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Executive 
Summary
Traditional standalone or loosely integrated warehouse management 
systems (WMS), transportation management systems (TMS), and yard 
management systems (YMS) were never designed to work together to 
make decisions. They move data back and forth, but each still plans and 
optimizes within its own silo. 

The result? A sub-optimized network full of inefficient handoffs, buffer 
time, and firefighting in the “spaces between systems.”

A unified, cloud-native execution platform replaces that fragmentation 
with a single decisioning environment shared by WMS, TMS, and YMS. 
Instead of each system optimizing in isolation, they operate collaboratively 
in a common, real-time context: the same orders, inventory, constraints, 
events, and priorities. Decisions in one domain can finally “see” and 
respond to what is happening in the others.

Across manufacturers, retailers, and distributors, organizations adopting 
this model report:

•	Trailer utilization improvements of 5%–15%
•	Reduced dwell and detention exposure
•	Shorter dock-to-stock and gate-to-gate cycle times
•	Less rework when plans inevitably collide with reality
•	A more resilient and automation-ready network

This paper examines why traditional architectures are 
reaching their limits; what a unified platform actually 
changes in day-to-day operations; and the real-world 
outcomes observed by enterprises that have shifted 
to a cloud-native, microservices-based approach.
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Introduction
Consider this all-too familiar scenario:

•	A truck arrives 90 minutes early  
for its appointment.

•	The dock is still working through  
a previous wave.

•	Labor is tied up on another  
priority order.

•	The TMS shows the load as  
“on time” and ready.

•	The WMS is focused on its  
current picks.

•	The YMS flags increasing  
congestion at the gate.

Everyone is technically “doing their 
job,” but no system is orchestrating the 
tradeoffs. Planners and supervisors fill 
the gaps with judgment calls, phone 
calls, and heroics. The plan fragments. 
Detention starts to tick. Downstream 
promises become harder to keep. This is 
not a failure of any single application. It is 
a failure of architecture.

In the last decade, supply chains have 
been reshaped by forces that legacy 
systems were never built to handle:

•	Labor scarcity in warehouses and 
transportation

•	Volatile transportation markets and 
carrier capacity

•	Rising customer expectations for 
speed, transparency, and reliability

•	Frequent disruptions from weather, 
geopolitical events, and demand 
swings

Most organizations responded by adding 
more systems and more integrations: a 
TMS to control freight spend, a WMS to 
improve warehouse efficiency, and a YMS 
to gain visibility at the gate and dock. 
Each system brought value. 

But the unintended consequence was 
a network where managers spend as 
much—or more—time reconciling plans 
and exceptions between systems as they 
do improving performance.

A new model has emerged: WMS, TMS, and 
YMS operate on a single, unified decisioning 
platform, often built on cloud-native 
microservices. Instead of exchanging plans 
and status updates, these systems share 
a common, real-time operational context. 
They behave less like isolated organs and 
more like parts of a coordinated organism.
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Limits of Standalone and 
Integrated Systems
Integrations Move Data, But Not Decisions
Most organizations have invested heavily in integrations. Orders flow from order 
management to TMS. Loads appear in the WMS. Status updates and electronic data 
interchange messages move between carriers, warehouses, and customers.

These integrations move data, but they do not enable shared decisions.

•	The TMS plans loads based on estimates and constraints within transportation.
•	The WMS optimizes picks and putaway based on warehouse rules and labor.
•	The YMS tracks trailer locations and gate movements.

Each system may ingest selected data from the others, but the decision logic remains 
trapped inside each application. A TMS might “know” which dock a trailer will 
eventually use, but it can’t adapt its plan when labor falls short. A WMS may receive 
planned arrival times from the TMS, but it can’t prioritize tasks based on real gate 
congestion. The YMS might have the most accurate view of what is actually on-site, 
yet its insights rarely become hard constraints in upstream planning.

Integrations provide connectivity. They do not provide collaboration.

In many networks, trailer space is still chronically 
underutilized, with studies indicating that roughly 
40%–65% utilization is common at many facilities 
and over 40% of trailers still run partially empty.
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Exceptions Multiply When 
Systems Operate in Isolation
When each system optimizes independently, exceptions explode at the seams:

•	Trailers arrive full on paper but leave partially loaded because the WMS can’t hit 
the theoretical plan.

•	Loads planned for one dock get reallocated to another based on real-time 
pressure that never makes its way back into the TMS plan.

•	Yard visibility does not automatically trigger changes in the warehouse or 
transportation plans.

Each handoff in the fulfillment process is a potential failure point when systems 
don’t share a common, real-time, operational context.

For example, a large retailer saw “air” on outbound trailers despite high planning 
sophistication. Conservative assumptions in transportation planning, combined 
with execution realities in the distribution center, led to underutilization. By the 
time the WMS revealed actual cube, the plan was already locked. Adjustments 
were manual, late, and partial.

A global manufacturer experienced chronic congestion at key plants. Yard operations 
knew exactly which trailers were blocking others and which loads were at risk. But the 
TMS and WMS continued to execute their own plans until supervisors intervened with 
calls and emails.

In both cases, costs came in the form of:

•	Higher transportation spend
•	Frequent detention and demurrage fees
•	Lost labor productivity due to rework and reshuffling
•	Eroded service levels and reliability

Driver detention remains a structural cost: 
Common fee ranges are $30–$50 per hour 
(sometimes up to $150/hour), and detention 
events at roughly 1 in 10 stops can add 1.4 hours 
to average dwell, contributing to an estimated 
$15.1 billion a year in direct and productivity 
losses across the industry.

American Transportation Research Institute

Customer 
creates order

Potential
Failure
Points

Incomplete/
outdated
load data

TMS
builds load plan

WMS
executes picks

Yard
manages trailers

Deliver to 
Customer

Plan assumes
ideal picks &
dimentions

Dock/yard
constraints
not fed back

Detention &
delays not
visible 
upstream

5

https://truckingresearch.org/2024/09/costs-and-consequences-of-truck-driver-detention-a-comprehensive-analysis/


Benefits of a Unified 
Supply Chain
Unification is not simply tighter integration or a single vendor for multiple applications. It is a shift 
from siloed optimization to applications all functioning and communicating on a single platform.

A Shared Operational Context
In a unified platform:

•	WMS, TMS, and YMS solutions operate with the 
same real-time data model.

•	Events generated in one domain immediately become 
inputs in the others.

•	Decision services (e.g., load building, task 
assignment, appointment scheduling) can consume 
shared constraints and priorities.

Put simply, all systems are operating with the same 
“truth” and driving toward the same organizational goals 
at the same time. This real-time model— with its shared 
context—unlocks capabilities that standalone or even 
tightly integrated systems cannot deliver.

Real-world examples make the business value of a 
unified supply chain clear. 

Putaway Optimization that  
Uses Real Transportation and 
Yard Intelligence
Traditional putaway optimization focuses on warehouse 
rules: slotting strategies, product velocity, temperature 
zones, replenishment needs, and so on. It rarely 
considers the live state of the yard or inbound network.

In a unified platform, the WMS can:

•	See which trailers are at the gate, at the dock, or 
delayed.

•	Understand which shipments are high-priority 
because of downstream transportation commitments.

•	Choose putaway locations based not only on 
warehouse efficiency but also on how quickly product 
must be turned for outbound loads.
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A major distributor that unified its WMS and YMS began 
dynamically adjusting putaway and dock assignments 
based on trailer-level realities: which loads were blocking 
outbound moves, which inbound shipments were tied to 
time-sensitive orders, and where congestion was forming. 
The result was:

•	Faster unloading of critical trailers
•	Reduced yard congestion during peaks
•	Fewer “split brain” decisions between yard and 

warehouse teams
•	Transportation Planning Using Actual Execution,  

Not Models

Most transportation plans are built in the TMS based on:

•	Estimated SKU dimensions and weights
•	Standard cartonization logic
•	Assumed pick and pack completion times
•	Planned substitutions rather than actual ones

Once the plan is sent downstream, the WMS does its 
best to execute. Differences between the model and 
reality—unexpected substitutions, damaged product, pick 
delays—are treated as exceptions to be patched over.

Across industries, median on-time in-
full (OTIF) performance is ~90%, while 
leading customers increasingly expect 
95%–98% compliance—pushing OTIF 
from a benchmarked metric into a 
stringent, customer-mandated standard.

In a unified platform, execution becomes the input, not 
the afterthought:

•	Actual cartonization results from the WMS feed  
back into the TMS, continuously.

•	Real pick, pack, and staging times update load 
readiness in real time.

•	Shortages, substitutions, and cancellations are 
reflected immediately in transportation planning.

A Fortune 500 retailer that unified its WMS and TMS 
reported noticeable improvements in trailer utilization 
and a reduction in last-minute rework at the dock. More 
importantly, the quality of the transportation plan itself 
improved because it was grounded in executed reality 
instead of static assumptions.
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The practical impact:
•	Fewer stalls where “the system says X but we’re 

really doing Y.”
•	Less time spent reconciling what actually 

happened vs what the systems believe happened.
•	Stronger confidence in system recommendations, 

which in turn drives higher adoption.
•	Live trailer interleaving and responsive 

appointment scheduling

Yard and dock operations are where many of the 
costs and delays accumulate, yet traditional systems 
treat them as downstream execution details.

In a unified environment:

Live trailer interleaving selects the next best trailer to 
move based on:
•	Gate congestion
•	Dock workload and availability
•	Load priority and customer commitments
•	Driver detention thresholds

Appointment scheduling shifts from a static calendar 
to a dynamic orchestration tool:
•	Appointments are suggested or adjusted based on 

real yard and warehouse capacity.
•	Carriers receive more accurate, context-aware 

schedules.

Continuous Replanning that 
Absorbs Human Judgment 
Instead of Breaking the Plan
People will always make adjustments during 
execution. They reroute tasks for safety, pull forward 
critical orders, or reshuffle loads based on tribal 
knowledge. In traditional environments, those 
adjustments create drift; that is, the plan no longer 
matches execution, and systems lose trust.

In a unified platform:
•	Human interventions (e.g., moving a trailer, 

reprioritizing a wave) become events that feed 
back into the decision engine.

•	Planning services continuously re-evaluate the best 
next action given the current reality.

•	The plan evolves rather than shatters; it is 
constantly re-optimized.

A global manufacturer noted that after unification, 
dock moves became dramatically more productive. 
Supervisors still used their judgment, but those 
decisions were captured, propagated, and reconciled 
across systems. The TMS, WMS, and YMS modules 
all “understood” the new reality within seconds.

Manufacturers operating large plant networks have seen 
the elimination of chronic bottlenecks at busy facilities. 
With unified execution systems, yard moves are no 
longer based solely on local intuition; instead, they are 
guided by a global understanding of transportation 
priorities and warehouse capacity.
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Appointment Scheduling 
Delivers Immediate Value Once 
WMS and TMS Unify
Appointment scheduling is a great example of regularly 
deferred value. Customers often delay its setup 
during an initial go-live because it requires defining 
dock calendars, appointment rules, slot structures, 
and capacity templates. But once the core TMS 
is stable, adding appointment scheduling unlocks 
significant operational control. When unified with WMS, 
appointment scheduling not only governs when carriers 
arrive but also feeds into door activity and workload 
balancing across inbound and outbound operations. 
This two-way feedback creates better orchestration 
between labor planning, load prioritization, and real-time 
carrier movement. Companies that revisit appointment 
scheduling post-implementation often consider it a 
“mini-project” with outsized impact because it stabilizes 
the daily rhythm of the distribution center and reduces 
inbound variability at the dock. 

Opportunistic Order Splitting: 
Optimization that Goes Beyond 
Industry Norms
A particularly advanced capability for unification 
vendors is opportunistic splitting. Traditional TMS 
optimization keeps individual orders intact when 
building shipments. This approach simplifies planning 
but often leads to suboptimal trailer utilization, 
especially when dealing with large orders. Opportunistic 
splitting allows the optimization engine to divide a 
single order (such as a 10-pallet store replenishment) 
into multiple shipments when it improves network 
efficiency. The products still go to the same destination, 
but they may ride on different trailers that were already 
covering the route. This prevents the need to dispatch 
an additional trailer or ship partial loads. The effect is 
a reduction in total miles, fewer trips, and fuller trailers 
across the network. Most TMS solutions avoid this 
complexity, but the ability to do it unlocks substantial 
efficiency gains without disrupting store operations. 
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Business Outcomes in 
Unified Deployments
Organizations that adopt a unified, cloud-native platform for WMS, TMS, and YMS report tangible improvements 
across three dimensions: operational performance, financial results, and strategic capability.

A representative before/after pattern might look like:

Metric Before (Integrated) After (Unified) Impact

Trailer utilization 82%–85% 90%–95% +5–10 points

Average detention events/week High and variable Lower, stable Reduced penalties

Average dock-to-stock time X hours X–Y hours Faster throughput

Orders requiring manual exception Many touchpoints Fewer touchpoints Fewer disruptions

Figures are illustrative, derived from aggregated industry benchmark ranges and not from a single, specific deployment or audited data set.

Operational Outcomes
Common operational impacts include:

•	Higher trailer and container utilization
•	Reduced gate-to-gate and dock-to-stock cycle times
•	Fewer manual touches per order and per load
•	Lower exception volume requiring human intervention
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Financial  
Outcomes
Operational improvements translate directly into 
financial benefits:

•	Fewer partially filled trailers reduce transportation 
spend per unit shipped.

•	Lower detention and demurrage fees reduce 
unpredictable, non-productive cost.

•	Better labor productivity reduces overtime and 
rework.

•	Simplified integration landscapes reduce IT spend on 
maintaining brittle interfaces.

Organizations also report more predictable cost 
structures. When plans are more grounded in reality 
and continuously updated, there are fewer “surprise” 
charges or last-minute premium freight decisions.

What is the return on  
WMS investment?
•	Industry analysis shows modern WMS projects often 

reach payback in 12–24 months, with some case 
studies reporting six-month payback and 200%+ 
returns on investment where labor and accuracy 
gains are significant. 

•	Validated benefits include ~20% operating cost 
reductions, 30% gains in order accuracy, 10%–20% 
lower carrying costs, and 15%–30% reductions in 
labor cost per order.

Strategic  
Outcomes
Perhaps the most important outcomes are strategic:

•	A standardized global approach to planning and 
execution across facilities and regions

•	Stronger alignment between transportation, 
warehousing, and yard teams

•	A ready foundation for automation: AMRs, AS/RS, 
automated check-in/out, and AI-based forecasting

•	Greater resilience during labor shortages, peak 
seasons, and disruptions

One global enterprise deployment, spanning dozens 
of sites, used a unified platform to roll out consistent 
processes while still respecting local constraints. Over 
time, this provided a common language for performance 
improvement and made it far easier to introduce new 
technologies without re-platforming each site.
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Cloud-Native Architecture 
Is the Critical Enabler
“Cloud-based” and “cloud-native” are not the same 
thing. This is a crucial distinction:

A cloud-based system may simply be a traditional 
monolithic application hosted in a cloud data center.

A cloud-native platform is built from the ground up 
as a set of microservices that communicate via APIs 
and events, scale independently, and can be updated 
without downtime.

For unified WMS, TMS, and YMS operations, this 
distinction matters because:

Real-time decisioning requires event-driven messaging, 
not just batch integrations.

Different services (e.g., load optimization, yard 
orchestration, task management) must scale 
independently at peak times.

Continuous improvement depends on frequent, non-disruptive updates.

Category Hosted Monolith Microservices-Native Platform
Core Single, monolithic application (e.g., legacy WMS/

TMS/YMS) hosted in a data center or cloud.
Set of small, loosely coupled microservices 
deployed in the cloud.

Execution 
Model

Tightly bound logic; all major functions live inside 
one code base and runtime.

Separate services for functions such as 
task management, load optimization, yard 
orchestration, and event handling.

Integrations 
& Updates

Heavy reliance on batch jobs and point-to-point 
integrations; updates often scheduled in large, 
infrequent releases.

API-first and event-driven; smaller, more 
frequent deployments with minimal 
downtime.

Scalability Limited ability to scale parts of the system 
independently; scaling usually means scaling the 
whole application.

Independent scaling of individual services 
based on load and business priority.

Operational 
Impact

Slower response to real-time events; harder to 
adapt to new automation or process changes.

Better fit for real-time decisioning, robotics 
integration, and continuous improvement 
across WMS, TMS, and YMS.
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Why Companies Choose Cloud-Native Platforms
Organizations adopting microservices-based platforms are reaping rewards:

•	Faster delivery of new features across all execution domains
•	A single operational truth across WMS, TMS, and YMS
•	Lower IT complexity compared with a patchwork of point solutions and 

integrations
•	A platform ready to support robotics, automation, and AI-driven decisioning
•	Shared configuration and event processing, which dramatically reduces drift  

between systems

These advantages explain why companies pursuing unified execution increasingly 
select technology built natively around microservices and real-time event processing 
instead of retrofitting older architectures.

Unification Is Essential for Modern Supply Chains: 
Moving from siloed systems to a unified platform 
helps companies improve efficiency, eliminate 
duplication, and respond in real-time to market 
changes. It creates true collaboration and  
optimization across all supply chain functions.

Hosted Monolith

• Batch jobs & integrations 
• Nightly updates 
• Limited scalability

• Independent scaling 
• Frequent deployment 
• Real-time events

Legacy  
WMS/TMS/YMS

Task 
Management

Load 
Optimization

Yard 
Orchestration

Microservices Native Platform

Event Bus

Questions to Ask Vendors About Their 
Architecture
To distinguish true, cloud-native, unified platforms from rebranded legacy 
systems, decision-makers should ask:

•	How frequently do your systems update decisions based on new events?
•	Are WMS, TMS, and YMS built on a shared data model and event bus, or are 

they separate products with interfaces?
•	Can individual decision services (e.g., load building, task assignment) be 

scaled independently under peak load?
•	How are human interventions and exceptions modeled and propagated to 

other parts of the platform?
•	How do you support adding new automation (e.g., AMRs, AS/RS, automated 

gates) without heavy custom integration each time?

The answers will reveal whether a vendor can genuinely support unified, real-time 
decisioning, or simply offer another layer of integration.
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Practical Checklist for 
Evaluating Unified Platforms
When evaluating unified supply chain execution platforms, supply chain and IT leaders should look for evidence in four areas:

Proven, Multi-Site Deployments
•	References or case studies from global 

manufacturers, retailers, or distributors
•	Demonstrated ability to standardize processes 

across sites while accommodating local needs
•	Evidence of measurable improvements in 

utilization, dwell, and labor productivity

Future-Readiness
•	Support for automation, robotics, and AI-based 

forecasting within the same platform
•	Clear roadmap for incorporating carbon-aware 

decisioning and sustainability metrics
•	Commitment to open APIs and ecosystem 

partnerships rather than closed, monolithic stacks

Architecture and Latency
•	Event-driven communication between 

services
•	Demonstrated low-latency propagation of 

changes across WMS, TMS, and YMS
•	Cloud-native deployment with 

independent scaling of critical services

Unified Data and Decisioning
•	Single, consistent operational data model 

across all execution domains
•	Shared decision services that can 

consume inputs from multiple systems
•	Ability to treat human decisions as first-

class events that inform replanning
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New Realities Require  
a New Approach
The old model—discrete systems connected by integrations—has reached its limits in a world defined by 
volatility, labor constraints, and rising customer expectations. While each system may perform well within 
its silo, the gaps between them are where cost, delay, and risk accumulate.

A unified, cloud-native, execution platform for WMS, TMS, and YMS operations fills those gaps with a 
shared, real-time operational context. Plans are based on executed reality, not static assumptions. Human 
judgment is absorbed and propagated, not treated as an off-book workaround. Orchestration shifts from 
spreadsheets and phone calls to a single decisioning environment.

Today, the benefits are concrete: higher utilization, lower detention and dwell, fewer manual exceptions, 
and a more predictable cost base. Tomorrow, the same architecture becomes the foundation for AI-driven 
orchestration, robotics, and carbon-aware routing. Companies that embrace this model early will gain a 
durable advantage. Those who continue to invest only in more integrations and point solutions will find 
themselves managing increasing complexity, while failing to exploit opportunity.

Standalone 
Systems

Independent WMS, TMS, 
Yard; local optimization, 
limited visiblity.

Integrated 
Systems

Integrated but siloed; 
better data, fragmented 
decisions.

Unified, Cloud-
Native Platform

Unified execution platform; 
shared context and real-
time orchestratin across 
WMS, TMS, and Yard.
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