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What Is a Warehouse Execution System?
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How We Got Here

WMS WCS

"The WMS should have all the information it needs to make all the decisions. The
WCS should just take that decision about where a carton goes, deliver it, and then
usStf dza UOKIFO AuUa UKSND®e
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Some Implementations

WMS

WCS

Why?
A Lack of WMS Capabilities

A MHA Vendor in Control of Customer

A Agreements between WMS and WCS Vendor
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New Dynamic in Some Scenarios

WMS WES WCS

Why?
A WES only Developed Due to Perceived Shortcomings in WMS
A Attributes

A Visibility to Process/Work Area/MHA Status

A Flow of Work Based on Capacities and Work Load

A Owaveless t NP OSaaAy3ak[ SOSt Ay 3
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System - - Definition
Warehouse Middleware that sits between the WMS and the PLCs that control material
control handling automation devices. The WCS translates business-transactional
system information coming out of a WMS into real-time instructions for the
(WCS) automation WCSsalsahaloorchecirate product movements within
gutomated warehouses.

Warehouse  An emerging hybrid that blends capabilities from both a traditional WMS
execution and a WCS. A WES builds on the WCS's near-real-time insight into what's
system happening in the automated warehouse, but it adds business process logic
(WES) to this layer.

Ware The tradltmnal business appllcatmns that handle busine
management such as picking, packing and
system shipping orders. The f{jcus of a WMS is on inventory and transactional
(WMS) integrity for people-managed processes. On top of process integrity, WMSs
have been enhanced to support more and more capabilities that are
intended to proactively drive process and productivity improvements.
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WES Characteristics

AWarehouse Execution System Provides Visibility, Control and Optimization of
Order Picking and Related Process, including Optimization of Materials Handling
Systems, in a manner far above what is Available Today even in Advanced
Warehouse Management Systems

ACan be Integrated WMS of Same Vendor or with Any Existing Warehouse
System

AShould Work for Automated, non-Automated and Hybrid DCs
AOne System to Manage All Automation in the DC

AGame-c hangi ng Breakthrough that Starts I
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Represents a Step-Chain in WMS Capabilities

A20 Years of Only Incremental

Improvement in WMS Capabilities  © %

N\

t \

ASofteonWarehouse Management (i
and Execution System Starts Dow \ /

the Path of New WMS Model
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A WMS Market Inflection Point

1
1

Warehouse Management & Execution System
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WES Addresses Common Distribution
Problems/Opportunities

ALack of Granular Visibility to Throughput and Order Execution

ALabor Planning Challenges
ARight Resources not in Right Place at Right Time

ATime/Cost/Approach of Adding Technologies (e.g., Picking Sub
Systems)

ASubOptimal Picking Execution

ADifficulty Meeting Carrier Cut Off Times/Ensuring SLAS
AHigh Variability in Materials Handling Equipment Utilization
AWMS Still Highly Reliant on Human Deciditaking
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Fundamental Value Proposition

WES Should:

AEnable Companies to Meet Customer Demand and Service
Commitments at the Least Possible Cost

ASignificantly Shrink the Gap Between Theoretic and Realized
DC/System Throughput

AProvide Single System for Management and Control of Fulfillment
Across the DC
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How WES Delivers Results

AReaiTime Visibility to Throughput, Bottlenecks and Events
ADirect Management and Optimization of Picking -Syistems

AAdvanced, Configurable Optimization for Order Batching, Release,
Picking and Replenishment

AWorkload Balancing to Maximize Equipment Utilization and Flow

AAutomated Order Release Based on Service Commitment, Shipping
Schedules and Redlme Condition Monitoring

AUse of Simulation to Plan, féan and Allocate Resources
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WES

Architecture

Artificial Intelligence (Al)/Machine Language (ML)

Simulation Optimization Orchestration
.a AWMS, RMS, FMS MHE < >
WES A
Configuration
Interface Mapping
A
f Data Integration
A
v
WMS Lab Wi
RMS Forecast 2 Softeon
<“—>
WMS (Labor) | (FMS) or
External Systems External

Putwall

AS/RS
PTL
Smart Cart
Voice
RTLS
Robots
X o

Conveyors

Sorters
X ®

FMS¢ Forecast Management System

WES shares same framework with *subset of WMS, RMS, FMS components only
Softeon WMS, RMS, and FMS
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Key WES Function Components

Condition and Event Simulation Shared WMS
Monitor Engine Component Library
Pick Route Automated Order Advanced
Optimizer Release Engine Scheduler

Order Batch Dynamic Work Queue
Optimizer Manager
Dynamic Rules Engine

MHE Integration
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Real-time Visibility to Throughput and
Bottlenecks
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WES Real-Time Dashboards

(@F As Of 2019-Jul-22 13:31:10 US/Eastern

O 8/;_:)?;

388 /431

containers ready for cart build

131/ 131 3613/5150

- Containers yet to be packed Today's Shipped Units(SPS/LTL)

Replenishment Feasibility

» Softeon
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Shared WMS Component Library
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Examples of WMS + WES Capabillities

A AdvancedCartonization A

A Optimized Order Planning and Release Based
on Many Variables, Including Priority, Travel
Path and Distance, Bath and Clustering
Opportunities, Replenishment Status, and More

A WavelessWaveBased, or Hybrid Picking A
A Configurable Order Pool Management
A Dynamic Slotting A
A Direct Management and Control of Picking A
Subsystems Including Voice, PiaKk.ight, Smart
Carts, Put Walls, Conveyors and Mobile Robots )
A Dynamic Pick Cart and Put Wall Order Assembly A
A Hot Order Insertion
A Packing Operations A
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Parcel Shipping

A Printand-Apply

A Distribution Center Resource Planning Based on

Simulation of Actual and Forecast Order Volumes

ReaiTime Monitoring of Activity and Throughput
by Individual Processing Area in the DC

Analytics on Available Versus Required Resources
(People and Equipment) by Processing Area

Auto Assignment of Resources to Processing
Areas

Pultbased Order Release Based on Outbound
Shipping Schedules, Service Commitment, and
Carrier Cut Off Times

Labor Management and Reporting




Direct Management and Control of Picking
Systems
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Each Sub-system with its Own Control Software

Voice Server Pick Cart PTL Put Wall Robot
Order Release Control System Control System Control System Control System
Logic Order Release Order Release Order Release Order Release
1 Logic Logic Logic Logic
1 '

°

voice Smart carts Pick-to-light Put walls Mobile robots

terminals
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Each Sub-system with its Own Control Software

Voice Server Pick Cart PTL Put Wall Robot
Order Release Co ‘ Control System
Logic Issues: Order Release
, . Logic
1 A High Cost Hardware !
A Cannot Optimize End-to-End
( \ | Picking Processes
@ © | \ Subsystems Operate in Silos
(. .‘ ° p B .. ‘.
VOi.CG Smart carts Pick-to-light Put walls Mobile robots
terminals
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The Better Way

WMS
RealTime API Integration ‘ ReaiTime API Integration

VoI : : :
oice smart carts pick-to-light put walls mobile robots
terminals
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The Better Way

WMS

a2 The Benefits:

I A Better Decision Based on
Complete Information

A Optimization Specific to Each
Approach
A Improved Exception Handling

voice . .
) ick-to-light
terminals smart carts pick-to-lig

put walls mobile robots
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Pick Route Optimization
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Dynamic, nAwareo Pick |
T ) @
Condition and Even;

M O n ItO r Orders Sample criteria

- (Pick/Replen) Zone balancin
- Channel based priority

- Continuous Wave

- Carrier/Service Level based

Lo o

Advanced Scheduler y

Dynamic
Order

Orchestration &
Process Channels Optimization

LTL/TL

Putwall
i | Parcel
‘Iﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ!ﬂﬂfﬂfHﬂfﬂlﬂiﬂﬂ{lf

Shipp ng;l;';ep + parcel V ----- | Parcel
l & Packing/Pack Statior g @
v Packaging *

'y Shipping 'y s

Shipping
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