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Introduction

What this paper talks about

The aim of this paper is to look at the communication facilities
of New Wave - in particular New Wave Mail. By way of
introduction, the paper examines how business communications and
business systems integration have developed into New Wave. The
rest of the paper then focuses on New Wave Mail.
Contents

1. Development of Business Communications

2. Development of the New Wave environment

3. New Wave Mail

4. New and Current Wave - working together.
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1. Development of Business Communications

Computers have 1long been recognized as an important business
communication medium. The need for information distribution and
messaging systems has grown as users gained access to firstly to
terminals 1linked to host computers and more recently to PCs.
Whereas previously memos, documents and reports were distributed
in paper form around an organization, now the computer can take
over the production and distribution of that information.

Hewlett Packard has been working in this area for a number of
years and has produced a series of products aimed at satisfying
customers' requirements for information distribution and messaging
facilities.

HP DeskManager

HP DeskManager is a well-established information distribution and
messaging system for the HP 3000. It has been substantially
developed since its introduction in 1981 and now provides a
comprehensive range of facilities. Documents, memos, graphics and
spreadsheets can be sent across a network. Users can send, reply
to, read, print and file their messages. HP DeskManager also gives
them access to bolt on products such as HP Schedule for resource
scheduling and HP File/Library for community filing. HP
DeskManager provides all these facilities on an HP 3000 and is a
terminal-based solution.

AdvanceMail

As PCs have become more prevalent, users have moved towards using
PC-based applications for creating word processing documents,
graphics and spreadsheets. What has not changed is their need to
distribute that information within their workgroups and across the
company .

To give PC users the same information distribution and messaging
facilities as the HP 3000 users, Hewlett-Packard introduced
AdvanceMail. AdvanceMail allows PC users to send documents,
spreadsheets, memos and graphics across the HP DeskManager network
without leaving the PC environment. They also have access to
personal filing, printing and automatic conversions. AdvanceMail
is a major element in an integrated PC solution to users®
information distribution and messaging needs.

New Wave Mail

As the move towards PCs continues, so the need for a even more
integrated solution has become apparent. This has now come in the
form of New Wave and with it New Wave Mail which provides the
capabilities of HP DeskManager and AdvanceMail but in a New Wave
environment. Before looking in detail at New Wave Mail, let's
examine how the New Wave environment developed.
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2. Development of the New Wave Environment

New Wave is the culmination of a 1long process of computer
integration. The concept of integrating systems has been around
since minicomputers were introduced. At that time the focus was on
integrating the minicomputer with the mainframe. The end user was
isolated from computing resources. When PCs were introduced in the
early eighties, minicomputers were by that time well integrated
and PCs were an island without any form of connectivity. Vendors
like Hewlett-Packard recognized the value of PC integration and
worked to provide for the needs of the PC user. In the case of
Hewlett-Packard this has resulted in our being rated #1 in PC
integration by all the leading consultants.

Not content with that, Hewlett-Packard have been investigating how
to break down the final barriers between user and computer. It is
the aim of the New Wave environment to break down those barriers.

Focus on Tasks not Tools

In investigating what constituted the barrier and how to break it
down, one of the facts revealed was that using computers to
complete tasks often means focusing more on the tools to do the
task rather than the task itself. This means that users
productivity is not as high as it could be. To make users more
productive they need a computer solution which focuses, as they
would do, on the tasks not the tools.

The idea behind New Wave is that users should no longer have to
think in terms of electronic mail, graphics, spreadsheets, word
processing but rather be free to concentrate on their key tasks -
information management, analysis and communication. In the rest
of this paper, the emphasis will be on the third task -
communication.

In order to make the task-orientated environment a reality, some
key elements need to be included. These are:

Improved integration between applications

This integration should be:

Seamless - when producing documents which have elements of text,
analysis and graphics, the system should allow users to switch
back and forth across a number of applications without complicated
commands.

Transparent - Data should only have to be entered once but be
presented in a number of different ways without rekeying.
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Hot Connects - Different views of the same data should be linked.
So when one version of the data changes, so other linked versions
changed automatically.

Interrupt-driven - Most people are usually trying to get several
tasks done at once. They should be able to move quickly from one
task to another without complex commands.

Consistent, predictable user interface - Users should have a
single interface which means they only have to learn one set of
commands which will apply across all the applications they use in
that environment.

Transparent access to network resources - Access to the network
should be transparent. The workgroup needs to be connected to the
rest of the organization with a minimum of technical knowledge on
their part.

New Wave Mail

New Wave Mail is the internal name for the communications
component of New Wave. It allows users in the New Wave
environment to communicate with other New Wave users as well as
with HP DeskManager and AdvanceMail users without leaving the New
Wave environment. In addition it gives New Wave users the
capability of communicating with external systems such as Telex,
IBM's PROFS and DISOSS and other public and private mail systems
via the X.400 standard.

In designing for the New Wave environment as discussed earlier,
the emphasis is no longer on the tools but the tasks. In the case
of New Wave Mail the task to be accomplished is communication. The
concepts of New Wave Mail therefore are to enable the user to
carry out that task in the most natural and familiar way
possible.

The New Wave desktop provides the framework for every task. New
Wave mail exists within that framework as the mechanism for
carrying out the task of communication. The user is no longer
constrained by the idea of different applications for different
tasks. Nor are they restricted by the feature set offered by that
application. Everything needed +to accomplish a task is
immediately accessible from the Desktop.

In the instance of New Wave Mail, users wanting to send an object
or series of objects can simply pick up the icon representing the
object and drop it onto the Mailroom icon, they can then transfer
the messages whenever they choose. In this way, the user is no
longer obliged to learn a different set of instructions for each
application but has an consistent, easy to learn, easy to use
environment where he/she can be productive from the outset.
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New Wave Mail Components

New Wave Mail is represented on the Desktop by a series of icons
which the user can use when they need to communicate. The two
primary icons are the Mailroom and the Intray.

Mailroom

The Mailroom icon is for communication from New Wave to other
users on the network. It provides the capability to send any item
or group of items from the Desktop out through HP DeskManager to
either other New Wave users, HP DeskManager users, AdvanceMail
users or even external systems through HP DeskManager's foreign
service gateway mechanism.

The Mailroom uses the addressing system familiar to all users of
HP DeskManager and AdvanceMail - the user's full name plus a
location and sublocation combination. As with HP DeskManager and
AdvanceMail, New Wave Mail allows users to send a distribution
list of up to 200 users. It also gives the capability to use
foreign addressing for delivery beyond the HP DeskManager
gateway. i

Intray

The Intray icon represents the area to which messages are
delivered. The New Wave user receives messages via HP DeskManager
and can store them anywhere on the Desktop. Items received are
represented as addressed envelopes on the Desktop.

Other Icons

New Wave Mail uses an envelope icon to represent items which are
sent and received by the New Wave user.

Outgoing Envelope - The user can group items in an envelope before
mailing them. This includes a distribution list and up to 200
items.

Incoming Envelope - Items received in the In Tray are displayed as
envelopes when moved to the Desktop.

Returned Envelope - If a message could not be sent for whatever
reason it is displayed as an envelope with a cross through it.

Other features

Business communications have tried up to now to provide all the
facilities a user might need within the package itself, so that
the package becomes the user's working environment. This is an
important stage in the development of the integrated environment.
The idea of having all applications under one "umbrella".
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New Wave replacing that concept and it becomes the working
environment. Communications now fit into that environment rather
being the environment. New Wave gives access to features such as
word processing and filing via the Desktop where they are shared
by all New Wave applications.

The features that New Wave Mail provides are therefore those which
are directly related to communications needs. These include

Distribution List processing
Since New Wave Mail uses HP DeskManager's transport mechanism, it
ensures that distribution lists are correct.

It pfovides different categories of sender - TO: CC: BCC: and
FROM: .

Distribution lists can be prepared and stored in the file drawer
and then added to messages as required.

Filters

When users receive large numbers of messages, filters become an
invaluable way of saving time by allowing the user to do some of
the processing automatically. Users can specify which messages
they want to receive and where they want them to be put according
to the sender and subject. This means they don't have to deal with
"junk" mail and can receive important messages more quickly.

Conversions

When communicating around a large network, it is inevitable that
different users will be using different applications, particularly
if they are non-New Wave host-based users. The converters reside
on the HP 3000 and enable the New Wave user to set up in what
format he/she will receive items. HP Draw can automatically be
transferred to Drawing Gallery for example. For more details of
how new and current wave applications interact see "New Wave and
Current Wave - working together".

Message Transfer

Message transfer can take place in both directions - sending and
receiving. The transfers can be set for a particular time and
sending and receiving can be done at the same or separate times.

Messages are routed around the network through HP DeskManager. In
order to take advantage of this facility, the New Wave Workstation
has to be connected to an HP 3000 either as part of an
Oofficeshare network using ThinlLAN, StarLAN or StarLAN 10 or by
means of an HP Serial connection.
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Connections can also be made over X.25, modem, HP 2334
multiplexor. Other connections can be established using
AdvanceLink.

New Wave and Current Wave - Working together

Hewlett Packard hag a commitment to the future and New Wave is
the way that we see it developing. However, we are also committed
our customers and we understand their need to protect their
investment in current solutions.

With these concerns in mind, we have worked to ensure that the
current and the new wave can coexist and are by no means mutually
exclusive.

Working together - how it's done

Many existing customers will have both HP DeskManager and
AdvanceMail users on their systems. Some may be using terminals,
others less powerful PCs. They also want to allow some users to
move to using New Wave. All the users will have the same need to
communicate as they did before New Wave and many of them will be
using current wave tools to do so.

To ensure that the needs of all users are served by the new and
current wave applications, the current wave applications have been
modified to recognize New Wave objects and treat them accordingly
and New Wave was designed to accept the current wave objects from
the outset.

This has been achieved by developing a series of browsers which
enable the conversion of New Wave objects into current wave
objects as they are transported around the network. HP DeskManager
will contain a Serialized Object Format browser and this will also
be utilized by AdvanceMail.

Thus the new and the current can coexist and users of different
types can communicate with the minimum disturbance of their
established methods.

Conclusion - We've come a long way

The development of New Wave is a major breakthrough in efforts to
increase user's productivity. Finally they can concentrate on the
job in hand and not be concerned with the task of learning
numerous different software packages and applications. It's a long
way from where we started and the development doesn't stop here.
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In the coming year, more the communications horizon will expand
even further. Areas under investigation right now include
connections to facsimile, the u- of Voice messaging, Unix mail,
and EDI Value-added networks. Tl.ese areas are still being
investigated and some not come to fruition, however whichever
direction we take, New Wave is our platform for the future
development of communications. The world will be at the fingertips
of the New Wave user.
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ABSTRACT

HP File/Library is HP’s first community filing product and is currently available as a "bolt-on"
product to HP DeskManager. Since its introduction in 1986, the need to extend the service to
PC users has become increasingly important. In addition, customers without HP DeskManager
have also expressed an interest in allowing PC users to share information effectively.

The integration of PC’s in a community filing environment presents a number of new and chal-
lenging problems, these include allowing both terminal and PC users to share a single commu-
nity file store, integration with PC applications, coping with limitations set by the MS-DOS file
store and finding a suitable transport architecture which offers a satisfactory level of
performance.

This paper presents solutions we are devising to offer community filing services for PC users.
It includes an overview of the product’s architecture and a technical discussion of the main de-

sign areas including the PC component, the transport mechanism and the interface to File/
Library.
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Chapter 1 . Introduction

In this paper I propose to examine how the PC fits into the world of community filing. It is
based on my own experiences from working in this area. For those new to community filing I
will present a short summary explaining what it is and highlight the main benefits to end users.
Following that I will concentrate specifically on the integration of PC’s into such an environ-
ment, I will discuss the problems found during design and present solutions we are currently
devising.

1.1 Community Filing

Community Filing is quite simple the "Sharing of large amounts of unstructured information
amongst a group of office users".

What are the commonest types of information that users want to share ? There are three main
categories: textual information (the most dominant), spreadsheets and graphics. Note we are not
infringing into the world of databases, the information we are storing is unstructured consisting
of many items of varying size and format (typically these will be files created by applications).

What operations will users want to perform on this shared information ? Certainly they would
want to be able to read it (or browse), they may want to use an application to edit an item or
simply extract selected parts using cut and paste facilities. They will want to ensure that their
information is secure, i.e. they will want to specify who can read or change their items. Users
may not require all items to be on-line at the same time, this gives the system the opportunity
to archive items onto an offline medium such as magnetic tape to save disk space. These ar-
chived items could of course be retrieved when needed at a later date. References to non-
electronic items such as books or manuals are also becoming increasingly more important. We
refer to these as offline items. The information shared amongst the group now becomes an in-

dex entry which will probably contain a reference to the physical location of the offline item
itself.

The scope of the community sharing the information could be any group of people you wish to
name. Here are a few examples: A small group of colleagues, typically in the same department
possibly located within close proximity of each other. A product team could form a group con-
sisting of a member from each department of a company. Inter-office groups might consist of
people within the same company but who are resident in different offices, maybe a group of
managers who communicate regularly with each other. A standards committee might have rep-
resentatives from a number of different companies, the members of this group could potentially
be spread world-wide. Remember also that any user may be a member of more than one group.
It is common these days to hear these groups being referred to as Work Groups.

Introduction Interex 88
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Before we look at the requirements for a community filing product we need to clarify the basic

hardware architecture for the type of system we are discussing.

Central Disk

Store
‘Wor kstation ‘Workstation
Wt w2

Fig-1.1: Elementary architecture

HOST

Fling Services

All the information for a work group is centralized on a host machine, every member of the
group needs to be able to connect to this host. The filing services that manipulate this informa-
tion can support many different groups on the same machine, note that all items belonging to a
group are held on this one machine. The workstation could either be a terminal or PC, we will
discuss the actual choice of host in chapter 3.

Introduction
Page-2
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Chapter 2 General Requirements

Having looked briefly at what community filing is let us look further at the requirements for a
community filing product. To help us I have written three scenarios where community filing
could be used. '

2.1 User Scenarios

A team of six technical writers are preparing a manual for a new product, they are using a
popular PC word processor to create it. Each writer has been assigned a certain area to concen-
trate on. The manual consists of a number of chapters, they decide that each of these will be
held in a separate file. There are many chapters where each writer will want to make a contri-
bution, therefore control is needed over the editing of files to prevent two or more of them at-
tempting to update a chapter at the same time.

A team of lawyers are preparing the defence for a complex law case, they need to perform ex-
tensive research on similar cases from the past. Their firm holds electronic copies of transcripts
from all the cases that they handle. They wish to perform generic searches on the transcripts to
retrieve any information that might be useful. The store of information holding the transcripts
is constantly being added to and is rapidly increasing in size.

The personnel department for a large company are in charge of administering employee evalu-
ations which every employee has annually to discuss his/her progress over the year. Each
evaluation is held electronically and stored for future reference. Security is of great impor-
tance, the company has a hierachical structure to its organization, the personnel department dic-
tates that an individual may only read the evaluations of people working directly under him.
He/she may not read the evaluations of colleagues who are at the same level in the organization
or the evaluations of people working for them. One final security requirement is that the only
people to have edit access to an employees evaluation are his/her manager and the head of the
Personnel department.

General Requirements Interex 88
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2.2 Host Filing Services

Fast retrieval information from a community file store is the key to success. Todays modern
searching techniques are based around the concept of full-text-searching, that is the ability to
specify a search with respect to the actual content of the information. For example I might
specify a search to retrieve all items in the file stoye that contain in them the words "Hewlett
Packard". The specification of searches can be made quite complex by introducing logical op-
erators and other notations. For example I could ask to search for all the items containing either
the word "Hewlett" or the word "Packard" or both. A full-text-search mechanism works by cre-
ating sophisticated indexes that are built as items are added to the store. All the scenarios in
2.1 would need a good searching mechanism particularly the team of lawyers.

Full-text-searching really only makes sense for items containing text, which is probably the
majority of information filed. However what mechanism do we use for retrieving non-textual
items? One way is to use fixed-attributes, these are assigned to every item that is filed into the
community store. Typical types of attribute may include Author, Subject, Comments and the
most powerful attribute User-defined Keywords. Your searching mechanism now searches on
the values of these attributes, for example you could retrieve all items whose author is "Jon
Baker". You will of course want to be able to specify searches in terms of both the content of
items and the values of attributes combined, for example retrieve all the items with "Hewlett
Packard” in the content that were authored by "Jon Baker". Fixed-attributes are the way in
which you can implement the indexes to the offline items mentioned earlier. Remember that
offline items are simply a reference to a physical item, there is no associated electronic item
just an entry with attributes ...

Once you have a retrieval mechanism your next requirement is to be able to describe exactly
whom you wish to allow access to your information. This introduces the topic of Security. If
we define an item as the unit of information within your file store (this would probably be a
document, spreadsheet, chart etc.) a comprehensive security system should allow you to config-
ure security at this level. How is security specified ? There are basically two parameters firstly
the security attributes for an item i.e. Read/Write/Delete and secondly the scope of the attribute
which is specified in terms of a pre-defined group, this group would be configured elsewhere
and allocated a name for referencing. The per 1 department in the third scenario placed
great importance on security with a very complex structure

Editing items was an operation we identified in chapter 1, but how would this work? The ac-
tual editing itself is done by the application that originally created the item. The community
filing product has to provide a mechanism which allows the application to be invoked and sec-
ondly lock the item so that it cannot be accessed by anyone else while changes are being made.
It would also be useful if other users could see who was editing a particular item. The technical
writers in the first scenario need a good editing mechanism to prevent loss of data through si-
multaneous updates of the same chapter.

Archiving is an essential feature of any community filing mechanism. With the amount of in-
formation that could be filed being virtually unlimited, it is

General Requirements Interex 88
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necessary to periodically archive off onto a secondary media (such as magnetic tape) items that
are infrequently accessed. But note one important feature, the indexes created for the item
(that are used for searching) remain intact, this means that archived items can still be refer-
enced with searches. The user will also need to be able to issue a command to retrieve an item
from its archived media back into the store if the item needs to be read or changed. Again all
the scenarios could use archiving but the team of lawyers are the best example. They would
probably have a very rapid growth in the amount of information being filed into their store.

General Requirements Interex 88
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Chapter 3 The PC World

Terminal users directly access the filing services that are running on the host, they use host
based applications to create items. PC’s distribute applications onto local machines. This chap-
ter discusses the extra requirements that this places on our community filing product. Firstly let
us refine further the type of hardware we intend to use.

3.1 Architecture

From previous experience in building terminal-based filing products we have learnt that 3000
hosts are well suited for locating the core filing services (i.e. storage of the information, search-
ing mechanism, security, archiving, administration and maintenance). This is because of the
amount of CPU resource necessary to support community filing together with the ability to
connect large amounts of storage. The host itself maybe used for other activities such as mail-
ing, databases etc.

The PC workstations will typically be XT, AT or PS/2 compatibles running MS-DOS or 0S/2.
They could be linked to the host computer with either an Asynchronus or LAN connection.

MPE-V / XL
HOST
Sorles XXX
€6 __
B0
960
Am 7
BMXT compatble
MS-DOS 3X
c\uarVonNnterex\fig2.gal a

Fig-3.1: Hardware configuration
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3.2 Specific PC Needs

PCs off-load host resource onto individual machines which are better suited to dealing with the
intensive screen I/O demands of word processors, spread sheets and graphics packages. But
they do introduce a number of new problems:

¢ Applications are now resident on a users local PC rather than being
centralized on a host.

* Users now have their own local disk storage to hold files. These cannot
easily accessed by other people (unless you use a LAN).

* With all the PC software available there are now many more file formats

to deal with.
What additional features do we need to integrate PC users with our host based community filing
services?
Interface

We will need an interface on the PC to the host based filing services. This will allow users
to access the features we have mentioned already (searching, archiving, security etc.) as
well as the item transfer mechanism identified above.

Item Transfer
PC users create items that are held in local storage (i.e. DOS files on floppy/hard disc).
With the requirement that the filing services are resident on a host machine we need a
transfer mechanism to move items between this and a users PC. This process is likely to
be time consuming and should therefore be minimized.

Integration

To work effectively we need a good level of integration between the community filing
product and the users PC applications, users maybe retrieving information from the com-
munity store to change an item or use parts of it in creating another. This integration
typically means using MS-DOS and its file store (most PC applications are invoked from
DOS and themselves use DOS files as their unit of store). The integration problem is easier
to solve for terminal users since their applications and the filing services can be located on
the same machine.

A further requirement is the ability to support mixed environments of terminal and PC users.
Many companies are in the process of moving terminal users to PC’s and therefore may have
work groups consisting of both. Conversion facilities will be needed for Terminal and PC users
to be able to edit each others items.

The PC World Interex 88
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33 DOS Environment -

MS-DOS is the operating system installed on the majority of PC’s. Unfortunately it is not well
suited to integrating with host based filing services. Firstly there is limited control over DOS
files, users can copy them, move them, delete them, or rename them as they wish. There are no
unique references to keep track of a file throughout its life (DOS handles are not good enough).
To support the checkout mechanism that we described in 2.1 we will need to create a link be-
tween the PC and the community file store on the host. When we have no way of tracking a
DOS file during its life the link becomes difficult to maintain.

MS-DOS has no support for the coding of files to distinguish their type e.g. Lotus, Ad-
vanceWrite, HP Word/PC etc. MPE for example supports file codes which can be allocated to
represent different types of files. Often with DOS the only way to identify a files type is by
examining the extension in the file name.

Another feature that would be useful for integrating community filing would be the ability to
store some special user defined information in a file somewhere without disturbing its actual
content. They could be areas of a file which you can allocate and use as you wish which are
ignored by applications when they use the file. ‘This feature would be useful for holding the
link information described above.

Many users find difficulties in using MS-DOS, they find some commands difficult to under-
stand and remember (especially from the DOS prompt). Although we are not trying to offer a
new shell for PC users we must be careful in the way in which we use MS-DOS in our
integration.

The PC World Interex 88
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Chapter 4 Solutions

In 1986 we released a terminal-based community filing product called HP File/Library. HP
File/Library runs on a 3000 series host under both MPE-V and MPE-XL and the current ver-
sion is available as an optional bolt-on to HP DeskManager.

HP File/Library consists of a number of flat catalogs, created as necessary by users. On enter-
ing the Library the user is presented with a list of these catalogs. Each catalog contains the
items themselves, they have no hierachical structure (like DOS directories for example). This
has the distinct advantage that users do not need to know where to file an item other than the
appropriate catalog. The division and retrieval of information within the catalog is achieved
through the search mechanism.

HP File/Library can be used to index any item held inside or outside of HP DeskManager, in-
cluding MPE files and paper items.

When an item is filed into a catalog it is indexed by 8 fixed attributes which allow you to
uniquely identify each item. For items created in or imported into HP DeskManager the user is
prompted for three of the fixed attributes. These are common to every item indexed in the li-
brary : Author, Keywords and Comments. HP File/Library automatically provides a further 5
attributes for each item indexed : Subject, Creator, File Type, Status and Create Date.

Items are retrieved from a catalog by searching on one or more of the attributes. Each catalog
has an automatically maintained keyword dictionary to help find suitable keywords for search-
ing. Searching on the "Comments" attribute will perform a "full-text-search” on the Comments
on every item indexed in the catalog.

HP File/Library offers security at three levels (access to the Library, to the catalogs and to the
items within them). This allows you to determine what a user sees and how they can manipulate
the items that they have access to.

To prevent two or more users trying to simultaneously update the same item there is a checkout
mechanism. This lets a user copy a document to his work area, edit it and check it back in.
While a document is checked out no one else can change it.

Browsers and conversion facilities allow users to read and edit documents stored in HP document
formats and DCA document formats. A plug in mechanism in HP DeskManager allows users to
write their own converters for other document formats which HP File/Library can access.

HP File/Library has an archiving facility to allow items to be stored off to magnetic tape. When
an item has been archived, references to it are still maintained in the catalog indexes for
searching and the item can be retrieved if necessary.

The next release of HPFile/Library has several major enhancements including a full text
searching mechanism on the content of items, in addition to the current searching facilities.
There are also plans to provide both a standalone version of HP File/Library and a version in-
tegrated with HP DeskManager The

Solutions
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Chapter 4 Solutions

third major enhancement in the next release of HP File/Library is that it will provide the host
filing services for PC users. The rest of this chapter discusses how the PC user will be given
access to these host services.

Solutions

Interex 88
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4.1 Additional Features For PC Integration

How do we implement the features described in chapter 3 to integrate the PC user with File/
Library?

4.1.1 Interface To Filing Services

We have decided to use the current terminal-based HP file/library interface via AdvanceLink
terminal emulation as a simple and effective solution. A full native PC interface would have
been considerably more complex, needing a mechanism that could cope with the frequent trans-
fer of information between the PC and the host.

4.12 Item Transfer

To initiate the transfer of items between the PC and host we have extended two existing HP
File/Library commands. Firstly we have a command to copy a PC file into the Library. We
have extended the checkout command to checkout an item in the Library to a file on the users
PC (he supplies the DOS filename). We have a new command invoked from the PC to checkin a
PC file that was previously checked out from file/library.

Solutions Interex 88
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4.13 Integration

Quick access to the host filing services from applications is essential. The neatest solution is
context-switching. There are a number of context-switching products already available on the
market (e.g. MS-Windows), typically they allow the user to set up a number of partitions, each
partition appears to an applications as a virtual PC with a full complement of RAM. The user
can switch from partition to partition by using a pre-defined hot-key. The underlying context-
switching mechanism saves the state of a partition when it is switched out to load another.
They can use a number of different types of storage to save these states: normal unused RAM,
Extended Memory, Expanded Memory and even the hard disc.

Context-Switching Package

HOT-KEY TOGGLE

MS-DOS 3.X

cAusr\jorlinterex\fig3.gal 2/5/88

Fig-4.1: Context-switching

We considered the use of a Terminate-Stay-Resident component which could sit under all appli-
cations. These however can be unreliable and cause problems. It would also present a large
memory overhead to the user.

Solutions Interex 88
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4.2 Implementation Details
The product has four major components:
Control menu: User is presented with this menu on startup of the product.

Filing services: This component is made up of the AdvanceLink terminal emulator ac-
cessing the HPfile/library interface.

Item transfer: There are a number of AdvanceLink command files and some enhance-
ments to the HPfile/library interface to perform the transfer of items
between the Library and the PC.

PC controller: PC software that manages the checked-out items while they are on the
PC

There is an interface to this component which allows the user to list all the items he has
checked-out on his PC and the DOS filename given to each.

MS-DOS 3X
AdvenceLink B.01.00
[Terminel Emulation I 3000

FILING SERVICES

PCFILEEXE Ubrery

ul
Command Files |
PC CATALOG
INTERFACE ITEM TRANSFER

C:\usr\jon\interex\figl.gel 11/5/88

Fig-4.2: Component Integration
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4.2.1 Item Transfer

With AdvanceLink being used to provide terminal emulation we decided that we could also
make good use of its file transfer and command language capabilities to implement the item
transfer mechanism. It can do this across both asynchronus and LAN connections. The per-
formance of the file transfer mechanism is satisfactory, we recognized in our initial investiga-
tion that this was always going to be the major performance overhead in the product.

422 PC controller

This controller maintains a table of entries, one entry for each item checked-out to the PC.
Each entry contains information which links the file on the PC with the host store. It contains
information to allow us to check the file back into File/Library to where it came from.

This table is also a list of all the items that are currently checked-out on the users PC. We will
provide an interface so that the user can view this list and issue checkin directives against se-
lected items.

To minimize the number of file transfers we have included a mechanism inside the controller
called Minimum Data Transfer (MDT). It works as follows, suppose a user checks-out a large
report from the Library, he makes a number of changes and then checks it back in. The copy
transferred to his PC when he checked the item out is not deleted after the check-in operation.
He then decides he wishes to make further changes to the report. The MDT mechanism discov-
ers that this user has checked the item out before and that a copy still resides on his PC, by
using version information that is stored both in each catalog entry in the Library and also a
special table created on the PC, it can decide whether the item has been altered by anyone else
since this user last checked it in. If no changes have been made no transfer is necessary, the
user can use the copy he still has on his PC.

Solutions Interex 88
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SUMMARY

What is Community Filing ?
- Sharing large amounts of unstructured information amongst a group of users.

What are the key features ?
- centrally accessed store.
- searching mechanism.
- security.
- editing control.
- archiving.

What are the key benefits ?

- fast and effective information retrieval.

- reduce disk storage requirements through archiving and minimizing data
duplication.

- restrict access to authorized users only.

- increase the availability of information.

What do we need to integrate PC users ?
- PC <-> host item transfer.
- interface to host filing services.
- application integration.

What solution are we devising ?
- use HPfile/library for host services (searching, security, archiving etc.).
- use AdvanceLink terminal emulation to access these services.

- AdvanceLink command files and new HPfile/library commands for item transfer.
- controller on PC to manage the checked-out items.

NOTICE

The information contained in this paper is subject to change without notice.

Ms™ _pos is a U.S. registered trademark of Microsoft, Incorporated

Microsoft (R) and Microsoft (R) Windows are registered trademarks of Microsoft Corporation.

IBM™ js a trademark of the International Business Machines Corporation.
The IBM PC, IBM-XT, IBM-AT and PS/2 are products of IBM.

Lotus (R) is a registered trademark of the Lotus Development Corp.
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Using HP DeskManager Intrinsics for Custom Applications
Peter Dunmore
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Introduction
What this paper talks about:

This paper discusses the integration facilities available in HP
DeskManager and introduces HP DeskManager Intrinsics. It
describes:

- Integration features available with HP DeskManager and how
they can be applied.

- Script files
- Application Data passing

-  HP DeskManager Intrinsics

- What are they?
- Who should use them?
- When should they be used?

- Three Scenario's where the Intrinsics could provide profit
improvements for an organization.

HP DeskManager

HP DeskManager's electronic mail system includes everything the
most sophisticated users have come to expect from an integrated
business system. Word processing documents, graphics files and
meeting appointments can be sent and received across the whole
network. To avoid repeated messages and delays, acknowledgments
can be set to track the progress of the mail. Users can find out
whether their messages have been sent, delivered, read or replied
to. Users can also have their mail automatically forwarded to
another location. Or, using Auto Answer, they can compose a
standard reply which HP DeskManager will automatically send.
Users can allow secretaries or co-workers to access their systems
as a "designate" - within specified limitations. HP DeskManager
includes a high level of system security which reduces the
chances of unauthorized access. Access to certain applications
can be limited to either system-wide or to specific groups of
users.
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Every HP DeskManager user has a personal electronic filing
cabinet in which documents and messages are filed away in
folders. Users can create as many folders as they need (including
folders within folders) and nominate other users to share those
folders. To ensure privacy users can set passwords on any folder
that they have created. All users on the same HP DeskManager node
can share Public Distribution Lists and the Notice board. These
contain items of interest to everyone, such as commercial
distribution lists and weekly newsletters. For more sophisticated
filing there is an add-on product called HP File/Library. This is
a community filing product which allows documents to be shared by
controlled groups of users. Documents are indexed by up to eight
attributes: Subject, Creator, Create Date, File Type, Status,
Keywords, Author Name and Comments. Keywords and Comments can be
added to provide a unique description of an item to help speed
the retrieval of that item.

HP DeskManager's time management system ensures that every time

a user logs-on to HP DeskManager, the Calendar lists the number
of the appointments and ToDo items for that day. More detailed
information is available in the Calendar Area, where appointments
can be displayed or printed by the day, week or month.

HP NewWave is an advanced application environment which builds
upon Microsoft Windows 2.0. It presents the end user with icons
on the screen, representing the common tasks people accomplish in
an office. With HP DeskManager, we provide NewWave integration by
allowing editable document exchange between HP DeskManager,
AdvanceMail and NewWave mail users.

There are now over 4500 installations of HP DeskManager
worldwide. The product is now localized in nine European
languages - German, French, Italian, Spanish, Norwegian, Swedish,
Dutch, Danish, and Finnish.

With the B.02.00 release of HP DeskManager last year we have seen
greatly improved performance compared to its predecessor, version
B.00.00.

- CPU consumption of HP Desk version B.02.00 has been
reduced by approx. 22% compared to B.00.00.

- Disc I/O has been brought down to an even greater level
- 31%.
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HP DESKMANAGER...

Electronic Mail

Personal Filing/Time Management
Application Umbrella

Task Automation

Customization

Forms Processing

NewWave Integration

Over 4500 Instailations WorldWide

* % % * % * * *

mmbn&&m&mp

HP DeskManager - A Solution that works the way you work

The last thing you want from an office system is to have to adapt
to a new way of working. With HP DeskManager you adapt the
system to the way you want to work.

Integration

Variables can be customized at the individual level to allow
users to see what they want to see:

- Order items in the Intray and other areas

- Printer and environment file details

- Default editor for text items

Customizable at a system - wide level
- Function key labeling
- Message header
- Welcome banners
- on-screen help information

Benefit:
- Total system is configurable for ease of use

- Saves the user time since trays and displays are
ordered, organized and viewed to meet special needs.
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Suspend and Resume

Allows users to suspend work in one HP Desk area, move to
another, do some work and return to original work location. Just
like you would with paper files on your desk.

Benefit:
- Matches the interrupt-driven way we work

Forms Processing

Forms, created with VPLUS/3000, can be distributed, filled in,
returned and collated e.g. time sheets.

Benefit:
Saves time by
- Providing electronic mailing and filing for all
forms-based tasks
- Not having to re-enter data taken from a data base into
a document.

Built in document converters

HP DeskManager comes complete with built-in document converters
e.g. HP Word to Executive MemoMaker.

Benefit:
Converters work transparently so users of different word
processors can read or print documents without worry. If
editing is necessary, the converters perform the task swiftly
and easily. Users learn and become productive more quickly.
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THE INTEGRATED ENVIRONMENT
HP DESKMANAGER

Simplifies the Interface
to the End User

Provides Controlled Access
to Applications and MPE

S} Integrates Communication
)‘\7 with the Application
A

INTEGRATION OF APPLICATIONS AND INFORMATION

% Add malling functionality to a HP3000 application.
% Simplify and control the user environment.

* Make the HPDESK Interface avallable from other
applications.
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Foreign Service Connection

Further on in this paper when intrinsics are introduced, the
foreign service connection will be discussed again however its
worth providing an overview now.

The foreign service connection (FSC) can be used to pass
information:

- from an application to users all over the HP DeskManager
network

- to an application from users all over the HP DeskManager
network

- from one application to another via HP DeskManager

In this context, "application" includes other foreign mailing
systems (for example the Telex network or HP Office Connect to
IBM Profs or Disoss) as well as HP3000 applications.

FSC uses the widely accepted ARPA file format for the transfer of
data. This allows other applications to interpret what it sends.

Application Data Passing

APPLICATION INTEGRATION

* Application Area Menu
* Access to Application Controlled by User Group

% Pass Data Between Applicatlons and HPDESK
* Access to Programmatic Decument Converslon
% Access to HPLIBRARY

* Forms Processing Capabllity
* Access to HPDESK HELP Facllity from the Application

* Suspend from the Application to HPDESK

1 il
CE mexns
Businecs Comprting Syetume onNTH
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HP DeskManager allows you to integrate your own applications into
HP DeskManager. Script Files which will be discussed later and
abbreviations allow you to start and direct the running of your
applications. However, once you have started up your
application, it and HP DeskManager can pass information (files)
between each other. This is what is meant by Application Data
Passing.

Application Data Passing (sometimes known as the "Applications
Umbrella") allows the user of an application program and the
application program itself to gain some access to HP DeskManager.
The application must always be run from within HP DeskManager,
that is, as a SON process.

The user will be in the application most of the time and will
occasionally suspend back into HP DeskManager, maybe to read new
mail or retrieve a document before returning to the application
once again.

The application can access some HP Desk items itself without the
user becoming involved. It can also put new items into the HP
DeskManager database without user intervention.

The sort of information which can be passed between the
application and HP DeskManager includes:

- The identity of the items in the workarea which the
applications wants and the name of the MPE file HP
DeskManager has put it in.

- The name of the file which is to be passed to the
library, and the name of the catalog it is to go in.

- Where HP DeskManager has put the forms batch file the
application is to process.

- The help page which is to be displayed.
How Application Data Passing Works

The users starts the application from within HP DeskManager using
either:

- the MPE command: RUN

- the EXECUTE command

- an installed abbreviation
- a script file

The application is run as a SON process of the HP DeskManager
user interface program.
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Once running the application has control of the user's session,
in other words the user is in the application program.

The return to HP DeskManager can be made in one of two ways:

The application (the SON process) can suspend to allow
HP Desk (the FATHER process) to perform a task. Once
the task is complete, the SON process is resumed,
without having to be recreated.

The SON process can be terminated by the father.
Complete control is returned to HP DeskManager. If the
user starts up the application again, the SON process
has to be recreated.

Ways of suspending the Application

The application can be suspended using Interrupt modes. There
are 16 different Interrupt Modes which can be used to suit the
application's needs. They can be divided into two main areas,
those which:

Put users into HP DeskManager at the SUSPEND prompt.
User's can then move around their desk as normal. They
are returned to the application when they press the
RESUME key.

Leave users in the application so that they do not see
the HP Desk user interface. In this situation, the
application asked HP Desk for some information, or to
perform a particular task, for example, display a HELP
screen or pass an item to the WORKAREA.
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The 16 application interrupt modes are:

HPDESKMANAGER

Application Interrupt Modes
1 Return to HPDESK In Suspend mode
2 Return a flle to HPDESK
3 Copy an item from HPDESK
4 Return a file to the Work Area
§ Copy an ltem from the Work Area
6 Replace an Iitem In the Work Area
7 Initlalize Forms Processing
8 Get next forms data
9 Copy a file to HPLIBRARY
10 Document conversion
11 Help
12 Copy from current area Item #
- 13 Copy from current area subject
14 Check for new mall
15 Execute MPE file as a script
16 Exit

Buaknses Conputing Syshome T

Application Data Passing Examples
Here are some application data passing examples:

1. Send VPRINTFORM File - When in a View based application, we
can use the intrinsic VPRINTFORM to send an image of the
current displayed view form to an MPE file. This file can
then be passed to the users WorkArea and then sent on to
other desk users with comments about the attached screen.

2. Controlled Environment - Using Logon UDC's with NOBREAK
option and disable MPE for DESK users, we can create an
environment where the user will never see an MPE prompt.
Every action that the user needs can be done with a script
file. Some DESK commands can be deactivated to insure the
user cannot accidentally cause damage.

3. Help Page Access - Many applications are lacking in a
structured help system. Applications running under HP Desk
can now access HELP pages installed in HP Desk. This feature
gives the appearance of tight integration and provides a
simple solution for those applications where a HELP facility
is required.
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Script Files

HPDESKMANAGER

TASK AUTOMATION

Single user-defined commands for:

% Automatic mailing and administration of scheduled
reports.

* Simplified execution of external applications.

% Productivity Improvements through automated
user tasks.

DINTD

What are they?

A script file is a normal, named HP DeskManager text item
containing a set of commands. When you execute a script, the
commands held in it are carried out.

What set of commands can I use in Script Files?

The commands which can be included in scripts can be divided into
four main types.

- Normal HP Desk commands, any command you would type
while using HP DeskManager for example READ, SEND, LIST,
PRINT, PROFILE.

- MPE commands, most MPE commands are allowed in scripts.

- Directives, which control the flow of the script and
provide other "“programming" type functions.

- Label lines, these allow conditional execution of parts
of a script.

There is another feature of script files called active functions.
They allow you to use the other types of command in a more
sophisticated way providing arithmetic and logical functions.
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SCRIPT FILES
#* DESK, SCHEDULE and FILE/LIBRARY Commands
% MPE Commands - Can Run an External Application

%* Script Flle Commeand Language:

~ Arithmetic, String and Logical Functions
~ File and Data Item Handling

~ User Response

~ Parameter Substitution

#* Access Controlled by User Groups

Script Files - Example

Here are some examples of what script files can be used for:

1.

Personal maintenance function - A script that would scan your
filing cabinet and move items that have been created before a
certain date to another folder called 0ld Items. These can
then be reviewed and deleted if need be.

Report Forwarding Scripts - This script would check to see if
a report file exists in MPE, which was created by another
JOB. The user would then have the option to send it out for
distribution and file it in a Report History folder.

Dynamic Info String - Many utility programs and applications
will accept info strings at run time. By using script files
we can prompt the user for information then format that
"information into proper info string that can be executed.

Introducing HP DeskManager Intrinsics

History

As you have just read HP DeskManager offers extensive integration
facilities, from script files through to application data
passing. However, our customer base wanted more.
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We conducted a survey last year of key accounts and value added
businesses (VAB's) and it became clear that there was a need for
a programmatic, or intrinsic interface to HP DeskManager.

As a result of this feedback we have developed the HP DeskManager
Intrinsics - a new BOLT-ON product for HP DeskManager. (HP
DeskManager is also required)

HP DeskManager Intrinsics at a glance

HP DeskManager Intrinsics allow an application to access in a
simple way the mailing and other services of HP DeskManager from
within that application. The application can automatically
distribute information to HP DeskManager users. In addition
users can have direct access tc HP DeskManager WITHOUT leaving
the application they are using =t the time. Also applications
connecting HP DeskManager to other mailsystems can be more
functional and have better performance than is possible with the
foreign service connection.

INTRODUCING HP DESKMANAGER

INTRINSICS
Automatic Link to Outside
Information Mailing Services
Distribution - MCl
- Geisco

Desk + Intrinsics

APPLICATIONS

* Information Distribution from within your application
* Linking Suppliers «— Manufacturers «—— Customers

Inf lon Sy R
le.‘m n Systoms Group H!WL!TT

Product Capabilities Indepth

The Intrinsics allow a user to access in a simple way the
mailing, diary, directories an converters of HP DeskManager from
within his own application programs.

The Intrinsics comprise of two types of access intrinsics with a
third set of supporting intrinsics.
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HP DESKMANAGER INTRINSICS
PRODUCT OVERVIEW

* User Intrinsics
- Intrinsic access to HP DeskManager mailing and diary features
- Allows appliation to sign on as an HP Desk User
- Allows application integration from outside the HP Desk umbrella
{application as father)

* Gateway Intrinsics

- Gateway to other mailing systems

- Superior alternative to the foreign service connection
* Support Intrinsics

- Support for both “user” and "gateway” intrinsics
e.g. access to Word Processing Converters and the Directory

mudbn Systems Group

HEWLETT
PACKARD

User Intrinsics

O

HP DeskManager User

PIC1
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These allow an application program to be able to log on as if it
were an HP DeskManager user and send and receive messages on
behalf of that user via HP DeskManager.

Usage of the User Intrinsics

The User Intrinsics will be used to distribute reports from the
application programs to HP DeskManager users, or, conversely,
allow HP DeskManager users to supply information to these
application programs.

Users of the User Intrinsics are expected to have elementary or
advanced applications programming experience and have an
understanding of MPE (or MPE/XL) and the MPE file system. Some
working experience of the HP DeskManager user interface and
knowledge of the local HP DeskManager configuration is required.
An understanding of HP DeskManager internals is not required.

User Intrinsics Available:

User Signon - allows application to sign onto HP DeskManager like
a normal HP DeskManager user.

User Send - allows application to send one at a time, messages or
replies to users on the HP DeskManager network.

User Receive - allows application to scroll through the messages
in the user intray in sequence, returning both read and unread
messages, or it allows the selective extraction of messages.
This intrinsic may also be used to return messages in the user
pending tray for tracking purposes.

Diary - allows applications to create items in the users diary,

to list the contents of the users diary selectively and to
extract or delete items selectively.
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Gateway Intrinsics

HP DeskManager Gateway

These allow a user application program to sign on to an HP
DeskManager gateway and send or receive messages on behalf of any
user associated with that gateway.

Usage of the Gateway Intrinsics

The Gateway Intrinsics will be used to link mail systems to HP
DeskManager instead of using the foreign service connection.

Users of the Gateway Intrinsics are expected to have advanced
programming experience and are likely to have some knowledge of
HP DeskManager configuration details and issues. In addition
they will be familiar with the external applications which will
be calling these intrinsics.

Gateway Intrinsics Available:

Gate Signon - allows application to sign.on to an HP DeskManager
gateway.

Gate Send - allows application to send messages, replies and

acknowledgments to users on the HP DeskManager network on behalf
of any user associated with the gateway.
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Gate Receive - allows application to scroll through the messages,
replies or acknowledgments deposited on the mail nodes associated
with the gateway, returning urgent messages followed by normal th
deferred messages.

Supporting Intrinsics

Supporting Intrinsics

These provide support for both the User and Gateway Intrinsics.
Services which will be made available to users applications
include:
- The ability to look up HP DeskManager directories for a
given name.
- The ability to convert a document from one format to
another.

Supporting Intrinsics Available:

DeleteMsg - allows application to delete the last message
accessed by the User Receive or Gate Receive intrinsics

Name Probe - allows applications to search the HP DeskManager

directories to verify one or more names, to extract or convert
foreign address information and to extract lists or configured
users.

Explain - returns a one line text message relating to the error
code resulting from one of the other intrinsic calls.
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Utility - allows listing of the intray or pending tray either in
full or selectively, and conversion of documents from one format
to another (given the converters available on the system).

Terminate - allows application to sign off as the HP DeskManager
user.

When should I use scripts and application data passing and when
should I use the HP DeskManager Intrinsics?

Scripts should be used to automate repetitive tasks currently
done manually within the HP DeskManager environment. Intrinsics
should be used to automate event driven activities within the
application environment.

Application data passing should be used when the principal user
interface is HP DeskManager. Intrinsics should be used when HP
DeskManager is not the principal user interface and where
efficient distribution of information from within an application
is required.

Scenario's

The following scenarios illustrate how HP DeskManager Intrinsics
have brought profit improvements to different organizations. We
have assumed in each case that the organization already has HP
DeskManager.

1. HP DESKMANAGER INTRINSICS COST JUSTIFICATION: MANUFACTURING

Scenario - Manufacturing
The Need - Exception Reporting

Product Manager

Stock Control System ﬁ
=

Stock Control Manager

HP DeskManager
+ HP DeskManager Intrinsics

Information Systems Gr B HEWLETT
WTS o [ e
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COMPANY :
Company X - Manufacturing Division.
CONTACTS FOR MORE INFORMATION:

Bill Franklin, Central Office Marketing, Cupertino, 408-447-1156.
Peter Dunmore, Office Productivity Division, Pinewood, England.

BUSINESS PROBLEM:

Stock control clerks waste valuable time reproducing and
distributing stock control reports. Valuable production time can
be lost because the decision makers in a manufacturing division
do not learn about adverse stock levels in a timely fashion. As a
result overtime rates need to be paid to production workers to
make up for lost production.

NEED DETERMINATION QUESTIONS:

High Level: Do you lose production time because of insufficient
levels of stock?
If so how much does that cost per annum?

User Level: How much time does your stock control clerk spend
reproducing and distributing stock control reports?
How much does it cost to produce these reports?

SOLUTION:

Integration of your Stock Control Application with HP DeskManager
using HP DeskManager Intrinsics.

CUSTOMER SITUATION:

The stock control application generates four stock control
reports each month. These reports have to be copied and
distributed to, on average, ten people within the organization
who need to act upon this information. It is the job of the
stock control clerk to perform this function.

SAVINGS:

TOTAL ANNUAL COST SAVINGS FOR THIS COMPANY ARE $23688 PER ANNUM.
THIS GIVES AN ROI OF 42% AND THE INVESTMENT HAS A PAYBACK OF LESS
THAN 29 MONTHS.

Every month the stock control clerk spends time collating,
copying and distributing reports to key individuals in the
organization. This costs on average $154/month. These reports,
generated by the manufacturing application, indicate shortages or
excessive stock levels. This information is important to ensure
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efficient stock management and to keep the production lines
running. What the organization has found is that key information
on stock levels has not been made available quickly enough for
the necessary corrective action to be taken to prevent a loss in
production. To make up for this loss in production, overtime
rates have to be paid.

Using HP DeskManager and the HP DeskManager Intrinsics the
exception reports are distributed automatically to those who need
the information. As a result the organization has seen a 30%
decrease in overtime manufacture. With overtime payments running
at 10% of operating wages, ten workers effected and labor rates
of $35 /day, the organization has seen a cost displacement due to
reduced overtime payments of $1820 /month.

KEY ASSUMPTIONS:

Labor rate per hour for a Non-Professional ($35.00)
Labor rate per hour for a Professional ($65.00)

INVESTMENT:

27562A - HP DeskManager Intrinsics $o
27562A - Opt. 330 first copy for S/70 HP3000 $9000.00
Three man months programming (65x8x90) $46800.00
TOTAL INVESTMENT $55800.00
WORKSHEET

A. Labor savings to Stock Control clerks copying and
distributing stock control reports as a result of the
integration with HP DeskManager using HP DeskManager
Intrinsics

Situation 1:

Number of reports produced per month (4)

Number of copies to be made per month (10)

Time spent copying each report (1 min)

TOTAL time for preparing reports / month (40 mins)
Labor rate for Clerk $35 / hour ($0.58/min)

TOTAL cost for A ($23.20/month)

X XXX

B. Cost savings due to production and distribution costs of the
stock control reports.

Situation 2: Production Costs
Number of reports produced per month (4)

Number of copies to be made per month (10)
Number of pages per report (10)

XXX
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Cost per page (0.02 x 1.714) X
TOTAL cost of producing report/month ($13.7)

Situation 3: Distribution Cost (local)

Number of reports produced per month (4)
Number locally distributed (8)

Time to distribute the reports (5 mins)

Labor rate for Clerk $35 / hour ($0.58/min)
TOTAL cost of local distribution/month ($93.3)

X XXX

Situation 4: Distribution Cost (Fax)

Number of reports produced per month (4)
Number faxed to destination (2)

Cost to fax per report (1.7x1.714)

TOTAL cost of faxing out reports/month ($23.31)

XXX

Total cost per month A+B ($154)
C. Cost Displacement due to reduced overtime rates

Situation 5:

Decrease in overtime manufacture (30%)
Overtime as a % of operating wages (10%)
Number of production workers effected (10)
Hours in day/Days in week/Weeks in year (8x5x52)
Labor rate for Production Worker $35 / hour
TOTAL opportunity cost / month ($1820)

X XXXNX

TOTAL cost displacement due to integration with HP DeskManager
Intrinsics / month A+B+C ($1974) =

TOTAl cost displacement per annum ($23688) =
WORKSHEET SUMMARY
Total Cost Displacement Savings ($23688)

Return on Investment (23688/55800=42%)
Time to Payback (Less than 29 months)
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Scenarios — Manufacturing
The Solution

+* [nvestment
- HP DeskManager Intrinsics
A" copy $9000
- 3 man months programming $46800

+* Cost Displacement
- Stock control desks time/report
production and distribution costs $154/month
- Decrease in manufacturing overtime
$1820/month

* Effectiveness EFFECTNENESS
- Timely distribution of exception Cont gy LT
reports leads to minimum production 42%
loss due to stock shortages / DOUARE A

Information Systema Group ko HEWLETT
- ton Syt WY paciarn

2. HP DESKMANAGER INTRINSICS COST JUSTIFICATION: MSS
COMPANY :

Company X - Marketing Sales and Service.

CONTACTS FOR MORE INFORMATION:

Bill Franklin, Central Office Marketing, Cupertino, 408-447-1156.
Peter Dunmore, Office Productivity Division, Pinewood, England.

BUSINESS PROBLEM:

The sales organization needs to be informed of the status of
their customers orders on a very regular basis in order to ensure
customer satisfaction. The supervisor of the order processing
clerks needs to be able to more effectively manage the wordload
of his direct reports in order that they can cease to waste
valuable time producing and distributing this information to the
sales organization. The sales people spend a noticeable amount o
their time attempting to find out the current status of their
customers orders.

NEED DETERMINATION QUESTIONS:

High Level: Does your sales force need regular and automatically
distributed information about their customers order
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status?

User Level: How much time does your order processing clerk spend
reproducing and distributing order status
information?

How much does it cost to produce an distribute this
information?

How much time do your sales force spend attempting to
find out the current status of their customers
orders?

SOLUTION:

Integration of your Sales Order Application with HP DeskManager
using HP DeskManager Intrinsics.

CUSTOMER SITUATION:

ToDo lists are generated within HP DeskManager (using the Diary
Intrinsics) and displayed within the Sales Order application.
The supervisor automatically receives a consolidated ToDo list
from all of the sales order clerks and can re-assign work where
appropriate. In addition, information, such as acknowledgments,
can be automatically sent out to the field and the factory so
that they have the most up-to-date details on their customers
order status. The current method involves the salesman, or
whoever it is who needs the information, to ring the office and
asking the sales order clerk for the information, who then spends
time producing and distributing it.

SAVINGS:

TOTAL ANNUAL COST SAVINGS FOR THIS COMPANY ARE $215200.80 PER
ANNUM. THIS GIVES AN ROI OF 200% AND THE INVESTMENT HAS A
PAYBACK PERIOD OF LESS THAN 6 MONTHS.

Each time an order is logged a series of events need to occur so
order that the correct set of acknowledgments and confirmations
are distributed to the customer, the field and the factory. It
is the job of the sales order clerk to monitor the activities
following an order being logged, and to relay this information to
all the people concerned. The salesmen themselves need to know
the current status of their customers orders to ensure that the
order is progressing as it should and the customer remains a
satisfied one. To obtain this information they make regular
calls to the sales order clerk. It is estimated that they would
regain 1% of their time to pursue more productive tasks if this
process were automated and they received the information they
needed automatically. This results in a cost displacement of
$17933.40 per month. It is estimated that the sales order clerk
makes 2 calls per order per salesman, in order to find out the
current order status. With the integration of HP DeskManager and
the sales order application using the Intrinsics this function
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happens automatically and results in a saving of $1166.77 per
month. The sales order clerk then has to produce and distribute
the information which takes on average 3 minutes per order per
salesman. Here a saving of $1166.77 per month is made because
the sales order clerk is now free to perform other tasks.

In total, a saving of $17933.40 per month is made, due to the
integration of the sales order application with HP Deskmanager
using HP DeskManager Intrinsics.

KEY ASSUMPTIONS:

Labor rate per hour for a Non-Professional ($35.00)
Labor rate per hour for a Professional ($65.00)
Number of Salesmen (100)

Average number of orders/salesman/month (10)
Average size of order ($4000.00)

INVESTMENT:

27562A - HP DeskManager Intrinsics $0
27562A - Opt. 320 first copy for S/37 HP3000 $5000.00
27562R - Opt. 320 right to copy for S/37 (2) $8500.00
Six man months programming (6x30x65x8) $93600.00
TOTAL INVESTMENT $107100.00
WORKSHEET

A. Labor savings to Order Processing clerks.

Situation 1: Personnel cost in ringing the factory for
information:

Average number of orders per month (10)

Number of Salesmen (100)

Average number of calls to factory/order (2)
Average length of call (1 min)

TOTAL time for calls to factory / month (2000 mins)
Labor rate for Clerk $35 / hour ($0.58/min)

TOTAL cost for situation 1 ($1166.67/month)

X X XXX

Situation 2: Personnel cost in producing and distributing the
information to the salesmen.

Average number of orders per month (10)

Number of Salesmen (100)

Average time to produce information/order (2 mins)
Average time to distribute information/order (1 min)
TOTAL time to produce/distr. / month (2000 mins)
Labor rate for Clerk $35 / hour ($0.58/min)

TOTAL cost for situation 2 ($1166.67/month)

X X XXX
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TOTAL costs for A ($2333.34) =

B. Labor savings due to the sales force having more time to focus
on productive tasks.

Situation 3:

% of time saved per annum (1%)

Number of Salesmen (100)

Labor rate for Sales Profess./annum (65x8x30x12)
Number of months in the year (12)

TOTAL savings / month ($15600.00)

[N

TOTAL cost displacement due to integration with HP DeskManager
Intrinsics / month A+B ($17933.32) =

TOTAL cost displacement per annum ($215200.08) =
WORKSHEET SUMMARY

Total Cost Displacement Savings ( $215200.80)

Return on Investment (215200/107100=201%)

Time to Payback (Less than 6 months)

2. Marketing, Sales and Service

Scenarios — Marketing, Sales and Service
The Solution

* [nvestment
- HP DeskManager Intrinsics
“A" copy and 2 °R" copies $13500
- 6 man months programming $93600

* Cost Displacement
- Order Processing Clerks time/report
production and distribution
costs $2333/month
- Salesmans time $15600/month

* Effectiveness
- Greater customer satisfaction

Information Systems Group
[
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3. HP DESKMANAGER INTRINSICS COST JUSTIFICATION: GATEWAY
INTRINSICS

COMPANY :
Company X - Link to a Proprietary Mailing System
CONTACTS FOR MORE INFORMATION:

Bill Franklin, Central Office Marketing, Cupertino, 408-447-1156.
Peter Dunmore, Office Productivity Division, Pinewood, England.

BUSINESS PROBLEM:

The organization needs to have an efficient, high functionality
link between HP DeskManager and it's own proprietary mailing
systen.

NEED DETERMINATION QUESTIONS:

High Level: Do you have your own proprietary mail system and HP.
DeskManager running side by side with no link between
the two?

User Level: Have you considered making this link using the
Foreign Service Connection available within HP
DeskManager?

SOLUTION:

Use the GATEWAY HP DeskManager Intrinsics as a means to integrate
HP DeskManager with your Proprietary mailing system. Using the
Gateway Intrinsics provides improved performance (approximately
30%), greater functionality (e.g. two way acknowledgments), and
easier administration in comparison with the Foreign Service
Connection.

SAVINGS:

TOTAL ANNUAL COST SAVINGS FOR THIS COMPANY ARE $46800.00 PER
ANNUM. THIS GIVES AN ROI OF 936% AND THE INVESTMENT HAS A
PAYBACK PERIOD OF LESS THAN 2 MONTHS.

KEY ASSUMPTIONS:

Labor rate per hour for a Professional ($65.00)

INVESTMENT:
27562A - HP DeskManager Intrinsics $0
27562A - Opt. 320 first copy for S/37 HP3000 $5000.00
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TOTAL INVESTMENT $5000.00
WORKSHEET

A. Programming time to link HP DeskManager to the proprietary
mailing system versus the Foreign Service Connection:

12 man months programming using FSC
(12monthsx30daysx8hoursx$65/hour=$187200.00)

9 man months programming using HP DeskManager Gateway
Intrinsics (9mthsx30daysx8hoursx$65/hour=$140400.00) -
Saving due to use of Intrinsics ($46800.00) =

TOTAL cost displacement due to integration with HP DeskManager
Gateway Intrinsics ($46800.00) =

WORKSHEET SUMMARY
Total Cost Savings ($46800.00)

Return on Investment ($46800/$5000=936%)
Time to Payback (Less than 2 months)

Scenarios: Gateway Intrinsics
The Solution

* [nvestment
- HP DeskManager Intrinsics
‘A" copy $5000

* Cost Displacement
- 25% less programming time
{ie. 3 man months) $46800

#Easler to support

* Flexble to change

* Effectiveness
- Faster communication with other T EGERES T
networks with a product which is / Cost dlwagérsoemmnm:

i ROKI36%
easier to support and change Paybackic 2 morthe
L DOlLARS AY
Inf ition e Gr A HEWLETT
I:r"m Syat oup
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Conclusion

This paper talked about the integration features available with
HP DeskManager.

The paper introduced HP DeskManager Intrinsics (a new BOLT-ON
product to HP DeskManager) and showed via examples how
organizations could gain profit improvements from using the
product to integrate HP DeskManager with other applications.

HP DESKMANAGER INTRINSICS
Summary

»

Information Distribution provides proven profit

»*

HP DeskManager Intrinsics provides Information
Distribution from within your application

CPL - 3rd Qtr 1988
Availability - 3rd Qtr 1988
Pricing — $2000 to $11000 depending on processor

»

»*

»*

Information Systems Gr. HEWLETT
Fgr oo (2 Es
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Business Information on the Desktop:
Alternatives to Paper-Based Reporting

This paper outlines how information technology can provide a
competitive advantage and is based largely upon the theories of
Michael Porter of Harvard Business School. Porter said that rapid
technological changes in information systems is having a profuund
impact on competition and on competitive advantage. I would like
to begin by showing you why we think information technology can
have strategic significance and then move into a brief explanation
of how it changes the nature of competition.

we feel that information technology has strategic advantages for
two reasons. The first reason is that it transforms what Porter calls
the value chain. It can actually alter the activities that a company
performs in a couple of ways. Porter defines the value chain as
all the economical and technological processes or activities that a
firm undertakes to produce its product, and these activities are all
related to one another in what we call a value chain. Think of the
product from a concept until the product goes out the door (whether
it is a tangible product or a service) as the sum total of the
number of incremental steps in the entire process. Each of these
distinct activities has its'own cost driver or its own associated
processes with costs. One of the ways to understand what a
company does is to look at all those individual steps. Within
those steps, two kinds of processes occur. One is information
processing and the other is physical processing. By information
processing I mean individual steps of data collection, manipulation

and communication of information.
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For example, an MPR system is a mechnism for tracking
the information processing portion of producing a product.
Physical processing is simply the manufacturing of the
product. Information technology has entered physical
processing in products like machine tools which are now operated
with computer controls. 1In summary, information technology
has entered the workplace along that value chain in a number of
different areas during the process, one of which is information
processing and the other is in the physical processing.

The other area that has provided significant strategic
advantage is where value chains can be linked. For example,
McKesson Drugs has put terminals in their drugstores right on
the pharmacists' desks. The pharmacist can check McKessons
inventories, in fact check their own orders against McKesson. It
used to be that the sales rep would visit once a month or every
two months, now McKesson Drugs has actually provided the
pharmacist with on-line information. What they've done is
linked their activities together and in this way we find that
information technology is providing strategic significance, in
fact transforming the way businesses operate.

To summarize we really see the value chain being transformed.

We see it being transformed in terms of information processing,
physical processing, and the linkages between value chains of
different organizations.

The other way that information technology is providing strategic
advantage is that it is actually transforming the products themselves,
not just the processes but the actual products. An example might be
a product like Compustat which is a product that could not have

existed several years ago because the information technologies did
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not provide the distribution mechanism. Another example would be
be my dishwasher which came with a micro chip in it and now it has
enough information bundled with it to tell the difference between
pots and pans and china. Electronic fuel injection in automobiles
is another example. Information is transforming whole products.

So we have two significant things happening --the whole value
chain and the way companies are building their businesses is
changing, and we have products that are changing. Two key trends
emerge from these facts. The information content of products is
increasing and the information content of the value ehain is rising,
providing more and more opportunities to insert into this process
information processing. See diagram below for examples:

Hi
o Newspaper
Information

intensity of
valve chain -

Cement

Hi
Low Product Info Content

A product for which the processing (either service or tangible
product) is very complicated and involves a lot of information
is oil. The refining, locating, and delivery of oil is very
sophisticated. For example, the information technologies that
are being applied to squeeze more oil out of the ground and.so
forth. But, the actual information content of oil is very low
so it falls on the 1left side of the scale. Cement on the other
hand, is an example of a product that has low information

processing content and also low information within the product
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itself. Cement, like oil, doesn't have any information associated
with it but the processing of it is relatively simple - take a
shovel of cement, 3 shovels of sand , add a little water and that's
all there is to it. But note the gquadrant containing newspapers.
Here you have a product that has a lot of information and also the
processing of it is very complicated. For example, USA Today has 17
distribution outlets and they transmit, electronically, information
to each of those sites to publish the newspaper. The process to
get your USA today is very complicated as well as the product itself
having a lot of information.

To highlight two key trends, the value chain or the processes
that companies use to produce their products are more and more
beginning to have more information content and also the products
today also are beginning to have more information built into them.
I feel these are the reasons why information technology can have
strategic benefit, because it can transform products in these two
areas.

Let's briefly look at how information technology can change
competition and the structure of an industry. Relying on Porter's
Five Factor Analysis of an Industry, the forces listed on the
following diagram all act together to determine an industry's

structure.

Threat of New Entrants

Power of
Suppliers

Substitutes
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The following examples demonstrate how information can disrupt

an industry that has been traditionally stable. Some examples

in each of the five areas:
The Power of Buvers - We have seen some examples of this with
Videotech's Home Teleshop where you can actually order products
on your television. This has changed the whole picture for the
distribution channel in the department store. Another example
would be on-line mortgage services when you buy a house and can
get information on-line about potential mortgages that are
available. The last example might be the airline reservations
system used by many airlines including United and American which
provides on-line information to travel agents on all their
flights, and this has really changed the structure of the
industry. Suddenly consumers have much more information about
buying and as a result more bargaining power. Technology here
has disrupted the industry in some fashion.
Ihe Threat of Substitution - A good example here is LEXIS an
on-line database product that provides database access to legal
information. Large volumes of legal information are put on
ROM discs and provide key word search to alter the way in which
legal information is delivered. By putting information on discs,
they are in a sense becoming substitutes to the traditional
legal publishers. So, again, technology changing the nature of
the business.
Bargaining Power of Suppliers - A good example here is again
McKesson where a supplier has locked up a distribution channel,
the pharmacists, by providing a terminal right in the pharmacy.

They have created switching costs so that if the drugstore wanted
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to change suppliers they would have to locate someone else, change

terminals, hook the new suppliers equipment up and would likely

encounter some problems in terms of their transition.

Ihreat of Entry - The best example here might be Merrill-Lynch's

Cash Management Account. Merrill-Lynch has developed entry

barriers by instituting a cash management account where you

actually call up and receive a complete rundown of you account.

They have errected barriers for other corporations that

want to have cash management accounts because of the massive

technologies in place in order to provide that on-line service

for the account managers.

Rivalry Among Competitors - One of the best areas to look at

this is in the distribution businesses. Distributors have

implemented technologies to achieve more rapid and accurate

distribution, tieing themselves to suppliers, and being able

to speed-up deliveries. In fact some trucking companies have

provided on-line services that allow firms that are expecting

a delivery to locate their shipment. As a result, these

distribution houses have developed high fixed costs. To cover

these costs, businesses have expanded markets and intensified
competition and rivalry.

So as you can see, technology can affect industry in a number of
different ways and we believe that technology can have significant
strategic advantage. Porter summarizes this by saying that there are
three key ways you can create competitive advantage in your business.
The first one is to reduce costs. An excellent example of this is
Caesars Place, where they have instituted an information system which
tracks who their high rollers are. They are able to provide services

such as free rooms, complimentary dinners and so forth to just those
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people whom they know are high rollers. So with information systems
tracking, they are able to reduce their costs of supplying high
rollers with the services they require and at the same time build
their business.

The second key area that Porter points out is differentiation.
Information technology can help you differentiate your product. The
Merrill-Lynch Cash Managament Account and American Express Travelers
Services where American Express has targeted specific business
travelers and provided new services for them are two good examples
of differentiation.

The third area is that information technology can actually spawn
whole new businesses. Here, USA Today is a good example; you could not
have a national newspaper until you have the capability of distributing
information electronically.

What does this mean for you? 1If you want to analyze your
industry to determine whether you can develop advantages through
technology , look at just a couple of things. The information
intensity of the industry, both in processes and in products, and
the trends associated with the information content of your product.
If you can assess that and determine that there is a high potential
for information technologies to be applied to your business and then
apply them appropriately, you can achieve competitive advantage.

Do this five factor analysis to determine whether there is
potential in your industry for structural change. Identify
and rank the potential areas for you to acheive strategic
advantage in your industry and then develop an action plan
and jmplement it. With this as background I'd like to show
how OSD Marketing institiuted strategic advantage through

Information Access by developing an information center.
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We define distributed information center as the pooling of

information such that the information becomes more than just data.

DISTRIBUTED INFORMATION CENTER

== SOURCES —

n Mainframes
D:ED HP 30005

g PCs

== INFORMATION -~

SUMMARIES

TRENDS

ANALYSIS

HISTORY
ASSUMPTIONS
RULES/REGULATIONS

NEEDED
INFORMATION
PO REY
DECISICN
MAZERE

nterers

It has context, it has meaning, it has relationship, it provides

information for decisions so it goes much further than just meaningless

datapoints. With that as background, let's explore some of the trends

and the- history of these information centers.
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@ HUMAN TERMS

@R GENERAUZED BY INDUSTRY
W AD HOC

@ CONTEXT SENSITIVE
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One of the key trends is the understanding of information as an
asset. As an asset when information bgcomes pooled you can then adopt
the objective of utilizing that asset to forward your business.

Another trend is that the MIS manager once he has pulled this information
can have strategic influence as a line manager within the business. No
longer just a DP shop, now the MIS manager becomes important strategically
for the firm in order to achieve the kind of advantage that Porter is
talking about. Another key trend would be the recognition of the
difference between transaction-oriented data and management-oriented data.
Transaction-oriented data is the traditional data processing machine. It
is a process that has an action trigger like an order coming in and has a
series of actions such as picking list is filled out, the order is picked
from the shelves and packaged and shipped, and then it has a closure or
loop or which is the result which is invoicing and payment by the custorer
These traditional systems have had closure and are contrasted to what we
are beginning to see as the emergence of the information center. These
centers are open-ended and the processes that are involved in them are
recurring and the data is being used by managers and doesn't have the
action, trigger, results effect; it tends to be more open-ended. So
the actions that are employed in information centers are on-going,
dynamic, flexible, ad-hoc as we will point out later.

The data in transaction-based systems is usually coded. It has
a number of digits and you don't know exactly what that data means.
In other words, it doesn't have context, whereas, when you look at
management-oriented systems (information centers), the data becomes
informational - rather than a code 15 it's sales region, southern.
Oor, rather than A or B you know that it is the salary file. The

data is expressed in human terms, understandable terms.
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Another thing that has happened is that the solutions within
within that value chain are less customized from a management per-
spective. Management has a higher level view of exactly what a company
is doing, they need income statements and balance sheets. They don't
have to worry about the individual processing that is occurring in
each step of the value chain so rather than very customized solutions
like a transaction-based system, they are generalized. Management-
oriented systems have real ad-hoc ability, they are context sensitive
So what has happened traditionally is we have moved away from these
transaction oriented systems towards management-oriented systems.

It has been slow, but it has been the foundation of the information
center.

The graph below illustrates a traditional solution.

Traditional Solutions

Transaction  Extract Management Convert To
Systems Oriented Data information
PAYROL E '
SUMMARY QUERY Combne ano Anei;ze ?:
+
ACCOUNTS E = 3
e I
-
— Comvert to Mev < =
ACCOUNTS | A
e = = &
(3 W= <
3 N Z
: . :
L]
E @] {Regorting/Consodation
ad Dstrdution
MULTIPLE SOURCES MULTIPLE STEPS TO
MULTIPLE FORMATS ADD CONTEXT,MEANING,

On the left, the traditional transaction system, closed loop
processes which are just data and the tasks associated with trying to
get that information to meet a management need are on the right. These

generally involve multiple steps: it is reports, query screens, review
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screens, etc. and it involves the manual rekeying of data into Lotus
spreadsheets. You have to combine and analyze it to get it in terms
you can use to make management decisions. These multiple steps
resulted in a long and laborious task. What we are saying today
today is that Information Access has provided the solution to that
long task and provides management-orienated information which is
pulled together in a contextual relationship such that you have a
rational method of collecting, managing, and distributing information
so that the information can be used to make decisions, expedite action
and achieve competitive advantage. The information center becomes
the first step in implementing a system by which you can support and
achieve competitive advantage once it has been isolated within the

industry.

- Management Oriented -
THE INFORMATION NEED

B A rational method of collecting,
managing, and distributing information
which gives us a clear focus to:

W Make better decisions
W Expedite action
W Maintain quality
W Evaluate results

On a company wide, sub=entity,
workgroup and Individual basis

The implementation of this Information Center has provided a way
for us in HP Product Marketing to look at our information from a totally
different perspective. For the first time, because the Information

Center has given context and relationship to the data, we know that
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for instance, products are selling stronger in one region than in
another. Or, we understand that discoupting structures are causing
discounts to occur at higher rates in one part of the country or the

world than another, so we begin to get a whole new look at the data.

Case Study OSD Markeling
Results & Benelits

LOOK AT INFORMATION I:> P | wew oppommsies

FROM NEW PERSPECTIVES [} | enc arematives
w A Tie vantage Ron ' for Action and
Mesuits
PLEXIBIITY TO MEET Aée 1o Address
é},\ NEED AT HAND rJ> Competition
* The Agn Intgrmgtsr Customer Needs,
|2 1o Those Wh hee: ¢ hl 1 .

. the Form hewzec

~ ' RESPONSIVENESS ‘ $§ $ | Cost Containment
/l I e heece: ! |s =g . Proth improvement
—

INTERY 3

-

This ties into one of the three key things that Porter points
out as ways of developing competitive advantage. It offers

the opportunity to spawn new businesses or look at new ways

of doing your business. You may have had an opportunity, for
instance, to implement promotions based upon this new information
you receive from this information center.

The second point is the flexibility of the information, the
adhoc, dynamic, on-the-fly use of Information Access provides a way
to differeniate our product. We can get the right information when
we need it on a timely basis and if it's getting close to the
year-end and we are under sales, we can execute a program to improve
the situation. It enables us to look at our customers and see what

type of customer is buying and how to differeniate the product.
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For example, if we find that we are getting more sales in a specific
segment, we can understand that and begin to better meet customers
needs. That is Porter's second point, differeniate your product with
information technology.

The last point is responsiveness - the timeliness of the
information. A good example is a team of accountants who are
using a Lotus spreadsheet format for summary reports. From an
actual beta site, we found that by using Information Access to
automatically link the data into your Lotus spreadsheets, we have
been able to increase productivity from a 12 hour process to an
hour and a half process. This really cut the overhead costs!
So again, here is an operational application of the technology
that provided a cost benefit. with‘all these things wrapped
together we have implemented an information center that provides
competitive advantage and allows us a different way to look at our

business, achieve results and develop strategic opportunities.
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UTILIZING DATA PROCESSING INFORMATION
TO SUPPORT MANAGEMENT DECISIONS

I) Information Technology = Competitive Advantage
A. Why does information technology have strategic significance?
1. Transforms the way value activities are performed.

+ information processing component
dfn: steps needed to capture, manipulate and
and channel data to perform task (MRP),
substitutes machines for human effort,
ledgers give way to computers.

* physical processing component
dfn: physical tasks required, computer controlled
machine tools.

* linkage of buyers and supplies
McKesson Drug
JIT inventory

2. Transforming Products
* information component expanding
LaserRom
electronic fuel injection
Compustat, SEC data
Value Chain Technological and economically distinct activities.
Cost drivers for each. If total cost of value activities < price
then a profit results.

Trends Information content of products is increasing
Information content of value chains is increasing

B. Changes the Nature of Competition
1. Changing Industry Structure
- power of buyers
* Videotex home shopping
* on-line mortgage services
* American Airlines System Sabre

- substitution
* LEXIS

- entry barriers
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#Merrill Lynch, cash management account information
- rivaly
* distributors increase fixed costs and displaced people,
an increase in volume must result
- suppliers
* tie McKesson to drug stores with in house systems
(switching costs)
2. Creates Competitive Advantage

- lowers costs
* Ceasors Place

- differentiation
* American Express Travel Services for custom products

3. Spawns new business
- Federal Express Zapmail
- USA Today
C. Competing in the Age of Information

1. Assess information intensity of product and value chain

Hi | o0il Newspaper
Information |
intensity |
of value | Cement
chain Lo |
Lo Hi

Product Info. Content

2. Potential for Industry Structural Changes
- 5 factor analysis
3. Identify and rank ways information technology can provide
competitive advantage or new business and implement.
II). The Information Center Technology can achieve competitive advantage
A. Definition of Information Center
- pooled, logically related data with context and meaning

B. Trends
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information is asset

information is more than data, has context

MIS has strategic roll

- software technology (I/A) allows information center to come out
of transaction database.

Emergence of Information Center
- transaction vs management oriented data
- traditional solution

- what is needed!

. Implementation Example

Results and Benefits - How Information Center has yielded New
Business, Differentiation or Low cost

- New perspectives
- Flexibility

- Responsiveness
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HP Help in Customizing Software

Andy Watts
Hewlett-Packard Ltd.
Pinewood,
England.

Summary.

Hewlett Packards Office Productivity Division, located in Pinewood,
England, is one of a number of HP Divisions to provide a Special
Projects capability. Special Projects are custom software modifications
to standard products to tailor them specifically to an individual
companies needs.

This paper looks at the approaches and processes that are required to
provide an effective Software Customization capability. It shows the
many common threads between customized software development and standard
product development and also the areas of significant difference.

This paper will illustrate the factors that make projects good
candidates for specials and what makes a bad candidate. It will also
show. that attention to Quality and Support and the adherence to an
effective and understood process for software development is as
critical, if not more so, for customized software as it is for standard
product development.

The Formation of a Specials Capability

Before describing the mechanism of special projects, it is worth looking
back at the major forces which make the availability of such a service
necessary.

Over the last 5 to 10 years the Office Automation industry, vendors and
customers alike, has undergone a major shift of emphasis. Initially,
efforts where concentrated on standalone problem solving capabilities
such as word processing and spreadsheets. Recently, the requirement to
provide these facilities in an integrated networked environment has
become the driving force.

As customers and vendors have become more and more sophisticated in the
systems that they build, these systems are becoming mirrors of their
organizations. While some companies control their Office Systems from
one central location, others have decentralized administration and
purchasing policies. While some companies, like HP, use electronic mail
as an extension of an ‘open door’ communications policy, others, such as
the military, use it’s capabilities to ensure that proper communications
channels and security procedures are adhered to. In addition for many
companies, their Office Systems, or more correctly their implementation
of Office Systems, are their competitive edge.
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Increasingly these factors are leading companies to recognize the need
to tailor Office Systems for their own individual organizational needs.
HPs Office Systems, and those of other major vendors, incorporate a
comprehensive suite of ’‘customization’ tools as part of the standard
product. And indeed, organizations exist, both internal and external to
the vendors, that perform customization work using these facilities.

However, there will always be a more specific and specialized need.
There will always be features, performance and behavior necessary to a
companies operation of Office Systems, the provision of which requires
detailed knowledge of and access to the internal workings of the
products themselves.

There are four ways in which this need manifests itself among the major
corporations.

1) Leading Edge Projects.
Often larger companies, in their continuing effort to maintain and
improve their competitive edge, embark on projects which have
requirements not yet addressed by the product offerings of the major
vendors. These companies require help from their vendors in adding
the needed capabilities to the products well in advance of when the
vendor would be able to release a generic capability.

2) Trailing Edge Projects.

In contrast, other companies due either to the logistics associated
with implementing large Office Systems in their organizations or
from a conservative culture, choose to implement those products
which are, for the most part, ’‘functionally stable’. While it would
be impractical for a vendor to provide a permanent enhancement
process on older versions of all products, for some companies it is
an essential and cost-effective requirement.

3) Utility / Tool provision.

In the larger office systems products, a wealth of ’unsupported
utilities’ and administration tools grow up around the product.
These originate from a wide range of sources; from the development
labs, from the vendors support organization, from the vendors own
internal implementation of the products, from third parties and from
customers themselves. Some of these utilities are of sufficient
general use to be marketed as part of the product line by the
vendor. Others are specialized and would not justify the costs of
‘productization’. Nonetheless, Customers require access to and, more
importantly, support of, such utilities as will improve the
efficiency of their implementation.

4) Data Structure Access.
Often, companies require, in order to develop their own
applications, access to unpublished data structures and file formats
used by the vendors products. Software vendors are reluctant to
publish internal data structures for a number of reasons; It
establishes a dependence that prohibits future changes and
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enhancements and support of direct access to data structures
presents a complex challenge. In order to be successful in their own
implementation, however, customers require a mechanism to get access
to the data they need, in a supported manner.

These factors, catalyzed by a number of specific projects, resulted in
Hewlett Packards Office Productivity Division setting up a Special
Projects capability similar to that provided by a number of HPs hardware
divisions.

Objectives, Charter and Non-Objectives.

It is important in any service to early on, establish the ground rules.
With clear objectives and charter it is easier for customers and HP to
determine when a Special project is warranted, feasible and
cost-effective.

The Special Projects Charter can be expressed as:

"To provide a Service to HP’s customers to
enhance and extend OPD products to meet their
specific business needs."

“To provide a service ...."
Through Special Projects, Customers can commission enhancements to
OPD products. They can obtain those enhancements that only they
require and can obtain them in a time frame that is appropriate for
their business needs.

"... to enhance and extend OPD products ...."
This is an extremely important aspect of Special Projects. Specials
are almost always compatible with the general product direction of
OPD. Special Projects are, in the main, incorporated into the
standard products at the earliest possible opportunity, providing
the customer with the same long term support that they would expect
from any HP product.

“.. to meet their specific ..."
Special projects are undertaken in partnership with a single
customer and reflect their specific requirements.

* ... business needs"
Special Projects must always provide the customer with a significant
return on investment.

It is worth noting here that the objective of ensuring customer
satisfaction in HP’s products is not an objective of specials. Customer
Satisfaction is central to HP’s product development philosophy. The
responsibility for ensuring that satisfaction remains firmly vested in
the product development teams.
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What Sort of Projects are Good Specials?

Given the creating forces and objectives, it is possible to identify the
sort ]of projects which are good specials. This is best done by a few
examples.

Case 1 - HPDesk Addressing Mechanisms

The philosophy of HPDeskManager is one of addressing electronic mail
users by name rather than by numeric identifiers. Some organizations
address business communications to the job function rather than the
individual. This ensures that personnel changes do not need to be
reflected in the mail directory. A project to enhance HPDeskManager to
accept numeric job code identifiers as user names is a good special.

o It addresses an individual customer need rather than a generic
one.

0 It does not conflict with the general product direction

0 Being a small project, it has sufficient return on investment
to warrant a special.

Case 2 - Multi-Vendor Electronic Mail Directory.

A large electronic mail network that encompasses office systems from a
number of vendors poses a problem in directory maintenance. Each vendor
employs different directory mechanisms. While the issue of standardized
electronic mail communications is now addressed by the CCITT X.400
standards, the directory services standard (X.500) is some way off a
practical multi-vendor implementation. Customers who currently operate
multi-vendor networks need to provide a directory linkage on current
technology. This makes a good special because:

0 It requires specialist knowledge of the product to open the
directory architecture.

0 It is specific to an individual customer in that the mix of
mail systems and architecture of the distributed directory
would be unique.

o Provision of automated Directory services is in keeping with
the general product direction.

o While being quite a large project, the impact on a large
network more than justifies the cost.

Case 3 - Product Specification Extension.

Occasionally, customers find themselves wusing a product in an
environment outside the product’s specifications. Whereas in hardware
terms this might mean using a product which has been certified to -20°C,
in an environment where temperatures drop to -70°C. In software terms
this might be requiring a throughput that is an order of magnitude in
excess of the product’s specification or extending a products
specification to include support for a specific printer or terminal not
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previously supported in the standard product. These are appropriate
specials because :

0 They require performance or specification in a product beyond
that required by other customers.

0 It doesn’t conflict with the product or have an adverse affect
on other customers implementations.

o It generates significant return on investment for the customer
in terms of either increased throughput or reduced hardware
resource.

Projects that are not good specials.

Conversely, there are some projects that are not best handled as
specials even though they might initially appear to be.

Case 1 - Low investment return.

A project was investigated to provide a support in HPWord for a
previously unsupported printer. In this particular instance, the
customer concerned possessed only a very few of these printers. This
project turned out not to be a good special. It was a better business
decision for the customer to replace the small number of printers with
newer models (which they intended to do in the future anyway) than to
finance a special.

Case 2 - Not in Line with Product Strategy.

A request to provide, within HPAdvanceMail, a conversion between two
third party document converters is a common request. While this is an
important requirement for the customer, it does not make a good special
project. Support for these third party word processors could never
become part of the standard product. A better special project in this
case is for OPD Specials to develop a generic converter plug-in
mechanism. Then the converter itself could be developed by either
customer or word processor vendor or third party or HP Project Center.

Case 3 - Product Dissatisfaction.

A limitation in HPDeskManager’s distribution 1list handling made it
difficult to correctly address a user whose name clashed with more than
500 other names. While this limitation is only of issue in very large
networks, it does not constitute a special project. Essentially, since
this restriction is not a publicized limitation of the product it
constitutes a product defect and therefore a solution to this request is
the responsibility of the product development teams.

Case 4 - Published Mechanisms

The development of gateway connections between HPDeskManager and other
customers own private mail systems is often the subject of specials
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requests. In most cases these do not require special project
developments since the mechanisms to develop gateways are provided
through standard HPDeskManager product features such as Foreign Service
and the HPDesk intrinsics. This sort of development is normally better
tackled by customers own development staff, a local software house or
HP’s own Project Center Operations.

A Process for Specials.

In order to have a successful project, a thorough process is required.

In all Special Projects, as indeed in all software development projects,
the development of a comprehensive Functional Specification, of the
problem and proposed solution, is the most important phase. Such a
document can help to guarantee success and lower costs of the
implementation by:

* Providing a firm project description and plan.

* Ensuring user acceptance and support

* Minimizing changes and delays

* Enabling productive scheduling of people and other resources.

The Functional Specification is most important for it defines and bounds
the problems. This specification determines the total system design from
a level above the detail level. Additionally determinations are made of
the capability to accomplish the desired end. It is also typically
utilized to determine the cost of producing the complete system.

In addition a Functional Specification enables accurate projection of
project cost, eliminating the need to add a "risk factor".

Special Projects, like any software development activity, have a Life
Cycle. It is important to the success of a Special Project for this life
cycle to be clearly understood and agreed to by all parties before the
project begins. It ensures that the project is managed efficiently,
keeps costs down and ensures that the resultant project accurately
reflects the customers needs.

There are five phases to a Special Project, each has its own unique
characteristics, and each constitutes a major milestone in the Project
life. The five phases are:

Phase 1 - Preliminary Investigation.
The purpose of a Preliminary Investigation is essentially to
determine whether there is scope for a project. This is not only
from a technical viewpoint but also in terms of the potential costs
relative to the business needs of the customer. The deliverables of

HP Help in Customizing Software 2007-6 Andy Watts



Phase 1 are a Functional Specification Proposal. Which includes a
ball-park estimate of project scope and cost.

Phase 2 - Functional Specification.
This is the most important phase of a special project. It is in this
that we conduct a detailed analysis of the project in partnership
with the customer.

Typically this would involve one or more working sessions with the
customer to determine needs and requirements and gain an in-depth
understanding of the problem. This is combined with a period of
technical investigation and specification at OPD.

If the results of the investigation reveal that there is a need for
a special development, the deliverables of this phase are:

0 Scope
A detailed Functional Specification outlining the
architecture, functionality and constraints of the
solution and its operation within the proposed
environments.

0 Cost
A fixed cost for the development of the project.

0 Schedule
An estimated development and delivery schedule.

These deliverables are encapsulated in a Software Development
Project Agreement which sets out, for both parties, the terms and
conditions of project development and documents the mutual
understandings. In addition, the Specification phase produces:

0 Support Plan

It is an objective of all specials that, at the earliest
opportunity, as much of the service as is appropriate will
be incorporated into the standard products. This provides
the customer with the same long term commitment to support
for a special that they would expect for any standard
Hewlett-Packard product. There may be components for which
this is not appropriate or feasible. These components will
be identified in the Functional Specification and may be
either handed over, in source code, to the customer or
supported long term by a Custom Support Plan (CSP). A CSP
is normally put in place for the period after completion
of the special up to the time it becomes part of the
standard product so that immediately delivery takes place,
ﬁge Customer has access to the full support resources of

0 Acceptance Plan
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Since the customer 1is a major participant in the
specification of the project, they must also be a major
participant in the verification that the delivered product
meets the specification. The last act in the development
phase is acceptance testing and it is important that it is
planned and understood as early as possible.

Towards the end of the preparation of a Functional Specification, HP
and the customer review the project together. This review is an
important process for not only does it give both parties the
opportunity to discuss and evaluate the proposal but it also gives
the customer (or HP) the opportunity to vary any of Scope, Cost and
Schedule recognizing that each has an impact on the other.

Phase 3 - Development.

During the development phase HP works with the customer to develop
and install the special. It includes all activity from Functional
Specification approval to completed acceptance testing. It includes
all those aspects of a software- development life cycle that are
included in standard product development. Test planning, internal
design, development, testing, quality analysis progress tracking and
reporting etc. are all as much a part of the specials development
cycle as for any project. Although Specials tend in general to be
smaller than a normal HP development project, they have no less need
of a thorough and complete development process and attention to
quality. Phase 3 concludes with acceptance tests and delivery.

Phase 4 - Warranty and Special Support.

Upon completion of the development and demonstration to the customer
that the product substantially conforms to the Functional
Specification, a warranty and Special Support phase commences.
During the warranty period (which is typically 90 days), HP and the
customer work together to rectify defects and to bring the product
further into compliance with the Functional Specification. Special
Support, for a period after warranty is optional and is typically
covered by a Custom Support Plan (CSP).

Phase 5 - 'Roll-In’.
At the earliest practical opportunity, the Special Product is
included in the HP Product Line. This provides the customer with the
benefits of long term support and the use of the standard product
enhancement process. There are often some components of the special
(occasionally all of it) which cannot be included in a standard
product. These components will have been isolated at specification
phase and a plan for long-term support put in place. Normally the
majority of the special will become part of a standard product so
that the CSP can be terminated and the ongoing support costs to the
customer reduced.
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A Special Project Team

As with all projects, a special project is a team effort. However,
Special project teams are of significantly different composition than a
product development team. There are in fact two project teams, one from
HP and one from the customers organization.

The HP project team that is brought to the customers facility is staffed
by a Project Manager (PM), Office Automation specialist(s) from OPD and
a local Office Automation software support engineer. This team is
supported by the product development teams, the division and response
center support organizations and the local sales and support team. The
HP Project Manager assigned to the project is responsible for the
activities leading to the production and delivery of the project
deliverables. The HP Project Manager is the focal point of contact
between Hewlett-Packard and the Customers organization for the project.

For the Specials process to work successfully, the appropriate people in
the customers organization must also participate. As a minimum, a review
body consisting of representatives who know the day-to-day operations,
procedures and methods both in the MIS staff and the local and remote
user community is required. These resources know what is necessary to
make their individual responsibilities / functional areas more efficient
and effective. It is very important to the project that the customers
management identify, make available and communicate their support to the
key participants in the review process.

As is the case with all projects, there are many activities which
require constant attention. Hewlett-Packard provides a Project Manager
(PM) to the Project. The HP Project Manager will drive and direct most
of the activities relating to the project, but will need a single point
of contact within the Customers organization. Therefore, prior to the
start of any project activities, it is be requisite that Customers
management select and empower a project manager (PM) to work
peer-to-peer with the HP Project Manager. While the customers PM might
not be a full time job, he or she must be available when needed to help
schedule, coordinate, meet, report, communicate etc. the customers
resources and activities.
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Summary

The availability of a Specials capability within the Office Productivity
Division has opened a number of opportunities for HPs customers. With
such a capability the ability for a customer to address a business need
with HPs Office Products is not restricted by the closeness of fit
between the standard product and the customers needs. It is restricted,
as it should be, by the ability of the customer to analyze and justify
the return on investment. If a facility is required by a specific
customer it only needs be justified in terms of their own organizational
cosgs and benefits not those of entire installed base for the vendors
products.

The Specials Life Cycle and process described above reflects the
commitment we have to doing the job right the first time. It is our
experience that to do it right both the customer and HP will need a
basis for agreement as to the user’s requirements and business goals for
the project. HP believes that a detailed, agreed functional
specification document is essential to the success of the project. The
finished document provides the customers management with a level of
detail necessary to ensure that project expectations are identified and
possible to be achieved. It also serves as a project guide book and
helps both parties readily identify issues in a timely and appropriate
manner.
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In the beginning...

In the beginning, the PC and the HP 3000 were separated by an
impenetrable wall. When the personal computer was first used in
the commercial environment, connectivity with departmental
computers was non-existent. Any interaction between the two was
typified by the accountant who copied needed numbers from a
printed report into an electronic spreadsheet, then massaged them
a bit, created some elementary graphics, and, if necessary,
created transactions that were then entered manually into the HP
3000. File transfer between the PC and the departmental computer
was virtually unheard of.

And then there were terminal emulators...

Finally, the wall started to crumble with the introduction of

terminal emulators. The PC user was now able to use his PC for.
real work; as a terminal hooked to the host computer. Some users

were knowledgeable enough about the databases that they used to

select data with Query, write a report to an MPE file (without
carriage control), copy the file to the PC using their favorite
emulator software (AdvanceLink of course), and import the file
into their favorite spreadsheet or database package. Again,

after working with the data, they still had to formulate

transactions for manual input on the HP 3000.

Today...

With the advent of "cooperative processing", the wall has now
been torn down. Hewlett-Packard’s Cooperative Services product
(HPCS) gives the third generation language application designer
the ability to create PC programs that:

W Directly read, write, and update HP 3000 TurboIMAGE
data bases.

® Directly read, write, and update MPE files.
B Execute MPE commands

B Exchange data with host procedures stored in
segmented libraries (SLs).

B Use local PC files, printers, and plotters.

8 Access the host HP 3000 via OfficeShare LAN or basic
serial connections.

B Use shared discs on HP 3000 and PC servers.

Cooperative Processing
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B Present a consistent PC user interface using MS
Windows and NewWave or other company standard screen
handlers.

m Allow user mobility by running from portable
computers in the field or at home.

m Can be written in COBOL, Pascal, or C languages and
run on the HP Vectra PC, the HP Touchscreen, the
Portable Plus, or on the IBM PC/XT, PC/AT or PS/2
personal computers attached to almost any HP 3000.

what is Cooperative Services?

Cooperative Services is the only PC and HP 3000 software required
to create PC applications written in COBOL, C, or Pascal that
exchange data with the HP 3000 host.

The major components of the product are:
®m The HP 3000 server process.

m The "Requestor" -- a terminate-and-stay-resident
(TSR) PC process.

m A set of library modules that are linked with the
application program.

B Conversion modules to handle the differences between
character sets and numeric representations on the PC
and the host.

Wwhy would I want to write a cooperative processing application
rather than a HP 3000 terminal-based application?

Cooperative processing applications are your best choice:

m If you have already written your PC application and
you would like to have your program retrieve some data
from the HP 3000 or write data to a host database, file
or, possibly, send data to another user via HP Desk
Manager.

m If your intended user base is already using PCs for
word processing, graphics or with local databases and
they would prefer not to use a terminal emulator
program.

m If your users are dgeographically separated from the
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HP 3000 and you want to reduce the costs of data
communications by minimizing the connection time to the
host.

B If you want to automate data transfers from field
personnel who use portable computers to collect and
validate data on the PC prior to transfer.

B To provide your PC community with a consistent user
interface with tp data processing tasks. The most
obvious case would be those who are used to MS Windows
and, in the near future, HP’s NewWave product.

Will Cooperative Services increase the performance of our HP
3000s?

In a well planned transaction processing application, where the
data is stored both on the host and on the PC and access to the
HP 3000 is kept at a minimum, cooperative processing will not
degrade your HP 3000 performance. In some cases, performance may
actually improve by removing the screen handling and data
validation from the host machine.

Moving an existing application from the HP 3000 to the PC without
changing where the bulk of the processing takes place, can
actually increase the load on the host.

Several actions can be taken to reduce the load on the host:

B Do as much processing on the PC as possible. This
may require keeping certain fairly static data bases on
the PC for validation instead of going to the host to
check each item on a data entry screen. These
validation files may be refreshed on a daily, weekly or
monthly basis, depending on the needs of your
application. The files would contain data such as
account and department numbers, part numbers, or
customer information.

B Use Remote Procedure Calls (RPC) to do the heavier
host processing. For instance, if a transaction
requires reading through long chains and returning only
a subset of all that was read, most of the work should
be done in a procedure stored in the group or account
SL. This way, the PC will only have to make one call
to the host for information, instead of performing a
DBFIND and many DBGETS. The requested data can then be
returned in a single block.

B An asychronous process can be spawned on the HP 3000
with an RPC to handle transactions as time allows.

Cooperative Processing
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Many PCs could write complete transactions to a message
file, and the host process would execute them on a
first come first basis. Each PC would continue
immediately, as if the transaction had been posted.
This would also give the PC user the impression that he
had the entire machine to himself.

Is HPCS hard to use?

Writing PC applications to access host databases is not a lot
different than doing it on the HP 3000. Here is an example of
opening a host database from PC COBOL:

MOVE " HCSAMP.PPCDICT.HPOFFICE;" TO BASE.
MOVE "MGR;" TO DB-PASSWORD.
MOVE 5 TO DB-MODE.

CALL "DBOPEN" USING BASE DB-PASSWORD DB-MODE DB-STATUS
HCSTATUS.

IF HCSTATUS NOT = O
MOVE "DBOPEN" TO HC-CALL
PERFORM HC-ERR THRU HC-ERR-EXIT.

IF COND-CODE NOT = 0

The only difference between this and host COBOL is the addition
of the HCSTATUS variable. HCSTATUS was included to provide the
application the status of the data communications between the two
machines.

Since data and not just addresses are sent to the host during
IMAGE and MPE file access, the first word of each buffer must
contain the size of the buffer in bytes. For example, in COBOL
this would be the way to define a structure for a DBGET:

WORKING-STORAGE SECTION.
01 ORDER-MASTER.
05 LNGTH PIC S9(4)
USAGE COMP-0.
05 ORDER-NUMBER PIC X(10).
05 CUST-NUMBER PIC X(08).
05 ORDER-DATE PIC X(06).

PROCEDURE DIVISION.

MOVE 24 TO ILNGTH OF ORDER-MASTER.
MOVE 2 TO DB-MODE.

MOVE "#*;" TO DB-LIST.

MOVE "ORDER-MASTER;" TO DSET.
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CALL "DBGET" USING BASE DSET DB-MODE DB-STATUS
DB-LIST ORDER-DETAIL DUMMY HCSTATUS.

IF HCSTATUS NOT = 0

It is also necessary to add code to make and terminate the
connection with the host HP 3000. This entails providing the
logon string and the server name for OfficeShare, or COM1 or COM2
for a basic serial connection. In COBOL using OfficeShare to
connect to a HP 3000 named "SERVER" might look like this:

MOVE "SERVER" TO CONNECTID.
MOVE "MGR.SAMPLE" TO LOGON.

CALL "CONNECT" USING CONNECTID LOGON HCSTATUS.
IF HCSTATUS NOT = 0

MOVE 0 TO TRACING.

CALL “STARTSERVER" USING TRACING HCSTATUS.
IF HCSTATUS NOT = 0

Disconnecting is just as easy:

MOVE 0 TO DUMMY.
CALL "STOPSERVER" USING DUMMY HCSTATUS.

MOVE 1 TO LOGOFF.
CALL "DISCONNECT" USING LOGOFF HCSTATUS.

Data Format Conversion

The remaining difference between HP 3000 and PC code is
converting data between PC and HP 3000 formats.

Numeric Format

Numbers were never created equal. For example, when the personal
computer was created, all integers were stored in 8-bit bytes,
the low byte on the left then the high byte on the right. Even
with today’s 16 and 32-bit architectures, integers are still
stored in the same manner. The HP 3000, on the other hand,
writes data in 16-bit words -- high byte on the left and the low
byte on the right, just the opposite of the PC.
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Because of these types of inconsistencies the CONVERT function
has been provided to convert to and from the following PC and
host numeric formats:

Pascal and C Conversion Pairs

Host Format PC Format

TurboIMAGE I, J 8086 1 Word Integer
TurboIMAGE I2, J2 8086 2 Word Integer
TurboIMAGE R2 8086 2 Word Floating Point
TurboIMAGE R4 8086 4 Word Floating Poin
TurboIMAGE P 8086 2 Word Integer :
TurboIMAGE K1 Unsigned Integer

Microsoft COBOL Conversion Pairs

TurboIMAGE P Packed Decimal
TurboIMAGE 2 Zoned Decimal
TurboIMAGE K1 COMP-4

Micro Focus VS COBOL Conversion Pairs

TurboIMAGE P Packed Decimal
TurboIMAGE 2 Zoned Decimal
TurboIMAGE K1 COMP (2 word integer)

Numeric conversion is necessary only when numbers are brought
down to the PC from the HP 3000 or are being sent to the HP 3000
in a buffer. HPCS has no knowledge of the format of data in the
program’s data areas. HPCS does automatically convert some HP
3000 data, such as certain words of the TurboIMAGE status array
and error numbers returned by FCHECK.

As an example, all of the TurboIMAGE intrinsics return
information in the STATUS array. When the intrinsic call is
successful, Cooperative Services automatically converts selected
words from host to PC format. Typically, record addresses are
not converted, because their value is of little use to the PC
application.

If TurboIMAGE call is unsuccessful, only the condition code is

converted to PC format, while the other nine words are left in
host format for use by the DBERROR and DBEXPLAIN intrinsics.
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Character Formats

Data on a host may be represented in either IS0O-7 or Romans
formats. Data on a PC may be represented in Roman8, IBM8 or ANSI
formats.

It is difficult to make absolute statements about patterns of
character code set usage. However, the Vectra family and IBM PCs

are more likely to use the IBM8 character set. The HP
Touchscreen typically to uses the Roman8 character set.
Microsoft Windows uses the ANST character set. Individual

software packages exhibit variability in code set use.
If you expect your application to have international
distribution, you may want to consider providing the following
types of character set conversions:

Asian Character Set Conversion Pair

Host Character set PC Character Set

Host Chinese or Taiwanese PC Chinese or Taiwanese

IS0-7 Character Sets Conversion Pairs

ISO-7 Host Format PC Format
us Roman8
Swedish/Finnish IBM8
Danish/Norwegian ANSI
French

German

UK

Spanish

Italian

PC or Host Format Host Only Format
Romans8 IBM8

ANSI

IBMS ANSI
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Conclusion

Cooperative processing is not for all possible applications. But
if you are looking for a way to add value to your new or existing
PC applications, to present a consistent PC user interface to
your users and customers, or give mobility to a force of sales or
service personnel, now is the time to consider creating
cooperative processing systems.
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The purpose of this paper is to enlighten the reader on various printer
technologies as well as provide some insight to where each of these
technologies can be best utilized.

Before this can be effectively accomplished, it is first necessary to
discuss four common business printing areas. These areas are:

A) DeskTop Publishing

B) Business Graphics

C) Office Publishing

D) Electronic Data Publishing

A) DESKTOP PUBLISHING

Desktop publishing applications range from the simplest documents (text
only) created with electronic typewriters or word processors to
documents consisting of any combination of test, graphics, charts,
illustrations, photographs and numeric data. Desktop publishers are
now producing camera-ready artwork for manuals, newsletters and other
formal communication using .an integrated page composition system
without ever making a trip to the typesetter. During the past 20
years, computers have automated text creation in the office from labor
intensive manual methods straight into the twentieth century. Computer
systems designed for processing text save time, effort and money: more
critically, they give businesses more and more control over all aspects
of the appearance and production of their text documents.

Categories Within DeskTop Publishing Include:

Professional Typesetting: - Applications include camera-ready
documents, and final drafts for publishing.

Page Composition: - Applications include manuals, press releases,
newsletters, price lists and user documentation.

Merged Text & Graphics: - Applications include proposals, technical
documents, text printouts from word processing, spreadsheets and
database software integrated with graphics and presentation materials.

Sophisticated Word Processing: - Output typically includes contracts,
articles, short manuals and external correspondence.

General Word Processing: - Output includes letters, interoffice
correspondence, spreadsheets & reports.

B) BUSINESS GRAPHICS

Every day, American offices generate more than 600 million pages of
computer printouts. A survey published by Dewar’s Career Profile
showed that 42% of respondents cited excessive paperwork as the major
data processing problem. The information systems of today are capable
of generating reams of "timely" data designed to assist with decision
making. Business graphics offers a viable alternative to the problem
of information overload.
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Studies suggest that a person can absorb tables of numbers at 600 to
1200 words per minute. By comparison, a person familiar with reading
pictures, charts and graphs can comprehend information at a rate
equivalent to 50 to 70 million words per minute. These and other
claims for increased efficiency and productivity are verified by the
rapid growth occurring in this market.

Business Graphics Applications
Applications in Business Graphics include:

Decision Graphics: - The use of charts for analysis and decision
making. Analysis of spreadsheet data, past and present, for example,
is used to perform "what if" transformations.

Information Graphics: - The use of graphics for interdepartmental
communications and reports. Its primary use is communicating a point
more efficiently, rather than serving as an analysis tool.

Presentation Graphics: - The use of graphics to provide visual output
during presentations such as overhead transparencies, flip charts or
35mm slides.

C) OFFICE PUBLISHING

Corporate publishing systems are generally found in larger corporations
(Fortune 1000 companies) that produce high-quality documents at high
volume as a regular part of their business. Typical publications
include reports, manuals, annual reports, prospectuses and newsletters.
Intended for prospects, clients, and shareholders, these publications
must convey a very high quality image. To save money and maintain
better control over these publications, many companies often choose to
bring publishing systems in house. Such systems also offer
corporations many of the same publishing tools which are expensive when
using outside typesetting and graphics professionals.

Corporate publishing solutions available on multiuser computer systems
integrate mini-computer or mainframe hardware with text, graphics and
page composition software. It couples the speed and processing power
of a large computer with the ability to link users to a corporate
database (as well as provide information from one user to another).
High-end laser printers 1linked to multiuser systems allow for
high-speed printing of compound documents. The higher price tags of
these laser printers can be offset by increased productivity for a
larger number of people.

D) ELECTRONIC DATA PUBLISHING

EDP printers are usually connected directly to mini or mainframe
computer systems in an Information System Department. These printers
are used for high volume printing jobs and internal correspondence,
since most EDP printers have resolutions too 7low to produce high
quality output necessary for for office publishing.
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Typical applications for EDP printers include operator technical
manuals, accounting output such as large spreadsheets, general ledgers
& balance sheets, rough drafts, system dumps, electronic mail messages,
printing of pre printed forms, barcoding for shipping and receiving
docks and printing of ordinary documents that may need to be archived.

Although EDP printers may have a higher initial cost than office system
printers, they typically have a lower cost per page. For example, a 45
page per minute laser printer has a cost of about 1 cent per page, but
an 8 page per minute laser printer will have a cost of about 3 cents
per page (cost per page based on consumables only, paper was not
included).

Duty cycle is another area where EDP printers and office printers
differ. EDP printers typically have higher duty cycles; up to about 1
MILLION pages per month. Office system printers have duty cycles of
less than 100,000 pages per month. This is why EDP printers are often
the computer system’s "workhorse", used for large volume printing and
the day to day rough drafts.

Now that we have examined the different applications for printers,
let’s discuss the technologies which dominate the market place today.
Raster printing devices like serial dot matrix, line impact dot matrix,
inkjet and laser printers provide for most of the office printing
needs.

RASTER PRINTERS

The achievement of the mid-seventies toward the advancement of computer
graphics was cheap raster graphics based on television technology. In
raster displays, the display "primitives” such as lines, characters and
solid areas are stored in a refresh buffer in terms of their component
points, called pixels or pels (picture elements). The image on the
screen is formed from the raster, a set of horizontal raster lines made
up of individual pixels.

The concept of raster also applies to raster printing devices. The
raster is simply a matrix of pixels covering the entire area, whether a
screen or piece of paper. The entire image is scanned sequentially,
one raster line at a time, top to bottom.

The storage needed is greatly increased because each pixel must be
stored in a refresh buffer as a "bit map" containing only points that
map one for one to points on the screen. The development that made
raster graphics possible was solid-state memory which provides refresh
buffers considerably larger than those of a decade ago at a fraction of
the price. A1l of the pixels in a primitive such as a line or
rectangle must be transformed in the buffer to their new coordinates,
rather than just the end points of lines, as in vector plotting.
Because of the heavy memory demands of graphics applications, much more
intelligence is being downloaded into the hardcopy device to relieve
much of the computing burden. A number of graphics-oriented printers
are more powerful computers than their hosts.
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How does all this relate to printing? The first requirement enabling a
printer to print bit mapped graphics is a dot matrix form of printing
as opposed to fully formed character printing. Normally, the host
computer sends the printer a code for a character. The printer has a
ROM memory chip called a character generator and the program in this
memory establishes the pattern for every character in the set. A
printer with provisions for bit-mapped graphics generally recognizes a
certain code sent by the computer as an instruction to turn off the
character generator and bypass the print logic that controls the
printing of individual dots. The printer then interprets the data
stream following the turn-off code as explicit orders to print certain
dots. This bit mapped control permits the printing of a pattern of
dots on the paper to form a picture or graphic image.

Raster printing devices may be categorized by printing technologies,
impact or non-impact. Some examples in each category are:

Impact:
* Serial Impact Dot Matrix
* Line Impact Dot Matrix

Non-Impact:
* Inkjet
* Thermal
* Laser
* Ion Deposition

PRINT QUALITY

The output from a raster device is an array of dots and the resolution
js determined by the number of dots-per-inch (dpi) or points per inch
(ppi). These hardcopy devices are usually refereed to as "dot matrix".
The term "matrix" refers to this raster pattern and the term "dot"
obviously refers to the spots of ink or toner that form this pattern.

The figure below shows a magnified view of raster output. The dots can
be darkened or left blank. For comparison, three Tlines are
represented: one at 90 degrees, another at 45 and one at an angle
close to the horizontal axis, 14 degrees. Notice how the quality of
the line depends on the angle at which it is drawn. The closer to
vertical or horizontal, the more obvious the "scalloped" effect
becomes.

2010-5



Yaba bt
4'”'“.L
0000060

To achieve print quality using a raster device, the scalloped effect
must be minimized. This can be accomplished using various techniques.
The most straightforward technique is to control the distance between
dot centers and thereby controlling the resolution (dpi). Raster
hardcopy output devices vary in resolution from under 80 dpi to greater
than 400 dpi.

The cell in the following illustration in seven dots wide and nine dots
long. Notice that the dots in each row overlap. This is known as
"half dot shift". Shifting dots slightly allows for rounder curves and
more readable letters.
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The second technique for minimizing the scallop is to control the dot
size. The dot size determines 1line width and, depending on dot
spacing, how much overlap will occur. Increasing dot size without
changing resolution gives more overlap and smoother edges, but also
creates a wider line, as illustrated below.

dot size
3.8 mile for 300 dpi

A third technique for minimizing this scallop effect is to alter the
shape of the dots from round to square, as determined by the shape of
the print stylus. Square dots minimize the scallop effect, providing
more readable characters, and better line drawing and bar codes

2

/-
7S

\__/

The combination of resolution, dot size and dot shape are elements in
determining the print quality.
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THROUGHPUT

Different raster output technologies specify the speed of a raster
device in various measurements.

Devices which create characters with a moving head measure speed in
characters per second (cps). Those which print one dot row at a time
to form characters and graphics specify speed in lines per minute
(1pm). Devices which format and print entire pages of text and
graphics at one time specify speed in terms of pages per minute (ppm).
Devices used primarily for graphics specify speeds in inches per second

(ips).
RASTER PRINTING TECHNOLOGIES

Two types of raster printing technologies will be outlined. Impact
printing uses a mechanism that touches the paper and leaves ink on it.
Non-impact wuses a mechanism that either exposes, charges or sprays the
print on the paper without actually striking the paper.

IMPACT
Serial Impact Dot Matrix

The basic method for forming characters with a serial impact dot matrix
printer is to move a vertical column of print wires across a line and
to strike the paper through an inked ribbon. Each time a wire hits the
ribbon, it Tleaves a dot on the paper. Each wire on the printhead can
be driven at over 1000 times per second to form a character within a
matrix cell. The printhead uses tungston rids attached at one end to
small solenoids and springs. The other end of the wire passes through
a wire guide where the wires meet the ribbon and paper. Print quality
and formation depend upon the number of wires (usually between 9 and
24), wire speed and the internal control logic of the printer. Speeds
on this type of printer ranges from 45 to 360 characters per second and
typically the higher the speed the lower the character resolution will
become.

Serial impact dot matrix printers are the most common printer in
today’s office. These printers are normally found printing internal
memos, spreadsheets, accounting reports, payroll checks, low resolution
graphics, etc. Due to the Tow resolution of these types of devices,
documents generated with serial impact dot matrix printers are rarely
used for customer letters, presentation graphics or other uses where a
truly polished appearance is necessary.
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Advantages: Disadvantages:
Multiple character sets Lower speeds
Graphics Noise
Multipart forms Lower resolution

Low cost per page
Low initial purchase price

Average Cost: Monthly Print Volume:
$300 - 1500 100 - 3000 pages
Line Impact Dot Matrix

In line impact dot matrix printers, the print tines or hammers are
mounted on a printbar which moves horizontally. The print bar vibrates
from side to side to allow one hammer to print from 4 to 16 dots in
each horizontal row. A small dot or stylus is mounted on each hammer.
The hammer is held back by magnetic force, and when neutralized, is
thrown forward by the force of a spring. The hammer impacts the ribbon
and paper and is then drawn back to the "loaded" position by magnetic
force. Each character is formed one dot row at a time as the paper
advances in a smooth motion.

Line impact dot matrix printers range in speed from 300 lines per
minute up to 1600 lines per minute. This type of printer is the
standard workhorse printer in most datacenters, and more recently, this
type of printer can be found as a shared printer on a local area
network or as a remote printer in a small department. Printout ranges
from EDP reports to barcode labels for inventory control to multipart
checks.
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Advantages: Disadvantages:

Higher speeds Lower resolution
Graphics Noise
Multipart forms Pin Feed Paper only

Low cost per page
High print volumes

Average Cost: Monthly Print Volume:
$4,000 - 26,000 3000 - 30,000 pages

NON-IMPACT

Inkjet

Inkjet printing is a broad term describing a form of printing in which
drops of ink are projected onto a surface using a variety of
techniques. There are two distinct inkjet technologies today, they
aris Continuous inkjet and Thermal (sometimes called Drop On Demand)
inkjet. ‘

Continuous Inkjet

Continuous inkjet printers will produce a steady stream of magnetically
charged ink drops. These drops are passed thru a magnetic field which
will either guide the drop on to the paper or into a recycle catch
tray. The recycled drops are then passed thru a filter to remove any
stray paper dust or other contaminants before they are pumped back thru
the inkjet head. Because ink is continuously pumped thru the print
head, the small ink nozzles will clog less frequently.
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This type of printer is not often found in the office environment. Due
to the somewhat high cost per page of this device, this application is
better suited for applications where a high volume of paper, but low
volume of characters (ex. address printing on envelopes) is required.

Advantages: Disadvantages:
High resolution depending on Pumps can be noisy
drop size May require special papers
Flexible character design No multipart forms
Graphics
Average Cost: Monthly Print Volume:
$1,500 - 25,000 Not Available

Thermal Inkjet

In the Thermal Drop on Demand Inkjet printers, ink is held in a small
reservoir that is an integral part of the printhead. Capillary action
forces ink into tiny channels behind the printhead. When an ink dot is
required, an electric current heats up a thermal resistor. The thermal
resistor "boils" a drop of ink which squirts onto the paper. Because
ink is sprayed only as needed, there is no need for filters or bulky
ink pumps. The typical speed for TIJ (Thermal InkJet) printers is
between 120 characters per second and 2 pages per minute.

These printers are now capable of producing 300 dot per inch characters
and graphics (near laser printer quality). Thermal Inkjet printers are
typically found used by a single user in an office where quite printing
is a necessity. Typical printout includes: spreadsheets, interoffice
correspondence, business graphics, screen dumps and other 1low volume
office printing. These printers usually produce less noise than a
normal office conversation (less than 50 dba).

By combining a black printhead with a printhead containing the three
primary colors cyan, magenta and yellow, a user can now produce color
documents. Today’s P/C software packages are just now beginning to
merge color in with black and white printing to produce spreadsheets
with negative numbers in red. Other packages will allow the company
logo to be printed in color, the body of text to be printed in black
and the pie chart to be printed in color.

Advantages: Disadvantages:
High resolution depending on Limited speed
drop size May require special papers
Flexible character design No multipart forms
Graphics

Color Printing
Quiet operation

Average Cost: Monthly Print Volume
$ 500 - 2,500 100 - 3000 pages
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Laser

Laser printers are part of a family of non-impact printers which are
"electro-photographic”. Electrophotography refers to a copying or
imaging process in which toner is attracted to portions of a
photosensitive plate, drum or other intermediary.

Laser printers use a mechanically deflected beam that has been
modulated (turned on or off) with print data to trace the "page” as an
electrical image on the drum. In reality, one dot at a time is written
as the beam is swept across the face of the photosensitive drum via the
polygon mirror. Toner is then attracted to the charged areas of the
drum (the areas which were charged by the laser). The toner is then
"transferred” to the paper by a large electrostatic charge. The Tloose
tgner and paper are then passed thru a fuser which melts the toner into
the paper.

Laser printers range in speed from 5 pages per minute to 200 pages per
minute. Laser printers are broken up into three different classes:
Desktop (5 - 12 pages per minute), Departmental (15 - 30 pages per
minute) and EDP / Datacenter (30+ pages per minute). Resolution on
laser printers ranges from 180 dots per inch to 600 dots per inch, with
300 dots per inch found in the most common laser printers.

Laser printers perform a wide variety of office printing needs. These
printers can be found printing spreadsheets, letter (laser) quality
correspondence, business graphics, CAD (Computer Aided Design)
graphics, DeskTop Publishing as well as a multitude of other office
printing. Due to a higher initial purchase price than most other
printers, laser printers are typically shared by two or more users by
use of an electronic switchbox (Note: Most laser printer manufacturers
do not advocate the use of manual switchboxes as it can cause damage to
the internal circuitry of a laser printer), local area network,

minicomputers and mainframe computers. Some laser printers work on]y
with cut sheet paper, others work only with continuous forms and a very
small portion of laser printers have the ability to be converted from
cut sheet to continuous form.
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The Laser Process

Mirror

/ Laser Beam \@
/

2. Condition Rotating
3. Write Six-sided
Coron‘a + Mirror
Lamp _{7_
1. Clean
Rotating
Blade Photosensitive + | 4. Develop
Drum

Toner

Advantages:

Excellent print quality
Multiple character sets
Electronic forms

Paper

UCorona

5. Transfer

Disadvantages:

No Multipart forms
Higher initial purchase
price

Graphics
Quiet operation
High speed

Average Cost: Monthly Print Volume:

Desktop $ 2,000 - 10,000 4,000 - 12,000 pages
Departmental  $15,000 - 30,000 10,000 - 100,000 pages
EDP $30,000 - 250,000 50,000 - 1,000,000 pages

Ion Deposition

Ion deposition devices are also electrophotographic and place a charge
pattern corresponding to the desired image onto the dielectric surface
of the drum. The "charging" action is accomplished through a
non-contact ion projection cartridge which consist of a multi-plexed
matrix of electrodes. The air contained in each cell is ionized when a
voltage pulse is placed across the electrodes creating a pool of free
jons. An electric field is then used to extract ions from the pool and
accelerate them toward the drum. Negatively charged ions are attracted
and positively charged ions are repelled from the surface of the drum.
As the drum rotates, toner is attracted to the charged pattern on the
drum. The image is transferred to the paper and fixed in place by
pressing the paper between the image carrying drum and a lower pressure
roller. The image is erased from the drum by slightly shaving the
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metal drum surface. Currently ALL ion deposition engines are
manufactured by one company, Delphax.



Ion deposition printers are utilized in the same areas where
departmental and EDP laser printers are found. Ion deposition printers
are somewhat lower in cost to produce, but the print quality can be
poor. Since the toner is pressure bonded, toner can sometimes be
removed from the paper by rubbing or folding the paper. .

lon Generators

Erasing

Cleaning «.

@ Copy Out <= Paper
Transfer
Advantages: Disadvantages:
High speed Poor durability of print
Flexible character design "Shiny" print and "fat"
Graphics characters due to
Lower hardware costs pressure fusing
Cut Sheet paper No Continuous forms
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1 Introduction

The efficiencies associated with electronic forms systems have made them so attractive
that many organizations, large and small, are actively working on implementations.

The following discussion is targeted toward assisting people in their understanding of the
"world" of electronic forms. From historical aspects to modern day reality, the focus
will be on forms and how to make this basic communication tool more efficient,
productive, and cost effective. Also, the discussion will focus briefly of some of the
elements that should be considered when evaluating an electronic forms system.

A comprehensive look at the electronic forms world is beyond the scope of this
documex:it, however, a general understanding should be easily derived from the material
presente

So as to ensure that we all start with the same understanding of the elements of this
discussion, the following key definitions are provided:

Form - the basic business tool for collecting and transmitting information, the catalyst
for getting things done, and the record of what was done.

Electronic Forms - for the purpose of this discussion, electronic forms are images
displayed on the computer screen. Where the the screen is filled in by an operator or
the computer itself and then printed.
The use of electronic forms will be considered from the following perspectives:

o Traditional Forms Development and Management;

0 Model for Electronic Forms;

o Components of an Electronic Forms System; and

o Determining What You Want to Accomplish.

2 Traditional Forms Development and Management

Historically, forms have been developed and managed via tedious, time consuming_
methods. To demonstrate this idea consider the following process, one representative of
traditional forms development and management:

Concept

A need is identified or an idea born that can be most suitably catered to through the use
of a form. A certain quantity of time is consumed at this stage determining if a form is
actually the most productive way to handle the need or display the idea. If a form is
deemed desirable for this application, comprehensive analysis must take place.

Analysis
The analysis stage is very critical because the form will be used as a basic business tool
for collecting and transmitting information. To highlight the complexity of proper
forms analysis, consider that by definition forms analysis is the systematic execution of
those steps necessary to assure the following:

o Productivity is increased in preparation, use, filing, and retrieval,

o The total number of forms within the system is minimized;

o Data element relationships are apparent through consistency and
adherence to standards;
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o The effectiveness of the entire system , as well as the individual
form, is enhanced; and

o The resulting business tool communicates.

As is evident from this definition, forms analysis has been and still is a critical and

extremely time consuming part of Geveloping and managing forms.

S:C'e the analysis stage has been successfully completed, the design of the form can
gin.

Design
Traditionally, the design stage entails layout, proofreading, and approval. Of these

activities, design is the largest time consumer - unless the organization must deal with an
extensive approval process. Typically design has been shopped out or done in house
with "crude” tools such as ruler and pencil and then taken to a typesetter. Once the

design task is complete, production must commence.
Production

The production stage commonly includes the ordering, printing, and assembly of the
desired form. Considerable time is required at this stage - often just waiting for forms
to come back form a production facility. Once a production run comes back, inventory
and storage become an issue.

Inventory/Storage

Traditionally, receiving, warehousing, requisitioning, and distribution are the major
aspects of inventory/storage management. These are often the most costly elements of
managing forms. Floor space is consumed and individuals need to be dedicated to
managing the inventory aspects.

Processing

Processing consists of data entry, approval, filing, retrieval, transmittal, distribution,
referencing, and copying. This is the stage where many people throughout the
organization get involved with the form, The forms would be filled out and distributed
manually. Once a form has been used, it often must be filed or maintained.

File/Maintenance

Some of the key elements of file maintenance are storage, retrieval, transfer, retention,
and disposition. Historically, each of these have been done manually. Therefore,
making the associated time and costs quite high.

In general, the traditional methodology of forms development and management have
been time consuming, slow, and costly. A search for alternate solutions should lead a

person directly to the concept - and reality - of electronic forms. The next section
discusses the "new" way of dealing with the development and management of forms.

3 Model For Electronic Forms (adopted from the CG Corp. model)

As electronic forms have become a reality the forms development and management
process has become significantly simplified. To demonstrate, consider this model for
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electronic forms in relation to the process previously described. Note: the elements of
concept and analysis still exist in this model; however, since these areas have not been
dramatically improved via the adoption of computers they are omitted.

Forms Design

In the world of electronic forms, forms design is computer aided layout and typographg.
Also, text, rules, and content are described at this stage. Further elements that make the
form intelligent or linked to other forms can be added at this time.

Forms Integration/Conversion

During this stage, the necessary graphics elements are scanned and integrated into the
form. Elements such as logos and signatures are common. Another scenario has a
preprinted form being scanned and converted through a tracing function. Although this
is time consuming, it is far less so than a total redesign. During this stage, completed
forms are converted into files compatible with the main forms processing system and
prepared for uploading. Also, a printer file is downloaded to the printer to await
incoming data.

Communications

Communications links between the creation/integration workstation and the main forms
processing system allow the form, or a reasonable facsimile thereof, to be uploaded for
"mass” processing. This form is simply an interface for data entry, not a piece to be
passed on to the printer with each print job.

Data Collection

Terminals or integrated personal computers collect data from a data base or from screen
entry and merge this variable data into the form waiting at the printer. Note tiiat the
data being sent around the system is ASCII data.

Output

Completed forms are printed on demand by sending the ASCII data to the form waiting
in the printers memory (downloaded early in the process).

Consider the following illustrations:
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SCENARIO ONE
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In this illustration, scenario one demonstrates a completed form being passed along to
the printer. Scenario two assumes that the form has already been downloaded to the
printer and that all that must be passed to the printer is the variable data. Of the two
scenarios, number two is more efficient for jobs requiring more than one printing of the
same form; primarily because the time to download just the ASCII data is less the time
to download the form and the ASCII data for each job.
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This illustration depicts an ideal configuration for a forms production environment. The
user interface is a facsimile of the form, so the user can accurately place data in the
appropriate fields. Once the form is completed and sent for printing, ONLY THE
ASCII DATA will be passed down the line. The appropriate form (which was previously
download to the printer) will pick up the data as it comes into the printer and a
completed form will be printed.

Note that the same process could be occurring via data base input rather than user input.

As we can see, electronic forms generation differs quite dramatically from the traditional
processes. What we should also be able to derive from this model is a tremendous
number of efficiencies. Timeliness is dramatically improved, inventory costs are
reduced, accuracy is improved, forms management is made easier, and so on.

4 Components of an Electronic Forms System

In order to obtain the greatest benefit from an electronic forms system, the proper
system components must be in place. The next section describes, in greater detail, the
elements of an electronic forms system.
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An idea of what the major components of a forms system are can be acquired through
the illustrations previously presented. However, for the sake of clarification, a
description of the key components of an electronic forms system follows.

PC

A high speed workstation with advanced graphic capability is required for the forms
design process. This workstation could be as sophisticated asa dedlcatgd CAD station;
however, that type of computing power should not be required. A typical forms design
system should require no more than a 286 based PC with hard disc, graphics display,
serial port, parallel port, and a mouse.

Mini/Mainframe System

The typical configuration would be multiple terminals hooked to the system for user
entry or data base entry. The forms are designed on the PC workstation and passed on
to the system for integration into the forms production environment. The fields
associated with the forms are displayed to screen for easy, less error prone entry. Or,
data can be acquired directly from the system data base; where no on screen entry is
required. Optimally, the system contains the most up-to-date version of the form., Due
to everyone obtaining the new form simultaneously, smooth and timely forms rollover is
ensured. Consideration should be given to the idea that a forms system could as easily
be a PC network. PC networks are quite common and can be used in a similar fashion
as the mini/mainframe.

Software

The software used to design and manage forms is the most important aspect of the entire
system. To ensure that software meets the basic requirements of forms design and
management many aspects need to be considered. Further expansion of the subject is
necessary to describe the more important elements of both forms design and forms
management systems:
Forms Design:
The following are key attributes of an adequate forms design application:

o High performance

o Ease of use

o WYSIWYG

o Form conversion capabilities

o Support for scanned images (logos, signatures)

o Support a complete set of graphics elements

o Support for LaserJet forms primitives

0 Support of bit-map graphics

o Font variety

o Font justification

o Word wrap

o Spell checking
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Carbon black out

Build in security
Develop multi part forms
Inclusion of bar codes

Separate module

Forms Management:

The Following are key attributes of an adequate forms management system:

o

o

(]

o

(o]

Ease of use

Data base merging capability

On screen data entry

Sophisticated filing functions

File portability

Support for multiple operating systems

Ability to merge variable data into a printer based, static, form
Forms security

File compatibility

Separate module

Each of these elements play an important role in a successful forms application. Many
other aspects offer less significant value to the system; however, these aspects are
beyond the scope of this general discussion.

Laser Printer

Laser printer technology has reached a point where the image quality is quite acceptable
for most forms. There are many low cost laser printers available; however, very few are
well adapted to the forms environment. Consider the key features of a printer that has
been designed to offer advantages to the electronic forms world:

[+]

o

(]

o

o

o

o

Built in forms design primitives such as lines, grey scale, and patterns
Macro handling capabilities for efficient processing of batch jobs

A full line of forms specific fonts

Easy to use

Broad range of software support

Compatible with other printers in a product line

Guaranteed file compatibility

The last item in the list is possibly the most important. If the printing device is
constantly changing the way it handles features, the forms files that have been designed
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will require rework. A situation such as this is unacceptable because it places the user
in the awkward mode of updating the form for each new device.

Scanner

The scanner is the fundamental tool used to bring in data and images that currently do
not exist on the system. Scanners are used in the design aspect of electronic forms;
where images are being transported into the form from an outside source. Since design
is the focus of the scanner, it is typically connected to the design workstation. Note that
scanners should not be used to transform a preprinted form into a computer form;
simply because scanners produce very large binary files.

The following diagram illustrates a typical electronic forms system:
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Additionally, a standard system would likely have a scanner for input and a personal

laser pnl'(mter for proofing the forms output - Prior to uploading it to the system or
network.

§ Determining What You Want to Accomplish

While considering the implementation of an electronic forms system, determining
objectives is key. The remaining discussion focuses on certain of the key aspects that
may help in the evaluation of an electronic forms system.

Design Only

If the objective is to elevate the burden (slow layout, long lead times for revisions, and
high production costs) placed on the organization by a manual forms design system, than
a complete electronic forms system is not the most appropriate tool. However, since
good forms system software is modular the design function can be purchased as a stand
alone piece. This allows for forms design of the type described previously, while setting
the stage for potential future growth into a comprehensive system.

Reduce Cost Associated With Traditional Paper Forms

Preprinted forms are very costly to maintain and are often considered likely candidates
for computer automation. Often the objective of an electronic forms system will not be
focused strictly on design, but rather how to reduce the costs associated with forms
alri_atlily being used. The cost that are traditionally associated with preprinted forms are
as follows:

o Processing time

o Paper and printing costs

o Obsolescence

o Warehousing and out of stock

Each of these cost can be dramatically reduced through the power of a properly
implemented electronic forms system. Consider how the associated costs can be reduced,;
long processing times associated with "wander-net" are reduced via the speed of
electronic interchange; paper and printing costs are minimized since nearly all aspects
are handled inhouse; forms that have become obsolete can be quickly updated and
produced and minimal inventory of the old forms will be on hand; and, floor space and
rush orders costs will be greatly reduced by having the system online. If the objective is
to reduce such costs, a more comprehensive electronic forms system should be employed

Establish Demand Printing

If the the objective is ensure that information is distributed then printed, rather than the
reverse, a fuily functional electronic forms system should be considered. To establish
demand printing, all the elements of the system should be in place. This is to ensure
that the organization has control over the information flow, from the basic transmission
device (the form) to the way the information is acquired (screen, data base) and printed.
The benefits associated with computer design and reduction of costs are also present but
are not considered to be the key attraction of the system.

React More Quickly to Business Needs
If the organizational environment is constantly changing, and in turn so are the forms
being used, the implementation objective might be to react more quickly to that

environment. An electronic forms system will help reduce the time devoted to printing,
improve the organizations ability to comply with changing government regulations and
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tax laws, and help in responding to company restructuring, departmental changes, and

acquisitions. The degree of electronic forms integration required to meet this objective
will vary depending on the organizations environment.

Level of Implementation

To a certain extent the components that are chosen will depend on the desired level of
implementation. Basically there three possible levels; personal, departmental, and
organizational. For example:

- The personal level would likely be comprised of a PC, software, scanner,
and a laser printer.

- The departmental level might consist of a network, software, a
centralized design center (PC), scanner, and a network (distributed)
laser printer.

- The organizational level may require a mini/mainframe, integrated
software, a centralized design and management center (PC and system),
scanner, and multiple laser printers - connected to both workstations
and the mini/mainframe.

6 Conclusion

What has been presented here just scratches the surface of the electronic forms world.
Hopefully this discussion has provided some insight on the history and current potential
of forms design and management. While evaluating electronic forms systems, an
organization should go far beyond this general discussion. Needs should be evaluated,
system requirements defined, and appropriate forms system components investigated.
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Resource Sharing: A Decentralized Processing Solution
for Un-tapped Office Productivity

Tracy Crowe/Ann Pirrone
Hewlett-Packard Co.
Office Systems Division
8000 Foothills Blvd.
Roseville, CA 95678

1. OVERVIEW

Traditionally, one of the main factors affecting the productivity of an office workgroup is the
availability of resources. The phrase ’availability of resources’ can include anything from the
number of people in the workgroup, to the number of letter-quality printers. For this paper, the
term ’resources’ refers to the parts that make up the office computing environment. Examples of
these are: personal computers (PCs), host computers, terminals, datacommunications, disc
drives, tape drives, software (program and data files), printers, plotters, and systems operations
personnel.  Any office having these resources has taken a major step to improve their
productivity. This paper addresses these offices, and should bring to light additional steps that
can be taken to further increase productivity through the sharing of resources.

II. THREE VARIETIES OF OFFICE COMPUTING ENVIRONMENTS

Resource sharing is not a new idea. It has been around for years. Many computer users have
used it, although not always to their knowledge. Before discussing how a system’s resources
are shared, let’s examine how they are connected to form the system. Here are three schemes
for setting up office workgroups.
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1. The first figure shows the most traditional workgroup setup.

Figure 1. Terminal-Based Workgroup

This is a collection of terminals (or PCs with terminal emulation software) and peripherals
connected to a host computer in a central location. Typically, the mainframe is in a special room,
called a data center. Specific people, the Management Information Systems (MIS) " group, are
responsible for its control and operation. In this environment, users are only given access to and
control over information they require. This scenario highlights a very centralized solution
to a workgroup’s computing needs. It allows for easy control and management of the system.
Another advantage of this type of workgroup configuration is the accessibility to a very wide
variety of peripherals and applications.

The problems with this type of solution are that bottlenecks can occur either with the system itself
or the MIS team. For example, the performance and throughput of the system is inversely
proportional to the number of users logged on and the type of applications they are running.
Another example is that anytime a special operation must be done (e.g., restoration of an old file
from a tape archive), the user must go through the operations staff. Occasional special requests
are tolerable and not too costly to productivity. But, if they are frequent and there is only one
operator to handle them, they can get be very time consuming and resource intensive. This
potential for bottlenecks that eat up resources constitute one of the key disadvantages of this
configuration.
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2. The next figure illustrates a more decentralized workgroup setup.

Figure 2. PC LAN-Based Workgroup

This configuration is a group of PCs connected via a Local Area Network (LAN) with one of the
PCs dedicated as the server on the network. Each PC has access not only to its own software
and peripherals, but also those configured on the server PC. Unless otherwise defined, each user
is responsible for his/her own PC. A very decentralized solution like this alleviates many of the
bottlenecks experienced in a centralized workgroup computing environment. In smaller
companies or companies with limited data processing needs, a PC network is fine. As the
company’s processing needs grow, so does the size and number of PC networks. As these networks
expand, it becomes more and more difficult for an MIS group to ensure the compatibility,
integrity, and security of the software on them. The MIS group must then assume the roll of
"LAN monitors" to verify that these points are not overlooked or forgotten. The key
advantages of  this configuration are performance and independence. Since most of the
resources are localized to each PC, bottlenecks do not often occur. Disadvantages are the loss of
control and the limited variety of peripherals that are supported on PCs.
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3. This figure shows a combination of the first two configurations.

=)

|

Figure 3. LAN-Based Workgroup with an HP 3000 server.

In this setup, both worlds are combined for maximum benefit. Most of the individual user’s
processing is still done locally on the PCs. The results can then be output via the host. (Note,
’output’ refers to anything from sending a file to a printer to distributing it via electronic mail.)
Be aware that the benefits realized are a function of the compatibility of the host-based
server software and the PC-based server software. If the two co-exist well, the users can take
advantage of both servers. This is the ideal solution in most cases. It takes advantages of the
localized processing power of the PC, the connectability and processing power of the host.

IIl. METHODS FOR SHARING RESOURCES

Having reviewed some of the different configurations for an office computing environment, let’s
look at some of the methods for sharing resources. There are two primary areas where computing
resources are shared. They are discs/files and printers. In either case, there are instances
where it makes more sense to have several users share the same resource. One example is a very
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large data file containing a list of employee names and their extensions, where everyone needs to
have easy on-line access to it. Having several copies of a file like this would be a nightmare
to try to keep all copies up to date. Hence, there is a need for a single copy on a disc where
everyone can access it and make changes as necessary. A different example is a marketing
department that only has one letter-quality printer that also prints graphics. Everyone has a
need to occasionally print to it, but this is hardly justification to buy several more. If the
printer is centrally located and everyone can send their output to it, the problem is solved.

DISC/FILE SHARING

For a closer look at disc/file sharing, refer to Figure 4. Figure 4 illustrates two of the less
automated methods for disc/file sharing.

@,

1.

Pass the Diskette Hurry Up and Wait . . .

Figure 4. Manual Disc/File Sharing

In one instance, the file is stored on flexible disc and the disc is passed from user to user. In the
other, the file is kept on a single PC and everyone goes to that PC to access it. In both of these
cases, there are several opportunities for disaster to strike. One example of a disaster would
be if the flexible disc got lost or damaged. Although Figure 4 shows two of the simpler forms of
file sharing, Figure § illustrates three of the electronic techniques for disc/file sharing.
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Termina/-Based PC Network

5| & &

Combination of Terminals and Networked PCs

Figure 5. Electronic Sharing of Discs/Files

In the terminal/host based solution, files that several users may need are stored in a public group
and account on the system. Depending on the level of security installed, users can display, copy or
edit the files.

On the PC network, the file is kept on the server and then anyone on the network can access it. A
drawback to this scenario is the physical limit on the amount of disc space that is available on PCs.

In the third exaple, the files are stored on the host system. Depending on the type of software that
the server is running, these files may be in DOS format or that of the host’s file system.

Another area of concern that is not directly linked to the sharing of discs/files is the protection
and recoverability of data. This refers to the backing up and restoring of a user’s PC disc. As
for independent workstations or even those on a PC-based LAN, there is no simple solution to this
problem. The two basic alternatives are to backup a PC’s hard disc to flexible discs, or if available,
toa tape drive. The latter solution usually requires additional hardware and drivers for the
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PC to be able to communicate with the tape drive. This can be an expensive alternative to using
flexible discs. On the other hand, the thought of backing up a 40 MB hard disc to a box of 360
KB flexible discs is also not very appealing.

PRINTER SHARING

Over the years several different methods have been developed for shared printing. In Figure 6,
the two of the more basic techniques are shown.

User Goes to the "Mountain” .. Mountain® Comes
to the User!

Figure 6. Early Shared Printing

In the first example, there is one printer attached to a PC. The users must bring their files to
the printing workstation to get hardcopies. Although this is very cost effective from the
standpoints of hardware and initial cost to implement, this can be quite slow and result in a queue
of impatient users. This in turn translates into wasted resources and hence, a reduction in the
return on investment over the long run. The other method involves rolling the printer from
one workstation to the next and connecting it to the PC. Both alternatives can cause bottlenecks
which means a loss of productivity.
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Another print sharing alternative is shown in Figure 7.

Figure 7. "Black box"/Switch Box

In this configuration, multiple workstations are connected to a printer via either a switch box
or a "black box." Using a switch box, the users must manually switch the connection between
the workstations and the printer. A "black box" is a more sophisticated switch box in
that the switching is done electronically. In some configurations, the “black box" also
allows spooling of output files. This feature is not available with switch boxes. Both are low
cost solutions with the switch box being the least expensive.
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Another approach to shared printing is illustrated in Figure 8.

Figure 8. AdvancePrint

This scenario uses software that runs on the host system and the PC. The software provides a
low cost interface for shared printing over a serial/RS-232 connection. Print files from the
PC are transparently sent to the host system for output on one of the host printers. Using this
software allows the PC user to send their output to the host taking advantage of the host’s print
spooling capability. Once their output is transferred to the spooler, their workstation is freed up
for other tasks.

If a user does not have a serial connection to the host computer, but is connected to a PC
server via a LAN, they can use the printers that are configured on the server. This also
provides them with spooling, so their workstation is not chained to their printout. One
limitation in this environment is the limited variety of printers supported on PCs.

IV. ONE EXAMPLE OF A POSSIBLE SOLUTION

For this example, let’s look at the situation where the workgroup needs the performance and
independence of a PC network but does not want to sacrifice the flexibility and control of a
host-based solution. Referring to the second section of this paper, where three different office
system configurations were given, the best solution for these users appears to be the combination
of a PC network with a mainframe host as a server. Remember, the degree to which the
combination is the best solution is dependent on the compatibility of the host-based
networking software and the PC-based networking software. If the two co-exist well, then the
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users truly realize the maximum benefit of both environments. An example of this type of
package for an HP 3000 host system is a product called Resource Sharing.

Resource Sharing runs on the HP 3000 and is designed to co-exist with PC servers on a network.
It adheres to the AdvanceNet and MS-NET specifications. This means that an HP 3000
server running Resource Sharing can be added to an exising PC-based network without any
problems. Figure 9 illustrates this environment.

Figure 9. Network of PCs with an HP 3000 Server

In this configuration, Resource Sharing allows terminals to continue to function as though it
was a stand-alone system. PC users can connect to the HP 3000 and log on as terminals
for running HP 3000 applications. But, more realistically, the PC user can do all processing on
the PC and if necessary, can easily move the results to the host. Once on the host, the
information can be distributed by any number of means, including electronic mail.

From a PC workstation, a user can create a shared disc on the host. A shared disc appears to DOS
like any other PC disc, except that it is created on an HP 3000 disc drive. In brief, it overlays the
MPE file structure with the DOS structure. This results in one shared disc being created in one
‘MPE group. As a result of this, the limit on the number of files that can be stored in a shared disc
isa function of the maximum number of files that can be stored in an MPE group. On the same
note, the maximum size a shared disc can be is determined by the disc space allocation for that
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MPE group. As long as a user can log on to a group they can create a shared disc in that group.
The user can also allow other users to access their shared disc, making file sharing much more
convenient. The user can also put a password on the shared disc preventing unauthorized access to
it. Connections to shared discs can be done either dynamically or when the user reboots their
PC as part of the network software loading process. There is also a utility that allows the user to
backup and recover shared disc files. This is an added safeguard, since the shared disc files are
backed up as part of a normal MPE SYSDUMP/STORE operation. This utility also has the
added flexibility to recover shared disc files from standard MPE SYSDUMP/STORE format
backup tapes.

Aside from the utility to backup and recover shared disc files, a PC user can also backup and
recover their local hard discs to/from a tape drive on the HP 3000. The PC BACKUP utility also
allows the system manager to schedule backups, so as to not create bottlenecks in the input/output
subsystem of the HP 3000.

Another feature of Resource Sharing is shared printing. A user can redirect the output from their
PC to almost any printer on the HP 3000 (as long as it’s configured in Resource Sharing).
This includes printing text and graphics. It is also possible to plot from a PC to a spooled
plotter on the host. Once in the MPE spooler, the output can be manipulated in the same way as
any other HP 3000 spooler file. In Resource Sharing, the system manager can customize the
printer configuration to maximize the effeciency of printing. This significantly helps to
eliminate bottlenecks when printing documents.

Resource Sharing also has a utility that allows the user to do file conversions from DOS files on
a shared disc to MPE files. This allows the users much greater flexibility in manipulating data if a
PC is not always available. In other words, a user could be working on a file in the office on
their PC and store it on one of their shared discs. Then later that evening while at home, they
could dial in over a modem with a terminal, convert the file to MPE format and edit it using

an MPE editor. Then, once they are complete, they could convert the file back again to DOS
format.

V. CONCLUSION

In closing, it was not and is not the intention of this paper to intentionally convince you that
one configuration is better than another. Hopefully, you are now aware that there are still
steps that you can take to optimize the productivity of your system and its users. As with just
about everything else, balance is necessary in designing, implementing, and/or upgrading a
computer workgroup. Achieving good balance between a centralized and decentralized
solution will afford you good control and maintainability without significantly sacrificing
performance. The purpose of this paper is to create an awareness of some of the opportunities
available to you to increase productivity through resource sharing!
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Effectiveness vs. Efficiency in Managing a Large, Distributed EM Network

by

Luis Hurtado-Sanchez and Amy Tada Mueller1

Hewlett-Packard Co.
3000 Hanover St.
Palo Alto, CA 9L304

I. Introduction:

A search of the 1literature over the last three years revealed little
information on the determinants of cost for electronic mail (EM) networks of
whatever size and little guidance offered organizations on how to manage their
EM network costs. This paper aims to partially fill both gaps. It should
prove particularly useful to current or future implementors of EM networks
using HP DeskManager (HP Desk), Hewlett-Packard's (HP) EM product based on the

HP 3000 line of computers.

HP's internal HP Desk network is the source of the data presented and
discussed in this paper. Implementation of this network began early in 1982.
The data itself was gathered in the Spring of 1987. As of July 1987, HP's
internal HP Desk network had over 63,300 users registered in the network's
global directory. The network connected 536 HP 3000's in the United States and
32 other countries. Average volume per month through the network was
1. Luis Hurtado-Sanchez is Integrated Office Systems manager and Amy Tada

Mueller is HP Desk Messaging Section manager at Hewlett-Packard's Corporate
Offices in Palo Alto, California.
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calculated to be 24 billion bytes, or approximately 4 million pages (with an

average page estimated to contain 4,000 bytes).

The HP EM network is designed as a tiered network with different levels of
service and delivery times. Average delivery time anywhere in the world is
seven hours using normal service and one hour using urgent service. Local
delivery time is usually in minutes. Table 1 summarizes the major facts about

the network as of July 1987.

Data was published in a Spring 1987 issue of the San Francisco Examiner
newspaper regarding the number of subscribers of the major public EM networks
in the United States. Using that data, HP's EM network would rank between the
seventh and eighth largest public EM networks in the U.S. in terms of

registered users.

More information regarding the origin and development of HP's EM network is

contained in an article in the September 1986 issue of the HP Journal.2

II. Organization of This Paper:

This paper begins by analyzing the nature and determinant of costs in large,
distributed EM networks, such as HP's. Next, it examines how such costs and
the factors affecting them could vary in comparison with smaller networks or
with non-distributed networks. The first two sections of the paper lead to the
next section, where recommendations are made regarding cost management for EM
2. "Implementing a Worldwide Electronic Mail System," Luis Hurtado-Sanchez,

Amy Tada Mueller, et. al., Hewlett-Packard Journal, September 1986, pp.
30-48.
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networks. Lastly, cost comparisons are made with other alternative methods of

communication, both electronic and not.

III. Nature and Determinants of Large, Distributed EM Network Costs:

Total costs of operating HP's EM network were calculated to be approximately
$ 3.7 million per month ($ 4.k million per year). This equals $ 58 per month
per registered user. (See Tables 2 and 3.) All costs presented in this study
are current costs, that is to say, they are the costs of currently running the

network. They reflect no purchase or acquisition costs.

There are three major components to the HP EM network costs: 1) current

operating costs; 2) human resources costs; and 3) data communications costs.

Current operating costs make up 80.2 percent of total costs. Under the current
operating costs heading are the costs associated with running the HP 3000's on
which HP Desk itself runs. These costs include depreciation, service and
support, operations, occupancy, and the like. A standard operating cost was
calculated for each HP 3000 series model in use in the network. This cost was
then applied to all the HP 3000's in the network dedicated to running HP Desk.
For those HP 3000's not dedicated to running HP Desk, a percentage of the
standard operating cost was applied; this percentage was the equivalent of the
percentage of each HP 3000's resources calculated to be devoted to HP Desk.
Current operating costs of the network do not include the cost of personal
computers (PC's) and terminals used to access the network. There are two main
reasons for not doing so. First, many, even most, of the PC's and terminals

are fully depreciated or were fully expensed when acquired. (Costs included in
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this study are current costs, not reflecting purchase or acquisition costs.)
Second, the PC's and terminals accessing the network were originally procured
to do other tasks, such as using other EDP systems, doing office automation,
and so on. Thus, their contribution to the current operating costs of the

network was taken to be minimal.

Human resources costs make up 12.1 percent of total costs. These costs are the
costs associated with the people who support the software and train and support
users internally. They are called local messaging coordinators (LMC's) and are
located at major entities (manufacturing divisions or sales regions) throughout
HP. Human resources costs include salaries, benefits, travel, training,
occupancy, and the like. (Thanks are due the LMC's for their time and effort

in gathering all the data used in the cost study.)

Data communications costs make up 7.7 percent of total HP Desk network costs.
These are the costs of transmitting the data between (_rﬁ within) entities
through HP's private data communications network. Data communications costs
for EM within an entity were taken to be minimal, since such a network is used
by many applications and for many purposes, of which EM is only one. Also, no
billing or similar measurement mechanism existed to estimate the local
networking costs due to EM. HP's inter-entity data communications costs are
probably low compared with those of other organizations, since HP moves its EM
through its own private data communications network. This network consists of
a combination of leased point-to-point lines and switchable X.25 circuits. The
rate used to calculate data communications costs is $ 35 per megabyte, a

weighted average of U.S. and international costs.
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As far as volume itself is concerned, only inter-entity volume was actually
measured. Experience shows that intra-entity volume is approximately twice
inter-entity volume. Thus, total volume is calculated to be three times the

measured inter-entity volume.

The cost per page can be calculated from the data given in terms of monthly
volume and total cost. The average cost per page is § .61. However, HP Desk
possesses several features which allow a single copy of a message transmitted
through the network to serve several users. Since the average number of
recipients per message is 2.075 (based on a sample), the average cost per page

per recipient is $ .29. (See Table 4.)

Regarding HP's EM network costs and how they compare with what HP's customers
might experience, it is true that HP obtains its hardware and software
internally cheaper than customers. However, as noted previously, the computed
EM network costs are current costs and do not include purchase or acquisition
costs. They do include an average estimated depreciation for the HP 3000's.
Other costs, such as salaries and benefits for the LMC's, occupancy, and leased
lines, may be the same as, higher, or lower for HP than for its customers. An
analysis of the data leads us to conclude that a customer's comparable EM
network costs, computed under similar assumptions, would be higher than HP's by

no more than 15 % and in many cases might be the same or lower.

Table 5 summarizes the results of regression analyses conducted on several
variables to determine predictive relationships between several independent
variables (number of users per entity, number of computers per entity, number

of users per computer, outgoing volume, and others) and several dependent cost
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variables. A stepwise (up) procedure was conducted to select the best fit

predictive model with the least number of independent variables.

The major conclusions to be drawn from the regression analyses are that at the

level of an entity (manufacturing division or sales region):

1. HP Desk network current operating costs are driven largely by the

number of users and the number of computers.

2. HP Desk human resources costs are also driven largely by the number of

users and the number of computers.

3. But, the number of computers which belong to the network is largely

driven by the number of users.

IV. How Costs Might Differ in Other Types of EM Networks:

The analysis in the previous section of this paper was conducted largely in
absolute terms, from data for a very specific kind of network, since HP's
internal EM network is both large (536 HP 3000's, accessed by approximately
30,000 PC's and 30,000 terminals) and distributed (the HP 3000's are situated
in the United States and 32 other countries). The question arises of how the
data and therefore the analysis would differ for different kinds of EM
networks, or in different kinds of organizations from HP. This section will

speculate on these issues.

First, consider smaller networks. We believe that for smaller but still

distributed networks, the total costs would be comparatively smaller. The

Managing an EM Network
2014-6



percentage distribution of costs into the three different categories considered
would be similar. However, human resources costs would be a larger percentage
of total costs because of the fixed overhead associated with administering HP
Desk on each HP 3000. Such overhead does not decrease proportionately as the
size of the network is reduced. Although total costs would be smaller for
smaller networks, we believe they would not decrease sufficiently to allow for
an even larger decrease in volume. Thus, we would expect unit costs to be

higher for the smaller, distributed networks.

For equal-sized but centralized networks, the costs might be larger or smaller,
both in total and on a per unit basis. The distribution of costs, however,
would certainly be different. The total computer resources needed would be
smaller due to sharing system overhead among a greater number of users on
larger computers. How many fewer computers would make up the network depends
on the economies of scale effected by consolidation. Fewer computers would
also lead to smaller costs for human resources to support the network and its
users. However, data communications costs would be higher, perhaps much
higher, as users would have to access the computers from remote sites. How
much higher would depend on several factors, including how far users would be
from the computers they would have to access and the costs of the network they
would use to access the computers. Centralized networks may also have other,
not easily quantified costs, such as less control by end-using organizations
and less integration, if users must use EM on a computer other than their home

computer (the one on which they usually do the bulk of their daily work).

Managing an EM Network
2014-7



To summarize, centralized networks would have lower operating and human
resources costs than decentralized networks. However, decentralized networks
would have lower data communications costs and probably greater integration and
control by the using organization, leading to greater productivity. The
challenge for any organization is to arrive at that optimum point where these
considerations balance each other. For example, in HP's EM network,
approximately 50 % of the HP 3000°'s have HP Desk installed on them. Thus, even
though HP's network is highly decentralized, it is not as totally decentralized

as it might theoretically be.

V. Rec dations on Managing EM Network Costs:

Before making recommendations on management of EM network costs, the data
collected needs to be analyzed in more detail. Table 6 breaks down the data by
looking at monthly per registered user costs within categories defined by the

number of registered users which use a given HP 3000 as their home computer.

At first glance, the data suggests that the way to reduce EM network costs is
to put as many users on an HP 3000 as possible. However, the analysis so far
does not take into account the intensity with which certain users may be using
the EM network. For a more refined analysis, a measure of the intensity of use

of EM on an entity-wide basis was defined:
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Avg. disc space/user/entity Avg. outgoing vol./user/entity

HP-wide avg. disc space/user HP-wide avg. outgoing vol./user

Table 7 displays four different kinds of normalized data within categories
defined by intensity of use. Average cost per user per month goes down with an
increasing number of users per computer. However, once the average cost per
user per month is divided by the intensity of use, the normalized average cost

per user per month goes down with decreasing number of users per computer.

The data thus really indicates that the key cost management decision to be made
is balancing the allocation of resources to meet the varying usage patterns.
Thus, organizations with high intensity of usage should insure that users are
making proper use of EM. In terms of cost management, they should aim for low
unit costs. Organizations with low intensity of usage should examine whether
their policies and procedures are keeping usage, and thus, effectiveness,
artificially low. In terms of cost management, they should aim for low total
costs. Both types of organizations should implement some kind of billing
system, at least to educate users. Billing should be usage-based and

structured around the resources in shortest supply.

VI. Comparisons with Alternatives:

Although the data gathered on the costs of HP's EM network is both informative

and useful on its own, it is even more so when it is compared to similarly
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gathered costs for alternative forms of mailing and communications, both

electronic and not.

Table 8 presents comparative cost data for several alternatives to HP's EM
network. Table 9 presents comparative delivery times data for the same

alternatives.

The inter-office mail, HP Desk network, and FAX costs are based on data
internal to HP. So are the Comgrams costs (Comgrams was an earlier, TELEX-like
messaging system broadly in use within HP.) Public E-Mail networks referred to
are two large public electronic mail networks within the United States.
Express Mail includes the average cost of the service and an allocation of HP's

internal costs in handling it.

VII. Conclusions:

From Tables 8 and 9, it can be concluded that an HP Desk network comes closest
to being the ideal means for normal and urgent communications, when both cost
and speed of alternatives are considered, for short to medium length
transmissions. For deferrable communications, when a delivery delay of several
days is permissible, regular mailing channels (inter-office mail and the postal
service) are both cheaper than EM. For very long communications, paper
mailings may be preferable in terms of cost and convenience to the receiver
(after all, who reads a 50-page newsletter online?). However, EM may prove

more convenient to the sender for long communications.
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Several challenges lie ahead in managing HP's internal HP Desk network over the
next few years. HP's EM network is now well established. It has proven to be
a competitive advantage from the standpoint of sheer communications cost and
speed. It is used to send not only messages but also documents, graphics,
spreadsheets, source code, object code, newsletters, almost anything which can
be encoded electronically. It is used to manage projects across entities,
across time zones, across the world. In effect, it has become the personal

information distribution system of HP, no longer just a messaging system.

Opportunities await to turn HP's EM network into an even greater competitive
advantage from the standpoint of other business considerations. One such
opportunity lies in promoting greater integration between EDP applications and
the EM network, adding to its current role as the personal information
distribution system of HP. Another opportunity lies in hooking up HP's EM
network with similar networks that HP customers and suppliers enjoy. This
interlinking of EM networks would result in greater responsiveness to issues
and faster problem resolution. There is also the challenge of ever increasing
volume caused by increased demands on the network stemming from increased use
of EM, greater user sophistication, and technology evolution. In particular,
the network will have to change to meet the future challenge of increasing
message size brought about by such technologies as desktop publishing, image

processing, and digitized voice.

Arching over the mission to satisfy users' needs and the desire to take
advantage of new opportunities and challenges is the mandate to reconcile cost

and service considerations to provide HP with an EM network which is
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simultaneously effective and efficient. In the world of electronic mail

networking, there is only one law: Follow up, fine tune, forever.
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TABLE 1 HP's HP Desk Network
July 1987

SCOPE
33 Countries

536 HP 3000’'s
63,386 Registered HP Desk Users

VOLUME
24 billion characters/month
(6 million pages/month)

DELIVERY
Avg Range
10 sec 0-5 min  Within an HP 3000
30 min 0-2 hr Within a location
ihr 0-2 hr Between locations (urgent)
7 hr 0-12 hr Between locations (normal)

STATET07
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TABLE 2
Mid - 1987 HP's HP Desk Network Costs

Current Hardware — 80.2%
. Depreciation
Operating Service
Costs Operations
Datacomm 7.7%
Total Costs $3.7 Million per Month Human Resources 12.1%
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TABLE 3
Mid - 1987 HP's HP Desk Network Costs
Average Cost per User

Total HP Desk Costs 3.7 ($M/month)
# of Registered Users 63,386 *

Average Cost per User 58 ($/month)

* Registered in HP global directory

AVGPU
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TABLE 4

Mid - 1987 HP's HP Desk Network Costs

Average Cost per Page

Total volume (per address)
Total volume (per recipient)’

Total cost

Cost per page (per address) 2
Cost per page (per recipient) 2

1 estimated 2.075 recipients per address based on sample
2 assumed 4000 bytes per page

24,168
50,149

3.7

.61
.29

(Mbytes/mo)
(Mbytes/mo)

($M/mo)

($)
($)
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TABLE 5

Mid - 1987 HP's HP Desk Network Costs

Cost Regression Analyses

Y =a + bXy + cXp R2| a |b/std err |c/std err
Y = Operating costs ($K/mo) .78 | -3.9(.012/.004 |4.72/.44
Xy = # of users
Xo = # of computers
Y = Human resources time .60 |36.6|.059/.008 |2.05/1.00
(100 = one person)
X1 = # of users
X2 = # of computers
Y = # of computers 50| 1.4/.006/.0006

Xy = # of users

REGSUM

2014-17



TABLE 6
Mid - 1987 HP's HP Desk Network Costs

Cost Analysis by Users per Computer

Avg $
# Users per User
per Comp | per Month

20 - 50 107
51 - 100 62
101 - 200 40
201 - 300 30

300+ 22
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TABLE 7

Mid - 1987 HP's HP Desk Network Costs
HP Desk Cost Analysis by Intensity of Use

Avg $
Intensity Avg # Avg $ per User
of Use Users per User | per Month/
(Avg = 2.00) |per Comp | per Month | Intensity
0.00 - 1.00 258 34 47
1.01 - 2.00 143 49 35
2.01 - 3.00 98 75 29
3.01 - 9.49 77 130 29
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TABLE 9

Mid - 1987 HP's HP Desk Network Costs

Comparison with Other Alternatives
($ Cost per Page per Recipient)

System Pages nges ~ Delivery
HP Interoffice Mali! 10 .50 |1-5 days US, 5-10 days Intl
US Postal Service 44 .88 |1-3 days US, 3-10 days Intl
HP's HP Desk Network| .58 | 2.90 |1 hr urgent, 7 hrs normal
Comgrams .76 | 3.80 |1-3 days
Public E-Mail Net #1 1.60 | 4.80 |Varies
Public E-Mail Net #2 2.00 | 6.00 |Varies
FAX 3.20 | 9.68 |Varies
Express Mail 10.00 |10.00 | Overnight

Note: Does not include costs associated with message preparation

COMPDEL
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Utilizing the Personal Computer for MPE Performance Management
Rex Backman
Hewlett-Packard Company
Roseville, California

Introduction

Coupling the personal computer as the presentation manager with a host based MPE mainframe data
collector is the basic infrastructure found in a powerful and user friendly performance management
solution available now from HP. The product LaserRX, provides the local System Manager or
Performance Specialist the ability to view in a full color, graphics based, MS Windows environment the
performance information collected on the MPE host over a predetermined user defined time period. The
ability for the user to define what metrics to collect, when to collect, and how to display (by hour, week,
or month ) provides a limitless amount of performance metrics. LaserRX's flexibility allows the user to
view the performance issues that they feel are pertinent to their site in a time frame they feel is
appropriate.

Having used the product over the past few months I'd like to share the positive experiences we have had
with LaserRX. A very brief overview will provide a basic understanding of the product structure.
Examples of the displays that LaserRX provides will be shown along with examples and ideas such that
System Managers can see for themselves the potential of LaserRX in the area of performance
management.

Product Structure

Prior to LaserRX, I as a System Manager of a multi-CPU HP3000 shop had available to me an incomplete
set of performance tools and services. OPT/3000 provided me with the immediate "what’s going on
now..." information needed in periods of reactive system tuning. On the other end of the spectrum, there
was HPTrend and its’ ability to show "where we have been.." albeit in a rather non-flexible fashion. The
missing link was the ability to view in the local environment the time periods found between the
immediacy of OPT reports and the long term perspectives of HPTrend. From my experience LaserRX fills
this void with amazing functionality and flexibility. The System Manager can determine when to collect
data, what data to collect, and most importantly how to view the data using LaserRX’s MS Windows full
color graphics capability. Performance metrics such as memory bottlenecks, CPU utilization, Disc Activity
are available with ease from LaserRX. In addition, LaserRX allows customization of local environment
classes. Classes are easily defined by the System Manager and allow for a site to determine who their CPU
consumers are. Examples that I have used for classes are HPDeskmanager, Print Spooling, plus several
unique application systems (Cost Accounting, Order Processing, etc). Each class mentioned here was
defined based on the fact that it was deemed important to our shop, we wanted to get a handle on how
these classes were effecting our system. LaserRX allowed us to do this task easily and effectively. Thus
our site specific classes coupled with global performance displays allows us to get a complete picture of
how our machine is performing during time periods that we deem important.
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The structure of LaserRX is a two tiered design, resident on the MPE V/E based machine is the data
collector. This batch job, a low CPU consumer, continuously gathers the pertinent (defined by the user! -
remember we collect what we think is important) performance metrics. Three log files residing in the SYS
account are the sole areas of data. No other resources are used for data storage. Your system log files and
network log files remain untouched. Log files used by the host data collector are of a circular design with
the size determined by the System Manager. This allows for flexible data management of the performance
metrics collected on the host. Local sites can size their log files to contain 2 days, 2 weeks, or 2 months or
whatever depending on their reporting needs and available disc space resources.

The complementing side of the architecture is the PC. On an HP Vectra or Vectra compatible, the
requirements are: MS Windows 2.0, MS-DOS 3.1 or later, and a datacomm link (serial or 802.3). The
workstation platform is the presentation engine for the host based collected data. Full color graphs on
CPU bottlenecks, Transaction Response time, CPU utilization, Disc Activity plus user defined classes can
be displayed on demand with a few easy “clicks" of your Mouse. ’

Obviously, the merger of the PC with its' sophisticated display environment coupled with an intelligent
and flexible data collector provide limitless ways to view performance management issues. System
Managers now have a solution to see where they have been, who their consumers are, and with LaserRX’s
ability to export data to other PC packages, a mechanism to model the raw data to fit their reporting
needs.

The amount of raw data is truly staggering. While this could be thought of as a negative point I view it as
one of the most positive features inherent in LaserRX. Truly, only a day-to-day member of a site can
grasp what data (performance) metrics are important. LaserRX lets you choose! Areas that can be
displayed/printed from the PC based Windows environment are:

CPU Bottlenecks
CPU Utilization
Disc Transactions
Transaction Response Time
User defined Classes

Below are some examples of "traditional" system performance graphs. All of these graphs were created
with the same data points, the time focus and class descriptor were the modifying parameters. While it is
hard to mimic the PC color based graphics environment in a black and white paper such as this, the graphs
do represent an example of the power of LaserRX.
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SYSTEM BOTTLENECK INDICATORS

CRU BUSY ISC UT, MEMORY MGR DISC
PERCENT PERCENT RATE/SEC
I A

Tehoe (Sys #7) HP3000/70 RNDYRKO MON - FRI
LaserRX Example: Five Day System Bottleneck Graph
SYSTEM BOTTLENECK INDICATORS

CPU BUSY DISC UTL
PERCENT PERCENT

ced-- B

MENORY MGR DISC
PRATE/SEC

Tahos (Sya #T) HPI000/70 RKIYRNO MON - FRI

LaserRX Example: One Day System Bottleneck Graph
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In addition to the traditional performance measurements, LaserRX also graphs the user defined classes.
The classes are up to the creativity and need of the local System Manager. Definitions for the user defined
classes as well as the triggers for the generic or traditional measurements are resident in the file
"SCOPPARM". This parameter file is configured by the local System Manager in a very forgiving syntax.
SCOPPARM has two basic components, the first is the traditional system workload or “global" metrics.
The second component of the file contains the locally designed class definitions. An example of a
SCOPPARM file used in our shop on a HP3000 S/70 is shown below:

LaserRX Example: Host Mainframe Parameter File

ID Tahoe (Sys #7) HP3000/70 RND/RMO

*#+>>Global CPU LaserRX Metrics<<t*

** Log all three types of records with log command **
LOG GLOBAL WORKLOAD PROCESS
** Threshold interesting processes are ones that: used 20% of the CPU, or **

** had >10 1/0’s per dor>10 d resp time, log these process**
*+ events to the LaserRX Process log file. *t

THRESHOLD CPU=20, DISC=10, RESPONSE=10.0

** Use default response time buckets **

RESPONSE RANGE-=.5, 1, 2, 3, 4, S, 10, 20, 40
51

1
FIRST RANGE=.1,.2,.3,.4,.5 1,2, 3,4
THINK RANGE= 1, §, 10, 20, 30, 40, 50, 60, 120

*#>>LaserRX Class Definitions<<t*

thkkhttddts td titkkddiddits thkkidd thitttitdddtdiddddisd

** Class for performance tools **

CLASS=PERFORMANCE TOOLS
FILES=OPT. PUB.SYS,@.SCOPE.SYS

** Class for Datacomm **

CLASS=MPE DATACOMM
INTERACTIVE=DS@.@.SYS,@. NET.SYS
BATCH=DS@.@.SYS,@. NET.SYS

** Class for HPDesk **

CLASS=HPDESKMANAGER
FILES=@ HPMAIL.SYSMAIL@. @ HPOFFICE

** Class for Maestro/Tapes **

MPE Performance Management
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CLASS=MAESTRO/TAPES
FILES=@.@. CCC

** Class for Print Spooling **

CLASS=PRINT SPOOLING
FILES=@. @ RSPOOL,G. PSPOOLER.SYS

+* Class for PC software monitors **
CLASS=PC SOFTWARE
FILES=MONITOR. PUB.SYS,@. PPC.SYS,@. PPCUTIL. HPOFFICE,PCLINK. PUB.SYS

Using this example of a SCOPPARM file we can now present some user defined class graphs. Class graphs
is an area that makes LaserRX so powerful. The ability to determine who the system consumers are is up
to the discretion of the System Manager. It is now a simple task to found out what these consumers did.

Now let’s look at some more LaserRX graphs. Again these are not exactly as they will appear on a PC, but
they are representative of the product:

WORKLOAD CPU USAGE
©Y DECUTION PRORTY SUBOUELE)
ES 0S cs UNEAR
CUEUE CUEVE OQUEVE OUEUE ToTAL
+ a o ©

PERCENT OF AVAILABLE CPU
40 pr—

Tahos (Sys #7) KPI00O/T0 ANDIRNO | HPDESKMANAGER ) MON = FRI

LaserRX Example;: HPDeskmanager Five Day Workload Graph
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WORKLOAD CPU USAGE

BY EXECUTION PRIORITY SUBOUEUE)
ES 0s cs UNEAR
OUEUE CuEuE QUEUE QUELE TOTAL
+ a o [

o PERCENT OF AVAILABLE CPU

Tahos {Sys #7) HPI00O/70 RND/RNO { PERFORMANCE TOOLS ) MON - FRI

LaserRX Example: Performance Tools Five Day Graph

WORKLOAD CPU USAGE
BY EXECUTION PRIORITY SUBQUEUE)
€s os cs LNEAR
ouevE Quee OuEE OUELE O
+ a o (o _—

* PERCENT OF AVALASLE CRU

Tatoe Sys #7) KPI00O/T0 RND/RMO ( HPOESKMANAGER | MON - FRI

LaserRX Example: HPDeskmanager One Day Graph
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BY EXECUTION PRIORITY SUBQUEUD)
ES oS cs UNEAR
GUEUE OUEUE QUELE OUELE ToTAL
+ a o <

PERCENT OF AVAILABLE CPU
14— ———

Tahos (Sys #7) HP300O/T0 RND/RMO | MAESTRO/TAPES ) NON = FRI

LaserRX Example; User Defined Class (Third Party Software) Graph

Potential

Now that we have discussed and presented a very brief overview of the product structure, lets turn our
attention to what solutions the product can provide. Flexibility and freedom are the key phrases. Data
collected, especially class metrics are user controlled. As a System Manager you have the capability to
define what to collect and how to present the LaserRX data points. Resolution is up to the PC user.
Hours, days, or weeks can be presented depending upon the resolution required. In our uses of LaserRX, we
graph and display the last business week (Mon - Fri) in graphs of 24 hour days. This allows us to present
to our user community an easy to read graphical based representation in full color of where our machines
operated.

Each graph generated by LaserRX has its own useful and unique purpose. For example, the classic graph
of CPU Utilization presents an overview in a stacked line chart manner showing the partitioning of the
CPU as a resource. Interactive consumers, batch consumers, system processes, memory management, ICS
overhead, and Paused for I/O are represented by a different color allowing for quick identification of
problem areas. In analyzing the display, problem areas are easily identified by color and by large
percentages of the overall time period. System Managers can also get a good idea of the distribution of
interactive versus batch processing utilized on the machine from this display.

Transaction Response Times, long a desired feature in HP performance tools is available in LaserRX.
Metrics in this display are: Time to first response, Average time to prompt, and Transaction rate (x 1000).
The first two metrics are in seconds for interactive sessions. Transaction rates are the number of terminal
transactions over time for the selected measurement period. Our use of these graphs has been to compare
periods of high CPU use versus low periods to gauge the impact of a busy system in regards to user
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response time. Unexpectedly this graph also helped us to identify a performance bottleneck that, unknown
to us, was happening in the early morning hours due to some hardware anomalies. Again the flexibility of
the product is seen here. We were not aware of this problem, yet by graphing "where we had been" over a
previous weeks data points we recognized and resolved a performance problem.

Class graphs are useful in further analyzing the partitioning of the interactive and batch applications
resident on the machine. By properly defining classes, answers to questions like "How much is
HPDeskmanager consuming on the machine?" are easily answered. Class data provides metrics that allow
for System Managers and the Application Programming staffs to help evenly distribute system loads.
Trends can be easily seen allowing for changes in application consumption to be easily identified.

PC Export Facility

Extended and unique functionality is found in LaserRX’s Export facility. This portion of the product
allows the PC user from their Windows session to “click" on a range of data points and to export them out
of the LaserRX environment and into MS DOS data files. Once resident in these MS DOS data files they
can be incorporated into several MS DOS packages. Spread sheets (LOTUS 1-2-3, Excel by Microsoft, etc)
or pure graphics packages (Graphics Gallery) can be used. This export facility allows the LaserRX user to
remove and isolate the performance metrics that they wish to examine in more detail out of the LaserRX
environment.

At this point we have learned that LaserRX data moves easily and effortlessly from the HP3000 data
collector, thru the LaserRX MS Windows environment and finally to a user defined MS DOS data file. All
accomplished via clicks of the Mouse or a few easy keystrokes. Again, the data that is ported is truly
determined by the System Manager. The LaserRX user determines what exactly to them is important to
collect, to view, and to export!

Conclusion

As a System Manager with several machines to support, LaserRX has been an immediate and positive
addition to my tool set. Performance metrics are easily gathered and displayed. I have the flexibility to
define what metrics are gathered and when. In our shop LaserRX has become a transparent data collector
that we use on a weekly basis. The product has allowed us to make intelligent choices on hardware issues,
third party software evaluations, and the week-to-week performance displays we present to our user
community.

Areas that before were best guesses will be areas of defined and represented measurements with the use of
LaserRX. Capital budgeting decisions can now be based on exact needs and not feelings. Load balancing is
easily attained, application tuning as well, are readily available results from LaserRX outputs. This tool, in
its’ first release, is a magnificent solution to help System Managers move from a reactive system resource
utilization mindset to a proactive mindset. Whether your shop has one system or several, this product can
make system resource measurement a proactive science. Once exposed to LaserRX, the ability to extract
and analyze is in the hands of the user. A shop can now easily and quickly track where their system(s)
have gone, allowing for knowledgeable and timely decisions on how they can prepare for the future.
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User Interface Design Methodologies for CD-ROM Information Retrieval
or "How to Find that Needle in a Haystack"

QGreg Ferguson
Hewlett-Packard
Application Support Division
Mountain View, California

"There may be millions of fine thoughts, all encased within stone walls of acceptable architectural form; but if
the scholar can get at only one a week by diligent search, his syntheses are not likely to keep up with the cur-
rent scene.” '

Vannevar Bush

"As We May Think"

The Atlantic Monthly; July 1945

The preceeding quote describes a phenomenon that exists today, even with the vast amount of intel-
ligence our society possesses. Computer networks, on-line databases, and satellite link-ups are all tech-
nologles that are being used to bring information to us on a daily basis. This information influx permits us
to formulate decisions in a timely fashion. As we obtain and assimilate more data, our ability to make su-
perior decisions increases, as well as our productivity. Yet, much of our time is still spent diligently search-
ing for the right information.

Now envision 250,000 pages of information on a 120mm disc that can be accessed by a personal com-
puter. CD-ROM is the product of that vision. The dilemma we are constantly struggling with is the transfer
of knowledge (or lack thereof); part of the answer is CD-ROM.

What is CD-ROM?

CD-ROM stands for Compact Disc Read Only Memory. It is an optical disc having a diameter of 120mm
made from the same material as bullet-proof glass. Information is stored on a CD-ROM in one continous
spiral track that is approximately three miles long. The storage capacity of a CD-ROM is greater than 600
megabytes, which translates to 250,000 typed pages, or greater than two million sectors on a HP3000. The
CD-ROM drive is connected to a personal computer, making it a neatly packaged solution. The cost factor
for large volume pressing of CD-ROMs is also enticing. The latest quotes from mastering plants are
anywhere from three to ten American dollars per disc. It should be noted, however, that the first disc, and
the data preparation phase, is where most of the costs are incurred.

The CD-ROM disc cannot be written to, making it an ideal media for the collection and distribution of
static information. It has a well-defined file structure, formerly labeled High Sierra, that has now become
an international standard (ISO 9660). Codes used for the detection and correction of possible errors in the
data are supplied with each block of data (2K bytes) that is written to the disc. These error codes are so ef-
ficient that only one error will escape uncorrected in 10 quadrillion bits (1 followed by 16 zeroes). Compact
Discs have the capability for storing not only audio and text; but graphics, color photographs, full-motion
video, animation, or any combination of the aforementioned.
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Consider the Shortcomings...

How do we access all that data? There are certain unique characteristics about the hardware and the
media that software developers must consider when outlining a strategy for the retrieval of information
from a CD-ROM disc.

The first problem is in the physical speed of the drive. The CD-ROM drive rotates at a relatively slow speed
when compared to most magnetic media of today, such as a Winchester hard disc. The drive operates at
fluctuating speeds depending on where the laser is on the surface of the CD-ROM disc (faster on the inner
tracks). This is known as constant linear velocity, or CLV. Most magnetic media of today operate at an un-
varying speed or constant angular velocity, CAV. The CLV format is ideal for the storage of large amounts
of data, but poor for the retrieval of individual blocks of data. The head movement of the laser must be ac-
companied by the mechanical process of speeding up or slowing down the disc. This movement ac-
counts for high seek and latency times. Transfer rates of data coming off the disc fall between the rate of a
high-speed floppy disc drive and a hard disc drive. The developer must consider these facts when creating
and positioning files on the disc and strive to counterbalance the poor seek and latency times of the
hardware.

One benefit of the CD-ROM could also pose a problem for some developers when dealing with more
volatile types of information: the disc is read-only. Formulating an update scheme could involve writing
the information provider's/user's input to another media (eg. hard disc) and displaying the most current in-
formation at retrieval time. Where the information comes from is totally transparent to the user. Response
times will be visibly slower when multiple media-types are read. An alternative could involve distributing a
new CD-ROM. The less static the information is, the more frequently new discs may have to be generated.
Webster's Dictionary does not have to be updated as frequently as the market price of Hewlett-Packard
stock!

Other Concems

The types of data that the user will be accessing will play a major part in determining the design of your
CD-ROM retrieval system. Numeric data will require certain options within the retrieval software that may
not need to be implemented in an all text-based system. Graphics, audio, and video will all require certain
elements be buiilt into the interface for their retrieval and use.

Security can be a major concern. Due to the abundance of information that can be put on a disc, certain
portions may not be accessible to some users. If that is the case, you may wish to encrypt the data on the
disc as well as build stipulations for access into the retrieval software.

Graphics and video often require that special hardware boards be installed into the PC to decompress and
display the information. A special monitor may be necessary as well. Can your user base fund this ex-
pense? If not, the feasibility of having data of that nature on your CD-ROM will be reduced.

The Current Alternatives

Upon deciding that CD-ROM is the answer to your needs, there are a few alternatives to compare in terms
of how to construct the user interface.

You may wish to develop the entire interface on your own. This will take a great deal of time and money.

Often, that "window of opportunity” of getting a needed product out to your users will pass by while the
software is still in the development phase.
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Another appoach would be to have an interface built for you by a company that specializes in custom
software. This can be extremely expensive.

There are many companies specializing in CD-ROM that offer a full range of services to their customers.
This covers everything from the preparation of the data, to a quality assurance check of the CD-ROMs that
are returned from a mastering facility. They also offer a variety of user interfaces from which to choose.
The intent is to pick one that fits your needs and the nature of your information. These "stock" interfaces
can usually be customized to some degree. The issue with service organizations is that generally you
receive something that does not quite meet your original expectations, although a product can be
delivered within a relatively short period of time.

Finally, a few companies offer a set of software libraries that can be used for the development of a user in-
terface. This concept is often referred to as a toolkit. The underlying search and retrieval software is
provided, and the developer is given the ability to construct an interface on top of this basic "search en-
gine". This provides the developer with full customization of the portion that the user accesses, without the
total development time that would be required to build an entire system. Royalty fees are often required to
license the company’s software.

Features of Retrieval Software Packages

All CD-ROM retrieval packages offer the user and developer a wide genre of features from which to
choose. This section will outline and briefly explain many of those features.

Keyword Search - Most CD-ROM retrieval packages offer an inverted file management system. in
this system, all significant words within textual data are indexed. The concept of
the keyword search allows the user to type in a string of keywords, with full
boolean constructs (AND's, OR's, NOT's and the use of parantheses), and
retrieve a search result set. This set contains pointers to the data that indicate
which documents were found that contain keywords and where within each
document the keywords were found. A document can be described as the lowest
"record" of data found within a CD-ROM database. This is generally one to five
screens of textual data.

Expansion or - This feature permits the user to retrieve all indexed terms that begin with a par-

"wildcard" ticular base. An example of this would be "COMPUT*", which would retrieve oc-
currences of such terms as "COMPUTER", "COMPUTATION", etc.

Phrase and - Use of the proximity operator lets the user limit the area in which keywords are

Proximity searched for. For example, [ word1 word2 ] indicates that word1 must be found

within a supplied distance of word2. This distance is configurable and can be
specified in terms of characters or words. The phrase search is specified when a
user wishes to look for an exact match on a series of terms within the indexed
text.

Thesaurus - Often a thesaurus can be invoked by the user that contains a list of synonym
terms that have been specified by the information provider and/or the user. It
may or may not be modifiable. By invoking the thesaurus, the user indicates to
the search engine to retrieve all synonym terms for the supplied keywords and
construct an "OR" condition using those terms. An example of this feature would
be to have the user type in "DB", and via the thesaurus, the search engine would
return a search result set containing references to the terms "DB", "DATA BASE",
"DATABASES", etc.
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Topic search

Range search

Field search

Subsearch or
"sideways
search”

Relevance

Search history -

Browsing

Book marks

Annotation

Instead of searching for general keywords, pre-constructed search result sets
may be accessed by the user which provide a quick pathway to information relat-
ing to a specific topic. The topic "COBOL SORT ROUTINE" may contain pointers
to documents such as application notes, software status bulletins, and manuals
that all contain information relative to that topic.

This is a critical feature for designing an interface that will be accessing numeric
data. This allows the user to specify a mathematical range when searching for
specific data.

The user may specify certain keywords that will be searched on only within a pre-
defined field in the database. An example of such a feature would be
"NAME=BILL", where the search engine would lock in the pre-defined database
field "NAME" for all occurrences of the term "BILL".

A subsearch is allowing the user to search across a previously retrieved search
result set. This lets the user further define the search to work with a manageable
set of documents. Searching on "FILE" may retrieve hundreds of documents.
Performing a subsearch on that search result, using the keyword "ERROR", will
limit the amount of documents that the user has to examine, making a more
precise search result set. A "sideways search” involves using a term from a
document that has been found via a previous search. Using our previous ex-
ample, the user may be reading through a document relating to "FILE ERROR
CODES", see a reference to "SECURITY", and perform a "sideways" search using
"SECURITY" as the search term. A new search result set will be constructed for
the user to examine.

There are some search engines that will rank your retrieved results based upon
certain algorithms; such as the number of times specified keyword(s) occurred
within each document. A weighting factor is assigned to each document, and
the search result set is sorted according to this factor, prior to being displayed to
the user.

This feature permits the user to save a query string with all related information
about the search (fe. number of documents retrieved, date, etc.). The user can
employ the search log to re-construct a previous query into the database for fast
retrieval to information.

Browsing allows the user to see the hierarchy of information within a database
and follow a path to specific knowledge. Paths may be pre-defined by the infor-
mation provider, established by the user, or a combination of both. Browsing can
be presented in different ways. The discussion on hypermedia presented in this
paper talks about some of those ways. Often times a "topic explosion" approach
is taken. The user is presented with a set of themes (ie. magazine articles). By
selecting a theme, the user may now be presented with the specific text relating
to that theme (ie. the article itself).

Through this feature, the user may establish a pointer directly to information that
is of specific interest. Use of this tool gives the user faster access when needing
to reference particular information again.

This will let the user customize the information with certain facts that make the

data more relevant. These personalized facts may be referenced upon viewing
the annotated document via a keyword search or by other means.
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The LaserROM Strategy

LaserROM was developed to aid customers in their use of existing Hewlett-Packard documentation. This
tool uses CD-ROM technology as it's "delivery vehicle", taking advantage of the enormous storage
capacity of the CD-ROM. The use of a MicroSoft (C) Windows-based graphical interface in conjunction
with CD-ROM makes LaserROM an attractive, integrated, PC-based solution. Monthly updates provide
customers with current information that is immediately at their disposal within the framework of the PC
workstation environment. Full keyword indexing and hierarchically structured browsing supply the user
with direct pathways to the primary feature of LaserROM: the information (reference manuals, product
catalogs, known problem reports, etc.). These pathways give LaserROM an added value above the printed
copy. Additional benefits are described in the following sections. LaserROM is an entirely new way to look
at documentation.

Why Windows?

MicroSoft (C) Windows was chosen as the primary operating enviroment for LaserROM for a variety of
reasons. Windows provides the user with a heuristic, easy-to-use interface. The Hewlett-Packard commit-
ment to this environment has been conveyed through the introduction of New Wave. The PC industry as a
whole is now committed with the announcement of the next operating system, Presentation Manager,
which is being developed under Windows. Windows is fast becoming a standard amongst the users of
personal computers.

The New Wave Environment

The LaserROM development team was able to work with the the New Wave Human Factors engineering
group within Hewlett-Packard, to help make the LaserROM interface conform to guidelines that had been
established for development within the New Wave and Windows environments. This effectively gives
LaserROM the same "look and feel" as other Hewlett-Packard applications developed within this environ-
ment. This approach benefits customers, allowing them to spend more time using the product and less
time in the training phase.

The New Wave environment also gives LaserROM an additicnal advantage above the alternatives we
previously discussed. New Wave permits the user to retrieve valuable information without leaving their
normal working environment. LaserROM becomes part of a larger, totally-integrated, object-oriented office
environment and not just a stand-alone application. The New Wave architecture will be compatible within
the DOS, 0S/2, and UNIX environments.

In summation, four key advantages were derived through the use of New Wave and Windows in develop-
ing the LaserROM user interface:

1) LaserROM was developed under an industry standard.

2) LaserROM is heuristic and easy to use, with a common Hewlett-Packard New Wave
user interface.

3) The information is readily and quickly accessible.

4) 1t allows the user to retrieve information within the framework of their normal operat-
ing environment from a well-integrated workstation.

The Features

A key strategic point in the development of LaserROM was to concentrate on the content of the informa-
tion. When a user is given tools, such as keyword searching, which allow for direct access immediately to
relevant data, errors within the data become much more visible. For that reason, an extensive quality
check was done to the data that was placed on the CD-ROM. Another primary design strategy was to give
the user additional capabilities only if they were easy to use, not to implement features based on a
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technology-driven focus. Additional features will be added once they are deemed necessary from a
customer standpoint, provided they fit into the overall LaserROM development strategy.

The main feature of LaserROM is its keyword search capability. The utilization of full boolean constructs,
and a thesaurus created by the information provider, supplies the user with the ability to "zoom in" on data
of high points of interest. Proximity searching, phrase searching, and the use of an expansion operator are
all supported by the software.

Another way to access information is through the LaserROM browse facility. Browsing allows the user to
look at how the information is layered through a "structure explosion” capability. For example, the user
selects a database and is then presented with a list of all possible manuals within that database. Selecting
a manual then generates an "electronic table of contents”, and so on. At any time, the user may reverse
the process by examining a previous level.

Because approximately fifty percent of Hewlett-Packard manuals contain graphics, being able to display
that data type became imperative. Activating an icon within the text provides the user with the alternative
of viewing the figure only if deemed necessary. It also allows the user to scroll through a document on the
screen quickly, without the burden of watching a graphic imbedded within the text slowly re-paint. The
figure is displayed within its own window, giving the user the flexibility of moving or sizing the window.
This window may be left on the screen for the user to refer back to, while reading different sections of the
text.

A complete, thorough help system was also fully integrated into LaserROM. It gives the user a generic in-
dex from which to access topics discussed within, and a context sensitive mode that can be used to see
specific text relating to menu items or individual windows with their associated commands.

The Help subsystem, a computer-based training package that comes standard with LaserROM, and the
heuristic nature of Windows all contribute to the fact that LaserROM does not require use of a manual. As
a matter of fact, one was not printed for those specific reasons. The best training for LaserROM is to use
it.

The Future in CD-ROM Information Retrieval

Clearly, CD-ROM is a technology whose time has come. The addition of interactive media and graphical
user interfaces has made information assimilation exciting, rather than mundane and tedious as it often
has been. It is human nature to take more interest in the things we enjoy doing, and to ignore or prolong
the tasks we despise.

Many new technologies have been introduced that try to enhance the nature or content of information, as
well as bring to the user an element of excitement and intrigue when using them.

Hypermedia

The theory of hypertext and hypermedia goes back to the days of the quote found at the beginning of this
paper. In 1945, Vannevar Bush synthesized the idea of a "memex" - a complete information “storercom” at
the disposal of each individual that could be accessed and manipulated within the framework of the user's
working environment. Information was intertwined with cross-linkages and was stored on microfiche (later
updated to being on a computer). Theodore Nelson (circa 1965) has been credited with coining the term
hypertext, and along with Douglas Engelbart, have become founders of the ideas that lie behind the tech-
nology. The simple concept of hypermedia is to allow users to establish linkages between all data types so
that these linkages form a natural "knowledge path" that may be followed. This perception embraces the
idea of non-sequential reading vs. normal, sequential reading. Linkages are generally not carried with the
data, but rather stored in a separate database. The information provider may also establish linkages within
the data, allowing the user to follow many different paths, if so desired.
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Hypermedia can be thought of as a tool that allows users to "teach" the computer the way they
themselves think. Eventually, software may be smart enough to emulate the knowledge processing traits
of the end user and apply these rules to new information when it is added into the system, thereby auto-
matically establishing the necessary linkages.

As you can imagine, the problem of updating these linkages and incorporating hypermedia into a chang-
ing environment is a question that software developers will be (and have been) wrestling with for quite a
while. Two such taols currently on the market that deal with this technology are Guide and Idex(C) by Owl
International and Hypercard(C), recently introduced by Apple.

Multimedia

With the use of technolgies such as CD-I or DV-I (Compact Disc- or Digital Video-Interactive), full-motion
video on a CD-ROM disc is now possible. You can imagine the uses in the fields of home entertainment
and especially interactive training. Being able to look up and read the textual portion of how to fix a disc
drive head crash, invoke a detailed graphic of the drive internals, view a full-motion video sequence of
someone fixing the drive (freezing the video when necessary), and having each step narrated-all on your
personal computer-is not a concept that falls only within the realms of science fiction anymore.

Conclusion

The world of CD-ROM is growing. Products are being introduced that give the user more power in access-
ing information then was ever deemed possible before. The door is open to both information providers and
software developers to coordinate their efforts and utilize the tools | have outlined. Through their efforts
lies not just the future of information distribution and retrieval, but the future of computing in our society
as well.
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Strategies for Re-packing Discs
and
Image Data Bases

by
Michael Hornsby

Hewlett-Packard
4501 Erskine Road
Cincinnati, Ohio 45242

How do you know when its appropriate to reload your system or re-organize your data bases?
Unfortunately, the developers of MPE and Image did not provide a user friendly yellow and red
alert message system for this purpose. The answer to this question is highly dependent on
the size, number and type of applications resident on the system in question. The purpose of
this presentation is to provide insight into the planning and execution of activities required
to maintain an optimum performance level on your system, while utilizing available disc space as
efficiently as possible.

Topics to be discussed in this presentation:
How to review your system for over configuration of directory and virtual memory disc space.
Planning for disc space growth requirements.

Archiving files and IMAGE data bases on a periodic basis to remove files that aren’t needed for
online access.

Disc compression and reloading strategies.
IMAGE master data set disc space requirements and performance tradeoffs.
IMAGE detail data set packing strategies.

Using facilities of Turbo IMAGE to reclaim disc space.

I In the Beginning

Your HP3000 arrives and your Systems or Customer Engineer installs the operating system
and whatever subsystem software products you have purchased on the system.

A. The Initial Configuration

The iaitial configuration of your system will involve using disc space for the system directory,
usually 6,000 to 10,000 sectors, and virtual memory 25000 to 35000 sectors per drive. Will your
system require more or less than this? Only time will tell. The amount of space configured for
the system directory and virtual memory on Idev | can only be changed by reloading the
system, so these parameters are almost always over configured. More realistic values can be set
after the system has been in operation for six to twelve months. A sysdump $null will divulge the
amount of space configured and available in the system directory. A run of tuner will display
the amount of space configured and the high water mark of space consumed in virtual
memory. Disc space can be reclaimed from non ldev | virtual memory by down sizing its
configured value on a cool start.
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B. The HP Initialed Accounting Structure

When the system is installed or updated, the installation process leaves behind accounts,
groups and files that you do not need for everyday operation. These not only take up space
but also are a security problem, as they are found on all HP3000’s. The files in the HPPL@,
TELESUPand SUPPORT accounts and the files in the USL, CREATOR, and DOCUMENT groups
of the SYS account can be stored off and purged. The installation process also leaves a
group of environment files in the ENV group that are not needed if you do not have an HP2680
or HP2688 laser printer connected to your system. A last note, the install job creates many accounts
and groups that may not contain any files. These can and should be deleted to tighten security
on your system.

C. Planning for Growth

When the system is new and many millions of sectors of space are available, the last thing anyone
is concerned about is planning for the day when you'll be out of disc space. This is the time to
implement a monitoring and tracking process for growth. Remember, even if the number of users
and applications on your system remain stable, you will eventually run out of disc space if no plan
is put in place to manage it! This plan must contain a strategy for naming of accounts, groups
and files. If all users logon as USER and all files are located in the PUB group of accounts, it
will be very difficult to determine appropriate disc space management procedures.

II. The Mature System

Once a system has been in operation for twelve to twenty-four months the discs will be filled
and it will be someone’s task to account for this scarce resource. A common solution is to simply
purchase another disc drive; however, this strategy is only a short term fix. What follows is a
brief lesson in disc drive archaeology.

A. States of Disc Space

Disc space can exist in one of three domains: Configured, System, and Lost. Configured
disc space consists of the file directory, Virtual memory, and Spooled input and output files.
The System disc space consists of Mpe files and free or available space. And finally Lost disc
space are those sectors which have been deallocated from the free space maps but aren’t recorded
as any of the aforementioned entities.

Configured disc space can be calculated in the following fashion:

1. Directory Size
Sysdump $null

2. Virtual Memory
Sysdump $null

3. Spooled Input
Showin status

4. Spooled Output
Showout status

Total Configured Sectors:
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System Disc Space can be calculated in the following
fashion:

1. Free Sectors
Run FREES.PUBSYS

2. Total Allocated Sectors
Report 2.@

Total System Disc Sectors:

Lost Disc space can be calculated as follows:

I. Total Disc Sectors Available:

Drive Formatted

Model Sectors
#HP7908s _ * 64,750
#HP7911s ___ * 109,824
#HP7912s __ * 256,256
#HP7914’s ___ * 516,096
#HP7920s ___ * 195600
#HP7925’s _ * 469,440
#HP7933s __ *1,579916
#HP7935s __ * 1,579916
#HP7936’s __ * 1,200,984
#HP7937’s ___ * 2233752
#HP7941’s ___ * 92928
#HP7945's ___ * 216,832
#HP7957s ___ * 319,095

#HP7958’s * 510,552
Total Available Sectors

2. Total of Above
Configured Sectors
System Sectors

Total Known Sectors:

3. Total Lost Disc Space
Subtract (2) from (1)

B. Wasted disc space

Aside from being Lost disc space can be wasted in many other ways. Poor blocking factors, Editor
"K" files, HPWORD WPSPACEF files, NMLG log files, system logfiles, old source files, and above
all mis-sized data bases to name a few. An effort should periodically be made to correct these
problems, because not only do they waste disc space but they extend the length of backups, and
reloads.
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Other frequently overlooked options are the compression of source and program files, and vari-
able length records. The contributed library contains utilities for compressing and unpressing
files. If you must store source online thess are methods to minimize the impact.

C. Archival

So what can be done about these files that waste space and time backing them up? The solution is
simple store them off to tape with a date= option of the STORE command! This little known
parameter makes it possible to identify, store and delete files that haven’t been accessed since a
given date. 1 have seen this free up as much as a half million sectors on more than one HP3000!

The topic of mis-sized data bases will be discussed shortly, needless to say Image data sets should
not be deleted in the above fashion.

111. Compaction Options

Once files have been archived, and the extent of lost disc space has been ascertained, we have
several methods available to contend with the fragmentation of the disc space it’s self. Disc
free space becomes fragmented over a period of time determined by ‘the volatility of builds
and purges of files. How do 1 determine if a fragmentation problem exists? For each disc drive
divide the largest free area into the total free area. If this ratio is I then all free space is in one
chunk, however if this ratio is less than 20% then your largest chunk pales in comparison to the
many smaller less useful chunks out on the drive.

A way to determine fragmentation is to issue the following command:
BUILD TAKSPACE;REC=128,1,F,BINARY;DISC=15000,1,;DEV=I

It this command fails, your system does not have a contiguous chunk of 15000 sectors available
on LDEV 1. Not having 15,000 contiguous sectors on LDEV | will present serious problems if
you attempt an update of your system. Therefore it is highly recommended that after an ac-
counts reload you build the above file. By purging this file prior to an update, you will not have to
subject yourself to the time and effort to create the space required. Purging this file also is a
quick fix for the out of disc space all spool queues shut situation.

One other note about updates and LDEV . During an update the system SL is read in from tape
and placed on the disc at the first contiguous area large enough to hold it. In the other load
operation types the system SL is located next to the system directory, since both are highly ac-
cessed, this is an attempt to keep the disc head over the same location. Sever performance
degradation can be experienced after an update if the system SL happens to be placed far away
from the system directory. Disc caching has lessened the impact of this problem ,but it is a good
practice to check the placement of the system Sl using listdirS. This could also explain why
some sites experience different performance symptoms after updates to new versions of MPE.

To recompact your disc you have two dramatic options, the full reload, and the Vinit compress
option, both of which will make your system unavailable for some period of time.

A. Types of Reloads

Reloading the system from a full back up is a time consuming process; however, it provides the
best method of reinitializing disc space, in that when complete, the largest free area on each drive
will be equal to the total free area on each drive. The reload accounts option is the most
frequently used type of reload. This entails a quick reload to get the system up and running, -
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then a restore to replace all of the user files. The compact option type of a reload can be used
on smaller systems with two or three reel full sysdumps. In this type of reload, the system
does not become available until the last file is restored from the last reel of tape. And if any-
thing should go wrong, the only option is to start over from the beginning.

B. Vinit Compress

An alternative to reloading the system is the compress option of the Vinit Utility. This will com-
press a given drive’s allocated files in an attempt to coagulate the free chunks. This procedure does
not completely achieve the same state in a reload, in that the largest free area may or may not be
increased.

C. File Copy Utilities

A free space increase can also be achieved by copying files to other disc drives. There are many
utilities available for performing disc to disc copies. However, the same function can be achieved
by storing off the desired files or files and then restoring them with a dev= option.

1V. Image Data Bases

On most transaction processing systems, the lmage data bases consume the lions share of 1he
available disc space. The following is a brief discussion of how to increase the performance and
throughput of a system while recovering wasted disc space as an added bonus.

A. Master Data Sets

Probably the least understood and most maligned topic regarding Image data bases is the master
data set, this is normally due to the fact that designers tend to put the cart before the horse and
begin the design by specifying all of the possible keys into a detail or by defining stand alone
manual masters that substitute for KSAM files. This of course leads to great performance and
design problems it that only one unique key is available for direct access to the stand alone
master, and all other searches require a serial search of the all the master records.

A different approach to design that leads to greater flexibility is to begin the design by specif'y-
ing only stand alone detail data sets, and then choosing no more than three paths into any given
detail. The utility of the fourth and greater paths usually can not justify the disc space and CPU
cycles to maintain them.

1. Sizing Myths

The largest myth concerning master data sets concerns sizing, the thirty percent free space and
prime number rules of thumb have had much discussion in the past. It can simply be demonstrated
that for many masters these rules of thumb do not apply. Two examples come to mind. Short
character keys ie dates tend to generate high percentages of secondaries at low fill levels, due to
the sameness of content and low number of bytes to attempt to hash on. On the other end of
the scale are masters with capacities in the half million or greater range, here different prime
numbers or products of prime numbers can generate poor hashing profiles.

The only way to circumvent these problems is to use a utility to monitor the number and length
of secondary chains. My personal preference is DBLOADNG, it not only reports on secondaries but
also reports the number of average blocks that have to be read to access one master. Note,
the perfect case is when no secondaries occur, and thus only one block need to be processed to
access one master entry.
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Thus in over sizing certain masters, especially ones that exhibit poor hashing performance, we can
trade off disc space for CPU cycles.

2. Combining Automatic Masters

Probably the least understood image procedure is the dbfind intrinsic. This procedure is the
heart of the power of image. It is used to set up for a chained read. The parameters of this call
reference the detail data set and search item, and from this image knows which master to access.
Thus two automatic masters with paths into a given detail can be combined if they have the same
data type and size. A good example of this would be an order header detail with order date, ship
date and invoice date as automatic masters. The same functionality could be gained with one date
master with three paths into the same detail. This not only simplifies the database design but
can result in rather substantial disc space savings. Note that this method can also be applied to
different data items, for example customer number and invoice number, again if they have the
same data type and size definitions,

Surprisingly enough, it turns out that due to the way the dbfind intrinsic works, this is a rather
easy change to retroactively implement.

B. Detail Data Sets

As can be gathered from the above discussion 1 am highly disposed toward detail data sets.
Experience has taught me that most Image performance problems can be traced to putting data
in master’s. The following discussion about detail data sets is the product of years of experience
from the school of hard knocks.

1. Picking and Packing the Primary Path

The most important assumption that is made during the design of a data base is the length of
an average chain! This value is intimately tied to the application that the data base is apart of, and
should be well documented and reviewed during the life of the data base. For example, the
number of line items per order, the number of orders per customer, the number of orders per day.
If the answer is one, ie the t of cust per cust ber, then this path can be
said to be perfectly packed because, the number of 10’ needed to read the entire chain is always
one. However as the number of entries on a given chain rises in respect to the total number of
entries in the data set, the usefulness of the path decreases. In fact if the average chain length
grows past twenty percent of the number of entries in a detail, it would be more efficient to
serially read the entire data set, as fewer blocks would be read.

So, if the average chain for a given path exceeds twenty percent of the detail data set, the
utility of the path is highly suspect, and in all probability it could be eliminated.

To pack a given path, or set of chains we have several alternatives. One method is to unload, erase
and reload the entire data base. This can be extremely time consuming. Another method is to
use the DETPACK feature build into ADAGER, and the third method is to write your own cus-
tom detail packing utility.

2. Small Detail’s Tied to Large Masters
Nothing wastes more disc space than tying a small detail to a large master! It is not at all un-

usual to find a hundred thousand entry master with a path into a detail with capacity for three or
four hundred entries. Six words of chain head space is reserved in each master entry. If the
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detail is less than 300 entries, make it a stand alone detail, and simply serially search it. If the
detail is larger, tie it to a separate smaller automatic master.

3. Unused and Unneeded Paths

After a system has been in production for many years it is very difficult to determine which
paths are being used and which ones are a waste of disc space and CPU cycles. One method is to
code traces into applications, this method while direct is difficult to implement and adds overhead
to the application. Another way to get at the same result is to use the Profiler built into turbo im-
age. The Profiler can be purchased, but it probably would be better if consulting were purchased
from HP to interpret the results. Either way the performance improvements from reducing the
number of paths into highly volatile details can be dramatic.

4. Unused and Unneeded Data Items

Not too long ago, the only method to modify image data bases wus to use the dbunload, delete data
base, change schema, build data base, dbload process. This achieved the desired end result, but not
only did it consume great amounts of time, but filler data items where required to hold the
place of changed or expanded data items. This resulted in a tremendous waste of disc space.
These filler data items can easily be removed with the utilities now available.

C. Large Image Logfiles

Prior to turbo image, if your application wanted to implement disc transaction logging, you had
to build extremely large logfiles, two or three times larger than ever would be necessary. This
was due to the fact that if the logfile filled up, all processing against the data base would halt and
the data base could become corrupted. Turbo image has the facility to log to successive num-
bered logfiles. Thus these logfiles can now be down sized by factors of two or three times.

V. Performance Implications and Conclusions

Review your system configuration of directory and virtual memory on a timely basis, overcon-
- figured values waste disc space, underconfigured values require a reload to expand.

Understand the HP provided accounting structure and remove any accounts, groups and files
you don’t require, only after backing them up to tape.

Plan for growth of disc space requirements, even if the number of terminals on your system isn’t.
Running out of disc space can at worst cause a system failure, but at least will interrupt your
production system.

Review the states of your disc space on a timely basis. Characterize the need to manage each
category on a scheduled basis. Spooled print files tend to grow as the amount of data stored on the
system does.

Purge the trash files off of your system on a periodic basis. This will make more valuable
disc space available, and in the bargain speed up back ups and realods.

Archive files on a periodic basis to remove files that aren’t accessed.

Use VINIT compress as a strategy to deflect the need to reload your system. Periodic com-
presses will coagulate available space, and thus the period of reloads can be lengthened.
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Plan your reloads! It’s better to do them on a planned basis than on an emergency one.
Be critical of manual master data sets, make them justify their existence.
Combine automatic masters of same data item type and size.

Track the average and maximum chain lengths in each detail data set. Watch for chains that ex-
ceed twenty percent of the detail capacity.

Pack the primary path of your most frequently accessed details. This activity alone can
reduce response time by an order of magnitude.

Make small details tied to large masters stand alone, or give them a separate key.
Remove unused or inefficient masters, paths and data items.

If you have converted to turbo image, implement sequential logfile numbering, and down
size your transaction logfiles.

These are only a few points to ponder. It is clear that disc space can be traded off for CPU cycles.
The most frustrating SE situation is telling some distraught system manager that the only solution
to the problem at hand is reloading his or her system, or worse data base. The only way I
know to avoid these problems is to take the time to implement some or all of the above.
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Introduction

CONFIRM (CONFiguration conFIRMation) is not a product. Nor is it the title of a project.
CONFIRM is a support philosophy: to provide HP's support organization with centralized
access to configuration information for remote customer systems.

Problem resolution has traditionally been viewed as a support service which applies to a
system or group of systems belonging to a single vendor. When problem resolution
required configuration information from the customer system, the support engineers had
the following options. Depending on the level of sophistication required to get the data and
the amount of data needed, they could request data from the customer. Large volumes of
data would have to be transmitted or mailed to the support engineer. Alternatively, an on-
site visit by a field engineer could be scheduled -- costly in both time and money. The in-
creasing size and complexity of systems and the growing use of networks placed increas-
ing importance on the availability of configuration information and required new support
strategies for problem resolution.

Major developments in HP's support strategy include a focus on proactivity, remote sup-
port, and configurations. First of all, in support, proactive means dealing with problems by
anticipating and preventing them, rather than reacting to problems after they have occur-
red. Second, HP's goal is to provide as much support on a remote basis as possible, in
order to take advantage of centralized expertise of support personnel and to minimize
travel time to a customer site. The emphasis on proactive diagnosis means monitoring
events on a customer system and identifying problems before they occur. Third, there is a
major focus on configuration since mis-configuration of hardware or software is a frequent
source of problems, especially in networking environments. Configuration simplification
and validation is an efficient method of avoiding or solving a large percentage of system
and network problems.

CONFIRM is a natural extension of these support strategy developments which HP is pur-
suing by implementing tools for remote configuration tracking.

The goal here is to examine CONFIRM both as a conceptual development in support and
as it is being implemented at HP. This paper will discuss in detail why remote configura-
tion tracking is needed and what its benefits are. It will also describe the operation of exist-
ing remote configuration tracking tools and how CONFIRM fits into HP's support process.

Purpose

Remote configuration tracking has four major functions: retrieval, change detection, report-
ing, and centralization. The retrieval function performs the task of collecting configuration
information from various sources on the customer system. The techniques used to extract
and format configuration data depend on the source and may include low-level access to
system data structures, database queries, or execution of another process to generate con-
figuration data. The change detection function monitors the configuration for any changes
which have occurred. Each change is noted as a configuration event. The reporting func-
tion handles the transfer of configuration events from the customer system to a central site
via a data communications link, where the events are used to maintain up-to-date con-
figuration information. And most importantly, the centralization function facilitates access
to the data by support personnel. The user interface provides support engineers with a
coherent, standardized way to access widely varied types of configuration data and
multiple configurations.

Remote Configuration Tracking
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Remote configuration tracking has evolved from the need for improved troubleshooting,
timely access to configuration data, and access to muitiple configurations.

Historically, configuration information has been collected from customer systems by
remote support personnel on a reactive basis; that is, as needed. Interactive remote sup-
port has improved the situation by providing faster access to data and reducing the
demands on customers in the support process. However, the effectiveness of interactive
remote access is limited by slow data transfer rates, restricted system accessibility, and
cumbersome user interfaces for data retrieval.

These difficulties are further exacerbated by the rapidly increasing size, speed, and com-
plexity of computer systems and computer networks. Larger and more varied applications,
distributed computing, multivendor networks and increasing user sophistication all con-
tribute to the growing importance of configurations in support. As a resuit, problem resolu-
tion requires configuration information which must be retrieved from multiple sources on
one system, must be current since configurations are increasingly dynamic, and must be
available from multiple systems when data communications is involved.

Remote configuration tracking provides centralization for customer system configurations
using an automated process. It gives support engineers fast access to formatted configura-
tion data which is accessible regardiess of customer system availability.

When configurations are tracked remotely, the customer benefits directly from increased
system uptime. It takes HP less time to solve problems when they do occur, whether
detected reactively or proactively. And, the customer is less burdened by involvement in
the support process.

Operation

The discussion on operation of configuration tracking is in two sections. The first section
is an overview of the design and data-flow of remote configuration tracking tools as they
have been implemented at HP. The latter section is a survey of existing implementations
which will provide more detail on the types of configuration data tracked by each tool.

Overview

HP's Predictive Support provides the support organization with a proactive tool for detect-
ing potential problems before a system's operation is noticeably affected. It is provided as
part of HP's Standard, Basic and Guaranteed Uptime support contracts. In addition to its
proactive function, the A.02 release of Predictive Support includes several utilities which
provide remote configuration tracking for the HP3000 family of computers. These utilities
share a common functional architecture which can be divided into three components: on-
site, datacomm, and Response Center. The onsite component performs the functions of
retrieval and change detection. This component represents one of the Predictive tracking
utilities. The datacomm and Response Center components perform the functions of report-
ing and centralization, respectively. These components are provided by existing Predictive
Support software. An operational overview for a Predictive tracking utility follows a se-
quence of steps which is illustrated in Figure 1.
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FIGURE 1 - Operational Overview of Predictive Tracking Utilities

1. Predictive A.02 is run every twenty-four hours on a customer's HP3000. Each time
Predictive Support software runs on the customer system, it executes the tracking
utilities as child processes.

2. The tracking utility collects data from the system sources which contain the current
configuration information. If necessary, the raw data is parsed, type converted,
and/or reformatted.

3. The current configuration is compared to the contents of the previous configuration
file which was kept by the utility during its last run. Note that non-configuration in-
formation (current date, number of accessors, etc.) are masked or ignored to
eliminate unnecessary configuration events.

4. Any differences in configuration are timestamped and reported to the event file. If
the previous configuration file does not exist (as for a first run), it is created and the
entire configuration is sent as events to the event file.

5. The previous configuration file is updated to reflect any changes in the configura-
tion; new or modified entries are timestamped.

6. Software on both the customer system and the Response Center system is required
for the datacomm component. The datacomm software on the customer system
establishes a modem link to the Response Center System. Events generated by the
onsite software are transferred across the datacomm link to the Response Center
system. The datacomm software on the Response Center system verifies the in-
tegrity of the transferred data and stores it.

7. The stored data are then processed by Response Center software which uses the
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events to update the configuration in a knowledge base. This component also
provides the interface through which Response Center Engineers access the
knowledge base.

These Predictive utilities all follow the same basic steps for centralization of configuration
information. The major differences between them are the type of configuration information
they monitor and the access methods they use to collect that information.

Existing Implementations

Three configuration tracking utilities are being released with Predictive A.02. These utilities
monitor a customer’s network configuration, system software configuration, and hardware
configuration, and are called NETTRACK, SWTRACK, and SYSTRACK, respectively.

The network configuration utility, NETTRACK, gathers its information from a number of dif-
ferent sources and subsystems on the HP3000. Figure 2 illustrates how NETTRACK
processes network configuration information and generates network configuration events.

HP$000 NETTRACK

NETCON Database
NS Config Files
NS Path Cache

curr _NET_config I

Compare current -
. ev_NET_conf
v.p l Y NWCONF

NET configuration

NET_config_changes
updated_NET_config

Update

NET_config_changes

Report events
to Predictive configuration in
PMDCFILE NWCONF

NET_config_events I

PMDCFILE

FIGURE 2 -~ NETTRACK Data Flow Diagram

When NETTRACK is activated it collects the current network configuration into a temporary
file. It then compares the current configuration to the previous configuration in data file
NWCONF for any differences. Any changes which are detected will be reported as con-
figuration events to the Predictive event file, PMDCFILE. The temporary file then becomes
the new NWCONF file. If NWCONF did not exist (as for a first run), the temporary file be-
comes NWCONF and all data are processed as configuration events. Predictive datacomm
will handle the transfer of events to the Response Center.
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This information is collected every time NETTRACK is run and will range in size from ap-
proximately 80 to 350 records. The number of events generated will depend on how
dynamic the network configuration is.

NETTRACK collects and maintains the following information:

L] DS X.25 Remote Node information, which includes node name, PDN ad-
dress and phone number, and additional information obtained from the
NETCON database.

] DS X.25 Line Characteristics, which includes logical device number, local
PDN identifier, name and address, level 2 and level 3 parameters. This in-
formation is also obtained from the NETCON database.

n Network Directory information, which includes global and directory entry in-
formation from the Network Directory file NSDIR.

L] LAN and Router remote node information, which are derived from NS path
cache reports and maintained over time to provide an approximate remote
node topology for these networks.

n NS/3000 Critical Summary information from resident NS configuration files
(NMCONFIG, NSCONF, and DADCONF).

The second configuration utility, SWTRACK, keeps track of information for installed soft-
ware program files, SL files, and SL procedures. The operation of SWTRACK is similar to
that of the other utilities, with the addition of maintenance files. The CONFBILD main-
tenance file contains the list of software modules to be tracked. For program files and SL
procedures, CONFBILD also specifies how and where to obtain associated software ver-
sions. For each SL file being tracked, SWTRACK generates a maintenance file which con-
tains SL segment information.

The following information is monitored by SWTRACK:

n Program file information including filename, product number, version (vuf),
actual and computed checksums.

n SL file names and segment information including segment name and
length, checksum when segment was prepped into the SL, current
checksum, and date of last change to entry.

n Name and version of SL procedures.

The third utility, SYSTRACK, covers hardware configuration. The main sources for this in-

formation are system memory, system configuration files (CONFDATA and DEVDATA), and

the Predictive configuration file.

SYSTRACK maintains the following hardware data:

n System specific information including MPE system id, MPE release id, CPU
type, memory size, basic table sizes, scheduling and spool information.

Remote Configuration Tracking
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m Volume information for each system and private volume including logical
device number, volume identification information, and virtual memory
information.

n Device class information for each device class including class name, access
type, and logical device numbers for each class.

n Logical device information for each Idev including Idev and DRT numbers,
mode flags, class information, and other device configuration values.

m CS information for the communications system and CS details for each CS
device including Idev number, port mask, protocol, modes, timeouts, speed,
buffer sizes, and driver options.

Since these utilities run within the framework of Predictive Support, customer security is
protected by existing Predictive security.

Strategy
Consider then, how remote configuration tracking fits into HP’s overall support process.

When a potential problem is detected proactively by Predictive software, it is automatically
reported to the Response Center; a problem being handled reactively will be manually cal-
led into the Response Center by the customer. Once the problem is classified, a Response
Center Engineer (RCE) will determine what, if any, configuration information is needed to
aid in problem analysis.

For example, a problem is detected in the X.25 communications between two systems.
First the network configuration is checked for compatible addressing, window sizes, etc.
Depending on this comparison and other reported symptoms, the RCE may then look up
the software configurations of the two systems to check for incompatible datacomm soft-
ware versions, or the RCE may examine the hardware configurations to verify that the INPs
(Intelligent Network Processors) being used for the data link are configured correctly.

In the past, the RCE collecting all of this data would have been required to use 1200 baud
remote’ data links to interactively access the customer systems. Assuming that the RCE
could access the customer systems, it would take 30 minutes to an hour per system. But
now, the RCE can access multiple configurations through a single interface, at direct con-
nect speeds.

In another scenario, a customer reports intermittent data transfer errors on a LAN which
have been occurring for the last week. Before resorting to exhaustive datacomm debug-
ging techniques, the RCE could scan the configurations of systems on the LAN to check
for any notable configuration updates which are timestamped as of one week ago. This
data could be used to focus problem resolution.

These examples are somewhat simplistic, but they illustrate the usage of configuration in-
formation during problem resolution and the usefulness of remote configuration tracking in
the support process.

The CONFIRM concept places configuration data at the support engineer’s fingertips when
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it is needed, in a format that is easy to use. It is not a new support strategy, but a
refinement and enhancement of HP's existing approach which integrates hardware and
software support with a full range of support services, from consulting services to problem
isolation on multivendor networks.

Future implementations of CONFIRM can be targeted for additional systems: dedicated
hardware devices as well as general purpose computers. The localization of configuration
information will also facilitate development of tools to automate configuration validation and
comparison. Using artificial intelligence techniques, tools can be developed to proactively
detect potential configuration problems and possible solutions.

Conclusion

HP is dedicated to helping customers maximize their system availability and performance
while minimizing their operating and maintenance costs. The remote configuration track-
ing tools presented in this paper achieve these goals by centralizing customer configuration
information where knowledgeable support personnel can access and analyze it, providing
timely response to customer support needs.

The CONFIRM concept is a foundation for future directions in support technology and an
integral part of HP's support strategy.
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Managing MPE For Support

Bill Sutton
Hewlett-Packard
North American Response Center
Atlanta, Georgia

I. Introduction

Imagine the scene -- a desperate system manager at 2:00 in the morning.
There is smoke pouring out of his Series 70 and the bit bucket threatens
to catch fire. Our intrepid hero calls the Response Center for help.
After ten minutes of frantic nail-biting, he receives the call' As the
soothing tones waft aciross the WATS line, what does our brave system
manager hear?

Requests for information.
LOTS of information.

What is the problem (in detail)? What subsystems are involved? What are
their versions? What version of MPE are you running? When was the last
backup? When was the last UPDATE? When was the last COLDSTART? When was
the last hardware change? When was the last software change? When was the
last configuration change? Has this mix of applications ever worked
before? Who was on the system and what were they running?
What...when...how many...how long...<puff, puff>.

The questions can be frustrating at times, but all of them are necessary.
To determine the cause of a problem, support personnel (whether hardware,
software, or business) need to know the environment of the problem. There
are many cases (ask other system managers at SIGBar and you’ll hear lots
of them) where the solution to the problem was in an obscure, cobwebby
corner that never could have been searched without a complete set of
answers to the endless questions above.

We can’t get rid of the questions (of course, someday HP may develop an
ESP interface option for PICS, but that’s a future and we’re not allowed
to talk about it). The best we can do is to speed the process of getting
those questions answered.

How can we speed that process? Unfortunately, until that ESP device gets
to release 2 (Read-System-Mind-MIT), there is little we can do from *he
Response Center -- keeping a local database of customer configurations
lags actual customer changes, dialling in can take as long as getting
answers to the questions on the phone.

2023-1



There is good news, however. There are techniques that can be used by the
venerable and wise system manager to keep the information most often
needed both up-to-date and readily accessible. Of course, first she needs
to know what information to have and how to get it. Then comes the arcane
rituals of job streams, gold book updates, low mumbles of the magic words
“vuf" and "vufi," and all manner of trivia which up to now was passed
doun only in secret circles from grizzled system manager to wide-eyed
innocent young assistant system manager.

No more! For at risk to my own life from the SPASMP (Society for the
Preservation of Arcane System Management Procedures) I will reveal the
forbidden secrets of:

Getting Fundamental Operating System information,
Getting HP Product information,

Getting Patch informati.n,

Getting Error information,

Keeping System Activity information,

Keeping Application information,

Locating Important Tapes and Configurations,

and Tracking Backups and Coldloads.

II. Definitions

Before things start humming, it would be nice to make sure we are all
talking about the same things when we talk about Support, System
Management, and MPE. All of the above words or phrases are subjective;
they have a slightly different meaning to each person who uses them.

Support is the most broadly-based term used here. Taken to extremes,
every activity geared toward keeping a system up and running can be
considered support -- including the people who run the vacuum cleaner in
the operators’ lounge. This is obviously too extreme for our purposes,
unless we want to be here until August 1990. For use in this paper,
Support will be defined as activity which keeps the hardware and
Fundamental Operating System software functioning so that applications
may be run.

System management is another sticky term. There are basically two types
of system managers -- the administrative manager (in charge of purchasing
and budgets) and the technical manager (in charge of bits and bytes).
Sometimes both types are rolled into one. In our case, the System
Management activities we are discussing are those performed by the system
manager who spends his days with his sleeves rolled up and his fingers
poised on the keyboard. In other words, these techniques are used to help
discuss technical problems with technical support personnel.

Finally we get to MPE. Confusion reigns here, as we have MPE V (the old
new operating system), MPE XL (the new new operating system), and MPE V/R
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(the new old operating system). Suffice it to say that unless otherwise
stated, the procedures here refer to MPE V systems and should also apply
with minor changes to MPE V/R systems. There will be MPE XL examples
scattered through this paper as needed.

All clear? Let’s continue on to...

III. Vital Information

Vital information covers all those things you will almost always be asked
to provide (system model, operating system version, etc.) Each piece of
information is treated separately, with a few words on what it is, how to
get it, what it is used for, and how to keep it up to date.

FOS VUF: Sounds like a French pastry, doesn’t it? Actually, this is the
Version Update Fix of the Fundamental Operating System. The Fundamental
Operating System is all the software that comes with the system from HP
at no extra charge -- this includes TurboImage, KSAM, Sort/Merge, the
command interpreter, the file system, and many other modules. Version
Update Fix is the version of the software and/or the operating system --
so called because it is in the form V.UU.FF (where Version = G, Update =
A2, Fix = O4 {G.A2.04} for instance). The main VUF for the operating
system is found on the SHOWME command:

USER: #S1751,BILL.SUTTON,INTEREX (IN PROGRAM)
MPE VERSION: HP32033G.C2.02. (BASE G.C2.02).
CURRENT: THU, MAY 12, 1988, 8:54 AM

LOGON: THU, MAY 12, 1988, 8:36 AM

PROGRAM’S CPU SECS: 10 CONNECT MINUTES: 19
$STDIN LDEV: 2L $STDLIST LDEV: 24

The FOS VUF is the version you will be asked for most often. KNOW IT
WELL. Often, a particular FOS VUF will have a name associated with it
(G.02.00 is U-MIT, for instance). Always use the exact version number
from the SHOWME command.

The scheme used for setting up the FOS VUF seems a bit strange until you
get used to it. As a special added bonus, here is a quick rundown on each
section.

The V (version) is the BASE RELEASE identifier. Versions of the OS with
the same first letter will be based on the same tables layout, internal
structures, etc. A change in the first letter signifies a major change in
the OS direction. The most recent example would be from MPE IV (C.xx.xx)
to MPE V/P (E.xx.xx) to MPE V (G.xx.xx).

The U (update) is the MIT identifier. A change in this number/letter
combination signifies changes to particular modules of the OS which may
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or may not affect the entire OS. An example of this would be the change
from T-MIT (G.0l1.xx) to U-MIT (G.02.xx).

The F (fix) is the DELTA identifier. A change in this number signifies
patches integrated into the release, new products, and/or new versions of
old products.

What makes all this confusing is the fact that, in the past, patched
versions and special versions of operating systems have been indicated by
adding letters to the VUF (for instance, Q-Delta-2 was C.01.02 but the
Q-Delta-2 Product Tape was C.B1.A2). Rest assured that this won’'t happen
again until the next time it happens.

For MPE XL, things will be different. Each position in the VUF will
represent a particular set of changes and the numbers will be sequential
(0-9,A-2Z). We might visualize an MPE XL VUF as M.Cr PN, where:

N: NL BUILD or POST-MR BUILD. This is a new creation of the Native
Library either for special customer requirements or to integrate
last-minute patches after the software has been released.

P: PATCH BUILD. This is the normal ’fixed in the next release’ next
release. It does not include new products or enhancements.

R: PRODUCTION RELEASE. This is a release which introduces new
products or enhancements to current products. This type of
release would also add support for new peripherals and software.

C: CORE RELEASE. This release contains major changes to the OS,
TurboIMAGE, or datacomm. A core release will increase the
functionality of the product changed.

M: MAJOR RELEASE. All bets are off, we rewrote a whole bunch. This
position will always be a letter.

PRODUCT VUF: When your question or problem involves a specific product,
it is the version of the product itself that matters. All HP software
products (in other words, software that has a separate product number
than FOS) have separate version numbers. Most third party software will
also have a version associated with that package and/or individual
modules as well. For HP’s products there may be program versions, SL
routine versions, XL routine versions, and overall versions.

For most products, the best way to get the version number is to run the
program and look at the banner. It’s usually a little tough to run an SL
entry, so HP products with SL version numbers provide an interface you
can use to get those numbers. Let’s look at TurboIMAGE as an example:

irun query.pub.sys
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HP32216C.00.05 QUERY/3000 THU, MAY 12, 1988, 8:57 AM
COPYRIGHT HEWLETT-PACKARD CO. 1976

>vers
QUERY C.00.05
IMAGE PROCEDURES:
DBOPEN C.00.30

DBINFO C.00.26
DBCLOSE C.00.28

DBFIND C.00.15
DBGET C.00.29
DBUPDATE C.00.15
DBPUT C.00.20
DBDELETE C.00.20
DBLOCK C.00.27
DBUNLOCK  C.00.27
BIMAGE C.00.27

TURBOIMAGE PROGRAM FILES:
DBSCHEMA.PUB.SYS C.00.28
DBSTORE . PUB. SYS C.00.2k

DBRESTOR.PUB.SYS C€.00.00
DBUNLOAD.PUB.SYS C.00.00
DBLOAD.PUB.SYS C.00.00
DBUTIL.PUB.SYS C.00.17

>e
END OF PROGRAM

If your product versions are different in any way from those shipped on
the SUBSYS tape, we will want to know! In almost all cases, a patch to an
HP product or SL segment will change the version number.

For you datacomm folks, you may see a slightly different version format.
In addition to Version Update Fix, you will also see an Internal Software
Level (I) listed for each individual part of a module. This level is NOT
compared with other parts of the module to determine module compatibility
-- in other words, we do not put out an error or warning if the Internal
Software Levels do not match. We do put out an error or warning if the
Version, Update, or Fix levels do not match. For instance:

run nmmaint.pub.sys
NMS Maintenance Utility 32098-20010 A.01.03 ...

Subsystem version ID’s:
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Node Management Services 32098-20010 module versions:

SL procedure: NMVERS00 Version: A0103023
SL procedure: NMVERSCSL Version: A0103024
SL procedure: NMVERSO1l Version: A0103000
SL procedure: NMLOGSLVERS Version: A0103010
SL procedure: NMLOGDATAVERS Version: A010301k4
SL procedure: NMVERSO4 Version: A0103007
SL procedure: NMVERS0S Version: A0103000
SL procedure: BFMVERS Version: A0103002
Program file: NMMAINT.PUB.SYS Version: A0103005
Program file: NMFILE.PUB.SYS Version: A0103006
Program file: NMLOGMON.PUB.SYS Version: A0103016
Program file: NMDUMP.PUB.SYS Version: A0103043
Catalog file: NMCAT.PUB.SYS Version: A0103004

Node Management Services 32098-20010 overall version = A.01.03

os oo oo e

As you can see above, none of the Internal Software levels match for NMS.
However, since the VUUFF portion matches, the overall VUF is consistant
and therefore the software is consistent.

Appendix A contains a partial list of HP software products and how to get
their version numbers.

HARDWARE: For hardware-oriented calls (as in the smoking system example
given above), the most important piece of information you have is the
serial number. A serial number is required whenever the Response Center
has to place a call to your local CEO.

Often, contract information is also useful. If you are familiar with your
support contract (hours, response times, etc.) it will help you make a
more informed decision about whether or not to call the CE out at 3:00 AM
for a down printer.

To combine the two, make a ccpy of your hardware support contract. Write
the ldev number next to the serial number of each device listed on your
contract. Keep this copy in your gold book.

PATCH INFORMATION: Suppose we have a segment (or a SOM for you XL fans)
that doesn’t have a version associated with it. How do we find out if a
change has been made?
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Each segment has a unique checksum associated with it (quite by accident
in the beginning). Nowadays we store the checksum as it was at compile
time in the patch area of each code segment. There is a program in
telesup called CHECKSUM (amazing how they came up with that name) that
will extract the segment checksum and compare it to one that the program
calculates. There are three reasons for using this program:

1) IF the checksums match (stored and calculated) we have a compiled
version of the segment. In other words, nobody went in and
mucked about with SLPATCH and changed the segment (of course,
they could have changed the checksum once they changed the
segment but it’s doubtful).

2) IF the checksums do not match, we either had a binary patch
applied or something trashed the segment. Good time to do an
update.

3) We can compare the checksum as given by CHECKSUM to the checksum
of a patch for that segment. If they match, the patch has
already been installed.

Another way to tell (not as accurate but easier to read) is to look in
the MPEMIT33/HPSWINFO file. All install jobs for patches from IND and CSY
now include a section which places the date/time/patchid in the MPEMIT33
or HPSWINFO file. This info is at the end of the file.

Why is this not as accurate? It happens when the install job is streamed,
not when +the patch is installed. If <the install job completes
successfully but nobody ever does a COLDSTART, the patch really hasn’t
been put in but the MPEMIT33/HPSWINFO file will reflect that it has. Take
the information in these files as an indication but not as gospel truth.

What about MPE XL? Currently we have two kinds of patches available --
SOM (Software Object Module) replacement and binary. Currently the most
prevalent are binary patches, as the NL is all one HUGE SOM and therefore
is difficult to replace.

Binary patch tracking on XL is done through the patch program (SOMPATCH)
itself. Before any information in the SOM can be changed, SOMPATCH
requires the user to enter logging information. All changes are then
logged (old values and new values) and may be listed out as follows:

(SOM 0),ID: 523563 Duane Souder SR: 4700-523563

Wed Apr 13 07:11:58 1988
----523563----Compiler Library----Duane Souder
U_resume_execution calls P_close_files on
ICS and page faulted. 10/30/87 KF. Apply to
9.91, 9.92, X.01. To START image only.

s we we we we
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;s Offset chanpy«d on the X.01 line. Change offset
s from 7
U_get_escapecode + 54  e85f1f8d | 80002k0

Since this information is part of the SOM, if it is present then the
patch is present.

Unfortunately, there is no equivalent to CHECKSUM on the MPE XL machines
at this time. For the most part it is unnecessary, as all modules of the
OS and compiler l.ibrarys have associated version numbers. It has always
been a useful tool for users to use in tracking versions, however, and
perhaps someday a checksum program for XL will show up.

ERROR INFO: All too often, diagnosis of a problem is impossible because
the error that occured is (or becomes) unknown. There are cases in which
errors speed by at a rate too fast for the human eye to capture, but
there are also cases in which the user simply fails to note the error
message. A knowledge of how to collect ’lost’ error messages can help a
system manager solve many problems without a call to the response center.

In the system environment, error messages may come up on the user’s
screen or on the console. If the message comes up on the console and gets
lost (scrolls off, console gets cleared, whatever) CONSOLE LOGGING can
save the day. Logging all console messages will vastly increase the size
of your system log files, but looking at the log (entry type 15 for MPE
V, entry type 115 for MPE XL) will retrieve information you sometimes
didn’t know the system told you. As an aside, console log records are
also useful for security monitoring, tape drive usage monitoring (how
many tape requests did you get?), and terminal usage (what ldevs logged
on between 8:00 and 5:00?). To keep disc space usage down, make it a
standard practice to store/purge log files immediately after each full
backup. You might want to leave a few days’ worth on the system for easy
accessability.

Messages that appear on the user’s screen and then vanish are much more
difficult to find. Prevention and/or duplication is a much better bet.
Here are some methods for tracking, finding, and displaying hidden error
messages:

1) Perform all error checking possible within your application. When
you do this, you can store the error number and message in a disc
file or send it to the console and so avoid losing error info. In
many languages (COBOL, for instance), if you do not handle the
errors explicitly the program will abort however the system
wants.

2) If a VPLUS screen is causing problems identifying an error
message, redirect the screen to another terminal. You can do this
by issuing a file equation on the filename in the VOPENTERM
intrinsic call (example: FILE A262X,NEW; DEV=1dev; ACC=INOUT).
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3)

L)

5)

6)

Now any non' VPLUS IO will go to the terminal that the program is
running on, while VPLUS IO will go to the other terminal. Note:
both terminals must be from the same product family when you do
this (as in 262x, 26k4x, etc.).

Some HP Products log their own errors (TDP FINAL, NS, etc.).
Errors on these products can be found after the fact by looking
in the product-specific log file. Some products must have logging
enabled for this to work -- refer to the product manuals for
details.

On MPE XL, the CI VARIABLES may be used to pass error numbers and
messages back to the CI (to a UDC or command file, for instance).

ESC 0 on terminals with printers hooked up can log all pertinant
information if the users are trained to use it by habit. LOG
BOTTOM or COPY ALL can be used for non-VPLUS applications. Set a
standard that users cannot report errors unless they have a hard
copy of the screen with as much error information as possible.

Also on MPE XL, errors from MPE subsystems are logged to a
PROCESS ERROR STACK. Currently, not all subsystems use this stack
(which is available in DEBUG with the pm_errors macro). However,
it is still a good resource for tracking chain-reaction type
errors.

TIPS: Here are some tips that could be wuseful to help you

1)

2)

3)

L)

communicate vital information quickly and clearly:

Track the version number, not the MIT name or "The version of
QUERY that came out on UB-delta-4." Using the exact version
number of the OS and products saves you lookup time when checking
for known problems.

The file HPSWINFO contains the released version of every HP
product on the current release. If a product has problems, check
to see if its version matches that listed in HPSWINFO. For those
on earlier releases of MPE (pre-UB-delta-4 [G.B2.04]), MPEMIT33
serves the same function. If the version number is LOWER than
that in HPSWINFO or MPEMIT33, you may have a bad version.

When you are asked for product version information do NOT use the
HPSWINFO version number! You may have had patches installed, be
running an old version due to a problem with AUTOINSTALL, or have
fallen victim to any number of quirks which may cause the version
to be different than that released with the system.

Keep the versions of frequently-used products close at hand so
that you won’t have to run the products. See the job streams
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provided with this paper for examples of vacrious methods used to
track versions at coldstart/update time.

5) For MPE XL users, remember that the Command Interpreter and the
Operating System have different versions now. What you see when
the CI starts up is the version number of the CI, NOT the OS.

6) Information on patches applied since OS or product installation
is good to keep as well. Keep the patch ID number, who got you
the patch (RC, SE, by mail from SDC, etc.), and when it was
actually ’coldloaded’ into the system.

III. HELPFUL INFORMATION

The information mentioned above is -sually sufficient to solve most
common problems. There are times, however, when a problem is so nasty and
vicious that it continues to hide deep in the bowels of the system
despite all efforts to dig it out. This means additional, environmental
information may be needed.

Everyone has run into a problem that only comes up sometimes, even in the
same function of the same program. The solution to this kind of error
almost always involves the interaction of the program with other programs
running on the system at the same time.

How can we find out what these environmental factors are? Can we get
general system trend information which will give us an idea of what might
be running at a given time of the day? Here are some methods to get that
very information:

SYSTEM ACTIVITY: Some disc errors, memory pressure-related errors, and OS
table-related errors occur only at certain levels of certain types of
system activity. If you know the way your system tends to run at certain
times of the day, investigation of the causes of these problems becomes
much easier (and faster).

Of course, the easiest way of tracking overall levels of system activity
is to let us do it for you. HPTREND gives hourly averages of CPU usage,
IO activity, disc usage, and other resource activity. This type of
indication will help define if an intermittent problem occurs only during
periods of high <fill-in-the-blank> access.

Suppose you either don’t have HPTREND (why not?) or your usage changes
daily such that a monthly average doesn’t help much. There are methods
which, though they take a lot of time and manual calculation, can give
the same figures.

The tools are OPT, SHOWJOB, the streams facility, a spare terminal, and
(opt‘ionally) a spreadsheet program. The general method is as follows:
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1) Get the following data from ta