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I

PREFACE

It didn’t begin with a vision. It began with a question.

didn’t set out to build the best logistics platform in

healthcare. I started with a much simpler question:

Why does so much hospital work still feel this

chaotic?

Every day, I watched porters crisscross hallways unsure of

what comes next. Nurses waited for transport, not

knowing when help would arrive. Supervisors shuffled

paper, radios, or outdated spreadsheets trying to make

sense of who was where, doing what. And through all of

this — patients, the ones at the very center — waited.

I believed this could be better. That it should be better. So I

began building.

We called it Dispatcher. But it was never just about

dispatching jobs. For me, it was about flow. About giving

hospitals a calmer, more intelligent, more respectful

rhythm of work. A platform that didn’t just move jobs

around — but helped people move better.

At first, I thought the challenge was mostly technical: real-

time data, job allocation logic, location tracking, UI

responsiveness. And yes — I’ve had to solve all of that with
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precision and care. But what I’ve come to realize is this:

building real hospital logistics is not just an engineering

problem. It’s a deeply human one.

Inside every hospital, there’s a vast, invisible choreography

unfolding second by second. People coordinate not just

through systems, but through gestures, emotions, habits,

and shared intuition. If I was going to build a logistics

platform that truly fits into that reality, I couldn’t just

optimize workflows. I had to understand people — how

they think, how they move, how they make decisions

under pressure.

I had to learn that real-time isn’t always real-useful.

That not every job is equal.

That data, without decision-making, is just noise.

That pressure is constant — and systems must never freeze.

That rosters are more than just shifts — they are memories.

That social design isn’t decoration — it’s logistics.

And most of all, I had to learn that every button, every

alert, every automation I design — they all have an impact

on real people. People who are tired. People who are trying.

People who care.

This ebook is a reflection of that journey.

It’s not a technical manual. It’s not a sales pitch. It’s a

collection of hard truths, surprising insights, and design
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principles I’ve discovered through years of building

Dispatcher — and building trust with the people who use it.

From the outside, logistics might look like a simple idea:

move jobs from A to B. But once you go deeper, you realize

it touches everything — structure, speed, fairness, clarity,

emotion, trust.

If you’re a hospital leader or operator trying to bring true

logistics intelligence into your institution — I hope this

helps you see what you’re really working with.

If you’re a fellow builder, designer, or technologist — I

hope this affirms your instincts and pushes your thinking

further.

And if you’re one of the everyday heroes using Dispatcher

to make hospitals run — this book is truly for you.

Because what I’m building is not just software.

It’s a system of care — behind the care.

And it’s only as good as the people it serves.
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W

INTRODUCTION

Because only creators will move this world forward.

e didn’t set out to build just another hospital

software. We set out to build something proper —

something that truly reflects how hospitals move. Not just

how jobs are assigned, but how people coordinate, wait,

rush, adjust, and care.

We didn’t start from grand theory or buzzwords like “smart

hospitals” or “digital transformation.” We started from the

floor — from watching how real work happens when

patients need to be moved, when jobs stack up, when

people disappear from the screen and no one knows why.

And along the way, we found out: it’s hard.

Not hard in the sense of writing code or integrating APIs —

though there’s plenty of that. But hard in the sense that

logistics in hospitals is alive. It pulses. It stumbles. It feels

things. And if a platform wants to help, it can’t just be fast

— it has to be thoughtful. It has to understand.

This ebook is a collection of what we’ve learned while

building Dispatcher, our real-time hospital logistics

platform. It’s about the hard things — the hidden

complexities, the decisions you don’t see, the tradeoffs we

wrestle with every day. You’ll read about why “real-time”
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doesn’t always mean real help, why every job is different

(and should be treated that way), why data is meaningless

without context, and why pressure — not speed — is the

real enemy.

But this isn’t just about technology. It’s about design. About

people. About care. Every decision we’ve made — from how

we structure databases to how we show an emoji — reflects

a deeper belief: logistics is not just infrastructure. It’s

interaction.

If you’re curious why hospital logistics still feels behind, or

if you’ve tried and failed to digitize it yourself, or if you’re

building tools that aim to support people under pressure —

we wrote this for you.

Because building something proper — something that

works — is hard.

But it’s also how we move things forward.



9

W

REAL-TIME IS NOT THE SAME AS

REAL USEFUL

Real-time is easy. Real understanding is hard.

hen hospitals say they want “real-time” logistics,

what they usually mean is not waiting. Not

waiting to assign a job. Not waiting for someone to

respond. Not waiting to know what’s going on.

But real-time data alone doesn’t solve the waiting problem.

In fact, it can make it worse.

Let’s take a typical example: location tracking. A hospital

installs GPS or RTLS to track porters, wheelchairs, or

stretchers. Now they can “see” everything — every dot,

every tag, every movement. But can they do anything with

it?

Often, the answer is no.

Many systems rely on BLE beacons, BSSID fingerprints, or

GPS tags to provide constant updates. These technologies

can pinpoint a location on a map — but without context,

that information is shallow. A tag moving from Pharmacy

to Ward 6 could mean a job is in progress, delayed, or even

abandoned. A porter’s dot in a hallway might represent

idleness, task completion, or waiting for access. Worse,

these updates may flood the system with noise: multiple
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entries, redundant signals, or minor shifts that trigger false

movement.

These tracking systems are technically “real-time,” but they

often miss the real story. They don’t know when a job is

accepted, started, paused, or completed. They don’t

distinguish between meaningful transitions and ambient

motion. The result? Hospitals see more — but understand

less.

The problem isn’t the lack of data — it’s the lack of

structure.

The system floods users with positions and timestamps but

doesn’t interpret them. A porter standing in a hallway

might appear “available” when in fact they’re finishing a

job or just taking a moment to rest. A tagged stretcher

moving across zones might trigger dozens of meaningless

updates. “Live” doesn’t mean “actionable.”

Now shift that to job dispatching. If a patient transport job

appears in the system and is broadcast to every available

agent instantly, that’s technically “real-time.” But if three

agents rush to accept it — and the job disappears from two

of them, mid-tap — what have you really achieved? Speed,

sure. But also confusion. Conflict. A cascade of follow-up

problems.

Real-time becomes helpful only when it’s paired with

context, filtering, and prioritization. That means knowing

who’s actually free, who’s closest and most suitable, and
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how urgent this job is compared to others. It means making

sure a job alert isn’t just fast — it’s right.

This is why Dispatcher never pushes out a job to everyone.

It calculates. It considers. It chooses.

When the platform identifies the best-fit agent based on

skill, location, workload, and fatigue — and it gives that

agent the space to accept or reject within a policy — the

result isn’t just fast. It’s fair, calm, and efficient. And the

flow continues.

There’s a deeper truth here: hospitals don’t need more

blinking lights. They need better judgment — at speed.

“Real-time” isn’t about flooding screens with activity. It’s

about reducing decision time without increasing stress. It’s

about making the system feel quiet, even as it moves faster

than ever.

Because in the end, being “live” isn’t enough. Being useful

in the moment — that’s what real-time should mean.

What makes real-time truly useful is not just the data — it’s

the engine that interprets it. Dispatcher does more than

move jobs fast. It absorbs hundreds of signals per minute,

translates them into structured states, filters out the noise,

and matches each job to the right agent in milliseconds —

all while protecting the calmness of the system. Under the

hood, this requires a real-time state machine, a fast multi-

variable optimizer, and logic to guard against race

conditions and signal ambiguity. What looks like a simple

“assign job” button is actually the surface of a deep, living

https://mutrack.co/dispatcher/
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system — one designed not just to move faster, but to move

smarter.
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T

EVERY JOB IS NOT JUST A JOB

Behind every task is a system of moving parts.

o outsiders, hospital logistics might seem like a

sequence of predictable, repetitive tasks: move a

patient, deliver a file, bring a wheelchair. But the deeper

you go, the clearer it becomes — every job is its own story.

And that story is made of dynamic rules, shifting

constraints, and human complexity.

Some jobs are urgent. Some are scheduled. Others are

routine but must follow a strict protocol. And many are ad

hoc, created on the fly, often with incomplete information.

One transport may require a male porter, another a two-

person team, another a clean wheelchair that just returned

from sanitization. One job might start at a specific time,

while another must happen after something else —

discharge confirmation, elevator availability, or room

disinfection.

This isn’t just operational chaos. It’s dynamic workflow

logic that adapts based on time, context, and task type.

Different job types demand different steps, approvals,

assignments, and follow-ups. Each may have its own

Service-Level Agreement (SLA) — 5 minutes for

emergencies, 20 minutes for routine transport, 2 hours for

specimen pickup rounds. These SLAs aren’t global —
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they’re contextual and vary across departments, time slots,

and use cases.

So when we say “every job is not just a job,” we mean the

platform must not just store jobs. It must understand them,

structure them, and respond in real time.

That demands extreme configurability. You can’t hard-code

job types, sequences, and policies. You must allow hospitals

to define and evolve them — to design job flows that reflect

how their real operations work. And that configurability

must extend across every layer: roles, skills, time windows,

dependencies, equipment, reassignments, auto-

cancellations, reroutes, notifications.

Technically, this leads to a complex architectural question:

how do you structure this kind of data?

Some parts fit into clean relational schemas: job IDs,

timestamps, agent IDs. Others — like multi-step

workflows, conditional logic, patient-specific tags, or

routing policies — are better stored in document-based

formats (e.g., JSON) that support flexibility and

versioning. The system must support both simultaneously

and coherently — one for precision, one for agility.

Ultimately, this is the design and development of a massive

real-time event-driven system. It listens to what’s

happening — a job created, an agent accepting, a stretcher

tagged, a delay detected — and reacts with smart triggers. It

reassigns jobs. It pauses flows. It escalates exceptions. It

notifies the right roles. And it learns.

https://mutrack.co/essays/customization-is-a-trap/
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Because this isn’t a job board. It’s a living, breathing

logistics brain that keeps the hospital moving, one

intelligent job at a time.
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M

DATA WITHOUT DECISION-

MAKING IS NOISE

Intelligence isn’t in the data — it’s in the decision.

odern hospitals are data-rich — but without

structure, intelligence, and guidance, data turns

into a distraction. A stream of timestamps, coordinates, job

requests, and personnel availability might sound

impressive, but unless it leads to actual decisions, it’s just

that: noise.

From a technical standpoint, the challenge lies in

reconciling multiple streams of information in real time —

sensor inputs, job statuses, staff locations, device

movements, workforce availability, fatigue levels, break

schedules. They all update constantly. But updating isn’t

deciding. Without a decision engine to filter, prioritize, and

act, even the most real-time data gets wasted.

Take the common case of a hospital that installs RTLS to

track porters or equipment. They suddenly have a big

screen showing hundreds of moving dots. But

operationally? Nothing changes. No job gets done faster. No

staff feel more supported. The dots are simply… dots. And

people quickly learn to ignore them.
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That’s why in Dispatcher, real-time tracking is only one

layer. The deeper layer is what makes it matter — a real-

time suggestion system. Not only do we show you where

things are, but we tell you what should happen next.

This is far from trivial. During peak hospital hours, more

than 100 new job requests can be created every minute.

Each job comes with its own parameters: where it starts

and ends, what type of job it is, how urgent it is, what skills

are required, whether it’s recurring or one-off, and what its

expected completion window is.

Now imagine trying to dispatch those jobs in the right

order — not just immediately, but intelligently. Which jobs

should go first? Which can wait? Which ones are critical to

downstream operations (e.g., lab samples tied to

surgeries)? Who’s the best fit to carry out each task — not

just by location, but also by skills, fatigue, workload, and

policy?

This is where Dispatcher’s decision engine kicks in. The

system doesn’t just distribute jobs equally — it optimizes

for flow, efficiency, and fairness. And it does this in real

time, across dozens or even hundreds of agents.

Behind the scenes, this means designing for:

Real-time computation pipelines, able to recalculate

priorities with every new input.

Event-driven architectures, where each new job,

location update, or task completion can trigger decision
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logic.

Resilience at scale, ensuring that even under intense

load, the engine doesn’t skip decisions or fall behind.

Explainability, where each suggestion can be backed up

with a “why this agent, why now” rationale — crucial

for trust and accountability.

In short: we’re not just building a real-time logistics

platform — we’re building a real-time suggestion engine.

And the goal is not just faster decisions, but better ones —

decisions that reflect the dynamic needs of the hospital, the

capacities of its workforce, and the rhythms of the day.

Because if the system can’t decide — or if it decides blindly

— all the real-time data in the world won’t help. Real

transformation only happens when information turns into

action. That’s what Dispatcher is built to do.
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W

REAL-TIME ALSO MEANS REAL

PRESSURE

The best systems don’t panic. They flow.

hen hospitals dream of “real-time,” they imagine

speed: instant updates, immediate job

dispatching, sub-second system responses. But what they

often underestimate is the pressure this introduces. A real-

time hospital logistics platform isn’t just fast — it’s under

constant pressure to be right, responsive, and resilient at

every moment.

On the technical side, this means processing thousands of

live events per minute — new jobs, location updates,

fatigue signals, missed assignments — while maintaining

smooth performance. The platform must be able to

evaluate and dispatch intelligently based on proximity,

skill, availability, workload, urgency, and fatigue — and it

must do this within milliseconds, without glitching or

crashing under load.

But the real challenge isn’t just about initial dispatch. It’s

what happens after.

That’s why great systems aren’t just fast — they’re graceful

under stress. They keep things moving. Always.
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Imagine an agent receives a job, but doesn’t respond. What

happens? In Dispatcher, the system waits based on a

defined response window. If the agent is inactive, it

reassigns — without crashing, without freezing, without

bothering ten other people. That fallback path is built-in,

not improvised.

If an agent accepts a job but then gets stuck mid-way —

maybe an elevator is blocked, or a stretcher’s wheel breaks

— she can return the job or transfer it to a peer in just a tap.

And Dispatcher picks it up from there, rerouting the task

smoothly. There’s no need to call a supervisor, no need to

explain what’s happening — the system already knows. It

tracks status transitions and reroutes with context.

If a job needs to be handed off, say from one zone to

another due to access restrictions, Dispatcher supports

structured handover logic. The system doesn’t break flow

— it manages flow. Even in chaos, it finds clarity.

This is the essence of real-time under pressure: not just

handling the happy path, but preparing for the messy

middle. It means designing every edge case, every fallback,

every friction point — and smoothing them out before

users ever feel the bump.

In systems that aren’t well-designed, these situations turn

into chaos. Tasks disappear. Jobs go missing. Supervisors

scramble to track people down by phone or in person.

Response times drop, morale drops, and everything grinds

to a halt.
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But great systems don’t collapse under complexity — they

move through it.

That’s why Dispatcher is built not just to handle ideal

scenarios, but to gracefully manage the messy middle.

Every point of potential failure is treated as a chance to

design flow forward.

If an agent goes offline, Dispatcher holds her jobs in a smart

timeout queue. If she doesn’t respond to a job alert, the

system reassigns — not to everyone, but based on policy

and fit. If she needs to return or transfer a job, she can do it

with a tap — and the system reprocesses it instantly,

assigning a new agent without breaking the overall flow.

If she’s given a task manually — outside the system — she

can retroactively log it, preserving data integrity. And in

parallel, the system learns: this ward tends to assign

porters manually? Maybe that’s a sign we need to redesign

workflows or improve coverage there.

If she’s stuck mid-job, she doesn’t need to explain.

Dispatcher already knows. It tracks time, motion, delays,

and deviations — and can notify supervisors only when

intervention is truly needed.

This demands not just clever logic, but technical backbone:

Distributed queue management with real-time retries

and fallback

Smart offline handling with status caching and delayed

sync
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Sub-second reassignments without double assignments

or dropouts

Structured handover protocols for multi-zone jobs

Configurable logic for silent escalation and auto-closing

edge cases

Ultimately, real-time is not just a feature — it’s an

obligation. An obligation to keep the hospital moving no

matter what. That means:

If she’s offline, system keeps her slot warm

If she’s overwhelmed, system redirects flow

If she’s busy, system finds the next best match

If she’s forgotten, system remembers

Because real-time pressure is real human pressure. And

hospitals deserve systems that respond with calm, logic,

and flow — not panic.

That’s why Dispatcher is not just a real-time platform. It’s a

resilient, fault-tolerant logistics engine that understands

every job is tied to someone’s time, someone’s energy, and

ultimately — someone’s care.
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I

THE PEOPLE LAYER IS ALWAYS

THE HARDEST

It’s not just about UX. It’s about respect.

n a hospital logistics platform, humans are the primary

interface — and that means building not one interface,

but many. The system must support job creation from

multiple channels (nurses, admins, dispatchers, even

porters), and that requires shared logic with variable entry

points. Designing a unified yet flexible job engine that

works across web dashboards, mobile apps, and mini-

modes — all with different permissions, input speeds, and

real-world constraints — is one of the hardest architectural

challenges.

But the core challenge isn’t just UI. It’s people. And more

importantly — the way hospitals structure their people.

Hospitals don’t operate as flat organizations. They’re built

on zones, units, service areas, and teams — each with its

own rhythm, leadership, and working culture. That’s why

Dispatcher doesn’t try to erase these lines. It respects them.

And it makes them explicit and operational through a core

design concept we call Workspaces.

A Workspace in Dispatcher is more than just a filter — it’s a

boundary of responsibility, authority, and visibility. Each
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Workspace reflects how the hospital itself already

functions: a ward team with its own rules, a service center

managing its own area, a night-shift group with limited

scope. We don’t change these divisions — we model them in

software. And that means each team gets tools tailored to

how they already work.

A nurse in Ward 6 doesn’t need to choose a Workspace — or

even know what one is. She just creates a job through her

own simple “Client” interface, and Dispatcher takes care of

the rest. Behind the scenes, the platform routes the request

to the right Workspace — based on ward, job type, time of

day, or policy rules. The nurse never sees the complexity.

But the system does. And that clarity is what keeps things

flowing.

This is more than access control. It’s multi-faceted system

design. Each Workspace governs:

Job visibility and flow boundaries

Role-based permissions and action scopes

Device-specific UIs tailored to each job source

Structured handovers between zones or teams

Freely defined Hubs and Teams based on hospital

structure

Performance tracking and autonomous operations

In one hospital, we observed that job requests were coming

from six different sources — ward nurses, pharmacy staff,

service centers, radiology clerks, infection control, and
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even porters themselves. Each group needed a different

input method. Nurses used mobile phones during rounds.

Admins sat at PCs. Service centers worked with large

screens and full control panels. Porters used a simplified

mini-mode on shared devices. Dispatcher tied all these

pieces together — not by forcing uniformity, but by

allowing difference with clarity.

The real challenge was not that the hospital lacked

interfaces. The challenge was that every group operated in

a silo — with its own tools, assumptions, and protocols.

Jobs were duplicated. Tasks were misrouted. Teams didn’t

trust each other’s data. Dispatcher solved this not by

unifying everyone into a single workflow — but by giving

every team a face they recognized, connected to a brain

they could rely on.

And then there’s the messier layer: belief. One agent

refused to accept jobs unless they came from their

preferred dispatcher. A nurse stopped using the platform

because “no one ever comes anyway.” These aren’t usability

problems — they’re relationship signals. They tell us where

trust is missing, where behavior has diverged from intent,

and where the system design must close the gap.

That’s why Workspaces are not just technical containers —

they’re relationship containers. They allow hospitals to

retain local culture and structure while gaining central

coordination and visibility. They let frontline teams move
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fast and with confidence — knowing the system sees what

they see, and works the way they work.

Dispatcher isn’t here to redesign your hospital. It’s here to

reveal and respect the way you already work, then help you

scale it. One team at a time. One workspace at a time. One

belief at a time.

Because when the people layer works — when roles are

respected, friction is removed, and every contribution is

honored — the entire system flows.
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DESIGNING A PLATFORM THAT

REMEMBERS EVERYTHING

Memory makes learning — and trust — possible.

hen you’re building a real-time hospital logistics

platform, you’re not just designing a system that

responds — you’re designing a system that remembers.

That means every signal, every click, and every decision

point must be traceable. Not just for the moment, but for

the long haul. Because what feels like noise in the present

often turns out to be the most valuable signal when you

look back. We’ve always said we collect aggressively, but

only what the work needs, and we record what happens to

jobs and decisions, never the people beyond the work they

do. Not because we’re obsessed with data, but because

without it, you can’t explain the past or improve the future.

At the exact moment a job is created, we don’t just record

that a request was made. We log who created it — whether

it was a nurse, a service center agent, an admin, or the

system itself. We record what channel was used — web,

mobile, kiosk, or API. We capture their location, how long

it took to fill out the request form, and whether the job was

scheduled, routine, or ad hoc. But it doesn’t stop there.

When our system selects an agent, we retain the full list of

every candidate considered, not just the one ultimately
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chosen. We log the reasons each was included or excluded:

whether the agent was available, whether they were too far

away, lacked the skill, were beyond the fatigue threshold,

or had already rejected a similar job earlier that day. For the

agent who was finally chosen, we log precisely when they

were notified, how they responded, how long they took,

what screen they were on when the alert came in, whether

they were using Wi-Fi or mobile data, or were offline

entirely, and whether they accepted the job directly or

through a supervisor.

All of this detail serves one purpose: to ensure that one day,

when someone asks why that agent was chosen for that job

at that time, we have the answer. And we will.

From there, we trace the full job timeline in micro-events:

job created, dispatched, accepted, started, put on hold,

resumed, completed, rated, reopened, and eventually

closed. Between each of these states, we also track delays,

transfers, handovers, deviations from standard SLAs, and

even whether the app was active in the foreground or

running in the background. These aren’t just technical

details — they help us determine whether the friction was

human or technological. We monitor idle states and

silence. If an agent hasn’t interacted with the app in fifteen

minutes, that’s a signal. If three people reject the same job

instantly, that’s a pattern. What we’re building isn’t just a

dispatching tool — it’s a real-time decision engine with a

memory. It’s designed to learn, predict, explain, and

correct — responsibly.
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To improve, we need memory. That’s why we don’t only log

what happened — we log what was possible. What were the

alternatives? Who else could’ve been chosen? Why weren’t

they? Even failures carry insights. When a job goes

unassigned, an agent drops out mid-task, or a network goes

down at the worst moment — that’s not just an error. That’s

a scenario that will repeat unless we learn from it. And

we’re not collecting this for vanity metrics. We collect to

understand. If we can’t explain a decision, we shouldn’t

automate it. If we can’t retrace a moment, we can’t fix it.

This kind of visibility gives hospital managers a new level of

awareness. It’s no longer just about what happened. It’s

about why it happened. A delay might trace back not to the

current task, but to a cascading queue from an earlier

backup. A pattern of slow responses might reflect an agent

interface problem or a deeper fatigue issue. Flow becomes

the unit of analysis, not just volume. And with that, a

manager doesn’t just answer hard questions — she begins

to ask better ones. Ones that reshape how hospitals plan,

operate, and care.

Behind this memory and intelligence is a robust technical

architecture. Real-time signals like agent availability, job

priorities, and SLA countdowns live in high-speed caches,

ensuring that every interaction is lightning fast.

Meanwhile, core events — job creation, assignment,

responses — are recorded in a relational database,

structured for time-based queries and traceability. Read

replicas serve the front-end quickly without compromising
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writes, and a long-term store holds historical data for

analysis, forecasting, and improvement.

The entire platform is event-driven. Every interaction —

from a job dispatched to a network dropout — is logged as a

discrete, timestamped event. These events not only

populate logs but trigger real-time reactions: SLA clocks

tick, dashboards refresh, supervisors are notified, and the

system recalculates its internal priorities. Because every

event is immutable and reconstructable, we can roll back

time and replay moments down to the second — critical for

audits, trust, and continuous learning.

We’ve also built this system to be resilient. In a hospital,

chaos is normal. So our infrastructure accounts for offline

activity with local caching, retries failed writes, maintains

global time accuracy through UTC timestamps, and

catches schema errors before they propagate. Even meta-

decisions — like why one agent was chosen over another —

are recorded. Not for bureaucracy, but to help us all trust

the system’s choices.

And finally, this all leads to depth — not just dashboards.

Managers no longer just see numbers; they see nuance.

They see which jobs failed and why. They understand not

just who did more work, but who carried the harder load.

They can spot problems before they become bottlenecks.

And most importantly, they begin to think differently.

Because with this kind of visibility, data isn’t just for

https://mutrack.co/rolling-kpi/
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reporting — it’s for reimagining how hospital logistics

should work.
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B

THE DAY WAS ALREADY DECIDED

— BEFORE IT BEGAN

The blueprint behind every shift, every job, every hour.

efore the first job is created, before any agent accepts a

task, before the hospital even wakes up — the

outcome of the day is already half-written. Not by which

devices are online or who’s watching the dashboard. But by

the roster.

Rostering is often dismissed as a secondary function — a

clerical task to assign people to time slots. But in reality, it’s

the foundational design layer of hospital logistics. It is the

system’s first and quietest decision — one that determines

how the rest of the day will unfold. It sets the boundaries of

what’s possible before anything begins: capacity before

demand, energy before execution, fairness before fatigue.

In Roster, our rostering Application, we treat rostering not

as a calendar problem, but as a constrained optimization

problem — a technical, behavioral, and human design

challenge. The goal isn’t to fill time. It’s to align demand

forecasts with agent availability, skill coverage, hospital

policy, and operational resilience — while minimizing

fatigue and maximizing fairness.

https://mutrack.co/roster/
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Every day in a hospital lives in tension between forecast

and reality. Unlike factories or airline operations that

follow tight schedules, hospital logistics is full of

variability: ad hoc tasks, late discharges, unexpected

surges, or manual overrides. The only way to withstand

that kind of fluidity is to plan for it. That’s why a good

roster isn’t rigid. It’s robust — designed to bend, reroute,

absorb shocks, and still hold.

Each roster is constructed through a real-time constraint-

solving engine. It evaluates a multidimensional set of rules:

Shift constraints: maximum hours per day, per week

Break windows: enforced after 3–5 hours of work

Hub coverage: required number of agents per hub per

hour

Skill matching: some agents are certified for specific

wards or task types

Fatigue and fairness: no consecutive night shifts,

minimum rest between duties, overtime limits

Cost models: part-time vs full-time labor balancing,

overtime budget thresholds

Agent preferences and policies: minimum guaranteed

hours, fixed availability, rotation equity

This isn’t a simple fill-the-grid problem. It’s a high-

dimensional model where the system must find

assignments that satisfy dozens of hard constraints and

optimize soft goals — such as workload balance, fairness
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scores, and service level targets. What looks like a static

plan is actually the output of thousands of internal

recalculations.

The engine learns from history. It starts with a forecasted

job demand curve for each hub — built from historical job

volumes, time-of-day patterns, job durations, and known

service constraints. From that, it calculates required agent-

minutes per hour, per hub. The roster is then generated in

reverse: assigning agents with known skills, limits, and

fatigue profiles to match that curve as closely as possible —

hour by hour, hub by hub.

We’ve seen hospitals spend entire weekends building

monthly rosters manually — in spreadsheets that don’t

reflect job load, fatigue accumulation, or fairness over

time. That manual process isn’t just slow — it’s fragile. A

single oversight leads to uneven coverage, cascading

bottlenecks, agent burnout, and the need for real-time

improvisation. And unlike dispatching, rosters are non-

reversible. Once a shift starts, there’s no edit — only

workaround. And workarounds are expensive.

The best rosters don’t just plan the ideal day — they account

for failure scenarios. What happens if two agents call in

sick? If trauma cases spike? If a hub closes early? Roster’s

planning engine embeds flex capacity and handover

windows, ensures redundancy in high-load zones, and flags

hours where risk exceeds tolerance thresholds.
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Each agent plan isn’t just a shift — it’s a forecast-aware,

fatigue-sensitive operational role, placed precisely where

they can succeed. The system models not just coverage, but

cohesion: who’s working with whom, which shifts overlap

for handovers, and which hubs require specialized

attention at different hours.

What elevates our system beyond optimization is memory.

Roster remembers who did what, and when — across weeks

and months.

It remembers:

Who worked the most overtime

Who pulled three night shifts last week

Who keeps getting rotated to the farthest hub

Who consistently had light workloads

Who was reshuffled at the last minute

Who accepted extra jobs during peak hours

This memory isn’t decorative. It becomes part of the

planning algorithm itself. Fairness, in this context, is not

abstract — it’s quantifiable. The rostering engine calculates

cumulative workload fairness using standard deviation of

assigned minutes, fatigue exposure, and reactivity

penalties — ensuring that past overuse is compensated in

future plans.

Each new roster is not a blank slate. It’s a continuation of

the human ledger — a way to correct for imbalance, reduce

burnout, and protect long-term team health.



36

To support this intelligence, Roster keeps long-horizon

planning apart from Dispatcher’s real-time signals:

Forecast models are built from job history logs and

statistical regressions

Shift plans live in a fast-access relational store with

time-based indexes

Fatigue tracking is updated per shift and stored in agent

profiles

The planning engine uses constraint solvers with

fallback heuristics

The fairness engine applies weighting on effort

distribution per agent per period

When a plan is published, it is version-controlled,

traceable, and explainable. If two agents question their

shift difference, the system can produce a rationale —

grounded in forecast demands, fairness balance, and

fatigue rotation logic. This explainability turns rostering

from an opaque spreadsheet into a trustable, auditable

plan.

But beyond operations and modeling, rostering is cultural.

A good roster says: We saw what you did last week. We

won’t forget. That belief — that the system notices effort

and distributes it responsibly — builds a foundation of trust

between agents, supervisors, and the platform itself.

When agents feel their plan is fair, their energy shifts.

Rejections drop. Communication smooths. Dispatch
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becomes lighter. Morale lifts. Supervisors stop firefighting

and start orchestrating. Logistics becomes not just faster,

but calmer.

This is the part of hospital logistics most outsiders never

see. But it is where the real leverage lives. Because once the

roster goes live, the clock starts ticking — and everything

that follows depends on what that blueprint was built to

carry.
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LOGISTICS IS ACTUALLY SOCIAL

Designing for behavior, trust, and dignity — at scale.

hen people think of logistics, they picture

dashboards, timers, jobs, charts. But in reality,

logistics — especially in hospitals — is profoundly social.

It’s coordination among real people, in real time, under

real stress. And building for that truth isn’t just about

adding “soft” features. It requires rigorous design thinking,

thoughtful interface architecture, and intentional data

modeling to make every interaction meaningful.

We’ve learned that a good logistics system isn’t enough.

What matters more is how people feel when they use it —

and that requires design decisions with both emotional and

operational intelligence.

Take something as simple as praise. On the surface, it’s a

social feature. But implementing it well means making

choices about visibility (who can see it), hierarchy (can

junior staff praise others?), traceability (does it link to job

data?), and tone (should the praise be structured or

freeform?). We had to design the backend to store and

surface these interactions in a lightweight, scalable way. On

the frontend, it had to feel natural — one tap, real-time,

low friction. No one praises if it feels like paperwork.
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Or consider profile photos and names. These seem like UI

flourishes, but they’re not. They affect cognitive load and

response speed. Recognizing a face or name helps people

act faster and with more trust. But now we must consider

sync policies, permissions, fallback states, multilingual

names, photo size limits, load times in low-bandwidth

zones, and default anonymization. Every “social” detail

demands technical care.

Messaging, too, isn’t just a communication layer. It’s a

coordination infrastructure. What kind of messages are

allowed? Can a porter message a nurse directly? Is the chat

tied to a job, a location, or a time window? We had to

balance openness with safety, auditability with privacy.

And under it all, we had to build a real-time delivery

mechanism that won’t drop messages if someone’s signal

flickers — a common reality in sprawling hospital

campuses.

Even emojis and reactions raise design questions. Should

we allow just a few approved ones or the full set? Can

supervisors use them to give feedback on performance?

How are they interpreted across cultures and departments?

How are they stored, retrieved, and analyzed in the system?

Every emoji becomes a data point — a signal of team

morale, job satisfaction, or tension.

Building the social layer of a logistics platform is not just

“design.” It’s product architecture. It’s interaction

modeling. It’s the intentional shaping of behaviors at scale.
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The technical system must support personalization,

localization, and human nuance — while still being

performant, secure, and maintainable.

This is where we draw on design thinking not as a

buzzword, but as a discipline. We observe first, then

abstract. We build small, test often, and design not for ideal

users, but for people under pressure. We ask: How should

someone feel at this moment? How do we respect their

time, effort, and dignity — through pixels, logic, and data

flow?

Logistics is social. And good software honors that. Not with

gimmicks, but with thoughtful infrastructure that enables

people to work better — together.

https://mutrack.co/essays/what-is-design-thinking-really/
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A FOUNDATION FOR THE FUTURE

Building toward a system that thinks in real time.

e rarely describe Dispatcher as an intelligent

system — not because we don’t believe in

intelligence, but because we take the word seriously. For us,

intelligence isn’t about fancy charts or reactive automation.

It isn’t triggered just by real-time tracking or dynamic job

workflows or even auto dispatching. Those are table stakes.

They are the baseline we must achieve in order to even

consider the next step. And that next step — the one we’ve

quietly been building toward since day one — is to bring

true, grounded, human-centered intelligence into hospital

logistics.

This is not about replacing humans. It’s about amplifying

them. Everything we’ve done so far — from structured job

assignment logic to fatigue-aware rostering, from building

a responsive event-driven architecture to capturing the

finest data points across agents, shifts, and tasks — is laying

the groundwork for something more. Something that can

understand what’s happening not just as a series of events,

but as a system with intention. Dispatcher will become an

assistant. Not a controller. Not a black box. An assistant

that helps agents act faster, helps supervisors see clearer,

and helps managers make smarter decisions with less

stress.
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We envision intelligence spreading across every layer of the

platform. Auto dispatching will evolve from rules-based

logic to reasoned suggestion, factoring in more than

availability — but also history, context, predicted

workload, and even behavioral patterns. Rostering won’t

just generate a plan — it will learn over time. Who worked

too many night shifts last month? Who’s consistently

overwhelmed at a certain hour? Who’s thriving in one

team but struggling in another? This memory — this

learning — will be woven into every roster cycle, not to

reduce flexibility, but to increase fairness and foresight.

And dashboards? They’ll become a thing of the past. Not

because visibility isn’t important — but because insight is

more than just numbers on a screen. Dispatcher will

highlight anomalies. It will detect discrepancies. It will

learn what normal looks like, and what to surface when

something isn’t. Managers won’t need to scan through

pages of metrics hoping to spot patterns. The system will

nudge them. Gently. Helpfully. And always with context.

Intelligence will also unlock new kinds of questions.

Where should a new hub be created? Why are wait times

spiking in a certain zone? Which agents tend to get

overloaded first? What skills should be added to

tomorrow’s plan? These aren’t guesses — they’re signals,

waiting to be made visible. And when we talk about flow —

the true goal of Dispatcher — intelligence is the only way to

keep it adaptive, resilient, and responsive to change.
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We believe that logistics is not static. It’s alive. And as we

get closer to building what we believe deserves to be called

intelligent, we’re not just building a better platform. We’re

building a partner for the people who keep hospitals

moving. A partner that watches closely, learns constantly,

and helps push operations toward clarity and calm. That’s

where we’re headed. And that’s why this foundation

matters. Because the future we want — where every job is

handled just right, and every person feels supported —

starts with systems that not only respond in real-time, but

think in real-time too.

True intelligence means understanding — and learning. It

means a system that doesn’t just respond fast, but responds

well. That doesn’t just show dashboards, but knows which

data points matter, and why. And that doesn’t just support

decision-making — but becomes part of it.

That’s where we’re heading.

Technically, building toward that future requires far more

than just code. It demands a robust real-time data

architecture that can ingest thousands of events per

minute, normalize and transform that data on the fly, and

calculate decisions based on what’s happening now and

what’s happened before. It requires both in-memory

databases for instant responsiveness and long-term

historical storage for deep learning and analysis. It means

designing for streaming pipelines, edge caching, failover

protocols, and high-availability clusters — because
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judgment is only as good as the data that feeds it, and that

data must be both complete and continuous.

As we build, we don’t just want to store what happened —

we want to understand why. Descriptive, diagnostic, and

predictive layers are all in motion. We’re training models to

anticipate workload spikes, detect fatigue before it hits, and

recommend new rostering patterns, hub placements, or

skill distributions. Over time, this will evolve into full

prescriptive analytics — telling managers not just what

they could do, but what they should do next.

And this is where Mu comes in — the long-term memory

that powers Dispatcher’s evolution. Mu is more than a

database. She’s a silent observer and a careful learner. She

remembers every job that was completed, every conflict

resolved, every roster that worked well — and why. She

notices patterns not just in operations but in decision-

making. Over time, Mu becomes the organization’s second

brain: unbiased, untiring, and always improving.

When Dispatcher reaches that level, we won’t hesitate to

call it intelligent. Not because it replaces people — but

because it reflects them. It learns from their best decisions

and helps amplify them across the system. It notices when

an agent is struggling and suggests support. It catches signs

of imbalance before they become problems. It makes the

invisible visible — and the complex, simple.

This is the future we’re laying the groundwork for — not a

tool, but a teammate. One that understands logistics is

https://mutrack.co/mu/
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more than jobs, shifts, and schedules. It’s about flow. And

when Dispatcher becomes truly intelligent, flow will be its

native language.
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A

A LIVING SYSTEM HUMAN BEINGS

DEPEND ON

Because reliability isn’t a feature — it’s a promise.

hospital doesn’t stop for updates. People don’t pause

their needs because we’re rolling out a new feature.

That’s the weight — and the beauty — of building a system

that lives inside real, breathing, high-stakes environments.

Every decision we make — from architecture to

deployment — must honor this one truth: real people

depend on this system, every single day.

Dispatcher is not finished — and it never will be. It is a

living system. New features are always needed. New ideas

surface from daily observations. What was once good

enough often becomes outdated. But evolving a system like

this isn’t about moving fast at all costs. It’s about moving

fast without breaking the very thing people rely on. That’s

not a constraint. It’s a responsibility. And it changes how

you build.

From the very beginning, we knew we couldn’t afford to

build a monolith. We had to build Dispatcher as a collection

of loosely coupled modules — each designed to do its job,

independently and reliably. We built around clean

interfaces, message queues, and fail-safe fallbacks. Every

function — from dispatch logic to fatigue scoring — can be
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updated, swapped, or scaled without taking down the rest.

This modularity isn’t just elegant. It’s what allows us to

evolve, safely.

Our cloud infrastructure reflects the same philosophy.

Dispatcher runs on a high-availability architecture with

automatic failover and geo-distributed backups. If a server

fails, another steps in. If one region slows down, another

takes over. We monitor uptime like it’s a vital sign —

because for many of our customers, it is. This isn’t about

cloud-native bragging rights. It’s about trust. When a

hospital runs on our system, we are part of their

operational bloodstream. Downtime isn’t annoying. It’s

dangerous. So we plan for failure — and then design to

recover fast.

We also believe change should be reversible. Every major

feature in Dispatcher can be toggled with flags. We test in

shadows. We run new logic in parallel before making it

public. We stage feedback environments with real data —

not just mocks — so hospital managers can feel the change

before it touches their teams. We don’t just ship and see.

We stage, sense, study, and then ship. It’s slower, until it’s

faster. Until it saves you from a mistake that would’ve

taken days to fix.

But it’s not just about backend infrastructure. Evolution

shows up in our product philosophy too. We don’t add

features just because we can. Every new function must

prove its worth. Does it align with how hospitals actually

https://mutrack.co/essays/opinionated-product-development-build-with-vision-love-and-care/
https://mutrack.co/essays/opinionated-product-development-build-with-vision-love-and-care/
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operate? Does it simplify or distract? Does it serve the

worker, or just the dashboard? Dispatcher is not a race to

add more — it’s a process of refining what matters. What’s

essential. What lasts.

And underneath it all, there’s something deeper: a system

that learns. A memory that compounds. As Dispatcher

runs, it collects signals. It observes usage. It remembers

what worked — and what failed. This long-term

intelligence is Mu. She’s more than a chatbot. She’s a

listener, a learner, a pattern recognizer who holds on to

institutional memory even when teams change. She doesn’t

forget. She grows — with the organization, and for it.

This is what it means to build a platform that hospitals can

grow with. Not just a product to install and forget — but a

living system that earns its place, every day. A system that

balances speed and safety, experimentation and trust,

ambition and care.

Because in this domain, “working software” doesn’t just

mean it compiles or passes tests. It means it supports

human lives — with precision, humility, and grace.
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IT’S NOT JUST LOGISTICS. IT’S

HOW HOSPITALS WORK.

The journey is ongoing — but the direction is clear.

e didn’t set out to build a logistics system. We set

out to understand movement — not just of jobs,

but of people, responsibilities, emotions, and care. And as

we’ve built Dispatcher, what’s become clear is that logistics

in hospitals is not a backend process. It is the living,

breathing infrastructure that connects every corner of the

hospital — patients, staff, resources, and timing — into

something that works.

Every feature we’ve written about in this book — from real-

time response and decision-making to adaptive workflows,

data-rich environments, fatigue-aware rostering, and even

things as simple as profile photos or emojis — reflects what

we’ve learned from hospitals that want more than tools.

They want understanding. They want their system to think.

To notice. To care. And they want it to do so in ways that

support their people, not just their KPIs.

Every decision we make at Dispatcher — from the way we

prioritize jobs to the way we handle silence, absence,

fatigue, or fairness — stems from this belief: that care is

only possible when systems are designed with humanity at

the core. We’ve seen firsthand how hard hospitals work just
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to keep things moving, and we know the burden is heavy.

But we also know what’s possible.

We’ve seen agents feel proud again, supervisors lead with

calm, and managers make choices based not on gut feel but

on shared visibility and real data. That’s the world we’re

building toward. Not a perfect one — but a better one. One

job at a time. One shift at a time. One decision at a time.

And still, Dispatcher is not done. Not even close. It’s a work

in progress — deliberately so. Every hospital we serve

teaches us something new. Every deployment reveals new

tensions. Every day brings better ideas and sharper

questions. We’ve walked far, but the road ahead is still

long. That’s the nature of systems that live in the real

world: they must evolve, continuously and carefully.

This is not the end of our story. It’s a moment in the middle

— a place to reflect, to clarify, and to commit again.

Because when hospitals run better, people are treated

better — and that changes everything.
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THANK YOU — FOR LETTING US

LEARN WITH YOU

This book was never just ours — it was built with you.

e want to say thank you — not just for reading this

book, but for being part of the journey that made it

possible. Every insight we’ve shared, every design we’ve

tested, every feature we’ve built — it all comes from the

hospitals, supervisors, agents, and managers who gave us

their time, trust, and honesty.

You let us observe the chaos, listen to frustrations,

celebrate small wins, and ask questions that didn’t always

have easy answers. You showed us what true responsibility

looks like. You reminded us that logistics is about people —

and that systems are only useful when they serve the

humans inside them.

To the hospitals who welcomed us, the teams who

challenged us, and the individuals who believed we could

do better together — we’re deeply grateful. You’ve helped

shape Dispatcher into more than a platform. You’ve helped

it become a partner.

We hope this book reflects our commitment to you — and

to every hospital that wants to move with more clarity,

calm, and care.
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We’re still learning. Still building. Still listening. And

we’re honored to be doing it with you.
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TO THE TEAM

Because none of this happens without all of us.

couldn’t have done this alone — and I never did. This

book, this platform, this journey — they all exist

because of the team that walked through every hard

moment with me. We’ve built late into the night,

questioned every assumption, challenged each other, and

chosen to care, again and again.

To each of you: thank you for your belief, your brilliance,

and your heart. Dispatcher is what it is because of you. And

what’s next will be, too.
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