
Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 
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Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

2

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 
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because what’s advanced today will 
undoubtedly be eclipsed by newer 
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advancement, system design is 
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A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 
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Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  
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Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 
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Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement. C
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A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 
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The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  
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Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

6

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 
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labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

7

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.
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Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

8

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

C
O

N
T

IN
U

O
U

S
 I

M
P

R
O

V
E

M
E

N
T

C
O

N
T

IN
U

O
U

S
 I

M
P

R
O

V
E

M
E

N
T

www.invata.com  |  860-819-3200

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

9

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 
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scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

10

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 

improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 
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The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 
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improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 



Even the world’s 
newest and best 

fulfillment systems face 
constant challenge for improvement, 

because what’s advanced today will 
undoubtedly be eclipsed by newer 
and better systems tomorrow.  
Technology is unceasing in its 
advancement, system design is 
constant in its pursuit of efficiency, 

and warehouse execution software is 
ever improving.  So how do ecommerce 

and omnichannel retailers maintain a 
competitive edge without reinvesting in brand 

new fulfillment systems every few years?  

The answer lies in the practice of continuous 
improvement.

A Strategic Plan for Continuous 
Improvement
Investment in a new fulfillment operation is an undertaking 
of significant proportions in terms of time, capital, and, too 
often, unnecessary production disruptions.  So once the 

implementation of a new fulfillment system is 
complete, retailers are understandably 

reticent to relive the experience any time 
soon.  

But even retailers that have recently 
acquired a new or upgraded 
fulfillment system find themselves 
hard pressed to continuously improve 

the efficiency of their fulfillment 
operations or risk losing market share to 

the competition.  So it seems only logical 
that an investment in fulfillment automation 

should be accompanied by a strategic plan for 
continuously improving the performance of that system as 
the years pass.   

At Invata, we not only offer our clients a strategic plan for 
continuous systems improvement, but build the 
foundation for the process of continuous improvement into 
every system we develop.  In doing so, we provide each 
Invata client with the foundational data they need to 
undertake a continuous improvement effort at any point in 
their system’s lifecycle, while also ensuring the effort 
taken will provide scientifically proven recommendations 
that can be adopted into the production environment 
without disruption to fulfillment productivity.  

Traditional Approach To Continuous 
Improvement
The traditional approach to systems improvement has 
generally been to experiment with adjustments to 
fulfillment processes based on a sliding scale between 
intuition and expertise — essentially a trial and error 
testing methodology.  But this approach no longer cuts it 
in today’s automated fulfillment operations.  

In fact, experimentation with today’s automated fulfillment 
operations is risky business. Not only does it rarely net 
the expected results, but it also often leads to unintended 

consequences that can cause disruptions to 
productivity and slow down the entire system.  

The reason for this is that the complexity 
and interdependency of the software, 
equipment systems, and labor related 
activities in automated fulfillment 
operations today make it virtually 
impossible even for material handling 
or warehouse management experts to 

fully predict, understand, or adequately 
react to the consequences an adjustment 

to one activity might have on the multitude of 
interlinking activities within the fulfillment process 

— at least not without the aid of computers, the collection 
of extensive systems data, and the use of advanced 
analytics, that is.  This is why retailers need a strategic 
plan for continuous improvement.

A Scientific Approach To Continuous 
Improvement
Today’s fulfillment operations require a system-wide 
orchestration of resources, workers, and equipment, 
along with a continuous real-time exchange of information 
between databases and software applications on a level 

that demands a highly sophisticated 
understanding of the factors affecting 

productivity and operational efficiency, if 
any continuous improvement effort is to 
be successful.  

With that in mind, Invata’s strategic plan 
for continuous improvement is built on 

the use of sophisticated data science 
techniques that enable our Intralogistics 

Science team to analyze correlations and 
understand causality between fulfillment 

system activities that must seamlessly work together 
to enable sustained fulfillment performance.  This 
scientifically-grounded approach not only enables us to 
gain an in-depth understanding of the underlying, 
interconnected, and often obscured factors that affect 
systems performance, but do so in a manner that frees 
the client of the traditional risks associated with the 
continuous improvement effort.  In doing so, the Invata 
plan provides our clients with scientifically derived and 
proven ways to incrementally improve system efficiencies, 
and does so without disruption to productivity or any 
slowdown in system performance.  

Using Advanced Analytics To 
Uncover Hidden Relationships

The key to systems improvement is big data.  
Without data, there is only guesswork.  And while the 
collection of such data might be an overwhelming 
undertaking for many retailers, Invata clients are 
collecting the data they need for systems improvement 
with every transaction, event, and activity in the fulfillment 
process.  In fact, anytime an Invata system is in operation, 
the data needed for future improvement is being 
recorded.  This is thanks to the transaction logs that are 
native to the Invata warehouse execution software which 
manages all Invata fulfillment systems.

Invata’s WES has been specifically developed, with the 
task of continuous improvement in mind, to record dozens 
of types of warehouse activities and transactions that 
provide our clients with a treasure trove of data for the 
purposes of analytical investigation.  The Invata WES data 
logging process spans the entire gamut of actions, 
movements, and events that make up the fulfillment 
process, such as when a worker scans a bar code, a 
carton moves across an in-motion scale, or a print apply 
shipping label is affixed to a carton and verified. This 
valuable cache of discreet data elements can be used to 
both investigate systems performance and unearth 
opportunities for continued systems improvement.  

Generally, an analysis begins with a focus on a specific 
process or activity, such as a way to boost the package 
shipping rate, enhance picking or sortation, or improve 

labor productivity, in hopes of discovering 
opportunities for increased efficiencies.  
Since Invata’s warehouse execution 
software records dozens of types 
of transactions, there are a wide 
range of factors to be reviewed 
and considered when examining 
any process or activity for the 
purposes of operational improvement.

The first step in understanding which factors 
affect the performance of any activity is to perform what is 
known as a correlation analysis on a client’s data.  This 
narrows the multitude of factors affecting overall 
production down to a few that are potentially related to the 
specific issue that has been chosen for analysis. Through 
the correlation analysis, the Intralogistics Science team is 
able to identify which factors are related to one another 
and which factors may influence a particular process or 
activity.  However, the correlation analysis will not enable 
the team to conclude a direct cause-and-effect between 
those factors. 

To determine causality, a sensitivity analysis is performed 
for the purposes of understanding which of the potential 
factors identified in the correlation analysis has the 
highest degree of influence on the outcome of a particular 
warehouse process or activity. The results of the 
sensitivity analysis are then displayed on a scatter plot 
graph, which provides a visualization of the extent of 
correlation between factors through the bunching of data 
points. The more closely data points are grouped together 
on the graph, the greater the degree of influence they 
have on the activity being examined.

Once the Intralogistics Science team has successfully 
determined through the sensitivity analysis which factor or 
combination of factors exercises influence on the process 
or activity in question, it uses that insight to make 
recommendations on how to change the order fulfillment 
process to make an improvement.  Recommendations by 
the Intralogistics Science team can range from changes in 
operational practices to modifications in the warehouse 
software algorithms, which are the step-by-step 
instructions encoded into Invata’s WES for directing 
workers and controlling equipment in an automated 
fulfillment operation. 

But before the Invata team takes its recommendations to a 
client, it uses another scientific process to verify that the 
prescription for improvement will have the intended effect 
on a client’s operation. This is the critical step that takes 
the guesswork and experimentation out of the continuous 
improvement process.  

Proof of Operation Before 
Implementation

To ensure its recommendation for continuous 
improvement will positively affect system 

performance, the Invata Intralogistics 
Science team proves out its theories 
before taking them to the client.  Using 
a process called modeling and 
simulation, the team creates a 
sophisticated computer model that 

virtually depicts a near-real-world 
replication of the system and processes 

that encompass that client’s fulfillment 
operation.  Simulations are then run against the 

model to test proposed changes to processes or activities 
before implementing them in a live production 
environment.  

The modeling and simulation process enables mock-runs 
of the client’s system engaging the same Invata 
warehouse execution system installed on the production 
floor.  Using historical client data, the Intralogistics 
Science team runs various simulation scenarios against 
the model in ways that tests the effects a new practice or 
change in algorithmic logic would have on the client’s 
system.  Since the testing process digitally simulates the 
interplay of downstream and upstream activities involved 
in the tightly coordinated fulfillment processes of order 
release, picking, routing, induction, and sortation, the 
resulting data can be used to measure the degree of 
success to be expected from fine-tuning a client’s 
operation.  And because all the team’s proposed changes 
take place within the safe confines of the simulation 

scenario as opposed to out on the production floor, the 
Invata team can test its theories without any effects to a 
client’s actual operational productivity. In the process, the 
team gets a clear picture of the exact results a client can 
expect to see from making the changes to their actual 
system.

When the simulation process is complete, the results are 
analyzed through a side-by-side comparison of charts 
and graphs that visualize the mock-run results in relation 
to historical system results.  By comparing the data 
between the “improved system” and the “real-world 
operation,” the Intralogistics Science team is able to 
ascertain if the impact of its recommendations will be 
positive both in terms of achieving the intended results 
and, just as importantly, in terms of doing so without 
triggering unintended consequences in other areas of the 
operation — as is often the case with automated fulfillment 
operations. 

Given that the simulation results validate the 
recommended course of action, the Invata team will 
present the client with a proven plan for continuous 
improvement that the client can confidently implement 
without concern for disruptions in productivity. 

The Benefits of a Strategic Plan for 
Continuous Improvement
     

The Invata strategic plan for continuous 
improvement enables our clients to uncover 

the hidden relationships that impact 
fulfillment practices in an automated 
operation and continuously unlock the 
secrets for achieving increased levels 
of operational efficiency in their 
fulfillment process.

In offering a scientific approach to 
improvement, the Invata plan frees its 

clients from reliance on the traditional trial 
and error approach along with the frustrations 

and disruptions in production that too often 
accompany that methodology.  

In providing clients with the foundational data needed to 
support science-based systems analysis at any time 
throughout the life of the system, Invata not only enhances 
its clients’ competitive edge in a fiercely competitive 
market, but extends the competitive life of each client’s 
system — ultimately increasing the return on capital 
investment over time.

Invata’s scientific approach to systems improvement not 
only provides its clients with the reliable, detailed, 
analytical results needed to justify system improvements, 
but also with scientifically tested and proven 
recommendations for enhancements that clients can 
confidently adopt into their production environment 
without disrupting day-to-day operations. This provides 
additional lifetime benefits and extends strategic market 
advantages.  Ecommerce and omnichannel retailers that 
have used Intralogistics Science for continuous 
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improvement have been able to streamline their 
operations, enjoy higher rates of productivity, and benefit 
from significant labor savings.  

And, as part of the greater Invata ecosystem of 
science-based fulfillment operations, Invata clients also 
gain from the collective analytical research we provide our 
client base.  With each discovery, our methodologies 
improve and, in the process, we continuously enhance 
systems efficiency, while increasing the productivity of all 
Invata fulfillment systems.

  

To learn more about how Invata's Continuous 
Improvement effort can help your company maintain 
its strategic market edge, drop us an email or call 
us at 860-819-3200. 
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