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1 - The Problem

Malaysian public hospital patients wait a national median of 144 minutes between the decision to admit
and reaching a ward bed — not because beds don't exist, but because no one can see, in real time, which
bed frees next and which discharge blocker to clear to free it.

144.4 min 23 /142 240 / 360 = 85%

National median Bed Waiting EDs missed their BWT target MOH BWT targets (min) for Occupancy above which bed

Time, Jul-Dec 2025 (MOH in the same period — the hospitals below / at-or-above shortages become routine —

reply to Dewan Negara) pilot targets these hospitals 85% occupancy Singapore reports the same
pressure

ED access block is an output failure, not a front-door failure: beds free too slowly because discharges are
delayed by unmanaged process blockers — consultant review, pharmacy, transport, family pickup, placement.
International evidence links access block and prolonged ED stays to increased mortality. Malaysia's Health White
Paper already concludes that building alone will not solve this; coordination will.

2 - The Solution

XFlow turns bed data from passive reporting into operational action. Malaysia's public dashboard
(data.moh.gov.my) shows occupancy after the fact; it cannot tell tonight's bed manager which of 40 blocked
discharges to chase. XFlow is the action layer:

Module What it does

Live bed-state board Every bed: available / occupied / cleaning / reserved / isolation / blocked, with
freshness timestamps. Updated by 30-second mobile ward entries inside existing
nursing routines; HL7/FHIR ingestion where an HIS exists.

ED admission queue Live queue of decision-to-admit patients, timestamped to mirror MOH's Bed
Waiting Time (BWT) indicator exactly — the pilot measures itself with MOH's own
ruler.

Discharge command board Every inpatient gets an expected discharge date/time within 24h; every blocker

becomes a tracked task with an owner and a clock. A bed is created when the final

blocker is removed — not when the patient becomes medically fit.

Ask XFlow — Al copilot m Staff ask in plain BM or English — "Berapa katil kosong di Tingkat 2?", "What is the
status of bed W5-127?", "Export today's expected discharges" — and get grounded
answers from the live board, with role-based permissions and audit logging (§4).

Operations cockpit Hospital + read-only cluster view: occupancy by MOH bands, live BWT, blocker
heatmap, threshold escalation alerts.

Statistical forecasts Transparent 4/12/24-hour admission and discharge projections, so wards can
prepare surge capacity early.

Al-powered patient-flow command Phase 2, trained on the pilot's own data: Al bed-assignment recommendations with

( future ] hard safety constraints (isolation, oxygen, sex compatibility), machine-learning
admission/discharge forecasting, and a cluster-level flow-command view — always
recommendation-only; humans decide.



3 - How XFlow Works — One Patient's Journey

Follow one patient from ED arrival to a ward bed — and see how the discharge of another patient is what creates
that bed. Staff interaction is never more than a 30-second mobile update.

PATIENT & STAFF JOURNEY

Patient arrives at ED
Triage and treatment happen exactly as they do today.

Doctor decides to admit

BWT CLOCK STARTS

MOH's Bed Waiting Time indicator begins counting.

Bed manager opens the cockpit — or just asks
XFlow

"Which medical beds are free for a male patient, non-
isolation?"

No suitable bed free?
Instead of waiting, the bed manager works the
discharge board.

Blocker owner clears the task
Pharmacy dispenses; transport booked; family called.
Ward nurse marks the discharge in 3 taps.

Bed manager assigns the bed — a human decision

BWT CLOCK STOPS

Patient is transferred to the ward.

Within 24h on the ward
The team sets the patient's expected discharge date
(EDD).

The loop closes
Every admission now plans its own discharge.

WHAT XFLOW DOES

Registration captured — XFlow begins tracking from
the moment a doctor decides to admit.

Patient appears instantly in the live ED admission
queue, timestamped to the exact MOH BWT definition.

Live bed board: available / cleaning / reserved /
isolation, filtered by specialty, sex, isolation and oxygen
needs, each with a freshness timestamp. Ask XFlow
answers from the same live data.

Discharge command board shows today's likely
discharges and the one blocker holding each: "Ward 5,
bed 12 — waiting discharge meds (Pharmacy, 2h
40m)".

Blocker ticked — bed flips to "expected free 10:30".
On discharge, cleaning is notified; bed moves cleaning
— available in real time.

Waiting time recorded against the MOH target (240/360
min by occupancy band); cockpit KPIs update; every
action is logged and auditable.

XFlow opens this patient's own blocker checklist —
planning today the discharge that frees a bed for the
next ED patient.

Cluster cockpit watches occupancy bands across the
pilot hospitals; escalation alerts fire when a site crosses
the 85% band.

The core idea in one line: a bed is created when the final blocker is removed — XFlow makes removing

blockers the hospital's most visible, managed workflow.



4 - Ask XFlow — The Al Operations Copilot

Ward staff should not need dashboard training to get an answer. Ask XFlow lets any authorised staff member
query the live operational picture in plain Bahasa Malaysia or English — on the same phone they use for ward
updates. This is what makes XFlow usable in hospitals with low digital maturity: the interface is a conversation, not
another enterprise screen.

ASK XFLOW - live demo script (pilot data will be real)

Berapa katil kosong di Tingkat 2 sekarang?

Tingkat 2 — 3 katil kosong: 2A-04 (lelaki, perubatan), 2A-11 (lelaki, perubatan), 2B-07

(wanita, sesuai isolasi). 1 lagi dijangka kosong 10:30 (2B-02, menunggu ubat discaj).

Sumber: papan katil langsung - dikemaskini 2 minit lalu - pertanyaan direkodkan

W5-12 — occupied. Expected discharge today 10:30. Remaining blocker: discharge
medications (owner: Pharmacy W5, open 2h 40m). Bed will need standard cleaning after
discharge (~40 min).

Source: live board, updated 09:12 - query logged

12 patients waiting (longest: 3h 05m). Your role (Bed Manager, Hosp A) permits identified
exports for this hospital. Export prepared with names + wards — this export is logged and
watermarked. [Download CSV]

Identity fields are hidden for roles without patient-data permission - export audit-logged per PDPA

Why this is safe — the answer can't be made up

What is the condition of bed W5-12?

Export the list of patients waiting for beds in ED, with names.
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* The LLM never invents data. It only translates questions into pre-approved, read-only queries and formats the

database's answer. If the data is stale or missing, Ask XFlow says so instead of guessing.

+ Read-only. Ask XFlow cannot change a bed state, assign a bed, or discharge anyone — those remain human
actions on the board.

* No clinical questions. Anything resembling clinical advice ("should this patient be discharged?") is refused and
redirected to the care team, by design.

« Identity protection. Patient-identifying fields appear only for roles with an operational need at their own facility;

cluster-level queries return pseudonymised data only. Every identified export is logged and watermarked.

Powered by a commercial LLM (OpenAl) for language understanding only, hosted per MOH data-residency requirements; no patient
data is used for model training.



5 . What Staff See — The Live Bed Board

Every bed is a card. One glance answers the questions that today take five phone calls: who is in the bed, why,
since when, when do they leave, and what is blocking them. Blockers are red, owned, and on a clock.

WARD 5 — MEDICAL 28 / 32 occupied 4 discharges expected Updated 2 min All data is

(MALE) (88%) today ago notional

W5-02 Lim Wei Ming, 58 M W5-01 Ahmad Rizal, 64 M [ occuPiED }

Symptoms COPD exacerbation — stable, completed Symptoms Pneumonia — on IV antibiotics, day 3 of 5
treatment In'ward since 3 Jul 2026 (day 5)

In'ward since 4 Jul 2026 (day 4) Expected out 10 Jul 2026

Expected out  Today 10:30 Blocker None — on track

Blocker Discharge meds — Pharmacy, open 2h
40m

W5-03 — W5-04 Mohd Hafiz, 71 M

Status Ready for admission — cleaned & Symptoms Heart failure — fluid overload, on oxygen
verified 09:05 In'ward since 1 Jul 2026 (day 7)
Bed type Medical, oxygen point, non-isolation Expected out 12 Jul 2026
Blocker Waiting echo slot — Cardiology,

booked 11 Jul

W5-05 W5-06 Raj Kumar, 49 M

Status Discharge completed 09:40 — ready = Symptoms Dengue — day 3 monitoring, platelets
10:20 trending up
Next Auto-notifies bed manager when verified Inward since 5 Jul 2026 (day 3)
clean Expected out 11 Jul 2026
Blocker None — on track

W5-07 Wong Kah Seng, 55 M W5-08 Muthu Krishnan, 68 M

Symptoms Cellulitis — IV course completed, Symptoms Stroke — medically stable, needs rehab
switched to oral placement

In'ward since 2 Jul 2026 (day 6) In'ward since 28 Jun 2026 (day 10)

Expected out  Today 12:00 Expected out  Pending placement

Blocker Family pickup — transport confirmed Blocker Rehab bed placement — Social Work,
14:00 open 4 days

The same board powers the ED admission queue, the discharge command view, Ask XFlow, and the cluster cockpit — one source of
truth, updated by 30-second ward entries or HIS feeds, with per-bed freshness timestamps.



Department queues — request, track, get notified
Any blocker on a bed card can be sent as a request to the owning department — lab, pharmacy, radiology,
transport. Each department works its own queue; the moment a task is marked done, the requester and bed

manager are notified automatically and the bed card updates. Overdue requests escalate against agreed time
limits.

LAB 3 open PHARMACY 5 open RADIOLOGY 2 open

Blood cultures — W5-01 Discharge meds — W5-02 CT abdomen read — W5-04

requested 06:15 - pending 3h 40m requested 07:50 - open 2h 40m — escalated — past agreed 4h limit
blocks discharge

FBC pre-discharge — W5-07 Chest X-ray — W5-06

v resulted 09:20 — requester notified Discharge meds — W5-07 in progress - slot 10:15

v ready 09:35 — ward notified

6 - Human-in-the-Loop Safeguards

¢ Architectural invariant: XFlow has no write access to clinical orders, bed allocations, transfers, or discharges.
Every output is a recommendation with a displayed rationale; a named human executes. (Ask XFlow is read-only
by construction.)

« Hard constraints never optimised away: isolation/infection-control status, oxygen requirement, sex
compatibility — owned by hospital infection-control committees, versioned.

* No discharge pressure by design: discharge-likelihood outputs prioritise blocker-chasing for flow
coordinators; never per-patient targets or ward league tables. Fitness for discharge remains a clinician's
documented decision.

¢ Freshness safety: stale ward data auto-downgrades to "unknown"; no inter-facility action on stale data without
voice confirmation. Ask XFlow states data age in every answer.

« Accountability: every recommendation, query, acceptance, and override logged; reviewed monthly by a pilot
clinical-safety committee (hospital clinicians + Nyx Solution + state JKN observer).

« Fallback: documented, rehearsed manual downtime SOP — XFlow augments and must never become a single
point of failure.

7 - Architecture

Data flows down the central spine; green boxes feed in or branch out at each step.



Ward mobile app Hospital HIS / ADT [ ED admission events J

30-second bed & blocker updates, HL7 v2 & FHIR R4 listeners, where decision-to-admit timestamps (BWT)
offline-tolerant available []
L 2 L 2 e
e N\

Integration layer

per-hospital adapters - validation - freshness
metadata - pseudonymisation gateway

XFlow engine
bed-state model - BWT computation (MOH
definitions) - blocker workflow - escalation rules -

forecasts
J
Operations cockpit Live operational picture roﬁ:se)é?:::v:r‘;l?:%tM ,
hospital dashboards - read-only |<@H| one source of truth for every bed, queue, discharge |HEp> E% e [
pseudonymised cluster view and blocker 9 queries v

Reports & exports Humans decide & act
MOH-format KPI reports @ ped managers assign - clinicians discharge - every
permission-gated, logged action logged

Cross-cutting: RBAC + MFA - TLS / AES-256 encryption - full audit logging - Malaysia-resident hosting (MyGovCloud or approved
region) - containerised & cloud-agnostic - each hospital owns its data (open-format export, FHIR R4 canonical model)

8 - Privacy & Cyber Security

+ Pseudonymised by default: the flow layer runs on episode IDs and operational flags; identity stays at the point
of care. Cluster-level views and queries never carry identity.

+ Federated data control: each hospital remains controller of its own data under a shared FHIR-based canonical
model — no central pooling of identified records.

e Controls: TLS in transit, AES-256 at rest; least-privilege RBAC; MFA on admin access; full audit logging
(including every Ask XFlow query and export); independent penetration test before go-live; incident-response
runbook with MOH/NACSA notification paths; secure SDLC; ISO 27001 as in-pilot certification target. No
patient data is used to train any Al model.

9 - Future Roadmap

Once the pilot proves the data is trusted, the same live board unlocks three expansion features — each modelled
on a pattern already working in another health system:



Al-powered patient-flow
command

Machine-learning admission &
discharge forecasting, Al bed-
assignment recommendations with hard
safety constraints (isolation, oxygen,
sex compatibility), and a cluster-level
command view. Always
recommendation-only — humans
decide.

Pattern proven by: Singapore TTSH C3
(rule-based bed allocation since 2012) and
the UK NHS Al Lab bed-allocation work.

Bed-aware elective scheduling
Elective admissions are the one inflow a
hospital can control. XFlow
recommends when to schedule
walitlisted elective patients based on
predicted bed availability — filling
predicted low-occupancy days and
avoiding bookings that will collide with
peak ED demand, so fewer surgeries
are cancelled for "no bed".

Pattern proven by: NHS Federated Data
Platform waiting-list & theatre coordination
(110,000+ additional theatre procedures —
vendor-reported).

"One Bed Pool" — hospital-wide
bed sharing

Instead of each department guarding its
own beds, a central admission function
places patients into any clinically
suitable bed hospital-wide, under
agreed rules (specialty proximity, outlier
limits, daily review). XFlow's live board
is exactly the visibility this model needs.

Pattern proven by: large Chinese tertiary
hospitals — West China Hospital's
centralised Admission Service Centre (est.
2011, ~2,956 beds across 28 departments)
reported higher bed utilisation, shorter
average stays and ~24 nursing staff freed
from coordination work; the hospital-wide
"One Bed" model is now studied across
China.

Prepared July 2026 - Product working name "XFlow" - All names and data shown in interface mockups are notional - All pilot targets are
proposed goals, not proven outcomes - Future-roadmap precedents are published results from other health systems, not XFlow

outcomes.



