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What is a Warehouse Execution System?



How We Got Here

"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 
ǘŜƭƭ ǳǎ ǘƘŀǘ ƛǘϥǎ ǘƘŜǊŜΦέ

Mark Fralick, GetUsROI

WMS WCS



Some Implementations

Why?
Å Lack of WMS Capabilities
Å MHA Vendor in Control of Customer
Å Agreements between WMS and WCS Vendor

WMS WCS



New Dynamic in Some Scenarios

WMS WCS

Why?
Å WES only Developed Due to Perceived Shortcomings in WMS
Å Attributes
Å Visibility to Process/Work Area/MHA Status
Å Flow of Work Based on Capacities and  Work Load
Å άWavelessέ tǊƻŎŜǎǎƛƴƎκ[ŜǾŜƭƛƴƎ ƻŦ !ŎǘƛǾƛǘȅ

WES



Gartnerôs View

System Definition



System Definition

Gartnerôs View

This is pretty good ς
except WES

Is Not only for Heavily 
Automated DCs!



WES Characteristics

ÁWarehouse 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

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

ÁShould Work for Automated, non-Automated and Hybrid DCs

ÁOne System to Manage All Automation in the DC

ÁGame-changing Breakthrough that Starts Delivery of the ñAutonomous WMSò



Represents a Step-Chain in WMS Capabilities

Å20 Years of Only Incremental 
Improvement in WMS Capabilities

ÅSofteonWarehouse Management 
and Execution System Starts Down 
the Path of New WMS Model



A WMS Market Inflection Point

WMS WES

WMSX

+

Warehouse Management & Execution System

=



WES Addresses Common Distribution 
Problems/Opportunities

ÁLack of Granular Visibility to Throughput and Order Execution

ÁLabor Planning Challenges
ÅRight Resources not in Right Place at Right Time

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

ÁSub-Optimal Picking Execution

ÁDifficulty Meeting Carrier Cut Off Times/Ensuring SLAs

ÁHigh Variability in  Materials Handling Equipment Utilization

ÁWMS Still Highly Reliant on Human Decision-Making



Fundamental Value Proposition

WES Should:

ÁEnable Companies to Meet Customer Demand and Service 

Commitments at the Least Possible Cost

ÁSignificantly Shrink the Gap Between Theoretic and Realized 

DC/System Throughput

ÁProvide Single System for Management and Control of Fulfillment 

Across the DC



How WES Delivers Results

ÁReal-Time Visibility to Throughput, Bottlenecks and Events

ÁDirect Management and Optimization of Picking Sub-Systems

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

ÁWorkload Balancing to Maximize Equipment Utilization and Flow

ÁAutomated Order Release Based on Service Commitment, Shipping 
Schedules and Real-Time Condition Monitoring

ÁUse of Simulation to Plan, Re-plan and Allocate Resources



WMS
RMS

(Labor)

Data Integration

WMS Labor

External Systems

Interface Mapping

WES shares same framework with 
Softeon WMS, RMS, and FMS

 

WES 
Configuration

*WMS, RMS, FMS

 

WES

MHE

AS/RS

PTL

Smart Cart

Voice

RTLS

Robots

FMS ς Forecast Management System
RMS ς Resource Management System (Labor)
WMS ς Warehouse Management System

Forecast
(FMS)

OrchestrationOptimizationSimulation 

*subset of WMS, RMS, FMS components only

WCS
Softeon

or 
External

Conveyors

Sorters

ΧΦ

Putwall

Artificial Intelligence (AI)/Machine Language (ML)

ΧΦ

WES 
Architecture



Key WES Function Components

Dynamic Rules Engine

Condition and Event
Monitor

Shared WMS
Component Library 

Simulation
Engine

Pick Route 
Optimizer

Advanced
Scheduler

Order Batch
Optimizer

Capacity 
Manager

MHE Integration

Dynamic Work Queue
Manager

Automated Order 
Release Engine



Real-time Visibility to Throughput and 
Bottlenecks



WES Real-Time Dashboards



Shared WMS Component Library



Examples of WMS + WES Capabilities

Á Advanced Cartonization

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

Á Waveless, Wave-Based, or Hybrid Picking

Á Configurable Order Pool Management

Á Dynamic Slotting

Á Direct Management and Control of Picking 
Subsystems Including Voice, Pick-to-Light, Smart 
Carts, Put Walls, Conveyors and Mobile Robots

Á Dynamic Pick Cart and Put Wall Order Assembly

Á Hot Order Insertion

Á Packing Operations

Á Parcel Shipping

Á Print-and-Apply

Á Distribution Center Resource Planning Based on 
Simulation of Actual and Forecast Order Volumes

Á Real-Time Monitoring of Activity and Throughput 
by Individual Processing Area in the DC

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

Á Auto Assignment of Resources to Processing 
Areas

Á Pull-based Order Release Based on Outbound 
Shipping Schedules, Service Commitment, and 
Carrier Cut Off Times

Á Labor Management and Reporting



Direct Management and Control of Picking 
Systems



Each Sub-system with its Own Control Software

Robot 

Control System
Order Release

Logic

Put walls Mobile robotsSmart carts

Pick Cart 

Control System
Order Release

Logic

PTL 

Control System
Order Release

Logic

Voice Server
Order Release

Logic

Voice 

terminals
Pick-to-light

Put Wall 

Control System
Order Release

Logic



Each Sub-system with its Own Control Software

Robot 

Control System
Order Release

Logic

Put walls Mobile robotsSmart carts

Pick Cart 

Control System
Order Release

Logic

PTL 

Control System
Order Release

Logic

Voice Server
Order Release

Logic

Voice 

terminals
Pick-to-light

Put Wall 

Control System
Order Release

Logic
Issues:

Á High Cost Hardware

Á Cannot Optimize End-to-End 

Picking Processes

Á Subsystems Operate in Silos



The Better Way

voice 
terminals

mobile robotspick-to-light put wallssmart carts

WMS

Real-Time API Integration Real-Time API Integration



The Better Way

voice 
terminals

mobile robotspick-to-light put wallssmart carts

WMS

Real-Time API Integration Real-Time API IntegrationThe Benefits:

Á Better Decision Based on 

Complete Information

Á Optimization Specific to Each 

Approach

Á Improved Exception Handling



Pick Route Optimization



Dynamic, ñAwareò Pick Release Management

Orders

ERP
Ecommerce 

(Web)
Customer Service

Dynamic
Order 

Orchestration & 
Optimization

Pallet Pick Case Pick Each Pick PTL Odd Size Pick Cluster Pick Pick to Belt
Case 

Replenishment
Pallet 

Replenishment

Process Channels

Shipping

Packing/Pack Stations
Packaging

Shipping

 

Shipping Prep

Sorter P&D

Sample criteria
- (Pick/Replen) Zone balancing
- Channel based priority
- Continuous Wave
- Carrier/Service Level based
- Capacity based (Resources)

Putwall

Shipping

Parcel

Parcel
LTL

Parcel

Parcel

LTL/TL

Condition and Event
Monitor

Advanced Scheduler


