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The goal of this White Paper is to introduce the reader to a vision for automating project-driven
manufacturing. This vision has evolved into the concept of project manufacturing software.
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Company profile

Founded in 1986, Sapphire is the worldsleadi ng resel l er of SunSystems, an SAP Gold partner and Proac
range of SAP services, and supplies and implements the SAP Business ByDesign solution to mid-market companies that's fast to implement and
advantageously priced. With nearly 20 years experience in delivering a range of leading business applications, Sapphire offer:

Stability and Leadership: Sapphire is wholly owned by people that are actively involved in the business on a day-to-day basis. Stable financials and
no outside interests means that Sapphire are free to pursue the best interests of our customers - not shareholders.

Development of New and Innovative Technologies: Sapphire strives for innovation and originality when developing new technologies. We are

committed to working actively to break ground in new technological areas that help to engender best practice and help to achieve the future prosperity

of organisations to which we supply our services and solutions. Sapphire offers a variety of solutions that demonstrate our commitment to innovation.

Amongst our value-added solutions are a range of unique reporting templates, integration technologies and industry-specific application templates.

Cutting-Edge Communications and Access: Ourmost recent innovation is to provide an interactive fte
response information (and any supplementary information) to any prospective stakeholder. This is designed to create a more accessible experience in

the tender process, to protect the environment by reducing the need for paper-based communications and to provide an additional means of

communication between our organisations. Sapphire has a number of new initiatives to cater for our disabled users. Our offices are fully enabled for

the hard of hearing with a closed-loop induction system and our offices are fully accessible to wheelchair users. Our websites include text-based

versions and will soon feature the Browsealoud technology for sight-impaired website visitors.

Best-Practice in Service Delivery: Sapphire offers one of the most diverse ranges of service and support options that includes telephone support,

online portal support, remote diagnostics, on-site troubleshooting and an ongoing program of educational webinars. Our consultants have experienced

some 2,500 system implementations over the course of their careers - from single-user systems to large, multi-national business applications.

Somewhat unusually, Sapphire has a policy of employing helpdesk personnel with at least 2 years applications experience. We dondét hire graduat ¢
fresh out of University. And to complement all of these services, we offer over 40 different training courses i designed to suit users of all levels.

Customer Care: Underpinning each implementation we undertake is a complimentary program of User Days, Workshops, Educational Seminars,
Newsletters and Webinars that are designed to keep our customers continually updated with new product developments, usability and best practice. In
2005, Sapphire played hosted to over 250 users across our User Day Program and 150 Users across our webinar program.

Alliance Partnerships: Sapphire have working partnerships with the world's leading technology providers and are a Certified Microsoft Solution
Provider, an Oracle Business Partner and founder members of BASDA (Business and Accounting Software Developers Association). We offer
technical and application services for CITRIX and are a leading MRO Partner - offering integration solutions for the market leading MAXIMO Asset
Maintenance solution. To view our partnerships & alliances please

The Sapphire Group of Companies operates from offices in London, Los Angeles and Manchester, and has dedicated training centres based
internationally. For further information on Sapphire, please contact us on or email us on
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http://www.sapphiresystems.co.uk/company/partners.htm
mailto:info@sapphiresystems.co.uk?subject=General%20Enquiry

1. Introduction

For a long time ERP has been considered the magical cure for process optimization of all

categories of manufacturing companies and it is undeniable that many manufacturing companies

have indeed received benefits from it. However, there is a category, project-driven
manufacturing which encompasses engineer-to-order and make-to-order manufacturers (ETO,

MTO), for which the conventional ERP concept does not work effectively, As o6choi ced a
6di stinctiveness Ovalehtetw custianers, manufacturipgr cempanies are fast

adapting to these market drivers. Businesses that can manufacture unique or distinctive designs

to specific customer orders are growing fast, and these are most commonly ETO and MTO
manufacturers such as special machinery, engineering companies, ships and yachts, steel

construction, prefab construction and other sub-contractors, to name a few.

AEC Eje ATO MTS PROCESS

v

PRO.ECTS SINGLES ' SERIES

MTO : Make to Otder MTS : Make to Stock
ETO : Engmeer to Order ATO : Assemble to Order

The logistical concept for such companies is engineer-to-order (ETO) or make-to-order (MTO).
Vendors of traditional ERP-software simply put these companies in the corner of customer-
driven manufacturing and offer them a stretched material planning system. However, there is a
world of difference between what these manufacturers require and what a stretched material
planning system delivers. Project-driven manufacturing goes far beyond traditional material
planning systems by offering project control and customer-driven functionality that far exceeds
the functionality of traditional material planning systems.
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2. Characteristics of project-driven manufacturing
businesses

Project-driven instead of material-driven

Conventional ERP systems focus on material control, which is suitable for repeating standard
products, or configurable products containing standard components. The bill of material per
product or component is known in advance and product development and procurement are not
controlled by direct customer orders. Using high inventory levels of finished products or
components the customer demand is decoupled from the mass production. But it is obvious that
this way of working is only applicable in stable and predictable manufacturing environments.

In project-driven manufacturing companies almost everything is different. Every project contains
unique customer designed elements and inventory is very limited. The customer often helps
define the final product, together with the designer engineers. At the start of the project not all of
the information is available, forcing companies to work with rough schedules and material
budgets, detailing along the way. The project is not limited to just manufacturing, but stretches
from acquisition, specification, engineering, procurement, production, assembly and to also
include service management. The project breakdown is often different from the product
breakdown and in the beginning there is usually no bill of material. Every order is treated as a
project containing a complex mix of material, engineering, production and assembly planning,
and, in addition the business may be dealing with sub-contractors and customers. All these
elements for many simultaneous projects.

Conventional ERP Project-Driven/Customer Focused
Bottom-up material driven Top-down project driven
Step 3 Top-down Step 1:
Final product Define project
Step 2:
Engineerin
Step 2: - .
Production
. . Step 3:
B m n mn Define
EEEENERE components and
Step 1: B R work breakdown
Maferi als ---
determined - Step 4:
and available I I Bottom-up =5 Ef_ Assemble
~ product
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Large overlaps between production phases

To avoid unacceptable lead times, project-driven manufacturing companies are often forced to
purchase material before all details are known and inevitably orders have to be altered. Buffer
inventory is seldom an efficient or feasible
option. Because of these reasons, large MATERIAL DRIVEN PROCESS (ERP)
overlaps between project phases are

common, resulting in heavy interaction and R
synchronization errors. This problem is v Stock

unique to project-driven companies and is

almost  unknown in  material-driven W Stock
companies (see figure). As a result of these
overlaps, the coordination between project
planning, procurement, engineering and
resource planning becomes a real challenge

PROJECT DRIVEN PROCESS

for a project-driven manufacturer. While Proposal

engineering is still underway, procurement Engineering

and production have already been started, 3
making planning a continuous process. ;

Because specifications and plans are Assembly
changing all the time, efficient and fast
access to vast amounts of data such as delivery dates, capacity loading, purchase orders and
part lists becomes crucial to making informed decisions. Production planning also needs to be
able to react quickly in case of delayed purchase orders.

A What happens when a supplier reports a delayed delivery?

A Is it possible to switch to another project?

A Can we swap material with another project?
The quality of the choice depends on the completeness and accessibility of data.

The role of engineering

Project-driven companies typically have a design or engineering department closely integrated in
the project chain. They have a double responsibility: they are responsible for creating drawings
and parts lists and they are a critical factor in the project lead-time, which consumes time and
resources. As a consequence, engineering has a strong impact on product quality, project
dl_Jratlon and project margin. This contrasts MATERIAL DRIVEN PROCESS (ERP)
with standard product manufacturers where

engineering is decoupled from the Mvsmck

production process. Engineering, or better

product development, creates new V Stich
standard products. After approval, the bill of
material will be transferred to the ERP-

system. Engineering has a significant role
in the project-driven industry and as a
result, the engineering function needs to be
integrated with project manufacturing
software. If not, then project management
synchronized material procurement and
control of project profitability becomes a
OMi ssion |I mpossibleb

White Paper - Project Manufacturing Software
Page 5



