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Introduction

Warehouse automation isn’t a single technology—it’s a stack of tightly-coupled
processes, software, and machines that only performs at scale when your WMS
is the system of record and the integration is designed for real-time, bi-directional
events.

This eBook gives warehouse leaders a practical blueprint to get automation right
the first time: a primer on what automation really means in DC operations, how to
choose the right tech for your profiles, the pre-flight checks that prevent costly
surprises, and the WMS-first integration patterns that keep inventory, orders,

and exceptions in sync end-to-end.

Before we dive into the traps, here’s the big idea that anchors everything that
follows: automation only pays off when your WMS is the brains behind the bots.

The hardware moves cartons, totes, pallets, or garments—but the WMS decides
what should move, when, to where, and how to recover when reality bites.

If you start WMS-first, the rest of the work lines up.

Let’s dive in.
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Pitfall #1

Skipping facility
readiness checks

Power, network, floor space, fire
code, rack configuration, and RF
coverage aren’t “IT nice-to-haves,
they’re go/no-go gates. We have
seen programs get deep into
vendor selection only to discover
the building couldn’t supply the
electrical load the system required,
and the project was scrapped. Add
a simple power and infrastructure
assessment to Day 0 to avoid
expensive u-turns.

How to avoid this pitfall

« Electrical capacity (service size,
distribution, redundancy) verified

against vendor specs and peak load.

- Network topology mapped with
dedicated VLANs/QoS for MHE
controllers and scanners.

« RF survey and placement plan for
all pick, pack, and exception triage
zones.

« E-stops, fire egress, and code
impacts documented with facilities.

« Staging space for commissioning
and recirculation planned.
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Upstream Watch-outs

One program made it to vendor
selection before discovering the
building couldn’t supply the required
electrical load—and the whole
project was shelved. Do these Day-
0 checks: power capacity, network
segmentation/QoS, floor space &
egress/fire code, RF coverage,
and staging/recirc space. If any
fail, stop and remediate before you
evaluate hardwatre.
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Pitfall #2

Choosing tech before
defining the process

Shuttles vs. AMRs vs. conveyors
isn’t a beauty contest. Start with
order profiles, cube and velocity,
slotting strategy, and staffing model
— then choose the automation that
supports your process. Brandon’s
team routinely cuts waste by taking
a messy SOP and designing the
“best-practice” path in the WMS,
then mapping automation to it. In
one case, we reduced an allocation
flow from 42+ steps to 12 by
removing redundant checks and
pushing the right confirmations into
the WMS. That kind of rigor is what
makes integrations reliable.

How to avoid this pitfall
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- Document the “happy path” and every exception path in the WMS first.
« Lock target KPlIs (lines/hr, touches/line, pick density) that the automation

must enable.

« Validate inventory eligibility and allocation rules early

(lot/FEFO/temperature/GOH).

- Build a simulation day-in-the-life using real orders before shortlisting vendors.

Five Automation Pitfalls to Avoid
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Pitfall #3

Ignoring exception
handling

If you only design the happy path, your
people will invent side processes and
productivity will crater. Real operations
have jams, shorts, no-reads, cancels,
and labor gaps. We've “rescued” sites
where operators had to cancel in two
systems because bi-directional
exception events weren’t built; minutes
per incident became hours per shift.
Build Zone-enabled explicit flows for
cancels, no-reads, and exception
handling. Zones allow operations to
continue work-as-usual by quickly
locking out an affected zone and
recovering from localized issues such
as a machine down, while minimizing
disruption to the rest of the facility.

How to avoid this pitfall
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« Bi-directional cancel/hold/release with shared correlation IDs.
« Reason codes (JAM, NO_READ, SHORT, MISSING_LPN) visible in the WMS.
« Single-click recovery from a WMS operator screen — no swivel-chair to the

MHE UlI.

« Include cycle-count and inventory-lock signals so automation re-requests

don’t loop.
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Pitfall #4

Underestimating

integration complexity

Conveyors move in seconds. If
your interface batches every few
minutes, you’re out of sync by
definition. We’ve seen cartons
reach a divert before the WMS
even knew the pick happened —
misroutes and recirculation
exploded until the site moved to
event-driven messaging. Design
for near-instant pick assignments,
confirmations, status changes,
and inventory updates — both
ways. Instrument latency SLOs
(<1s for confirmations/diverts)
and alert when breached.

How to avoid this pitfall

@ Longbow

advantage

« Event-driven APIls/queues for allocate/start/confirm/cancel/divert/hold.
- ldempotent messages and strict sequencing to prevent double posts and

lost confirms.

« End-to-end tracing with unique references from wave to ship.

« Add dedicated Download Runners, EO Processing, and IFD Sender
processing tasks to isolate message traffic and prevent bottlenecks. This
ensures that high-volume or serialized events (like ASN-level SHIP_LOAD
messages) don't delay critical real-time automation transactions.
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Pitfall #5

Automating a bad process
instead of fixing it first

Automation scales whatever
you give it. If your putaway
logic, wave strategy, or
replenishment rules are noisy,
the MHE will amplify the noise.
Our Study Halls exist to strip
waste and align process with
system behavior before steel is
bolted down. Fix the process in
WMS; then let machines
execute it faster.

How to avoid this pitfall

« Run a focused WMS best-practice audit on
1-2 workflows (e.g., allocation, picking).
- Remove duplicate checks and split-brain

data entry before you add robots.

- Prove improvements with pilot KPls, then

freeze the standard work into SOPs.
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Now that we’ve cleared the landmines—readiness, process definition, exceptions,
integration, and fixing the workflow before you scale it—it’s time to talk about which
automation fits. The right choice isn’t “what’s hot,” it's what your WMS-driven
process, order profiles, and latency requirements demand. In other words: let the
WMS set the rules of the game (tasks, confirmations, recovery), then pick the
hardware that plays by those rules. With that frame, here’s how AS/RS, conveyors,
and robotics stack up—and where each shines or struggles in real operations.

Five Automation Pitfalls to Avoid
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Choosing the Right
Automation for Your Operation

1. AS/RS (Automated Storage & Retrieval Systems)

- Best for: High density storage, cold chain, pallet or case/each retrieval.
« Pros: Space and energy efficiency; predictable retrieval; fewer touches.
Cons: High capex; layout rigidity; complex maintenance.
Notes/Examples: Pallet-level AS/RS in cold storage (butter pallets) and
case/each systems in retail.

2. Conveyors & Sortation (with tunnel/bridge scanners)

- Best for: High-volume carton/tote movement and routing.

« Pros: Mature tech; great at steady-state throughput.

« Cons: Can outrun slow integrations; rework spikes if mis-synced; barcode
readability issues can trigger unnecessary manual handling.

- Integration watch-out: Design for sub-second confirm-to-divert timing.

3. AMRs / Collaborative Robotics (e.g., Locus)

- Best for: Each-picking in dynamic profiles, seasonal labor variability.

- Pros: Flexible, scalable fleet; reduces walk time; quick to deploy.

« Cons: Requires tight WMS tasking logic and exception visibility to avoid idle bots.

- Example: Liberty Hardware deployed autonomous picking vehicles that park at
the pick face, accept confirmations, and move to the next task.

4. GOH (Garment on Hanger)

- Best for: Apparel DCs with high SKU counts and fast turns.
- Pros: Minimal folding/packing touches; direct-to-sort.
« Cons: Specialized racking; integration complexity for style/color/size variants.

Five Automation Pitfalls to Avoid longbowadvantage.com | 9



@ Longbow

advantage

Tooling options change, but your system of record doesn’t—so let’'s zoom
back out to the WMS behaviors that make any hardware choice work at scale.

How Longbow guides the match

We start with your WMS rules and order physics,
then score candidate automation against process
and integration demands—Iatency, exception
catalog, and transaction fidelity—so the choice fits
your operation and your system.

Why Your WMS is the Real
Engine of Automation

Robots, shuttles, AMRs, conveyors, and AS/RS move product. Your WMS
orchestrates everything around those moves—from allocation, eligibility checks,
and confirmations to inventory adjustments, audits, and performance reporting.

Without the WMS acting as the system of record and conductor: a tote can hit a
divert before the WMS records the pick; a jam or short leaves the order “in flight”
because the automation system didn't send an exception event message or zone-
based recovery update to the WMS; and operators end up working in two systems
to cancel or correct, doubling clicks and cycle time. That’s when the “automation”
becomes the bottleneck.
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The Four Non-negotiables for
Automation that Actually Scales

1. Real-time, event-driven communication

Conveyors can move cartons in seconds; if your interface batches every few minutes,
you're instantly out of sync. Design for near-instant pick assignments, confirmations, status
changes, and inventory updates—both ways. Anything less creates misroutes and rework.

2. Exception handling that mirrors the real world

What happens when the box falls, the scanner no-reads, the tote is empty, the aisle is
blocked, or the picker calls in sick? If your only designed path is the happy path, people
will invent side processes—and productivity will nosedive. Incorporate zone-level logic
into exception handling so that local issues can be isolated and resolved without halting
upstream or downstream processes. Quick zone lockouts and recoveries help maintain
throughput even when a portion of automation is temporarily offline.

3. Accurate, end-to-end transaction flows

Every movement must reconcile to a single source of truth in the WMS. That means
idempotent messages, unique references, and clear sequencing so "double posts" and
"lost confirms" can't happen. Your bots aren't done until the WMS says they're done.

4. Sequencing and fulfillment logic alignment

Automation systems typically operate as input — optimize — execute —> output engines
—efficient, but not intelligent about fulfillment sequencing. When downstream processes
require specific pick or delivery sequences, that logic must come from the WMS. AS/RS
and other automation often prioritize local efficiency over end-to-end flow, causing
downstream congestion or partial orders. A sequencing layer within the WMS ensures
that automation executes in the correct order to support complete pack-outs, optimized
cartonization, and smoother shipping.
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What Goes Wrong When
Exceptions are an Afterthought

These examples are pulled from active warehouses we've implemented or rescued. We've
anonymized the data, but it’s real. When teams bolt on exception paths late (or forget them
entirely), the result is predictable: duplicate cancels, conveyors outrunning the system, and

inventory locks that grind flow to a halt. Below are three patterns we see repeatedly (and
exactly how they were fixed).

Example 1: Dual cancellations = double work

At one site, the team could cancel a pick in the WMS or on the automation controller, but
not both with one action. When a line was pulled or a tote errored out, operators had to

cancel in two systems to keep them in sync. Lost minutes per event multiplied into lost
hours per shift.

The fix: A bi-directional "cancel" event with a shared reference that updates both sides
atomically.

Example 2: Conveyors outrunning the system

A carton would depart, cruise the tunnel scanner, and reach the divert before the WMS
had recorded the pick. The result: misroutes, manual recirculation, delayed downstream

processes, and frustrated associates. The cause wasn't the conveyor, the cause was a
non-real-time interface.

The fix: Switching to event-driven messaging removed the backlog overnight.

Example 3: Inventory counts that stall the line

Cycle counts and inventory locks weren't integrated into the automation exception logic.

When inventory was frozen for a count, automation kept requesting it, creating loops
and dead time.

The fix: Tune & confirm system performance to ensure sub-second acknowledgement,

introduce keep-alive transaction to ensure integrations are ‘open’ and ‘listening,
dedicated integrator tasks.
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A practical integration checklist

Use this as your build/go-live scorecard

Q OO0 A O O

Map the happy path first, then list every plausible exception (cancellations, jams,
shorts, no-reads, machine down, labor unavailable, inventory locked). For each,
define a single click recovery in the WMS.

Implement real-time or near-real-time APIs for allocation, start, confirm, cancel,
divert, and hold/release, with dedicated integrator tasks managing these
transactions (synchronous where needed, asynchronous where scalable).

Ensure idempotency (re-playable messages) and correlation IDs so you can trace
any tote/pallet from wave to ship.

Build status reason codes (e.g., JAM, NO_READ, SHORT, MISSING_LPN) and
make them visible in the WMS.

Treat the WMS as the system of record for inventory and order status. Automation
may cache; it should never be the truth.

Instrument latency SLOs (<1s for confirmations/diverts) and alert when breached,;
include checks to confirm and handle potential network jittering issues that may
disrupt message timing.

Create operator screens for exception triage inside the WMS. Don't force a swivel-
chair into the MHE UI.

Run day-in-the-life tests that simulate jams, cancels, and inventory locks—not just
the happy path.

Add LMS hooks to measure machine vs. human work so you can staff to the real
takt time. Many teams skip this; don't. Consider incorporating deeper visibility into
human versus automation productivity within a labor management (LM) job code-
especially in incentive-based operations where automation exceptions may impact
performance metrics.

Document recovery "playbooks" and train to them before go-live.
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How to Know You Got it
Right (KPIs to Track)

. Confirm latency: pick-to-confirm and confirm-to-divert times

- Exception recovery time: mean time to clear JAM/NO_READ/SHORT
- Rework rate: recirculations, manual touches per order line

- Sync errors: mismatched order/inventory states between systems

- Uptime + throughput: by machine cell and at the WMS order level

- Labor balance: human touches per machine move (LMS integration)

Ready for automation?
Start with your WMS.

Longbow Advantage has more than 20 years of hands-on operational
and WMS experience across hundreds of facilities. If you're planning an
automation project (or want a second set of eyes before you commit)
connect with our team.

Visit longbowadvantage.com/contact-us to start the conversation.
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