 Skaggs, Timothy M.
5167 Lapetina, Neff A 5102 Dave Geene
5167 Shane, John K
5167 Thomas, Danny L
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date:March 31, 1993

to: Gary Ferguson, 5408

from: kick Harris, 2604

subject: IMDI IEIT Link to American Industrial Partners

The IMDI Integrated Engineering Information Technology (IEIT)
Project has built and implemented a computer network connecting

' 1Sandia Albuquerque and Livermore and Allied Szgna in Kansas City.
In support of IMDI PEX customer requirements, the IEIT project
agreed to devise a method for network connectivity between the
IMDI network and the PEX American Industrial partners. We are
pleased to inform you that a working prototype is in place to
Unidynamics in Phoenix, Arizona and Speedring in Cullman, Alabama.
This constitutes a significant advancement for IMDI and IEIT in
direct support of our mission, "Creating Enabling Technology for
Concurrent Engineering."

Functional Capabilities
IMDI users can now share Pro/ENGINEER files and send electronic
mail to their industrial partners. Network connectivity to these
remote locations was accomplished by using recent technology in
serial touters, compression and encryption. This accomplishment
represents one more step in enabling our customers for concurrent
engineering. The beauty of the link is that it uses no special
hardware or software and operates over normal phone lines. In
this way, we pay normal phone charges while the link is in use and
avoid costly leased line fees. This evolution into new
technologies represents a dividend recovered from our unique IMDI
network foundation and integrated engineering information
technology expertise. We have received preliminary computer
security approval for a 45-day trial period. Final approval is
expected in May 1993.

This elegant solution represents a new approach to remote
connectivity. Our link provides our customers with full TCP/IP
and IPX network functionality rather than modem-to-modem serial
communication. This added technology means that computers and
users alike need not concern themselves with the communications

equipment. There is literally no difference in whether they are 0
connecting 30 feet or 3000 miles. When network connectivity is
required, the modem dials the IMDI hub automatically, makes the
connection and then returns to the network request. Should the
link lie idle, the phone connection is dropped automatically. The
system works so well that it gives our customers the opportunity
to concentrate on concurrent engineering without wasting time with
communications technology.



Anticipatinu Customer Needs

We capitalized on the quality function deployment (QFD) technique

to determine the functional requirements "whats" of our PEX
customers. We then determined the "hows" to match our customers

"whats." The IEIT team also added requirements that went far

beyond network connectivity. Understanding Pro/ENGINEER,
Pro/PROJECT and DMCS architecture within the IEIT environment were

" major factors in the technology selection and implementation.

with this complete understanding of what the customer needed, we
were able to consider a variety of options from a technical,

computer security and cost perspective. These options included

using Internet connectivity, leased lines from AT&T or MCI, remote
IP router, and asynchronous connection using Serial Line Interface
Protocol (SLIP).

Following an intense review of "off-the-shelf" technology, we
attended several demonstrations to further evaluate the various

elements of the system to be implemented. In addition, we
continued to interact with our customers regarding such issues as

ease of use, bandwidth needs, and supportability. Through this

process, we determined that the remote IP router would best serve

our collective needs. This effort was lead by Joe Orona, RE/SPEC,

who is on contract to the IEIT project. A diagram of the system

configuration is shown below.

_ ¢!:.":. TelCbitHighSped Mo_m % ___;ii_ii_

N

{

_omputer Security

Our wide area networks operate in accordance with all computer

security policies and procedures documented in the Sandia Master

Network Protection Plan. Our implementation includes user and

node authentication via passwords and TCP/IP address and Ethernet

packet filtering. Connections from the remote sites enter the

0 IMDI restricted access network via an IP filtering router
connected to the Synoptics concentrator. The Synoptics

concentrator performs Ethernet filtering, thus providing node
• authentication.

Distribution:

5400 H.J. Saxton

5800 J.L. Wirth

2600 J.H. Stichman

2604 R.F. Rieden

2900 W.E. Alzheimer

8453 P.T. Larson
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date: May 11, 1993
m

to: Mike Vahle, 1954

from: Rick Harris, 2604

subject: Access to IMDI Network Routers

The IMDI networks have certainly grown beyond our initial
expectation in April 1992. Currently, we have a five-state
network managed by two contractors, Joe Orona and Bob
Partridge. Each of these people have significant experience with
several network media types (fiber, 10 Base T, 10 Base 2, 10 Base
5); Synoptics network equipment: and Cisco router configuration
and troubleshooting using IPX, TCP/IP, Appletalk, and ISO/CLNS
protocols.

Since the beginning of our network activity, we have had
numerous network problems--mainly concerning router
configuration and loss of routes. In all cases, we have logged the
problems with your Network Control Center. To date, slow and
inefficient diagnostic techniques limited our ability to provide the
production environment our customers deserve.

We request that Joe Orona, 2604, be given training as you deem
necessary, to allow him privileged access to the IRN routers used
by the IMDI networks. In this way, Joe can assist the Network
Control Center in providing our customers with the timely
response that we need. Joe will comply with error reporting rules
you deem necessary.

Your consideration is requested.

Distribution:
2 6 0 4 R.F. Rieden
2604 R.N. Harris

5 4 0 8 G.F. Ferguson
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date: August 31, 1993 Albuquorque,New Mexico87185
d

to: Gary Fischer, 2565

from:_az.ris, 2604

subject:Concurrent Engineering Enabling Technologies

We are enthusiastic about the prospect of building concurrent
engineering connectivity between your organization and EG&G, Salem,
Massachusetts. Based on conversations with you, as well as Ron
McNeese, Dave O'L_rien, Carlton Jones and Trish O'Donnell of EG&G, I
thought it would b_ useful to write down what we intend to accomplish.

Net'work Connectio.n..

We will build an extension to the IMDI/IEIT network from the IMDI
computer center to EG&G, Salem, MA. This link will be maintained by
the IEIT team. In addition, connectivity will be provided to Gary Fischer
in Building 891/Room 1235.

Computer Workstationw

In both locations {891/1235 & Salem), we will connect Silicon Graphics
Workstations, running Pro/ENGINEER, and IBM PCs, running cc:Mail
and Microsoft products. Our goal is to give you the capability to send
both CAD information and PC type information. This equipment will be
owned by Department 2565 but will be configured and supported by
the IEIT team.

Printin _ / PlottinE/Release
- v --

' Your HP7580B plotter wiU be connected to your SGI workstation
located in Building 891/Room 1235. Color printing is available on the

• IMDI network. At EG&G, we will configure the SGI and PC to print to an
HP LaserJet IV. Their SGI will either plot to their HP7550A or we wig
find another similar plotter. We have and will continue to work with
Organization 2800 to release files from our network per customer
requests.



Gary Fischer, 2565 -2-

|mplementation Details
m

Several pieces of equipment have been ordered. Once all equipment is
received and tested, we will make final plans for implementation.
Installation will be done by IEIT team members and Gary Fischer.
Some system overview and training will be given by Greg Neugebauer
and Joe Orona. Pro/ENGINEER training will be done by Gary Fischer.
We intend to install this equipment before Thanksgiving.

Action Required

Gary Fischer should order an HP Laserjet IV printer, per specifications
from Greg Neugebauer. As soon as the SGI workstation is received,
please contact Greg Neugebauer. As previously discussed, funding for
this effort should include budget for 0.3 FTE and 10K DC purchased
doUars allocated to Department 2604.

Distribution
2565 P. J. Wilson
2604 R. F. Rieden
2604 R. N. Harris
2604 G. L. Neugebauer
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date: February 8, 1993

to: Ruben Urenda, 2643

trom: Rick Harris, 2604

subject: IMDI IEIT Consulting

Leveraging the expertise of IEIT staff, we plan to support your
needs as shown below. All costs assume the existence of the

workstations and Pro/ENGINEER software. Some dates are dependent
upon receipt of:

a) Name and location of engineer that will use the system and
b) Receipt of SGI H/W and Pro/E software

Deliverables

• Build initial Pro/ENGINEER model of assembly. This will cost

approximately 3K/week. Jim Brown, 2858, will begin work the

week of February 8. You will interact with him directly.

• Configure two SGI Indigo workstations including Pro/ENGINEER.

This will take two weeks following the arrival of the h/w and

s/w ordered by Joe Harris.

• Add the SGI workstations to IMDI secure network; include in

security plan. We will begin work on this immediately following

your notice of the person's name and their physical location.

An estimate of the delivery date will be made once we know this
information.

• Identify long-term (3-6 months) designer to work with engineer

on the assembly design. This has already been completed. _n(,
Brown is available part time or full time immediately.

• Attend meeting at Sandia, California February 16 & 17. Jim

Brown will attend this meeting.

Case 4870.100 will be charqed,for these deliverables.

.
" _ben Urenda, 2643

1

_ck Harris, 2604

II
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SandiaNationaltaboratories
Albuquerque, New Mexico 87185

b.

date: July 19, 1993
i

to: R. S. Urenda, 2643

from: arris and Greg Neugebauer, 2604

subject: Completion of commitment for workstation and network configuration

When we negotiated our role regarding the establishment of a
Pro/ENGINEER environment for Org. 2643 we agreed that the IEIT
team would provide you with a broad range of services. This
included workstation and software procurement and
configuration, network creation and connectivity to Org. 2800
designers. We were and are capable of all tasks. Since this
agreement a number of changes evolved which have reduced our
contribution. These changes include:

1) Joe Harris assuming responsibility for the IRIS workstation
purchase and coordinated Data Communication Requests

2) Dept. 2643 electing to serve the Pro/ENGINEER license from
the IRIS

3) Dept. 2643 electing to network to CASPER rather than IMDI

As we originally agreed, our project team had responsibility for
the entire Pro/E system: workstation, operating system,
Pro/ENGINEER software and network connection. Given the above

changes, the IEIT advantages have been significantly reduced.
Since you are being adequately supported by Joe Harris, we
envision no further charges to this task.

O

Distribution:
2 6 0 4 R.F. Rieden



RCVBY:Sanaia Na¢iona_ Lab# ; ?-26-93 ;. 9:.58.. ; 505 8448_65.,,,DEPT52BO4/2606/26&1;_1

SandlaNationalLaboratories
• Albuqu_qu©,Now M©xi_o 67185

" date: July 23, 1993

'to: Pro Pa_illa, 7612

f,oml rri6, 2604 - IMD_ / IEIT Project Manager

oub}_; Silicon Graphics WQrks_ation to PTC - Documen_ #A 04170

The goal of IMDI is tD achieve a modern approach to product
realiza_$on. The IEIT proJec_ is developing and deploying
cec_-nology to improve design _/ali_y an_ flexibility.
Parametric Technology corporation supplles the _undamen_al
mechanical application software to generate solld models.
Design data wlll be transmitted to them as an elec_ronlc CAD
file to resolve modeling dlZEicul_ies and to verify so£tware
bugs and enhancements.

In order _o facilitate concurrent engineering and eliminate the
need no reduce _he da_a to paper or a less intelligent
electronic form we must share common hardware and software.
This memo authorizes the shipment of a Silicon Graphics
workstation _ha_ will be networked with our existing nodes.

The period of loan _s not to exceed three years. Sandia
Personnel will uravel _o the local Parametric Technology Corp.
office and handcarry the property to insure proper ins_allatlon
and setup. Specific dates for recovery of the equipment are non
established. Sandia agrees to Day re_urn shipping costs.

GIN:2815

=opy uos

• 7612 Linda Burk/lard_
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date: April 13, 1993

to" Fran Current, 2884

from' Greg Neugebauer, 2604

subject: Request for IRN Communications to 892/115

This memo is written as a follow-up to our 'brown bag'

conversation regarding IMDI designer relocation.

We understand that you will coordinate extension of your IRN

fiber from the 892 CPU room to cubicles in 892/115 assigned uo

Gene Arnot and Barry Bronkema. Completion of this work is

expected before Gene is required to move from bldg. 836. I will

reconfigure the hosts file and routing tables based on

information you provide regarding IP addresses on your network.

Our project is prepared to cover incidental hardware charges

although I expect these to be minimal. System administration

will remain the responsibility of the IEIT project.

Thanks for your cooperation in this effort.

Copy to:
2604 Bob Rieden

2604 Rick Harris

2883 Bill Drozdick

2883 Gene Arnot

2884 Larry Grube

2884 Rose Fischbach
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date: July 26, 1993
4

. to: Distribution

from: reg NeugeBauer, 2604

subje_: Agile Manufacturing Communications

On July 16, a service agreement covering workstation
configuration, application software, network, and e-mail support
for the A' deI_irn team was signed. This event enables the
Integrated Engineering Information Technology (IEIT) to begin
the task of connecting primary candidates and authorizes effort
to establish network communications with auxiliary candidates as
resources permit in FY93.

Please provide the information requested on the reverse side of
this memo. We will use the data to judge whether a
communications link can be established or routed to an existing
connection this fiscal year and alert us to any special
requirements. Additional information will be used to officially
register or verify nodes and user accounts in the 1900 network
database.

Distribution

(Primary Connections) 1621 Ron Jones
1561 Mike Nielsen 1671 Pablo Garcia
2481 Ron Ward 1762 Bob Woods
2483 Terry Smith 2861 Arlo Ames
2643 Ken Eras 2483 Bill Burd

2645 Gary Randall 2484-1 Gerry McCarty
2863 Rodema Ashby 2484-1 Brian Pardo

(Auxiliary Connections) Cop" to:
• 323 Bob Easterling 2604 Rick Harris

323 Laura Halbleib
1611 Cliff Loucks
1621 Dave Strip
1621 Steve Kaufman



Return to: Greg Neugebauer, 2604

&

Name

Org

Social Security No.

Bldg Room

Existing Network Connection - ISN, IKN, or EON

Phone Number

Computer Vendor

Model

OS Version

Property Number

Network Connection Type

IP Address

Node Alias

Serial Number

Hardware (Ethernet) Address

Registered Machine ID (if any ex: SASG063)

Registered User ID (if any ex: 2521)

PBX Circuit ID

PBX Drop Box No.

Special Requirements:

I

Fold and staple - this side out
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date: August 6, 1992

" to: Dave Keiss, 7214

v

Grc_g 'cugebauer,2815

subject:. Statement of Work forAD-0591
• i I iii II ii I I iii iiiii i iiii i i

This memo requests and authorizes the shipment of 2 units included in line item 4 of

AD-0591 directly to:

Allied-Signal Aerospace Company

Kansas City Division

Rick Lavelock D/811, 2A36

2000 East 95th Street

Kansas City, MO 64131-3095

The units consist of an SGI Indigo XS24Z workstation, 32 MB, 1.2GB SCSI disk, 19

inch color monitor, mouse, keyboard, associated cabling, and manuals.

The contractor must clearly label the outside of the shipping containers with Sandia PR

number AD-0591 and the Allied-Signal requisition number 369960.

GLN:2815

Copy to:

2604 Rick Harris

• PTC Pat Drummond (FAX) 246-9907

SGI Margaret Clifton (FAX) 884-1355



Carmela Gallesoa:

Please inform the following individuals that a network file server that serves building 823 is temporarily
out of service and that tech control Is working on the problem. Until the repair is complete, these people
will not be able to connect to the iMDI network. We hope this outage will be repaired quickly and there
will be a minimum of inconvenience to each of our valued customers.

Baca, Adra S 6611 505-844-8640 823 2014 q

Watkins, Randy D 6611 505-844-3387 823 2014

Hooper, Paul R 6611 505-844-3580 823 2099

Stlefeld, Robyn E 6611 505-844-5197 823 2304

Thank you for your assislance.

Dennis K. Miller, 2604
4-2476



KathyCash:

Please informthe foUowing individualsthata networkfile server thatserves building 823 is temporarily
outof service andthattechcontrol is workingon theproblem. Until the repairis complete, these people

' will not be able _oconnect to the IMDI network. We hope this outage will berepairedquickly and there
will bea minimumof inconvenience to each of ourvalued customers.

t

Armendariz, Maria 6613 505-844-6946 823 3452

Campbell, James E 6613 505-844-5644 823 3482

Cranwell, Robert M 6613 505-844-8368 823 3497D

Thankyoufor yourassistance.

Dennis K. Miller, 2604
4-2476



DearIMDI LanNetworkUser:

The problemwe experiencedlastweek withbuilding823 has now been corrected. You may onct,again
access the IMDI network.

Some users have chosento removethe driverroutinefrom their autoexec.batfile. In an effort to make life
a little easierfor you, I havemodified yourdriverroutine. The routinewill now promptyou to answer yes
or no when it is time to load the networkdriverfiles. If you answer no, then the drivers will notbe loaded
andyou cannotconnect to the network. If you answeryes, thenthedrivers will be loadedand yoursystem
will automaticallyattemptto attachto the networkandpromptyou foryourconfidential password.
Hopefully, the next time the systemgoes down (andwe hope it is a LONG timebefore it does), you can
easily avoid the hassles of tryingto Ioginand having to wait fornext-to-eternityfor the promptto come
backand tell you whatyou alreadyknew---thatthe systemwas down. If you know in advance thatthe
system is down or that you have no needto log on to the network, thenjust answer no when the system
asks you if you want to log on.

We hope that yournetworkexperiences with IMDIareall pleasureable,even when they arenot ideal.

Please feel free to contactany of us if you haveany questions,concerns,problems,slow software/systems,
oreven if you have wordsof encouragementandgratitude!

Thank you for lettingus serve you.
The IMDI team:

Rick Harris 4-4828
Greg Neugebauer 4-3264
Joe Orona 4-5584
JuddHerman 4-0753
Dennis Miller 4-2476
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SOFTWARE STANDARDS

Software standards for IEIT project (Items marked with an asterisk will be replaced.)

qt

Applications

PC and Macintosh

Word Processing MS Word

Microsoft Corporation

Spreadsheet MS Excel

Microsoft Corporation

Project Planning MS Project

Microsoft Corporation

Presentation MS PowerPoint

Microsoft Corporation

Scheduling On Time

Configuration Management Office Advisor

MIDAK International

Desktop Publishing FrameMaker

Frame Technology Corporation

UNIX
I

Desktop Publishing FrameMaker (primarily for UNIX workstations)

Frame Technology Corporation

Mechanical Design ProENGINEER family of products

183



Parametric Technologies Corporation

Configuration Management ProENGINEER family of products

Parametric Technologies Corporation

Network & Connectivity

PC and Macintosh

Mail Lotus cc:Mail

Lotus Development Corporation

MS Mail*

Microsoft Corporation

Networking Novell Netware

Novell, Inc.

Networking Novell LAN WorkPlace for DOS

Novell, Inc.

Networking MacX, PC XView - X Window System

Networking Norton PC Anywhere

Symantec

UNIX

Mail Z-Mail - UNIX GUI for SMTP

Z-Code Software Corporation

Mail X.400 - Standard for e-mail from International

Standards Organization (ISO), Open System
Interconnect standard

184
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SMTP.XLS

Name Org. SMTP Address

Abrams, Douglas B. 2574 _m _@-sandla.gov
, A__@uilar,Chris A. 2664 caag_uil @- sandia'g_ov __

Alexander, JeffA. 2574 jaalexa i@ sandla,gov
Allen, Mike KCD !mdallen @--jade.imdi.sandia, g_ov
Ames, Aria 2861 alames @ -sandia.g_ov
Anderson, Fred H. l 2571 fhander @ sandla.o_v
Armendariz, Maria 6613 r _earmen _n__
Armlstead, David J. 2664 djarmis s--a-_la.gov
Arnot, Robert E. 2852 rearnot sandia.gov
Baca, Adra 6625 asbaca @_@_sandla._gov
Barnette, Jan H. 2606 jhbarne @ sa_nndia.gov
Bast, Terry C. ......... 2664 _ tcbast @ sandia.gov ......
Bello, David J. 2664 djbello @ sandia.gov
E3erry,Dante 2574 dmberry @ sandia.gov
Berst, David W. 2664 dwberst @_sandia.gov
Blumberg, Kathryn R. (kitty) 8415 krblumb ,.@ ca.sandia.gov

Bobbe, M. Kelly 5400 mkbobbe @ sandia.gov
Bohnhoff, Bill 1 1425 !wjbohnh @ sandia.gov .....
Brannan, Brad SPR ibrannan @_granite.imdi.sandla.gov
Branscombe, Duwayne A. 2612 dabrans @ sandia.gov
Briner, Clifton F. " 2574 cfbrine @ sandla.gov
Brown, K. Dewayne KCD u53973 @ 134a.kcp.com
Brown, Ralph L. 2571 rlbrown @ sandia.gov
Bu.rd,William C. 2483 wcburd @ sandla.gov .................
Burket, Donald G. 2571 dgburke @ sandia.gov....

Campbell, James 6613 jecampb @ sandia.gov
[Clark, George E. ,. 2571 ge,clark @ sandia.gov
Clark, Ginny 5402 vrclark @ sandla.gov ,
Cook, Bryan A. 2664 bacook .@ sandla.gov
Cook, Ellen F. 2663&2665 efcook @ sandia.gov,,

Coombs, Bill KCD bacoomb .@ jade.imdi.sandia.gov,
Coriz, James D: ...... 2663 jdcoriz @ sandia.gov
Cranwell, Robert 6613 rmcranw @ 'sandia.gov ....
Crawford, John KCD u08121 @ arret.kcp.com......

Culler, Bryan S. 2665 bsculle @ sandia.gov ....
Curtis, Jack E. 2611 jecurti @ sandia._g_ov
Curtis, William C. 2571 wccurti @ sandia.gov
C__usenbary,P. Randy ..... 2663 prcusen @ sandia.gov
Cusumano, Anthony J. EG&G ajcusum @catseye.imdi.sandla.gov
_uero, James G. 2665 delgd_ @_sandia.gov
DeSpain, Mark J. 2574 .... m!despa @ sandla.gov

• Diegert, 'Kathleen 12323 kvdlege .@ sandla.govr

DuBay, Timothy J, 2663 tjdubay @ sa,ndia.gov
Duke, Holly 6611 khduke i@_sandla.gov
Dunham, Tracy 6625 tmdunha @@sandla.gov
Dunn, Paul A. 2571 ipadunn @ sandia.gov

Page 1



SMTP.XLS

Ea_erling, Bob 323 rgeaste " @ sandia.gov
EG&G Desk EG&G eggdesk @ jade.imdi:sandi,gov
Egbom, Cl_arlesS. 2665 csegbom @ sandia.gov
Ehasz, Joseph P. .. 2664 jpehasz [@sandia.gov
Elder, Chuck 2631 rcelder @ sandia.gov
Ellis,Jo A. ..... 2574 jaellis @ sandia.,g_ov
EIIison,Roy F. ...... 2571 trellis @ sandla.gov 0
Eras, Ken 2643 keras @ sandla.gov
Ferguson, Gary ...... 5408 gmfergu @ sandia.gov
Fienning, William C. .2665 wcfienn @ sandla.gov
Finley, M. Helen 2600 mhfinle @ sandla.gov
Fischer, Ga.ry J. 2565 gjfisch @ sandia.gov
Franco, Ronald J. 2664 rjfranc @ sandla.gov
Godshall, Ned A. 2665 nagodsh ...@sandla.gov
Gonzales, Beth 2574 bgonzal @ sandla.gov
Granoff, Barry 6608 bgranof @ sandla.gov
Greene, Libby 2612 Igreene @ sandla.gov
Gr.eene, Steve N. 2664 ...sngreen @ sandla.gov
Groves, Gordon E. 2631 gegrove @ sandla.gov
Hall, Ron 6904. rchall . ..@.sandla.gov
Harnden, Bryan KCD bnharnd @ ijade.i_mdi.sandla.gov
Harris, E. Lynn ........ 2641 elharri @ sandla.gov

Harris, Joseph 2641 jharris @ sandia.gov
Harris, Richard N. 2604 rnharri ...@sandia.gov ...
Harstad, David N. 2631 dnharst @ sandia.gov
Haseman, Greg M. 2631 gmhasem @ sandla.gov
Hauser, Gene C. 2664 gchause @ sandla.gov
Help Desk .2604 helpdesk .@[sandla.gov
Henry, Edward A. .... 2664 eahenry @ sandia.gov
Herman, Judd A. 2816 jaherma @ s.a.ndla.gov
Hoffa, Larry G 8441 .....Ighoffa @ ca.sandia.gov

Hole, Jim 2631 jhole @ sandla.gov
Holswade, Scott C. 2574 scholsw @ sandla.gov
Hooper, Paul 6611 prhoope @ sandla.gov
Imbert, Martin H. 2663 mhimber @ sandla.gov
Ippel, Jeff KCD jh!ppel .......@ d!amond.kcp.com
James, John B. 2574 jbjames @ sandla.gov

Jerome, Thisbe D. 2645 ....tdjerom @ _ov
Jones_ Carlton S. EG&G csjones @ catseye.imdi.sandla.gov
Kadlec, Emil R. 2663 erkadle @ sandia.gov
Kalb, jeffrey L. 2664 .....jlkalb @ sandla.gov
Kenney, John W. EG&G jwkenne @ catseye.imdi.sandla.gov
Kidner, Ronald E. 2664 rekidne @ sandla.gov
Kimball, Kenneth B. 263....1 kbkimba @ sandla.gov
Kirkland, John Q. 2665 jqkirkl @ sandla.gov
Landron, Clinton O. 2631 colandr @ sandla.gov
Larson, Patricla T 8453 tturner [@ prince.ran.sandla.gov
Lavelocl¢ Rick KCD rllave! ' @ jade.imdi.sandla.gov
Leland, Douglas K. 2574 dklelan @ sandla.gov

Page 2



SMTP.XLS

Leuenbeiger,WllllamR:_ 2645 .....wrleuen @ sandla.gov -
Levln,VictoriaA. . 6605 ..valevln @ sandia._gov

Like, David W. 2663 .. dwlike ...... @ .sandla.gov - ....
Longorla, .Robert J. 2611 rjlo_n__o @__sa___.n_dla.gov

,_. Lyons, Gregory R. 2571 grlyons.' @ .sandia.gov
MacGibbon, Richa.rd PI.I'.... .i... 2665 . rpmacgi @ sandla.gov
Mahoney, Jim KCD mahoney @ sneezy.kcp.com __
Markewlcz,. M!k_eJ 2571 mjmarke @ sandla.gov __
Markewicz, Mike J 2571 mjmarke @ sandta.go v ......

, Marks, David B. 2665 dbmarks @ sandla.gov .......

Martin, Samuel B. 2641 sbmarti @ sandla.gov .............
Martinez, Martha 5408 memartl @ sandla.gov ..........
MASTDesk 2571 mastdesk _@_sandia.gov .......
May, Hardson KCD hmay .........@ materlals.kcp..com
M.c.Neece, Robert W. EG&G _vmcnee @ catseYe.imdi.sandla.gov
Meacham, Jamle A 8454 jmeacharr @ prince.ran.sandia:gov..
Miller, Dennis K. 2604 dkmille @ sandla.gov......

Mittas, Anthony 2574 amittas @ sandia.gov, ....................

M0ntoya,.Anthony C. 2611 acmonto @ sandla.gov _
Montoya, Dominic A. 2611 damonto @ sandla.gov ......
.Morgan, Jeffrey.R. 2664 jrmorga @ sand la.goy _
Mowry, Dennis A. 2665 damowry @ sandla.go v
Mullendore, Ro.dney N. 2665 rnmulle @ sandia.gov
Muniz, Ruben B:. 2000 rbmuniz @ sandla.go v
Nel.!sen, Mike 7010 mkneils !@ sandla.g0 v ...........
Nelson, Larry E. 2631 . lenelso @ sandla.g0 v _
Neugebauer, GregL 2604 gln-euge @ sandia.gov ....
Nidever, Charles R. 2664 crnidev @ sandia.gov .......
Normann, Randy A. 2663 ranorma @ sandla.gov.......

...0'Donnell, Pat.r!cia J. EG&G pjodonn @ catseye.irndi.sandla.gov
Orona, Joe R. 2604 jrorona @ sandla.g0 v
Owens, Bob KCD rowens @ jade.imdi,sandla._v _
Parsons,Gwen KCD gparson @ jade.imdi.sandia._LOV
.J_artridge, MichaelE. 2665 mejoar!:._..r@ sandla.gov .....
Partridge, Robert A. 2604 .. rapartr @ sandla.gov .......
Paul, David E. 2571 depaul @ sandla.gov _
..perea, Thomas R. 2665 trpere a @ sandla.gov
..Perry,Joseph H. 2611 jhp..erry. @ sandla.gov ......
Pierce, Dave M. 2571 dmplerc @ sandia.gov
Pitschke, Michael R. 2571 mrpttsc @ sandla.gov .....

Powell, Bob KCD bjpowel @ jade.imdi.sandla.gov
Ra!,nes,LupeE. 6605 leraine @Isandia,gov.... I

Rakestraw,DavidU. PTC durakes @Igarnet.imdl.sandla.gov
Ramsey,JamesE. 2571 Jeramse @ sandla.gov
Randall, Gary T. 2645 gtranda @ sandla.gov ....
Reif, Lewis C. 2631 Icreif @ sandla.gov ....
Reilly, Jim KCD jmreill _ @ jade.imdi.sand.la.gov
Rey, Danny 2663 drey ..... @ sandla.gov
Rhodes, Peggy S. 2301 psrhode @ sandia.gov ......
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SMTP.XLo

R!eden, Robert F_ 2604 rfrlede ........@ .sandla.g0v
Roberts, Roger P 2571 rprober @ sandla.gov _ __
Rosario, Pat 2600 prosarl @ isandla.gov
Rosborough, John R. - 2571 !rrosbo @ san___dla__._.gov

Russell,Scott D.__ KCD u53643 @ taurus.kcp,com __, ._
.R.yerson,David E. 2664 deryers ....@ sandla.gov
Salazar, Vincent P. 2664 vpsalaz @ san dla.gov
saverino, Everett 2314 elsaver @ sandla.gov
Saxton, Harry 5400 hJsaxto ....@ .sandla.gov
Schaefer, Mike KCD rmschae @ jade.imdi.sandla.gov
Schroeder, Donald H. 2600 .....dhschro @ sandla.gov .....
Schulz, Kathleen M. 6605 kmschul @ sandla.gov
S!cking, Carl W. 2631 cwsicki.. @ sandla.gov
Silva, Steven A. 2611 sasllva. @ sandia.gov
Siska, Norbert F. 2574 nfsiska @ sandla.gov
Smiel, Adalbert J. 2571 ,ajsmlel @ sandia.gov
Smith, Patrick A. 2574 pasmith @ sandia.gov
_S_mith,Terry T. . 2483 ttsmith @ sandta.gov
Snell, James E. 2663 jesne! I @ sandla.gov
Stang, Paul D. 2665 pdstang @ .sandla.gov
Stegmaier, M!chaelR. 2611 mrstegm @ sandla.gov
S_tevenson,Martin.J. ....... 2574 mjsteve @ sand_a.gov
Stichman, John H. 2600 jh.stich @ sandla.gov
Stlefeld, Robyn .... 6611 restief @ sandla..gov
Stuckey, Rose KCD u52882 @ alpha.kcp.com
Taplin, Richard B. 2665 rbtapli @ sandia.gov .......
Terry, M. Dean 2665 mdterry @ sandia.gov
Thompson, Carmle- 2574 cthomps @ .sandla.gov
Thompson, Meredith A. 2571 mathomp @ sandla.gov
Tr__ujillo,David L._ 2664 dltruj! ' @ sandla.gov
Trujillo, Dianna J. 2611 & 26_ djtruji @ sandla.gov
iUrenda, Daniel N. 2663 dnurend @ sandla.gov
Urenda, Ruben S. 2643 rsurend @ sandla.gov
VanCleave, Bob KCD bavancl @ jade.imdi,sandla.go v
Vargo, Timothy D..... 2665 tdvargo @ sandla.gov
Vogel, Roger A. 2611 ravogel @ sandla.gov
Watkins, Randy D. 6611 rdwatki @ sandia.gov
Watkins, William A. 2663 wawatki @ sandla.gov
Weichman, L0uis S. 2574 Isweich . .@ .sandla.gov , _
Weinbrecht, Edward A. 6625 eaweinb @ sandla.gov
Weinlein, John H. 2574 jhweinl @ sandla.gov
iWickesberg, Bruce A 2571 bawicke @ sandla.gov
Wickesberg, Bruce A. 2571 bawicke @ sandla.gov

Wickstrom, Greg L. 2631 glwicks @ sandla.gov
Wilder, Jim A. ..... 2574 jawilde @ sandla.gov
'Williams, T.J. 2571 tjwilli @ sandla.gov
Wilson, M. Sheila _. 2301 mswi!..s.o @ sandla.gov -
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Mall to the Internet from cc:Mail

To send mail out to the internetthe followingchangeshaveto madeto the sendmail.cffile
locatedon the localdomain nameserver.

i,

1. The machinewhichwill forwardmail to the internetmustbe defined usingthe F macro.
2. The namesof the relay hostsmust bedefined usingthe R macro.J

These are the F macroand R macrosectionsof the sendmail.cffile for Jasper,the IMDI domain
name server.

#### F macroand class#####################################################
# F macro: Forwarderhostname.
# The F macromustcontainthe name of the forwarderhost.
# If no suchhostexiststhismacroshouldbe empty. If thishostis the
# forwarder,this macroshouldbedefined to containthishost'sname.
DF sass165.sandia.gov

# F class: Alternateforwarderhostnames.
# The F classshouldcontainall knownhostnamesforthe forwarderhost
# defined above. If the F macro is empty, the F classshouldbe emptyas
# well.
CF sass165.sandia.gov

# R macro: Relay hostname.
# This macrodefines the hostname(or an alias) usedby
# all hostswhichact as relaymachines. Relaymachines
# are "forwarders"to knowninternaldomainsand are themselves
# defined by the useof thisrelay hostnameas theirhostname
# or alias.
#
# This macro comespre-configuredas 'relay' whichis strongly
# suggested.
#
# This macro mustnotbe left blankalthoughit is notnecessary
# for any actual relay machinestobe configuredinthe
# network.
#
# Mail relay hostsimplementa sortof "poorman's=MX scheme.
# They may also be usefulas an emergency"back-up'to the use
# of MX records.
#DRllusrletclconfigmailget relayname
DRsass165.sandia.gov
CRsass165.sandia.gov
Dmimdi.sandia.gov



To receivemailinfromtheinternet,the localdomainnameservermustbeconfiguredwithMX
recordsfor eachSMTPgatewayonthenetwork.Thisisthe Iocalhost.revfilefromJasper,the
mainIMDIdomainnameserver.

;LOCALHOSTS. REV

@ IN SOA jasper, imdi. sandia, gov.

root. jasper.imdi.sandia.gov. ( t
i. 1 ; serial
3600 ; refresh 3 hours

300 ; Retry 1 hour
3600000 ; Expire i000 hours
14400 ) ; Minimum 24 hours

IN NS jasper, imdi. sandia, gov.

0 IN PTR loopback, jasper, imdi. sandia, gov.
1 IN PTR localhost.

jade. imdi. sandia.gov. IN A 134. 253.35. II
IN MX 10 jasper, imdi. sandia, gov.
IN MX 20 sandia, gov.i

IEIT Mail System
Sandla National Laboratodu

I--*"! i iIkmdls MslnIlandle
D_malnNemo8erver $MI"PNode

|....... _n_---- _ To theIn_lmlt

I -.,-w II ""*' I i _''" I I _''' i I "_ I ! "'_100:--400 oo:Mldl0X.400
|IC_..Md_el IOC:u-llPoeteenoel JCC:lkllPoetomoo I

JO_..Iht Poeto(l_o

To in

........ ........._ x.40o.o=

--I I'--II II II I[ IServer Gamey ooldeJlRouter Worldktf_ Wockteflon Rellxusing oo:MeH using MS Idell X.400Open Sorvor

i-" !X.400Mill I
oo:lhll



FILE MAPPING WITH CC:MAIL ON THE MACINTOSH

When receiving attached files (via cc:Mail) from a DOS-based machine on a MAC, the files cannot be
opened using the appropriate application unless a file mapping table has been created in cc:Mail on the

" MAC. The following is a step-by-step procedure to create this map:

a 1. Open cc:Mail
2. From the File pull-down menu, select Preferences...
3. From the bottom of the window select File mapping...

4. Create the following table inside the window that opens up (where Arepresents a blank space):

EXTENSION TYPE CREATOR
DOC WDBN MSWD
PPT SLD3 PPT3
XLS XLS ^ XCEL

MPP MPP ^ MSPJ

5. Then click on OK

6. Then click on OK again.

You have now told your MAC (for example) that whenever it receives a f'de attached to a cc:Mail message
with a f'de extension _ and you save that file onto your hard disk, etc. and you later wish to open that
file, that your MAC must use the Word application to open the file and that the file is not a Teachtext file,
but actually a Word document. The same holds true for PPT (PowerPoint) files, etc, etc.

The following is a list of what has just been entered into your file map with the corresponding

applications:
EXTENSION DOS MACHINE APPLICATION
DOC Word for Windows :
PPT PowerPoint
XLS Excel

MPP Project for Windows

If you discover any applications tat we have not listed for you that you need to add to your cc:Mail File

mapping table and you need the corresponding type and creator fields, call the IMDI hotline at 4-0753
and we will be glad to assist you.

Thank you,
the IMDI team



Enabling DOS Mouse in Windows

Jerry:
The following instructions are to be executed inside WindoWs to modify the autoexec.bat
file to enable you to use your mouse in DOS applications:

1. from Program Manager, select File
2. from this pull-down menu, select Run...
3. in the Command line: dialog box type sysedit and press enter
3a. Program Manager will open four files, of which the last will be autoexec.bat
4. move your mouse pointer to the beginning of the line that reads "set mouse=c:\ballpt"

and click with the left mouse button

5. as you type the following, the line will open up space for the text you are typing:
cAutilsksetkey /pm then press enter

6. now press the alt key, followed by the letter F, the letter X, and the letter Y, to save
your editing

These changes will not actually take place until you exit Windows and reboot the
computer. It should not be necessary to do this immediately. In fact, since you will be
making these changes from inside Windows and your mouse should be working, you can
wait until the next time you tum on the machine for these changes to take effect.

Should you find these instructions difficult to follow or encounter any problems, feel free
to contact me at (505) 844-2476 (at my desk) or you can leave me a message at the IMDI
hotline at (505) 844-0753.

Thanx!
/ Dennis K. Miller



PC Networking Checklist
1. Inspect office for wiring options

A. PBX
B. fiber
C. thinwire

- D. 10 Base T (from concentrator)

t 2. Inspect computer for hardware requirements
A. type of Ethemet card
B. type of cable required (see section 1. above)
C. necessity of special adaptor card to install Eet card

3. Survey customer to determine customer's communication needs
A. Standard
B. PENET
C. LIS
D. Internet
E. other

4. Install Ethernet card
A. Insert card

B. Configure card
C. Test card
D. Document hardware address

5. Copy network software to PC (use appropriate copying batch file)
A. NET.BAT

B. LO.BAT, LOGIN.EXE, LOGOUT.EXE, UNLDNET.BAT
C. LSL.COM
D. IPX.COM or IPXODLCOM

E. 3c507.COM (or other Ethernet card driver)
F. Lan Workplace (optional) (request IP address from network administrator)

1. Determine Router Address (134.253.35.254 for bldg. 807)
2. Subnet = 255.255.255.0

3. Domain=imdi.sandia.gov
4. Domain Name Server address=134.253.35.150

5. We don't use Bootp and we don't use SLIP.
G. NETX.EXE

H. Install Windows network drivers for Novell shell version 3.26 and above (run
Windows Setup)

6. Test network connection

A. Login as supervisor
B. Create customer's Novell account and cc:Mail account

C. Login using the customer's login name and password
D. Launch Windows and check for conflicts



7. Install cc:Mail
A. Install software

B. Move cc:Mail icon to appropriate group and change file properties
C. Copy icon to startup group and change file properties to start cc:Mail Notify
D. Start notify
E. Start mail

F. Set file options
G. Prepare and send a test message to user using cc:Mail name
H. Send internet mail from customer to customer using username@sandia.gov

8. Install OnTime (if appropriate)

9. Test!
A. Exit Windows

B. Logout
C. Reboot

D. Login under customer's name and password
E. Run Windows

F. Check for Notify
G. Run File Manager and look at network drives
H. Test other software for conflicts

10. Add all data to nodes list

11. Train customer

A. Login procedures
B. cc:Mail usage
C. Provide documentation for login, printing, cc:Mail



IMDI Restricted Access/ Silicon Connectivity

The IMDI and Silicon E-mail system are" configured to allow

communication between IMDI -Topaz & Silicon for the following

people:

IMDI - TOPAZ

H. J. Saxton J.E. Gronager

M. K. Bobbe s.G. Brantley

G. M. Ferguson J.B. Woodard
M. Martinez V.R. Clark

J. A. Nist

T. T. Schimke

Ora 2604 A.A. Stannish

R. Rieden K.L. Shanklin

J. Orona H.M. Witek

R. N. Harris P.A. Longmire
D. Miller A.C. Beradino

G. L. Record

IMDI to Silicon

If you are connected to IMDI-TOPAZ and wish to send e-mail to

someone on Silicon, you simply select their name from the

directory. For example John Gronager is entered into the

address directory as:

Gronager, John

Silicon to IMDI

If you are connected to Silicon and wish to send e-mail to

someone on IMDI-TOPAZ, you enter their SMTP address. For

example, to send e-mail to Gary Ferguson you would select his
Silicon address as shown below.

gmfergu@jade.imdi.sandia.gov

A complete list is shown below.

Name Silicon Directory Address

Harry Saxton hjsaxto@jade.imdi.sandia.gov

Kelly Bobbe mkbobbe@jade.imdi.sandia.gov

Gary Ferguson gmfergu@jade.imdi.sandia.gov

Martha Martinez mjmarti@jade.imdi.sandia.gov

Bob Rieden rfriede@jade.imdi.sandia.gov

Joe Orona jrorona@jade.imdi.sandia.gov

Rick Harris rnharri@jade.imdi.sandia.gov

Dennis Miller dkmille@jade.imdi.sandia.gov
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