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1 Introduction

The domestic sales and production system, which was
the most important theme related to stecl sales systems
among the activities for improving job efficiency, has
contributed greatly to the improvement of office work
efficiency and productivity in the sales division and sup-
ported reform of the environment of the sales division.
This system covers the monthly sales planning task that
involves forming monthly plans based on the informa-
tion on mquiries from trading companies, and system
was developed to release the sales staff from work that
has been performed manually by almost all members,
especially at the beginning of cach month, and to pro-
vide an environment in which the sales staff can perform
their essential sales activities.

The features of the domestic sales and production
system are as follows: the hardware configuration is a
client/server system developed by the Head Office for
the first time for mission critical tasks; the foundation
for futurc sysiem cxpansion was cstablished by con-
structing a wide-area nctwork and integrating the hard-
ware and software for sales tasks; and the product
inventory database is used as a corporate database.

This paper first describes the functions of the product
inventory database and communication techniques sup-
porting the information contained in the database, then
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Synopsis:

The authors have developed PEGASUS svstem {Plan
& Entry operations by Grouping & Analyzing SUpport
Sysfem) to support the planning of monthly domestic
sales and production of steel. This system was recon-
structed as a new wide-area network, whose hardware
configuration is u three-tier client/server system consisi-
ing of a host computer, UNLY servers and personal com-
puters. One of the most prominent feature of this system
is that this system shares product inventory database of
Kawasaki Steel with its trading companies. The applica-
tion of PEGASUS system reduced the salesman’s work-
load, the number of salesmen, and the amownt of stock.
Moreover, the system carried a reformation in the envi-
ronment of sales division.

presents an outline of the domestic salcs and production
system in which the product inventery database is used,
and describes the features of this system in terms of
system lechnology., The benefits and problems of this
system are also discussed.

2 Product Inventory Database as Foundation

The mission criticul tasks of the steel business divi-
sion at Kawasaki Steel arc order receiving, production,
and distribution. The [(unctions of this division are
broadly ¢lassified into (1) the function of the manufac-
turing department, translating orders from customers
into products, and () the function of the sales and distri-
bution departments, supplying products and gathering
information on subsequent customer requircments."’
Many corporate databases, such as order, in-process
product, and product databases, are conceivable. How-
ever, the product inventory database is the databasc
which provides the point of contact between production
and sales and distribution. Various benefits are expected
from this databasc, and the domestic sales and produc-
tion system is one of the many tasks in which the prod-
uct inventory database is used.

The tunctions and features of the product inventory
databasc are first described below, and the fundamental
techniques that support the product inventory database
are then described.
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2.1 Outline of Product Inventory Database

In the product inventory database. information on the
condition (warchousing, discharge from warghouses,
ete.) of products in each place of shipment is pathered
and the integrated information on products is controlled.
This databasc has two functions, gathering information
from data sources and supplying information related to
the product inventory throughout the company in an
integrated manner.

The function of information gathering will be
described first. The information controlled in the prod-
uct inventory database includes various kinds of results
grasped by the shipment systems of works, such as
watehousing, shipment orders, and loading in ships, and
various kinds of results, such as warehousing, process-
ing, and discharge from warchouses in cach place of dis-
tribution (service center or coil center). A congeptual
diagram of the product inventory database is shown in
Fig. 1. The relationship between the contents of infor-
mation and the database is shown in Fig. 2. Information
ts given and reccived basically by the sequential real-
time method using KISS (Kawatetsu interconnection
support system) betwcen the Head Office and cach
works. Information is also gathered from each distriby-
tion base in a similar manner, In the product inventory
database, information is accumulated as a database that
can be finally controlled in an integrated manner by
ensuring the compatibility between each shipment base

and distribution base using a unique function developed

by this company.”

Another function is to supply information so that the
mformation can be easily used in the tasks to which the
product inventory database is applicd. This function has
the following features:

{1) The product inventory database itself is analyzed.
Batchwisc daily and monthly analyses are possible.
(2) The supply of interfaces to related systems was uni-
fied in the product inventory database in a company-
wide manner by controlling the information on prod-

ucts from the works in an integrated manner.

(3) The order status control function is also provided by
concentrating information in product inventory units
for each order.

Next, the product inventory database has the follow-
ing features:

(1) The structure of the product inventory database is
such that information can be retricved using the units
and items (specialized terms) which customers, such
as trading companics and users, use in controlling the
results that occur in each shipment base.

{2} The structure of the product inventory databasc is
such that it is possible to control product information
within the scope of responsibility of Kawasaki Steel
by concentrating such information for each contract
No. and correlating it with order information.

(3) Because information is processed so as to ensure the
same freshness as in the data sources, as well as con-
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sistency, the stocktaking of information is periodically
conducted to maintain the freshness of data.

{4) Because operation for 24 consccutive hours is a
precondition, backup and interfaces in which impor-
tance 1s attached to dates are supplied.

2.2 Foundation Technique Supporting Product
Inventory Database

The product inventory database has the above func-
tions and features. The KISS support system for pro-
cessing between different machines was developed as
a foundation system to support the product inventory
database.

At Kawasaks Steel, different types of host computers
are used, that is, an IBM in the Head Office and Fujitsus
at the works. The purpeose of building this tool 1s to real-
ize carly interchange of information with a high degree
of freshness among the application programs on the host
systems connected through the network among such
computers.

Technigues for communication between the applica-
tions among different types of systems may be obtained
by the standardization of OSI (open system interconnec-
tion) and EDI (clectronic data interchange) or the con-
nection by [IBM’s LU 6.2. However, the establishment of
processing of communications between applications by
the company’s own technique was realized in considera-
tion of the expandability of communication protocols,
independence of operation {rom operating conditions in
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Information of product inventory databasc

and outside the company, guarantee of data interchange,
ete.

This KISS permitted the realization of a systemn for
updating data at almost the same timing as real ume
among the host computers of different types in the Head
Office and cach works. At present, transactions totalling
over two million lines a month gathered as the product
inventory database are processed in the form of a real-
time application.

3 Domestic Sales and Production System

3.1 Outline of System™

The domestic sales and production system PEGASUS
{Plan & Entry operations by Grouping & Analyzing
SUpport System) covers the task of forming monthly
sales plans and of order entry and issuing of produc-
tion instructions according to plans and gathering the
results.

In the task of forming monthly production plans
before the introduction of the information system, plans
were made by each sales section in various ways, and
the result information, which serves as the basic infor-
mation for the information system, was gathered in an
individual manner. In introducing the information sys-
tem, these diverse methods for making plans were stan-
dardized and the methods for gathering result informa-
tion were also standardized.
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The main flow of the information system is shown in
Fig. 3. At the beginning of cach moenth, information on
the monthly inventory and contract backlog is obtained
from the product inventory database integrated in a com-
pany-wide manner and is then transmitted to trading
companies. The trading companies estimate the amounts
to be handled by conducting recciving and shipment
while referring 1o this result information, and transmit
the cstimated amounts to the branches of Kawasaki
Steel. Each branch examines the estimated amounts pro-
posed by the trading companies, prepares branch plans
for sales plans, and sends the plans to the general admin-
istrative department of the Head Office. The 1ead Office
collects and analyzes the branch plans and dctermines
the sales group plans as Head Office plans. The deter-
mined Head Office plans are taken into consideration in
production planning, etc. However, because it is neces-
sary to inform trading companies of the determined
resull, the Head Office distributes order quantities to
cach branch, which in turn distributes the order quanti-
tics to each trading company and transmits them to the
trading compantes. On the basis of this result, the trad-
ing companics conduct order entry and give production
instructions.

In order to conduct these tasks by the information sys-
tem, system requirements were separated out from task
requirements and the system was designed to obtain the
following configuration:

(1) All branches located across the country are included
in a LAN (local area network), which is connected 1o
each LAN of the Tokyo Head Office and Kobe host
computers to form a nationwide wide area network,
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(2) Because sales managers who have not acquainted
with the operation of terminals also usc this system,
software with excellent GUI (graphical user interface)
is applied to provide a screen design that permits fur-
ther unified operation. ‘

(3) UNIX is regarded as a databasc server in the domcs-
tic sales and production system, and one unit of
UNIX is installed each in Tokyo and Osaka to distrib-
ute the load of processing.

{4) The hardware and software configurations are such
that future technical trends are kept in sight and the
syslem configuration also serves as the infrastructure
of the whole sales business.

3.2 System Configuration and Fundamental
Technology

3.2.1 Concept of hierarchy for realizing
client/server system

In realizing the domestic sales and production sys-
tern, a three-tier client/server sysiem was adopted. The
system is composed of a host tier of host computers con-
trolling a large volume databasc, 2 UNIX server tier as
database servers for mission critical task processing, and
a client tier of personal computers with which users
operdte screens.

The host tier of host computers conirols the function
of outside connection to trading companies, ctc., which
has histortcally been controlled, the sales and production
control system, which is an existing mission critical sys-
tem, and large-scale foundation databases, such as the
product inventory database. Independent data controlled
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by a departmental mainframe, such as the domestic sales

and production system, is accumulated in the tier of

UNIX data scrvers, and the UNIX machines are used as

departmental computers. In the client layer, the GUI can

display its greatest effect, with main application pro-
grams for domestic sales and production tasks installed
in a DOS/V machine with Windows.

When fax is thc only means of contacting trading
companies, which is an exception in terms of the system
configuration of the domestic sales and production sys-
tem, messages are transmitted very efficiently, like the
output image of the soft-form-overlay method that is
output by a large computer and, thercfore, a fax server
using the UNIX machine 1s exclusively used as an auto-
matic fax {unction.

Furthermore, the design is so made that onc personal
computer can perform three functions in order to meet
the following requirements from the sales persons who
actually operate the system:

(1) Mission critical tasks of the domestic sales and pro-
ductton system, etc., and LEUC (end user computing)
must be possible.

{2) The conventional host computer functions are avail-
able without change.

(3) Personal computers must take full advantage of
various kinds of software.

3.2.2 Hardware and software configurations

The RS/6000, which is a RISC machinc manu-
factured by IBM Japan, was adopted as the UNIX
server machine in consideration of stability and the
design concept of ODL (open data link) of middle soft-
ware (Fig. 4).

Kobe computer center

SYBASE was adopted as an RDBMS (relational data-
base management system), because it can withstand the
high transaction load during the peak operation at the
beginning of each month, which is a feature of the
monthly sales planning task, and advanced functions
such as stored procedures have long been realized.
Although disk mirroring (data duplication) was con-
ducted in consideration of the accurrence of failures, the
duplication of the UNIX machine is not conducted
hecause recovery time is a necessary condition.

For the personal computers, the 1BM Japan PS/55
scries was adopted as hardware capable of using
Windows and in consideration of compatibility with the
LAN board and the degree of guarantee of the laser
printer and I-3270 emulator.

Notebook computers were adopted to secure office
space in the Tokyo Head Office, and desk-top computers
with high resolution were adopled in the branches,

As shown in Fig. 5, IBM% ODL (open data link on
the personal computer side and open data server on the
UNIX side) was adopted as the middle software that
links SYBASE of UNIX with spread sheet software for
personal computers, such as EXCEL, in consideration of
future possibilities. Furthermore, a soliton TCP was
installed as the TCP/IP (transmission conirol protocol/
internet protocol} on the personal computer side. As the
software for personal computer development in the
domestic sales and production system, EXCEL was
adopted as the spread sheet program and Visual Basic
was adopted for menus after various processes of trial
and error.

Furthermore, COMPAQ DOS/V  machines were
equipped with NetWare to combine the print server

Tokye Head Office

UNIX DB server X 2

RS/6C00

Mainframe Personal computer X 150
9021-660
3172 CCu 64Kbps
TRN COMPAQ  pe/sa00
(PC server)
Router

64Kbps

Nagaya branch

Western branches(d branches)

Osaka branch

desktop

Fastern branches{d branches!}

Fig. 4 Hardware configuration of PEGASUS system
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Fig. 5 Software configuration of PEGASUS system

function with the developed program distributing func-
tion by installing a NetWare server in each branch (here,
the Tokyo Head Office is also regarded as a branch). As
shown in Fig. 6, in order to reduce the load of the
NetWare print server in allotting one laser printer to five
personal computers, equipment exclusively for the print
server was also connected to each laser printer.

3.2.3 Network configuration

With the client/server system serving as the basis
for the domestic sales and production system and with
TCP/IP serving as the basis between UNIX and the per-
sonal computers, a WAN (wide area network) was rcal-
ized by installing Ethernet LAN/s, which provide the
basis for open systems as future infrastructures in the
Head Office and each branch (Fig. 4).

In branches where the amount of data and the number
of termunal units are small, data compression and expan-
ston devices were installed in sets in low-speed lines
with preat beneflits (Fig. 6). A duplex sysiem was
adopted for important communication equipment, such
as routers, and the above branch servers, Furthermore,
Net View 6000 was adopted for the supervision of the
whole network, and abnormalitics in the network up to
the intelligent HUB are monitored.

3.2.4 Solutions to technical problems for stable
operation of system

A client/server system of UNIX and personal
computers was cxamined by following the basic policy
described below, and the following results  were
obtained:
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Fig. 6 Configuration of LAN environment

{1) Because therc are sull many techmcal problems
related to the Head Office, the basic policy was
formed in such a manner that the tools on UNIX
accumulated at the works are transplanted as far as
possible to the Head Office in a form suitable to the
Head Office. The following arc examples of trans-
plants from the works or commercialization:

(a) Batch operation conirol system in UNIX

(b)y Batch file transmission and receiving between the
mainframe host computer and UNIX or between
the two UNIX servers

{2) There have so far been few cases of program man-
agement by operation in a wide area network. How-
ever, such program management may constitute a bot-
tlencck. Therefore, a decision was made to build tools
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unless packages, etc., became available by the time

the production run is conducted. The prepared tools

include:

(a) Tool for the automatic distribution of develop-
ment application programs of personal computers
and UNIX

{b) Tool for reserving the execution of batch process-
ing from personal computers 1o UNIX

3.3 Effects and Problems
3.3.1 Effects of system

In the practical sidc of sates tasks, the office work
load is greatly reduced by standardization. However, the
effects of the present system were not limited to this,
and what 1s more important, the system formed a foun-
dation for contributing greatly o the concept that the
customer-oriented inventory control is the core work
function, and also to the enhancement of the sales
planning function. Furthermorc, the {ront-line sales
persons who participated in the planning of the informa-
lion system operate the system themselves, presenting
an opportunity to eliminate their “allerpy”™ to systems.
At the same time, it might be said that this marked a
step toward the future development to EUC (end user
compuling).

To build system infrastructures for the sales task, the
nationwide network was reviewed and LANs werc
totally adopted in terms of environment; this created an
environment in which horizontal distributed processing
can be conducted. At the same time, GUls werc inte-
grated by a Windows environment and new standard
softwarc was supplied by abolishing conventional stan-
dard software. The foundation was thus built by an inte-
grated environment as a whole. The system is expected
to contribute greatly to the future development of infor-
mation literacy and CUC.

3.3.2 Future problems

The initially aimed functions of the domestic sales
and production system were achieved and the system is
operating  smoothly. The following items should be
examined as future problems:

(1) Measures to cope with upgrading the versions of
various kinds of software related open systems

(2} Support in daily non-routine analysis tasks, systcm
for supplying information to top management in asso-
ciation with basic tasks, and building a database that
provides a foundation for this system

{3) Promotion of the application of groupware to take
fuil advantage of the erganizational capabilities of the
sales division through integration of infrastructure
equipment

No. 34 March 1996

4 Conclusions

The domestic sales and production system (PEGA-
SUS) for torming monthly sales plans, which is the most
important problem i improving the work efficiency of
the sales division, was developed. The following results
were obtained:

(1) The product inventory database was built on the
basis of the Kawatetsu Interconnection Support
System  (KISS), which is a new communication
technique.

(2) PEGASUS was destgned with the configuration of a
typical client/server system consisting mainly of
UNIX  database servers. SYBASE software was
applied in the database and Visual Basic, Excel, ctc.,
were adopted as development supporting tools.

(3) An increase in the office work efficiency in the sales
division resulted in shortened office work schedules
and improved productivity, which increased the sales
planning capability,

(4} Because the people of sales diviston designed and
operated the system for themselves, their “allergy” 1o
systems was eliminated. This contributed greatly to
the reform of the environment of sales division.

(5) Converting the networks for company branches
located throughout Japan into [LANs resulted in the
construction of an infrastructure for the future build-
ing of client/server systems,

(6) Integrated databasc control was made possible by
sharing information with trading companies using the
product inventory database on a full-scale basis.
Although the development period including planning

was about three years, this system covers almost all
kinds of products made by Kawasaki Steel. The system
was applied first to sheel products in Junc 1994 and
then to the remaining products in December. The
know-how obtained through the standardization of the
system is expecled to provide a basic model for the
development and maintenance of future client/server
systems.

We would like to extend our sincere thanks to the peo-
ple of 1BM Japan who afforded cooperation in the devel-
opment of this system from planning to the production
run.
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