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Objectives

Generic model template for unit load warehouses
supporting the integration of analysis and design,
both conceptually and computationally

Providing a platform for integrating description
and analysis

Concise, precise, and readily accessible
description of both the structure and behavior of
the warehouse
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Benefit

. « Definition of a coherent language for

- | describing structure and behavior of
?/\\; warehouses

" p Easily extendable structure by elaborating
modules

Provides platform for knowledge
Integration

\ Generic model as basis for analysis tools
-9 for different warehouse types
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Milestones
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~ 0 1) Formal description of a unit load based
1
| 3

g | warehouse
m 2) Model extensions to various technologies

-~ and warehouse applications
T

Development of analysis tools for generic
warehouse models
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Generic model

1) Structure
— General
— Control system

2) S/B Interaction
3) Behavior

4) Examples
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Structure
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Control system structure

ibd [Block] control system[ &) control system U

unnamedi - contral - m.

. 1 -
aunnamedl - event- m. ynnamed? - mnunnamd conrd- % : event - log
} }

unnamed? - contral - m. unnamed?2 : contral - m.

unnamed1 - control - m.

nm!
w
: event dispatcher unnamed1 : control - m.
(i}
unnamed?2 : control- m : state database

Lnnamed1 © control - m.
nnamedl - contral - m.

unnamed1 - contral- m.

unnamed2 - control - m.

nnamed1 : control- m.

omnameds . command - m. | [i|
: ’*_: resource d]:p“ch.’é unnamed?2 : contral- m.
y unnamed1 - command - m.
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Structure — Behavior interaction

ibd [Block] warehouse [ warehnuse ]J
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Event dispatcher

AT [Block] control system [E.n:ontml system |
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—unnamed1 : event- m. ynnamed1 : control- m.

unnamed1 : control - my

splitter ™

—

_d|

— Determines

« Examples
— Employee tu
— Batch releas

— Whether or not
liSSOCi ted event handler

s on-theradio
1]

Lewon list

unnamed? - contral - m.

unnamedi - control - m

i
: event dispatcher I
{

unnamed?2 - control- m

unnamed1 - contral- m.

unnamed?2 - control - m.

nnamed1 : control- m.

: resource dlspatchlr[i_j unnamedz2 : control -

) event - log

—

unnamed?2 : contral - m.

unnamed1 : contral - m,

A{II_.

: state

database

Lnnamed1 © control - m.
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Event handler

ibd [Block] control systemJ @&ontml system |

a set-of event types

unnamed1 - control - mg

« Example:

_ﬂunnalfledi > event - m. ynnamed1 - control- m. ~—: splitter ~
< Integrates operatio; ar'anal

unnamed?2 - contr

: event dispatcher
{

unnamed1 - control - m

i _
|

unnamed?2 - contr

— Create pending operations list

nnamedl - contral - m.

] v unnamed1 - control- m.

- [ event-log

VSIS Tiivkicrs |
- m. unnamed?2 : contral - m.

unnamed1 : contral - m,

A{II_.

: state database

Lnnamed1 © control - m.

Mnameds . command - m.

unnamed?2 - control - m.

— Choose operation ¢e-&o-fnext

L) unnamed1 : command - m.

-

L4 ]
: resource dispatche

Eunmmeaiz contral- m.
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Resource dispatcher

ibd [B'Lgy-‘kL::Th'ol system| cEnh'El fy.sﬁn ]

N\ 1A LA '

ble resources
i — nl event - lo
510Ng avaias.. above

| ~
unnamed2 - ¢ un?‘namedi: contral - m.

_:.unnamedi Jevent- m. ynnamed1 - control- m.

'7* Divides operatior
mentioned resourc

: event dispatcher | unnamed1 @ control - m.
B —
unnamed?2 : control- m : state database

« Example:
— Assign pick to s

Lnnamed1 © control - m.

unnamed?2 - control - m.

nnamed1 : control- m.

sinamed2 - command - m. | 14|
& :resource dlspatchm!jﬂ unnamedz2 - control - fn.
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Behavior: Interaction

sd [imeraction] event- handing process [ event-handiing process u
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Behavior: Decision making

(‘act [Activity] decision making [ 5 decision making | ]

event dispatcher:

event handlers: BI "'J| to resource '. { — )
 dispatcher p "

which resource
dispatcher?
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Practice example 1
-Picking-

(act [Activiy] picking| [ picking 1]

order batch release

batch release

operations list

a p.
o
-
Lo ]
o
x
A
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Practice example 2

-Recelving-

(act [Activity] receiving| 5 receiving |
iy ) truck signs in at dock

truck at dock

’ into resource
k(tmxoe dispatcher::)

Lomm-nmsg.
[ (people::)

/ndgnmamu.J

manifest ok? /1_‘
)anveﬂ ok
{ mlmroednﬂ. ’ (aﬂmu;dnto %
to resources resource
(resource dispatcher: )J ..(fmxee mpucher.:)J

17

L -

(people::)
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Outlook (1/2)

“ o 1) Formal description of a unit load based

- | warehouse

5 é\" 2) Model extensions to various

~ technologies and warehouse

| applications

| h — Continuous Improvement

~ |1 3) Development of analysis tools for generic
warehouse models
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Outlook (2/2)

=

w\ 1) Formal description of a unit load based
,;" ~ warehouse

pL _ _ _
;a“\\ 2) Model extensions to various technologies

l
= 8§

R\’i\ and warehouse applications
B?‘nf

3

5 1
TH
1)

{

+.. 3) Development of analysis tools for
¥ generic warehouse models

— Analysis workflows

A — Adding specific analysis tools
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Comments/Questions

hank you for your attention
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Backup
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Message

bdd [Block] message [ & Message U

Time stamp

Location
Control ID

"~ eblocks <blocks ablocks
event - m. control - m. command - m.

o
ol DC «block» | «blocks 10 «blocks

L3t :’.‘ externalm.  system update -m.  time - triggered - m.
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Message handler

bdd [Block] cortrol system( mmu
«block»
event - m queue
«block»
ocessor |1 processar «hiock «blocks
blocks o -
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[ «block»
control - m. queue
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WMMhMrmr?:(m¢m. )’
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«blocks assign rgect TL to resource( manifest nat ok, )
s «biocks
event handler
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Control system

bdd [Block] control system[ & control system U

control system

parts
: command - m. queue
: event - log
: resource dispatcher
. event dispatcher

. event handler
: state database

«block»
message handler
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Space

bdd (Model} Data [ | Space |
eblocks
space
eblocks eblocks
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| eblocks
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Lo ]
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