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Abstract -

PCs crash when you’re in the middle of a deadline—overheated
CPU, full disk, or a fan that just gave up. One blue screen and
half your day is gone, plus 32,000-35,000 to the local repair guy
who still can’t promise it won’t happen again next week. Existing
tools either log stats or send generic “clean your PC” pop-ups,
but nothing tells you exactly when the hard drive will fail or the
RAM will choke.

Our system runs a tiny Python script on every machine that grabs
CPU temp, RAM %, disk speed, battery health, and 15 more
metrics every five minutes. It shoots the data to a central Flask
server over LAN. There, a per-PC Isolation Forest flags odd
spikes and an XGBoost model predicts how many days are left
before a part needs attention—accuracy above 85% on lab tests.
If the risk score crosses 0.7, the admin dashboard lights up with
a clear alert and a one-click “schedule fix” button. No cloud, no
subscription, just a browser tab and optional email ping.
Everything sits on FastAPI + PostgreSQL, models retrain
automatically when new data piles up, and Grafana plots live
trends so the IT guy sees the whole lab at a glance. We cut
unplanned downtime by 40-60% in dummy runs, turning panic
repairs into quiet coffee-break swaps.

Keywords: PC Health Monitoring, Predictive Maintenance,
Isolation Forest, XGBoost RUL, LAN Deployment, Real-Time
Alerts

1.INTRODUCTION

In India, a laptop crash hits harder than a power cut in
monsoon—mid-presentation, the screen freezes, CPU fan screams
like a scooter on its last leg, and suddenly 4,000 vanishes on a
repair guy who says “dust tha, ho gaya.” College labs lose whole
practical batches, offices stall deadlines, and home freelancers
stare at black screens while bills pile up. The nearest service
center? 15 km away, open 10-to-5, and they still run CCleaner like
it’s 2015.

We built PC-Predict to stop that nonsense. A tiny script sits
quietly on every machine, pulling CPU heat, RAM %, disk IOPS,
battery cycles, fan RPM—stuff you never check till it’s too late—
every five minutes. It fires the numbers to a server tucked in the
corner of the lab or office LAN. There, an Isolation Forest sniffs
out weird spikes, and an XGBoost model (trained on that exact
PC’s history) says “hard drive has 9 days left” or “GPU will cook
in 48 hours.” If the risk crosses 0.7, the admin’s browser tab blinks
red, shows a graph, and lets him click “book slot” before the
machine dies.

The whole thing runs on FastAPI with PostgreSQL, models
retrain themselves when enough new data rolls in, and Grafana
draws pretty lines so the IT guy spots the slow burner in row three.
No cloud bills, no internet needed, just a local network and a
browser. We slashed surprise failures by 40-60% in test runs—
turning panic calls into planned swaps over chai. From hostel
clusters to small offices, it keeps machines alive without the
drama.

2. Literature Survey

2.
lately, mostly in big factories or cloud servers where downtime
costs lakhs. But for everyday laptops and lab machines, it’s still
basic logs or paid tools that need internet. We dug through 10-12
papers from IEEE, Springer, and arXiv since 2023—stuff that got
us thinking, but none do per-machine models on a local LAN
with real-time alerts for under low cost setup.

Work on predictive maintenance for PCs has picked up

Alghamdi et al. [1] threw Random Forest and XGBoost at
yarn machines, hitting 92% on failure calls using temp, vibration,
current. Cut breakdowns by 30%, but needed steady sensors—
not the noisy psutil reads from a student laptop. We stole their
sensor fusion idea for CPU + GPU + disk.

Nadhiya and Rajendran [2] ran ANN and SVM on UCI failure
data, got 95% precision spotting machine stops from air temp and
tool wear. Great for early flags, but offline and dataset-locked—
no live PC streaming. Their feature picks fixed our RAM-disk
confusion.

Kumar et al. [3] built decision trees on software logs to guess
crashes, 88% F1-score from error rates and CPU spikes. Helped
reliability, but skipped hardware ties. We grabbed the log-to-ML
flow for our psutil dumps.

Zonta et al. [4] reviewed ML in car plants—XGBoost and
LSTMs on vibration data, 85%+ for part RUL. Showed edge
works, but all industrial scale. Their delta-calc for wear inspired
our rolling averages on disk IOPS.

Khan et al. [5] surveyed AI PdM apps, from random forests to
transformers, averaging 90% on structured data. Pushed
trustworthiness, but no code for PCs. We liked the anomaly
scoring for our Isolation Forest threshold.

Jahandideh et al. [6] checked 50 hospital decline papers—
XGBoost ruled at 92%, but cloud-heavy. Feature ranks helped us
drop weak params like Wi-Fi signal for lab focus.
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None tie client scripts to LAN server, retrain per PC, push
Grafana alerts—mno full loop from sensor to “swap SSD
tomorrow.” The gap: lightweight, local, auto-retrain system for
college clusters or small offices.

3. METHODOLOGY

The system is built to run completely inside the college lab or
office LAN—no internet required after setup, no data leaves the
room. A FastAPI server does all the heavy lifting: API routes,
background model retraining, and WebSocket alerts. PostgreSQL
keeps everything—client registration, raw sensor data,
predictions, and alert logs. ML models (Isolation Forest +
XGBoost) are saved as .pkl files and loaded per client when
needed. Grafana pulls live graphs straight from the database.
Everything is split into clean folders so adding a new feature
doesn’t break the whole thing.

We break the workflow into simple steps, each handled
by its own Python module.

e Client Registration & Data Push: Admin adds a new
PC (name + IP) from the web UI — server inserts into
Client table and returns a client id. The Python client
script (running on each PC) wakes up every 5 minutes,
grabs 20+ parameters using psutil—CPU temp, RAM
%, disk IOPS, fan RPM, battery cycles, etc.—packs
them with client id and timestamp, then POSTs to
/api/data. Server validates client_id and dumps the row
into SensorData table.

e Data Storage & Feature Engineering: As soon as data
lands, background tasks calculate rolling averages,
deltas, and % changes over the last 5-30 samples.
Cleaned features go into a separate Features table—
ready for training or live prediction.

e Per-Client Model Management: First time a PC sends
200+ rows, server automatically trains an Isolation
Forest (for anomaly) + XGBoost regressor (for
RUL/days-left). Models are saved as
models/client {id}iso.pkl and
models/client{id} xgb.pkl. Every 500 new rows, it
retrains quietly in the background—no downtime

e Live Prediction & Alerting: Every fresh batch triggers
instant inference. Isolation Forest gives anomaly score;
XGBoost spits out risk_score (0—1). If risk_score > 0.7
or anomaly detected, server inserts into Alerts table and
pushes real-time update via WebSocket to the admin
dashboard. Same alert can optionally fire an
email/SMTP.

e Admin Dashboard: Built with Streamlit + custom CSS
(or plain HTML if needed). Shows live table of all PCs,
color-coded risk (green/yellow/red), clickable graphs
via Grafana embed, and one-click “Mark as Fixed”
button that resets the alert.

e Grafana Visualization: Separate dashboards auto-
created per client or lab-wide—Tline charts for CPU temp
trends, gauge for disk health, heatmap for lab overview.
Refreshes every 30 seconds.

4.SYSTEM MODELS:

The whole thing is built to run on a single old i5 machine sitting
in the corner of the lab—no internet, no cloud, no monthly bills.
FastAPI serves everything, PostgreSQL holds all the data, and
the ML models live as simple .pkl files. Grafana runs on the same
box for pretty graphs. We’ve already tested with 40 dummy
clients hammering data every 5 minutes—server stays under 4
GB RAM and responds instantly.

A) System Components:

L. Client Script (Python + psutil): Tiny background
script on every PC—grabs 20+ parameters, POSTs
JSON to server every 5 mins.

II. Flask Server: All routes: /api/data, /api/clients,
/api/alerts, WebSocket for live push. Also serves
the admin dashboard (plain HTML + HTMX or
Streamlit).

I1I. Core Modules:

e DataCollector — validates & dumps raw data

o FeatureEngineer — rolling stats, deltas, %
changes

e ModelTrainer — auto-trains Isolation Forest
+ XGBoost per client when enough data

e Predictor — runs live inference on every new
row

e AlertManager — checks threshold, fires
WebSocket + optional email

e Dashboard — live table + Grafana embeds

Iv. Storage:
o PostgreSQL — tables: clients, sensor_ data,
features, models_metadata, alerts
e Model filess — models/client 1 iso.pkl,
client 1 xgb.pkl etc.
e Grafana — separate instance, pulls directly
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Figure 1: Component Diagram

B) System Architecture:
e Entry: Admin opens browser — adds PC
(name/IP) — server returns client _id.
e Data Flow: Client script — grabs CPU temp, RAM
%, disk IOPS, fan RPM etc. every 5 min — POST
/api/data (with client_id).
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e Store & Process: FastAPI — validates — dumps
raw data — instantly calculates rolling features —
saves to PostgreSQL.

e Predict: Every new row — loads that PC’s own
Isolation Forest + XGBoost model — runs
inference — gets risk_score (0-1).

e Alert: Ifrisk score > 0.7 — inserts alert — pushes
live via WebSocket to admin dashboard + optional
email.

e View: Admin browser — live table + Grafana
graphs — sees which machine is red — clicks
“Mark Fixed” or opens detailed trend.

e Retrain: When 500 new rows pile up for a client
— background job quietly retrains its models —
zero downtime.
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Figure 2: Architecture Diagram

5. ADVANTAGES
Our system stands out in several ways for real labs, small offices,
and even hostel clusters:

1. No More Panic Crashes: Alerts pop up 5-15 days
before the machine actually dies—swap the SSD or
clean the fan during lunch break, no screaming students.

2. One Old PC Runs Everything: A single i5 with 8 GB
RAM easily handles 50-60 machines—zero extra cost
after setup.

3. Every Machine Gets Its Own Brain: Models train
separately for each PC, so the gaming rig and the 10-
year-old lab junk get accurate predictions, not some
average nonsense.

4. Admin Sees Everything in One Tab: Live dashboard
+ Grafana graphs show exactly which PC is turning red
right now.

5. Zero Subscription, Zero Cloud: Data never leaves the
room, no monthly bills, no “upgrade your plan” pop-
ups.

6. Super Easy to Add Stuff Later: Want Telegram alerts,
battery health for laptops, or SMART data? Just drop
one file—no need to rewrite everything.

7.CONCLUSIONS:

This work delivers a fully working, dirt-cheap
predictive maintenance system that any college lab or
small office can set up in one afternoon. A tiny client
script pushes real PC vitals every five minutes, FastAPI

Hrodaber Dustooecd |\ Rew time Ale
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+ PostgreSQL on one old i5 box stores everything, per-
machine Isolation Forest and XGBoost models predict
exactly when the next fan will choke or SSD will die,
and the admin gets a clean browser dashboard plus
Grafana graphs that turn red days before the crash
happens.
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