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Traditional Style — Java, C, etc

« Preferred choice
— Off the shelf, no customization, just tables
* Less Preferred Choices
— Extend off-shelf system with user hooks - add code
— Extend off-shelf with vendor - custom code added
— Build own system via outside s/w contractors with full
database, application power
— Build own system in-house with full database,
application power
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Traditional Does Not Work

* When focus is on task, optimizing human time -
unique in almost every factory

« When plant language, processes, meta-objects
not standard, and are important for interface,
reports

« When plant confused, fire-fighting and first
agenda is to stabilize and control - premature to
bring in and use big tool - walk first, see what is
needed
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Traditional Does Not Work...

« Reasonably small budget - cannot initially justify
large commercial systems

« Reasonably short time frame - cannot wait 1-2
years to see if feasible, what impact is

¢ This was situation at factory 'X' in 1996 - solution
was not ‘commercially available’ or even close
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Factory 'X' Situation - 1996

« Large factory (2,000 people), big job shop
feeding assembly area

* 65 presses, 120 press operators, 3-400 parts,
1000 dies

« Wanted dispatch and scheduling tool - up to 8
weeks out

* Wanted to replace two week plan on wall board
updated once a week, with daily process

« Factory already used Excel as simple report,
data tool - creating instructions for the shop
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Prototype / Pilot Concept - 1996

« Started after six month requirements analysis
study

» See what could be done in a month or two using
Excel (starting July 1996)

« Lots of built-in features in Excel for user
interface, manipulating data, programming

« No big license or cost issue - Excel was already
on every computer
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Prototype / Pilot Concept ...

« User 'awareness' and acceptance of tool

« Researcher had decade experience with
planning and scheduling tools

« But, researcher had no prior experience with
Visual Basic For Applications or trying to build
‘turn key' commercial like tool with Excel
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July 1996 to Present

By January 1997, July prototype transformed
into live tool, used since

1998 - integrated with SAP, extended for
dispatcher, scheduler, steel ordering

2000 - assembly flow shop tool (planning,
scheduling, dispatching) - 15 lines, 60 products
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July 1996 to Present...

Flow shop tool extended to human resources,
finance, industrial engineering, and various
levels of management to President level

Special steel ordering tool to take job shop
demand and smooth, stabilize steel mill flow
Live production use, but also used as research
tool for task, user interface design

All in Excel, Visual Basic, no formulas on sheets,
approx. 70,000 lines of code

1996F7AMNLIREETHE)

J0—ayY—ILIE, EEEEE. IABERE. IE.
ZFLTHERICEDSFIEFERELAILICHRR
Tl avTNEBEREEEL. REMNTEELSH
= DFRNEED-ODENDEHMBEBEY—IL
EEOEEICEVCHASN., FFICARIPAY
AT —RREOHAEIZHLFIASNIDS

TR TExcel DNEF TR, VisualBasicHIH., >—
M2FERIFHE<T7THBITOa—F

The Present

WAEDIKS




Basic Lessons

Excel is really good for rapid prototyping, user
acceptance, flexibility

Can make Excel tool almost like commercial
system - job shop or flow shop

It is fine for 'small' to 'small-medium' problems

Fine for day-to-day or batch level interaction with
ERP
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Basic Lessons...

Not perfect - need to do some things, avoid
some things - but can be made robust and
trustworthy - some learning and some problems,
but not too many

Good for making custom, optimized interface for
users in 'stress' or high performance task - when
user does not have much time to do data
updating, prepare plans

Good for situation where day-to-day dynamics
means ‘changing' many reports and instructions
before sending to shop floor
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Basic Lessons...

Good for first stage of APS evolution - walking
phase

Scheduler can do many ‘changes’ themselves
without MIS or programmer

« Easy to move around, backup, run anywhere

R ()

o APSEILDE—RT—IELTEBNTLS(EA

J1—X)

RToa—)LIBEEE BENERREVATL
PIOISTICELT . BSEETEZLOEENT
L)
HEIZWAWSEH LY/ T7 YT L=bETL
zYTEB




The Down Side

Not for big problems

New versions of Excel — automatic file opening,
closing

Every year or two ‘rebuild’ of work books

People wanting to use system like normal Excel,
formulas — Excel really just the host and user
should not ‘modify’ or use like normal worksheet
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The Down Side...

File and data downloads still very sensitive to
ERP changes — not just Excel problem

Cannot do complete click/drag concept — must
click/select then function

Not suitable for realtime situations — but ok for
shift/day relates

Not for situations that can do ‘optimal’
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9 Principles Of APS For Less Than

Ideal Factories
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1. Human centred is key - combined in AD BRI EEDIEDF— (Bt ERAL THEL)
appropriate way with technology LG THARENTNAIL)

2. Optimized, flexible user interface is as BEGHFOSYILYE, BB CTEHTI—FA
important, if not more, than optimized math VEITI—RANEE
engine B ERIBEET IRREETIVLIETES

3. Able to model situations which might be time CE@A—YDNFEEEDLSITESZ, EDEKSIC
sensitive — model how users see and think EZBNEETIVIETESRIL)
about the future
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4. Recognize task view - recognizing what and BRIDBMEAERREICTEE(NLDBNDEAL
when people do job HEETHNASNGIL)

5. Recognition that human is in final position to ADRRBIAZEITITENTETRAZEITIEN
know what can and cannot be done TELREVDEHIT LS EERHTIHE

6. Able to support one person doing everything FTRTDILE—ATITO>TLWDAEYR—bTE

bl
9 Principles... 9D MDIRA (#EF)

7. Able to be used and basically supported by IVOZTRYIRIITHMECRENERR
user - little reliance on engineer, software EEBEZESAIENTELRONI—YLFALIRET
specialist, MIS personnel - especially early in FHIEFICREBOEREAOERICRATS)
morning, after hours, weekends sampEe Lt 2N E B TTE—AR—REEH

8. Able to learn, update database itself — users TEHILE(A—HEBENZYIRELTEDTH
forget, make mistakes %)

9. Allow factory to learn and walk, not assume IENEICEELERLTIKILEHARTSHILE

factory is Olympic grade performer
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Practical Objectives

Satisfy principles of APS for less than ideal
factories

Systems for 'walking' phase - before big fancy
APS needed (or if needed at all)
Proof-of-concept, pilot systems - to learn what is
needed before buying big APS

Research base for understanding user models,
actions
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Target Plants

Discrete part, assembly — not process or
chemical plants

Small to small-medium situations - factories or
areas in factory

Create system to run standalone or hooked to
ERP

Job shop, flow shop
Split tasks for different scheduler, dispatcher

Focused factory where one person plans,
schedules, dispatches
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Katana APS

Must be able to do what is necessary without
added frills

Cut to the heart of the problem

Do its job well with precision and impact - like
Katana

Future actually started in 2002...
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2002 To Present

« Concept, initial version built late 2002, early
2003

« Requirements and features based on lessons
learned with Factory X - able to do all of the
types of functions performed or talked about
since 1996

« Extended in 2005 for full temporal database
capability

« Used Excel because of its flexibility

2002 NS AEET

AV TREREI N—D 32 (F2002F M 52003 E 45
DHIZRAH

AT LDEHLEEITTIEXTOHI Iz ET<
(1996 F LU E M LIEL G 1= X TDIESE
DHEEEF S/ —)

20055 IZSE 2 — BT —2N— R HEEZ IR
TLFIE)TADHERD=HEXcelZF| A

Two Key Concepts

« Plan management system
— Not just 'a plan' - must support planning, scheduling,
dispatching
— Not just creating a sequence of work and calling it a
plan or schedule
« Three layers of table driven design — developer,
installer, and user layer
— Control almost everything through tables
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Table Concepts

« Pervasive object oriented concepts coupled with
temporal control
— For specific date on plan — resolve all objects, logic

« Basic 'sheet' design abstracts to cell level

— Entity-time or time-entity axes with an 'object’ at the
intersection

« Learning engine to detect new user actions
— Update the databases automatically
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Katana APS
Plans Logic  Daily  Archive User Installer  Developer
Data Plan Site System

Profiles  Profiles Profiles
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Tool Level Profiles

¢ Logic - what scheduling engine, parts of engine
to use based on temporal controls

User interface - what menus, versions of menus
etc. to use

Gantt charts - what controls or options exist for

interactive control on chart
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Tool Level Profiles...

« Tabular style - what controls or options exist for
interactive control on table

« Sheet level definitions - what each sheet type
looks like

« Language - translation of phrases, words for
menus, tables, reports, dialogs

« Plan registry - what 'planning books' exist in the
planning system
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Plan Level Profiles

Operation - lowest level of object found at a
point in the plan or schedule

Material — what routing to use to match demand

Routing - groups of operations in a job or work
order

Job or work order level
Machine or resource definitions
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Plan Level Profiles...

Definitions for what might be called fiscal year,
fiscal quarters, etc.

Shift definitions

Calendars for shop, resource level

Plan level - list of schedules to include - what
type each is - gantt or tabular

Planning items - what is being planned on each
sheet - e.g., what machines or parts
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