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Integration of Computing for Engineering Needs using 
MS-DOS (or OS/2)based Local Area Network

Alberto Pace CERN PS/OP

Bridge File Server

File Server

File Server

Bridge



Agenda

• Analysis of Needs and answers in the DOS Environment

• Necessary Investments (H/W and S/W)

• System Management and Manpower Required

• The PS Network and an on-line demonstration



Requirements

• Homogeneous Interface

• Easy to use

• Good response time

• Integrated
- A Workstation should be an access point to a set of tools 
(applications) which allow to accomplish at least 95% of the 
common tasks. The information must be accessible, 
uniformly represented and structured.



Needs Analysis

• Word Processing (WP) and Desk Top Publishing (DTP)

• Drawing and Drafting for DTP

• Spreadsheet, Management and Presentation Graphics

• Computer Aided Design (CAD) and Computer Aided 
Manufacturing (CAM)

• Computed Aided Engineering (CAE) and Finite Element 

Method Analysis (FEM)

• Databases

• Programming

• Communications



Answers (MS-DOS Area)

• Word Processing and Desk Top Publishing
- IBM SGML or Microsoft Word or Microsoft Write

- Aldus PageMaker or Samna Ami Professional

• Drawing and Drafting for DTP
- Microsoft Paint or ZSoft PC Paintbrush (Bitmapped) 

-  Micrografix Designer or Micrografix Draw (Vectorized) 

- CPI Image-In for scanning images

• Spreadsheet and Management
- Microsoft Excel

- Microsoft Project or SuperProject Expert

• Computer Aided Design (CAD) and Manufacturing (CAM)
- Autodesk Autocad

- PCad

- (CadKey)

• Computed Aided Engineering (CAE) and Finite Element
Method Analysis (FEM)

- MathCad

- Mathematica for Symbolic Computations

- Ansys PC/Linear WITH a graphic terminal emulation to 
connect to hosts with Ansys Full.



Answers (continued...)

• Databases

- SQL-Graph and SQL-Net to access any Oracle Databases

• Programming

- Microsoft programming Family (Basic, C, Pascal, Fortran, 
Assembler)

- Borland Programming Family (Basic, C, Pascal)

- Microsoft Windows Development Kit

• Communications (using TCP/IP)
- Terminal Emulations Programs for DEC VT-220 and IBM 
3270 Terminals

- Color Graphic Terminal Emulation Programs for Tektronix
4105 Terminals (indispensable for FEM calculations)

- File Transfer

- Remote Shells

- (Mail)

User Interface

• Microsoft Windows is recommended.



Investments

• Cost per Workstation: 12-15 KSF

• Cost per Server (with full set of printers): 30 - 35 KSF

Example

• Cost of a Network with 2 Servers and 50 Workstations
built from Scratch: 670 KSF



Workstation Hardware

• Recommended Workstation: Olivetti M 380/C, M380/XP1
- Intel 80386,16 or 20 MHh, 32 bit bus Microprocessor 

- Intel 80387 Mathematical Co-Processor (optional) 

- Hard Disk 62 MBytes

- 4 Mbytes of RAM Memory 

- Color Monitor with VGA compatible Graphic Adapter 

- US or SF Keyboard

- Ethernet Communication Board

- Mouse

• Workstation Price (October 1989): 8663 CHF



Workstation Software

• DOS Operating System and Microsoft Windows Interface:
- Included in the Workstation Price

• Software Application:
- Prices vary from 100 to 1000 CHF per license.

• Examples
- Write, Paint: Free

- C, Basic, Pascal 150 CHF

- Terminal Emulation Free

- Graphic Terminal Emulation 1000 CHF or Network Lie.

- Excel 700 CHF

- Word 700 CHF

- Autocad 1000 CHF

- Ami 160 CHF



Server H/W and S/W

• Hardware: Olivetti M380/XP5, Price 14000 CHF
- Intel 80386, 32 Bit, 20 MHz Microprocessor

- 4 Mb RAM Memory

- 300 or 600 MBytes Hard Disk 

- Monocrome Monitor

- Etherlink Adapter

• Software: Novell Netware SFT, Price 6000 CHF

Network Printers

• PCL/Laserjet Emulation
- Olivetti PG 208 M with 2.5 MBytes of Memory: 4500 CHF

• PostScript
- QMS-PS 810 from Norsk Data: 8000 CHF 

- Apple LaserWriter Π/ΝΤΧ: 6000 CHF

• Color Outputs and Plotters
- HP7550 Automatic A3/A4 Plotters: 5500 CHF

- HP Paintjet Color Printer: 1500 CHF

- Larger Format Plotter with Pen or Electrostatic can be added



Management & Manpower

• General Recommendations
- Cfr. the Green Book Computing at CERN in the 1990s.

- Cfr. the MIS Reference Book.

- However, among all the possibilities listed as guidelines, a 
subset must be chosen to allow uniformization and 
integration between different applications.

• A Workstation in Everyone's Desk
- Make a plan of investments to reach this goal within two or 
three years.

- Everyone means Staff of categories 1, 2, 5 and 6. Members 
of category 3 must also have access to the system.

• Centralized Purchase
- Purchases must be approved by the Project Leader before 
being sent to the Management Information System Section 
(MIS). This will allow the Project Leader to have an uniform 
Network. Allowed Hardware must be a subset of what MIS 
offers.

• No Software in the local Disks
- Reduce the user support to the Official recommended 
Network software. Users will soon realize that it is 
counterproductive to use local programs.



• Training and User Support policy

- Organize in-house courses for beginners.

- Organize courses on the Officially recommended 
Applications

- User Support on the particular application should come from 
the Management Information System Section (MIS 
Technical Training).

• Receive Guidelines for the future from MIS
- Software inquiries, Upgrades, Offers, Tenders and system 
support should come from MIS.

• Heterogeneous versus Homogeneous Network

- Keep to the minimum the mixture of different kind of 
hardware. Management problems already arise when using 
different types of compatible accessories (Monochrome, 
CGA, EGA, VGA graphic adapter boards, SF or US 
Keyboard, Amount of available memory, etc).

- Avoid totally mixing differents operating system as long as 
this is possible (MS-DOS with Macintosh or with UNIX or 
with VAX/VMS). If this is not possible, the system 
management staff has at least to be tripled.

• No in-house developments ! ! ! !
- The software development is no longer an easy job. The 
management staff should not develop any application. Only 
software to overcome structural and necessary 
incompatibilities has to be written.

- Leave the users write their own applications if they need 
them. Try to uniform the language used (C) to provide them 
to build and share libraries.

• Include the Staff Cost in the Project Cost



• Staff hierarchy and personal responsabilities must be clear

• Super-Specialists with large views are necessary.

• Project Leader
- Purchasing

- High Level System Management 

- Advices Users on system configurations

- Users Support (Which Application Should I Use ?)

• Two Engineers

- Users Support
(How can I use this Application ? How can I print ?)

- Organize Users Training 

- Organize Users Group Meeting 

- Documentation

• One Technician
- Installation

- Repair



Future

• 80486 Based Workstation

• Operating System/2 (OS/2)
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The PS Network

• Staff: G. Shering (Project Leader), A. Pace, C. Dehavay.

• 4 Servers. 1.2 GigaBytes of Disks.

• 4 Network PCL Laser Printers distributed geographically.

• 4 Network PostScript Printers distributed geographically.

• 6 Network Plotters distributed geographically, one of them 

is an Al Electrostatic completely automatic. Only 1 of the 
6 is a manual plotter.

• More than 120 Workstations.

• More than 160 Registered Users, 50 - 60 simultaneously 

connected.

• Total Investments in two years: about 1 MSF.



ANNEXE 1

Computing for Engineerings 
at CERN in the 1990s

9th December 1988
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 
ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

PS/ML/Note 88-14 
Geneva, May 16th, 1988

Report of the Committee for Administrative 
Computing Support in Engineering

(Comité pour l'Aide Informatique Administrative à l'Ingénierie, CAI Al)

R. Henni /ST, M. Moller/SPS, Μ. Mottier/LEP, A. Pace/PS (editor and chairman)

0. Introduction

The Committee for Administrative Computing Support in Engineering 
(CAIAl) was created on the 11th of February 1988 by the COMIMECA with 

an original mandate to establish an inventory of the different needs and 
coordinate the efforts between the different divisional groups 
responsible for mechanical engineering studies.

Since that date, a detailed mandate was elaborated, and four different 
areas have been examined. In those, the task has been:

- Study and appraisal of the different existing methods
- Proposal of a uniform methodology, when possible
- Otherwise, specify a system which would introduce this 

uniformity

The topics that have been investigated are: Design Offices and Workshops 
Management, Numerical Control Applications, Bureautique, and the Euclid 
Oracle Interface, that are all non CAD activities.

1. Design Offices and Workshops Management

The existing methods used for design offices and workshops management 
are very different and they accomplish different tasks. There are 
systems which run on mainframes and others which run on PCs. Some 
systems are used to create a database of the different activities and 
other systems are used to ensure efficient planning and work loading. 
This is why a proposal for achieving uniformity cannot be implemented 
immediately.
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However in this particular field much hardware (such as old PCs and 
index lines) is under-dimensioned and will be replaced soon. This could 
be a good occasion for a complete specification which would accomplish 
all requirements. Should this recommendation be accepted CERN-wide, a 
successive harmonization of the different management procedures would 
be greatly facilitated. A proposed specification follows.

Hardware

The hardware proposed to accomplish this task is a Personal Computers’ 
network. This is in agreement with the tendency given by the Management 
Information System unit (MIS) recently created at CERN.

The machines suggested for these applications are the 60386 
microprocessor based personal computers. An example could be the 
Olivetti M380 with a local hard disk of at least 40 Mbytes and a colour 
graphic monitor. Those machines are in agreement with the PC contract 
awarded last February and may be purchased at the CERN PC Shop (513/R- 
048).

The suggested network medium is Ethernet, which is the CERN 
Communication Board’s recommended standard.

For each group, there should be a disk server machine where local 
databases can be stored. Then, one site-wide disk server for general 
databases and for the software package to interface the database is 
needed. The local group server could also be one of the M380s with 
sufficient disk space running "Novell” or "PC Lan". Note that at present 
there is no recommendation for disk servers. It is being established by 
the DD/CS group.

An example of this hardware architecture is shown in the diagram for the 
PS/ML group. All the envisaged hardware does not need to be purchased 
because it exists already except the 386s (a general PCs category, which 
includes the Olivetti M380s).
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Site-wide Server 
Magasin Database 
Jobs Database 
Oracle

Existing PE28 (PDT27) 
30 Mb HD for paging 
and local data

Existing PE28 (PDT27) 
30 Mb HD for paging 
and local data

Existing M28
20 Mb HD for paging and local data

local printer

Bridge PS ethernet

Divisional resources

Disks for applications 
Disks for databases 
Laser Printers

PS/ML disks server 
(it could be a 386)

Existing M28 
20 Mb HD for paging 
and local data

local printer
Any 386 we wish 

to add

Local disk 30-40 Mb 
suggested but not 
indispensable.

Shared disk for PS/ML applications : 
DOS, kermit, PDT27 emulator (Euclid) 
Autocad, MS Windows, Excel. 40 Mbytes min

Shared disk for PS/ML databases :
Firms database (Excel), drawing database (Autocad).
80 Mbytes min. 140 Mbytes suggested (Backup ?).

The site-wide server should be one of the services supported by the DD 
Division If it is not the case, each group would provide their own 
databases server for use by the other groups. For example, the access to 
the stores database, could be provided by ST division.

Software

Two kind of software packages are necessary The first should be a 
database management system and the second should be used for job 
planning and progress.

For the database management the choice is between Microsoft Excel and 
Oracle.

Excel is suggested for its very powerful, easy to learn, user friendly, 
graphic interface integrated in Microsoft Windows (the interface is 
similar to Macintosh). Excel* s databases are Macintosh compatible.

Oracle is suggested for the existing applications that are already using 
it. The ST workshop is now using VM/CMS Oracle, and the LEP/IM Design 
office is developing a system which will integrate VAX/VMS Oracle 
together with Euclid (See the last chapter). Of course Oracle will not be 
less powerful, but the actual version 4 suffers from the lack of a graphic 
user interface. It would therefore be of considerable interest to exploit
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these programmes under Oracle version 5.1 in order to edit graphs with 
SOL GRAPH. With SQL NET it 1s possible to Interrogate a mainframe 
computer from a PC.

On PCs, the Oracle version 5.1 does not allow the use of SQL GRAPH, but 
it is possible to gain access to LOTUS 1-2-3 using ADD-IN.

The software for jobs planning could be - for example - Microsoft 
Project. Experience has usually shown that the software packages which 
accomplish that task are more complicated than the objective needs. 
That is also why a simple program developed at CERN, which retrieves 
Information from the databases and produces the planning (and a graphic 
representation I) can be envisaged.

Use of the management system

In any choice made in the future, the three following points seem to be 
crucial.

The software must be compatible with the existing databases
The software and the hardware must have a graphic user 
interface.
The software and the hardware must be easy to use and little 
training should be necessary to use it (this is not an easy task).

In any case it is indispensable that the database may be consulted by 
anybody interested and that the consultation does not require a dedicated 
operator between who is consulting and the machine (as happens now 
with Oracle and Euclid databases).

Open problems

(In increasing order of importance)

- AU the local group databases will require a certain maintenance 
(tape backup every week, for example). Who is going to do this work? 
(proposed answer: The person(s) who modifies the database or DD if 
it is a site-wide database 1n a server managed by DD)

- The problem of the Macintoshes is still unsolved. What to do with 
the existing machines and for the next coming ones (LEP division) ?

- When will the Ethernet network be site-wide available ?
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