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Failures That Compound

A missed sort window does not cost one shipment. It cascades through a network for days,
and the recovery costs more than the original failure — which is @hy an hour of diagnosis
here is not worth an hour.

THALAMUS ADVISORY ENTERPRISE RESILIENCE PRACTICE

Everything runs to a clock

sortation hub has no slack. Packages arrive, are sorted, and leave on an aircraft that
departs whether or not the sort finished. There is no catching up, no queue to absorb the
overflow, and no version of the story where the delay stays inside the building.

US transportation and logistics spending runs to roughly $1.9 trillion, about 8% of GDP. What
distinguishes it from every other sector in this series is compounding: a failure does not have a
cost, it has a trajectory.

The cascade

A software fault delays a sort by forty minutes. Outbound aircraft depart partially loaded. The
remaining volume rolls to the next cycle, which is already at capacity, so it displaces volume that
was scheduled for it. Downstream hubs receive late and imbalanced. Crew and equipment are how
positioned wrong for tomorrow.

The original forty minutes is unrecoverable, but it is also the smallest part of the cost. The recovery

— expedited freight, repositioning, overtime, service credits — runs for days.

In a scheduled network, halving the diagnosis time does not halve the cost. It
removes an entire branch of the cascade.



Airlines have the sharpest version of this. When a schedule breaks, crew scheduling recovery
becomes the single system on which the whole airline depends — and it is under maximum load at
exactly that moment. Recent industry experience has shown how completely an airline stops when
that one system cannot keep up.

There is a timing pathology too. Incidents cluster at operationally significant hours — before a sort
cutoff, during a departure bank — and investigation frequently happens the next morning. A
diagnostic window anchored to “the last hour” at 09:00 examines a period with no relationship to
the 03:00 failure.

Where it actually lands

SURFACE HOW IT PRESENTS

Missed cutoffs Physical and unrecoverable. The aircraft or trailer departs
regardless of whether the software recovered.

Cascade recovery Expedited freight, repositioning, overtime and credits running
for days after the originating fault.

Irregular operations Weather-driven load hits every system simultaneously,
producing an alert storm in which the actual fault is buried.

Crew compliance Hours-of-service limits are legal. A scheduling fault becomes a
regulatory violation, not just a delay.

Partner boundaries Intermodal handoffs cross company lines, where visibility ends
and attribution begins.

Optimisation removes the buffer

The sector is deploying Al into route optimisation, network planning, demand forecasting and
autonomous operations. These systems work by removing slack — that is the value proposition.
Precision scheduled railroading is the same idea expressed operationally.

The consequence is that the network becomes less able to absorb a fault at exactly the time it
becomes more dependent on software being right. Efficiency and fragility are purchased together,
and most organisations account for only the first.



There is also a straightforward security dimension: logistics is a high-value ransomware target
precisely because the tolerance for interruption is so low, and the sector's operational technology
estate is large, distributed and frequently reachable.

Anchor, correlate, and respect the clock

Anchor investigation to onset. A cutoff missed at 03:00 must be diagnosed against 03:00, not
against whenever the investigation opened.

Correlate irregular operations into one problem. When everything degrades at once, a named
root-cause entity is the difference between a response and an alert storm.

Give critical-path systems their own objectives. Crew scheduling and sortation deserve
independent SLOs and error budgets, not a share of a platform average.

Distinguish internal fault from partner degradation using observed topology rather than a
service catalogue, because that question consumes the first hour of most intermodal incidents.

Weight error budgets by operational time. A minute before a cutoff is not a minute at 14:00, and
the budget should say so.

Hosted, or customized for your estate

Hosted on Thalamus Al Cloud

Appropriate for customer-facing tracking, brokerage platforms, commercial portals and planning
analytics. These are the systems where time-to-value matters most and where there is usually no
regulatory reason to keep telemetry in-house. Managed instances provision per region with
dedicated tenancy available.

Customized for your enterprise

Hub, yard, terminal and crew systems are typically self-hosted, often with collectors at each facility.
Customization for logistics operators generally means: collectors deployed per hub with local
buffering so a facility keeps producing telemetry through a WAN interruption; SLO templates
expressed in operational terms — sort completion rate, dispatch latency, crew assignment
throughput — rather than infrastructure ones; error budgets weighted to operational windows so
the cutoff hour carries more weight than the quiet one; and webhook delivery into your existing
operations control centre tooling rather than a separate console nobody watches during irregular
operations.
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IMPACT

Onset and duration, retained. Every correlated problem carries Started and Duration beside its root-cause entity — so a
sort-window failure investigated the following morning is still diagnosed against the window that was actually missed.

During irregular operations, the correlation is what prevents nine simultaneous breaches becoming nine separate

investigations.

© %5 atlantis.trace-staging.thalamusaicloud.com

ThalamusTrace
observability & AlOps

o AlOps
oblems

ontol

Entity

Home

Onboard Service

SmartMap

Kubernetes

Agents

Hosts & infrastructure
Sel
col

Requests

Distributed tracin
Traces
Raquest w

Loas
f# Configuration
Providats & govern:

W) Helo@madiso...

Admin

# Critical path — services determining the 76.0ms end-to-end late

checkout

arallel work off the path is excluded)

*

W auto-refresh

& Dark

frontend

shipping

load-generator

product-catalog
frontend-proxy

# load-generator user
# load-generator user_add
# load-generator GET
# frontend-proxy GET
4 frontend-proxy r
# frontend
# frontend GET
# frontend GET
4 frontend ex

# product-catalog

4 product-catalog..

# load-generator POST
# frontend-proxy POST
4 frontend-proxy router fronten
4 frontend ex
# frontend
# frontend POST /ap
# frontend POST /apilcart
# cart POS
# frontend
# cart POST |
# frontend GET
# load-generator user_ad
# load-generator GET
# frontend-proxy GET

# frontend-proxy router fron

T Verify it's you

tenant:

atlantis

33.82ms -
21.46ms -
18.25ms +
7.85ms -
6.38ms -
5.21ms -

Which hop actually held the time. Critical-path aggregation attributes end-to-end latency across the services that
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How Thalamus Advisory helps

ENGAGEMENT

WHAT IT PRODUCES

Cascade Cost Modelling
3-4 weeks

Critical-Path System
Review
4 weeks

Operational-Window SLOs
4 weeks

Irregular Operations
Readiness
6 weeks

What a missed window actually costs once downstream
recovery is included. Almost always several multiples of the
figure currently used, which changes what reliability
investment is justified.

Which systems the network cannot operate without, what their
real dependency graph is, and where they have no
independent objective today.

Objectives and error budgets weighted by operational
significance, so the measurement reflects the business rather
than the clock.

Correlation configured and rehearsed against a simulated
weather event, so the first real one does not produce an alert
storm nobody can read.

Logistics operators already run sophisticated network planning and have decades of

operational discipline. Faster software diagnosis does not fix a network that is structurally

under-resourced for its demand, and it will not recover a cutoff that was going to be missed

for physical reasons.

The claim worth defending is narrower: where the cause is software and the cascade was

avoidable, compressing diagnosis removes a branch of it. Where the cause is weather,

capacity or a mechanical failure, this changes nothing and should not be sold as though it

does.



ONE NUMBER

Days. The duration over which the recovery cost of a missed sort window accrues —
against forty minutes of originating fault.

That ratio is why diagnosis time in a scheduled network is worth a multiple of what it is
worth anywhere else in this series.

Where to start on Monday

Take your last missed cutoff. Add up everything that followed it — expedite, reposition,
overtime, credits — and compare that to the duration of the originating fault.

That multiple is the real return on diagnosis speed in your network, and it is almost
certainly not the number in your current business case.

Thalamus Advisory

Enterprise resilience for the age of autonomous systems. We help organisations build operational
practice that stays trustworthy when the systems making decisions are no longer entirely human.
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Every figure we print carries its assumptions. Where we model, we say so.

Written for engineering leaders. Forward it to one.



