Bridging the Intelligence Gap in Manufacturing 4.0 SHOP FLOOR
From Disconnected Chaos to Real-Time Operational Integrity.
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( The modern industrial ecosystem suffers from a massive ‘Intelligence Gap' W
between the ERP (where money is tracked) and the Shop Floor (where work is done).

Introducing the Real-Time Operational Intelligence System:
L The ‘Connective Tissue' for precision engineering.
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The 'Black Box' Between the ERP and the Shop Floor

he Time Lag The Overlap Paradox The QC Blindspot
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The Time Lag The Overlap Paradox The QC Blindspot

Work happens Monday. It is logged Manual entry errors lead to "impossible Production counts exist, but quality
Wednesday. Audited Friday. By the physics"—employees accidentally verification is isolated on paper.
time errors are found, the part has logging 14 hours of work in an 8-hour Real-time First Pass Yield (FPY) is

already shipped. / shift. impossible to calculate.
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A Synchronization Engine, Not Just a Logbook
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| Purchase Orders |f|  Sales Orders |} Client Requirements |

Persistent Sockets ; 4+—— No Refreshing, Instant

State Sync.
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Reactivity-First Design:

The Core Concept

A system that bridges high-level
commercial data with granular
floor-level execution.

The Qutcome

Turns labor from an "Expense to
be Managed" into "Data to be
Leveraged".

The Tech

Unlike apps that rely on "pull”
requests, this utilizes persistent
sockets. Updates happen in
milliseconds without page
reloads.



The Production Queue: Surgical Ingestion

Unit Costs & Total

G T Worth (Hidden)
pa"""‘ —> Restricted Financials
\/ |
Part ID, Qty, Due Date
— >
Raw CSV Import - (Public)
Surgical Sync Engine
Shop Floor View

Surgical Sync: The system ingests bulk CSVs but Zero-Trust Financials: Even if a tech-savvy employee
performs a ‘Surgical Split’ upon entry. inspects network traffic, profit margins remain invisible.

Only operational data reaches the floor.



ldentity Hashing & The Single Source of Truth

Composite Key
Integrity

+ Uses a /-point
composite fingerprint
logic.

« Every entry is anchored
to a specific industrial
event.

ldentity
Hashing

- Generates a unique

hash from Part ID + Qty
+ Due Date.

+ “Orphan logs” are

technically impossible.
EvenifalinelDis
recycled by the ERP next
year, the system
recognizes it as a new
event, protecting
historical data.



Industrial-Grade Usability

High-contrast slate tones

Design for the Floor:
for high-glare environments.

_ Logic-Heavy, Input-Light.
LOG ENTRY Prevents cross-contamination

of data.
CUSTOMER

Aerospace Dynamics

PO NUMBER

Dynamic Relational Mapping: P0-99812 (Auto-filtered)

Selecting a Customer auto-
reconfigures PO and Part PART NUMBER
dEpEHdEHCiES. Axle-Mount-X1 (Auto-filtered)

START LOG

Large touch targets to = P ==zt 72
prevent "Fat-Finger"” errors.



Enforcing the Laws of Physics in Production

The Overlap Guard: Visual timelines highlight impossible overlapping work blocks.

Work Block 1 | OVERLAP CONFLICT

~ WorkBlock2

B R

11:30 12:00 13:00 14:00
System automatically flags and prevents scheduling of conflicting tasks.

The Quality Gate: System physically prevents ‘Packing’ until ‘QC Complete’ is verified in global history.

O @ ALLOWED

Proceed with Packing.

Action prevented. Requires

verified QC completion.

Hard-blocking logic ensures no order leaves the floor without a verified quality check.



Turning Auditing into a Conversation

Admin Flags
Anomaly

Employee
“Warning Center"”

Flag Clears

The Resolution Path:
Admins shouldn't look for data; they The employee doesn't just see an
should look for anomalies. The system error; they see a path to fix it within
" highlights ‘Red’ so they can ignore Employee the same shift.

- ‘Green’. Corrects Data

~ The Philosophy:



The Dispatch Center & Logistics Logic

@ Grouped Intelligence: Aggregates
1 individual line items into Sales Order
— Groups. Logistics teams see the whole

Sales Order Groups .. picture instantly.

#  TAME STATUS oTD

A~ Real-Time Signaling:

1 S0-4001 - Medical Corp On Track ' Green = 100% items in vault.
P rORITY Amber = Priority Escalation.

® Red = Overdue.

2 S0-4002 - DefensCo PRIORITY Risk

3 S0-4003 - AeroParts " O\ _i"i Late

© Marketable Metrics: Automatically
calculates OTD (On-Time Delivery)
based on actual dispatch vs. target date.




Performance in the Wild
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No Layout Shifts Instant Structure Load
=, Perceived Performance: Uses sy Subscription Throttling: Using % Time-Zone Resilience: Uses
Skeleton Screens to prevent ® " Firestore snapshots, the system localized Date object comparisons
layout shifts, making the app surgically updates only the relevant to prevent UTC shifts from moving
feel instant even on spotty state (e.g., a progress bar) rather ‘Today's’ work into ‘“Tomorrow’.

factory Wi-Fi. than refreshing the whole page.



The Business Impact of True Visibility
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40-60% Reduction in |

Administrative Overhead
(Automated Auditing)

Real-Time First Pass
Yield (FPY) Calculation

"z~ Total Traceability from CSV
.0 Upload to Tracking Number

A move from reactive chaos to proactive strategy. This is the Vault where industrial integrity is stored.



