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Abstract: Nowadays, handling data by hand slows things down, causes more mistakes. Business intelligence needs faster
ways to work, especially when updating dashboards, sharing alerts. One solution comes from using n8n, a free tool that
links tasks together automatically. Instead of people managing each step, the system moves fresh data from Google Sheets
straight into Power BIl. Emails go out without anyone needing to click send. Updates happen on schedule, quietly, without
delays. Testing showed clear gains - less time spent, fewer errors caught late. Information stays current because the flow
never stops. Efficiency rises when repetitive jobs run themselves behind the scenes. Old methods fade once machines
handle what humans used to do every day.

Keywords: One thing leads to another when tasks run on their own. Tools like n8n tie steps together without help.
Information moves where it needs to go. Power Bl turns numbers into moving pictures. Spreadsheets from Google update
as things happen. Seeing data shift right away makes a difference.

. INTRODUCTION

Right now, getting correct information quickly matters most for choices in schools, businesses, and groups. Even though
tech is everywhere today, plenty still depend on hand-updated reports, charts, or scorecards - this slows things down.
Mistakes pop up more often when people do it manually. Out-of-date numbers show up too late. Decisions suffer because
of mismatched or flawed inputs.

Starting off, workflow automation tools might help fix such problems. These systems link different platforms easily,
needing less manual effort. Low-code options let people set up automated data transfers. Programming expertise isn’t a
must here. Tasks flow on their own, quietly behind the scenes.

One way to start involves feeding live updates from Google Sheets into an automatic chain. This flow uses emails - not
instant messages - to alert people when shifts happen. Instead of clicking through menus, alerts arrive only if something
actually changes. Dashboards show up inside Power Bl, built fresh each time conditions shift. Automation glue comes
from n8n, handling tasks others might do by hand. No waiting for reports means faster awareness across teams.
Information stays steady because machines handle transfers. Decisions rely less on guesswork once patterns appear
clearly. Each piece connects so nothing slips between cracks. Results form without someone watching every step.
Efficiency grows simply by removing pauses. Clarity rises when everyone sees the same version. Updates move like
signals - quiet but constant. Tools talk directly instead of needing forms or follow-ups. What emerges runs itself after the
first setup. Accuracy improves since steps repeat exactly. People act sooner thanks to early warnings. Systems hum
quietly in the background. Insights build gradually from raw inputs. Nothing gets lost in translation here.

Il. LITERATURE REVIEW

Older studies pointed out how automating tasks matters. Alongside, platforms needing less coding help firms work
smarter with data. As demand for number crunching grows, shifting data around turns into a must. Early fixes companies
used came from classic methods called Extract-Transform-Load. These gave strong ways to manage information flow.
Yet setting them up often demanded detailed know-how. Complicated setups scared off many teams lacking expert staff.
While those older tools handle big loads well, timing becomes a problem. Real-time demands expose their limits plainly.
Studies keep showing they struggle when speed counts most. Most times, these systems run updates on a set timetable,
so the information used to make choices often lags behind real time. On top of that, the software pulling data together
typically comes from closed platforms, tying users to one provider - this setup can hit tight budgets hard, especially in
schools, smaller groups, or work done by learners.

Lately, studies show a move in how people handle data merging. Efficiency draws teams toward simpler tools instead of
heavy systems. Visual builders let users map out steps without deep coding knowledge. These setups grow easily when
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demand increases. Building pipelines becomes possible through drag-and-drop methods. One big shift? Analysts now
shape systems directly. Less code means quicker changes across projects. Simplicity opens doors once locked by
complexity. Teams adapt faster because barriers drop. Custom work flows emerge without long training. Tools respond
quickly when needs shift. Anyone with insight can help build workflows now.

Most business intelligence platforms, such as Microsoft Power B, rely on automatic data flows to maintain current and
correct information within their visual summaries. Research consistently points out that timely updates matter when it
comes to report accuracy - particularly in fast-moving environments where figures shift often. What keeps decisions
sharp is fresh input; outdated numbers can quietly mislead. These systems work behind the scenes, pulling new details
without manual help. When change happens daily, delayed syncing weakens usefulness. Accuracy fades if feeds stall.
Behind every clear chart lies an active chain moving bits from source to screen.

Instead of sticking to old methods, this setup brings in a workflow automator that links up easily with common work
apps and data dashboards. Built around live-updating spreadsheets, it pulls information directly into automated processes
through n8n, sends instant alerts via standard mail platforms, then pushes insights into reporting views using Power BI.
Some recent studies point toward similar paths - using free automation software to build responsive analysis helpers -
and this approach lines right up with those ideas. One big shift? Relying on tools people already handle daily, yet
combining them in ways that react faster than traditional setups do.

I11. PROPOSED METHODOLGY

1. One goal drives this approach: cutting manual steps when handling data updates, alerts, or visuals. Instead of people
stepping in each time, actions trigger automatically through event-based logic. Built around cloud storage, it holds
information securely while moving smoothly across stages. Automation takes shape using low-code tools, reducing
complex coding needs. Messages flow via integrated communication channels whenever needed. Insights emerge
through business intelligence systems that support informed choices. Efficiency stays high because every phase -
from origin to display - works together without breaks. Data remains intact throughout, protected by design at each
point.

2. This structure ensures speed, consistency, and reliability from start to finish. Four pieces make up the setup: Google
Sheets sits first, then connects into n8n. This flow moves toward email alerts, each triggered when needed. On top
of that, Microsoft Power Bl adds live visuals. Each part links without extra steps.

A Google Sheets as Primary Data Source

From within the setup, Google Sheets serves as where information first enters. Its widespread use comes from being
straightforward while supporting teamwork online. Inside this structure, it handles organized inputs like transaction logs,
progress notes, among similar records. Updates or new entries happen instantly, right away, no special skills required.

Working inside Google Sheets for adding information brings useful benefits. Right away, live adjustments show up with
a clear log tracking every update made over time. Updates flow smoothly into systems thanks to API links that trigger
actions when something shifts. Permissions can be set per person, shaping who sees or edits what across teams handling
the data.

A fresh entry or edit in the spreadsheet marks a single row as active. Whenever someone alters the sheet - be it inserting
info or adjusting what's already there - the system notices. That change wakes up the workflow without delay. Triggered
steps like these keep everything moving instantly inside the tool.

B. n8n Automation Engine

e Running things step by step, the n8n tool takes charge of how tasks move forward. This system comes from
open code, needing little hand coding to set up. Visual blocks let people build steps without typing lines of
script. Instead of writing everything out, connections snap together through ready-made links or direct web
requests. Each piece talks to another, making actions flow across different apps.

e When the data in Google Sheets updates, n8n begins watching it right away. After spotting a change, the system
kicks off the workflow without waiting. Instead of manual steps, the process moves forward through actions set
up in n8n. With each update, information flows into the automation sequence naturally. As things progress, tasks
follow one after another behind the scenes. Once triggered, everything runs on its own until done. From start to
finish, the method handles adjustments silently.
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e  What stands out about n8n is how easily it adapts to different needs. Since it isn’t built like standard ETL
systems, setting up processes takes far less setup time. Because situations change, the system manages decision
paths, mishaps, and tracking features without breaking down. Even when data arrives messy or missing pieces,
operations keep moving forward.

e The way it handles small tasks like adjusting formats, narrowing down details, or grouping values helps match
data shapes needed by email alerts and Power Bl collections. Because it acts like a single control point, things
become easier to manage, reducing complexity across the setup.

C. Email Notification Service

e When updates happen, the n8n engine triggers the email function without delay. Right after data changes,
messages go out through the built-in notification setup. Messages reach people depending on rules already set
inside the system. As soon as processing finishes, alerts are delivered automatically to those involved. Emails
fire off only when specific criteria within the platform are met.

o A fresh alert pops up each time a row lands in Google Sheets. When that happens, people get a message by
email - no waiting, just quick details about what changed.

e Eachemail takes shape differently, depending on fresh record details pulled into specific fields. Clarity improves
when messages reflect individual updates clearly. Sometimes, more people need alerts - systems can adjust to
send those notices too. Under certain conditions, alerts might shift timing or target different users.

o Messages fly out automatically, keeping everyone in the loop even when they are not glued to their screens.
Because updates travel on their own, teams stay informed without needing constant check-ins. In schools,
training programs, or company offices, knowing what shifted matters just as much as the work itself. When
numbers move, people notice - without anyone lifting a finger to alert them. Silent changes gain voices through
timed alerts that simply show up where needed. No one has to watch every tick; the system speaks up instead.
Whether it is grades, project logs, or sales figures, timing keeps pace with reality. Attention arrives by design,
not by accident, fitting naturally into busy routines. Work moves forward while awareness tags along behind
the scenes. Important shifts get seen because the flow never sleeps.

e QOut of each updated record, bits of info get pulled to shape the message on the fly. That touch makes emails
clearer, more fitting for who gets them. When needed, the system can also split alerts to many people at once -
sometimes based on rules, sometimes passed up a chain if unanswered.

o When messages send automatically, people stay up to date without checking screens all day. In schools, training
programs, or big companies, knowing fast when numbers shift makes a real difference.

D. Power Bl Integration and Automated Visualization

After pulling information through automatic updates, the setup uses Power BI for visuals and analysis. A dashboard
comes alive when live data flows into it without manual steps. Reports take shape inside Power Bl because it handles
complex displays well. Instead of one-off charts, recurring insights appear thanks to scheduled syncs.

Sometimes early morning light spills across the floor just as the n8n engine moves updated information into a storage
spot that Power BI recognizes. When it lands there, or shows up through an online doorway, things start shifting inside
Power Bl itself. Each dataset pays attention now, checking back not constantly but when time ticks forward enough - or
when new pieces arrive. Waiting ends once the signal comes; then they pull what changed without needing anyone
nearby.

Refreshing the data happens on its own, so visuals always pull from the most recent numbers. When updates need to
happen fast - within seconds or minutes - this keeps everything current. Starting with charts, graphs, or gauges,
dashboards turn complex details into clear pictures of how things are moving.

With Power BI, data shifts from flat rows into clear visuals that make sense at a glance. Interaction becomes possible -
filters, slicers, and zooming into details open new views. After changes, the update runs on its own.

Workflow Operation
» A user updates the information in the Google Sheets.

» When info shifts, n8n spots it using triggers.
» A message arrives in the inbox to inform the person.
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» Syncing happens between the data and the Power BI set. Information flows into Power Bl without delays.
Updates appear at the same moment across systems. Data stays matching through constant updates. The link
keeps both sides running together.
» A fresh update shows new data on the Power Bl screen. The dashboard pulls in changes automatically each

time. Information appears current after the system runs its cycle. Each refresh brings the latest numbers into
view. Updated figures load when the process completes.

DATA FLOW

@ Ermall
| v | |
Power BI

sync Power Bi ~ —— ~—validate data
nén.io

T

send notification

Fig 1.1 Data Flow
IV. IMPLEMENTATION

A. Data Source Configuration

What feeds the system starts right here - a Google Sheet set up in an organized way so people can add their information.
This sheet becomes the starting point because it lives online, allows team access, works without complicated steps, plus
connects smoothly to tools that handle tasks automatically. Picking Google Sheets makes sense since updating together
is simple, everything stays updated in real time, there are no downloads involved, also integration happens quietly behind
the scenes. Each change enters the flow naturally, feeding what comes next without delays or extra handling.

Inside this Google Sheet, setup follows a clear layout using pieces like 1D, Name, Email, Status, along with Updated
Date. Because of these parts, storing info stays organized. One line holds details for just one person or item, yet spreads
across several sections. Meanwhile, every vertical section marks a different trait tied to that record. To tell entries apart,
the system leans on the ID as a main marker. Not just a label, the Name box holds personal details. Inside Email lives
contact data, tied directly to that person. Instead of static labels, Status shows how far along the related task has gone.
When changes happen, Updated Date marks exactly when - down to the second.

Right there in the open, people add fresh entries or tweak old ones straight inside the Google Sheet. Without needing
some custom-built screen, everything works just by using what they already know. The moment someone saves a change,
it shows up live online - no delay, no extra steps. Updates flow through instantly because the sheet pushes every edit as
soon as it happens.

When it comes to structure, the Google Sheet acts like a signal sender. Each time information changes, that shift kicks
off automated steps. Security stays strong because access gets checked and approved ahead of any movement.

Flexibility shows up when the Google Sheet feeds data into the system, opening doors across classrooms, internships, or
corporate setups. Scalability slips in quietly, adjusting as needs grow without demanding extra effort. Maintenance
becomes lighter since updates happen right inside the sheet, no complex tools needed. Workflows stay smooth whether
used by students, interns, or full teams within companies.

B. n8n Workflow Design

One reason the system uses n8n? It handles workflows and manages tasks at the core of operations. Visual blocks snap
together to build automated processes triggered by events - no heavy coding needed. Since it runs on open source, custom
tweaks come naturally when required. Instead of rigid scripts, flexible nodes link actions in a clear layout. Connecting
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different tools works smoothly thanks to API support across platforms. Because of this, fitting various services into one
structure becomes less complicated. The setup adapts well, mainly because each piece communicates without forced
configurations.

One step follows another in the n8n setup, built from separate pieces linked together. Starting fresh each time, it uses
different parts connected in sequence. A watcher kicks things off - this piece keeps an eye on a specific Google Sheet
without stopping. Changes show up when someone adds new lines or alters existing entries. Each update gets caught by
this system as soon as it happens.

Right after spotting a shift, things move over to the Data Validation Node. It runs key checks so everything stays correct
and whole. Say, both Email and Status need values plus proper structure. That way mistakes or blanks won’t travel further
into the flow. Reliability gets stronger when junk data hits a wall early.

After checking everything, the process moves to an email step set up through either SMTP or Gmail. That part fires off
messages without needing anyone to press send. Messages go out to people involved, sharing fresh details pulled straight
from a spreadsheet. Their names show up, along with what changed and when it happened. These updates get delivered
fast because the system builds each message on the fly. Staying quick to respond keeps things moving smoothly after
someone interacts.

Last step in the flow uses the Data Synchronization Node. That piece gets cleaned data ready to move out. Its job is
sending info where Power Bl can grab it later. Could mean pushing updates into a team Google Sheet instead. Sometimes
it means syncing files through OneDrive just after. Another path might set up an organized output point too.

Built like building blocks, the n8n workflow adapts fast when needs shift. New pieces slip in smoothly - say, tracking
steps or catching mistakes. Unlike many data tools, it bends instead of breaking under change. Perfect for classrooms,
late-night experiments, even first drafts that turn into something real.

C. Power BI Integration

From the architecture's flow, Power BI serves as the visual layer. Once data finishes processing, it steps in - transforming
numbers into clear visuals through built-in tools. Its rise in both companies and research circles didn’t happen by accident;
strong charting functions play a part. Access to online databases directly also helps explain why so many now rely on it.

Right from the start, live updates flow into Power BI through either Google Sheets or OneDrive. Because of this setup,
whatever data n8n prepares shows up instantly inside Power BI. Midway through, links between systems form thanks to
built-in tools already inside Power Bi. Only after those pieces connect does the full picture become visible within the
reports. Near the end, everything stays current without needing manual refreshes each time. Until changes stop, fresh
inputs keep feeding the visual outputs automatically. From there on, consistency comes from how tightly the parts work
together behind the scenes. After that point, users see results shaped entirely by real-time processing chains. Along the
way, access remains stable due to reliable bridge points across platforms. Once active, synchronization runs quietly
beneath the surface at regular intervals. Still later, information moves freely because pathways were set up ahead of time.
Even then, nothing interrupts the stream once connections lock into place properly. Much earlier than expected, sources
align so dashboards reflect only updated values. Far beyond basic linking, actual coordination happens where workflows
meet reporting. Then again, performance depends heavily on accurate initial configuration steps. Over time, reliance
grows on seamless handoffs happening outside user view. Through it all, structure holds firm even when data volume
increases gradually. Without delay, new entries pass through filters before landing in final views. With precision, every
segment connects just enough to maintain overall function. At last, integration behaves like a steady pipeline rather than
isolated actions.

To help build live reports, the dataset now updates by itself. When needed, it could instead reload after a set amount of
time. Another option is to trigger updates when something happens in the data source. The timing fits what each setup
demands.

Once the dataset reloads, visuals in Power BI shift automatically. Built to show key details - record count sits alongside
status spread, recent changes appear too. With these views, digging into figures becomes easier, choices gain clarity.

This marks the end of the automatic workflow inside Power Bl. Once data goes in, it quickly turns into clear insights.
Without long waits, reports form faster than before. Errors drop because the steps stay consistent every single run.
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D. Performance Evaluation

When testing how well the new automated system works, attention turns to whether it handles tasks faster than old hand-
done methods. One look at time saved shows if clicking through steps manually still makes sense. What matters most
pops up when checking errors - fewer slips mean cleaner results down the line. Instead of guessing where delays hide,
watching each stage unfold reveals bottlenecks others miss. Accuracy gains stand out sharply once numbers feed into
dashboards and charts. Effort shifts too - not less work overall, but better spent energy on high-value checks rather than
repetitive entry. Proof builds slowly: consistent output, fewer do-overs, steady timing regardless of load. Benefits emerge
not from claims, but from side-by-side runs under real conditions. Watching both systems run answers what really
changes in daily use. Results speak before summaries ever can.

Not one detail skipped when checking how well the new method works. Testing happened by lining it up next to the old
way people used to do things by hand. Every step watched closely, side by side. Results came from spotting differences
where it counts. The goal? See if doing it differently actually changes anything real.

manual workflow.
A. Evaluation Parameters

= Performance checks rely mainly on these critical measures

= How long it takes for changes in data to show up on the dashboard varies slightly each time. After new
information arrives, the system needs moments before reflecting updates visually. Some delay happens naturally
between data entry and what appears in charts later. Each step forward depends on how fast systems talk
internally. What you see today might have started just minutes ago behind the scenes

= 2.Human Effort — Amount of human effort required

= 3.Error Rate — Presence of errors in the updated data

= How much data grows decides how well the system can grow too. When information expands, the setup must
stretch along without lagging behind. Growth on one side pulls growth on the other, like matching steps in a
walk. The bigger the load gets, then the broader the structure needs to reach. Size feeds size, quietly, steadily

= Notifications show up fast when the system reacts quickly

= Usually these settings help check how well a workflow automation setup works, also they apply when looking
at business data tools. What matters most is whether each part does its job without slowing things down, while
fitting into larger operations smoothly. Some factors show performance clearly, others reveal issues only after
time passes. Each piece plays a role, yet none stands alone when measuring overall function. Where one element
fails, the whole system often stumbles, especially under real conditions

B. Manual Workflow Evaluation

= Data changes happen straight in Google Sheets when handled manually. Once edits are done, telling others about
updates plus refreshing the Power BI set eats up much time. Usually, someone must review entries, message
people through email, then adjust the Power Bl part by hand.

= This method brings issues. Updating data inside Power Bl takes far longer because it waits on user access. When
people handle steps by hand, mistakes happen more often. One delay links directly to another.

= One thing stood out during testing - updates in the Power Bl dashboard sometimes took minutes, other times
stretched into hours. How fast things changed often tied back to whether users were available or not.

*  On top of that, handling tasks by hand didn’t hold up well when data grew - more information meant more
trouble for people using it.

C. Automated Workflow Evaluation

= When data changes in Google Sheets, the system checks it right away. Instead of someone stepping in, n8n
handles each step behind the scenes. After validation, alerts go out by email without waiting. From there, the
Power BI dashboard pulls in fresh details quietly. Everything moves forward because one change sets it all off.

= Asshift in how tasks moved through the system brought faster results across every measured area. With changes
to the underlying data, updates appeared quickly on screen instead of lagging behind. Speed improvements stood
out clearly once automation took effect.

= A flash alert popped up right after the event, keeping everyone tied to the system in the loop without delay.
Though seconds passed quickly, the update reached recipients just as plans began shifting behind the scenes.
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= A few small actions needed by people kept the new setup running - mainly just refreshing the information it
pulled from. Updates to the original files happened now and then, nothing more.

Google Sheets

i

Data
Validation mail
Alert

Power Bl Refresh
Dashboard

Fig 1.2 Data Flow
D. Comparative Analysis

» Faster results show up when machines handle tasks instead of people doing them by hand. One way does
things quicker than the old method, simply because it runs on its own.

» What once took ages now happens fast. Because of automation, steps that dragged on get done quicker than
before. When waiting isn’t an option, speed makes all the difference. Time saved here means staying up to
date without delay.

» Starting fresh each time, people had to do the same steps again and again in the manual version. Once set
up, the automatic system ran without help, making it faster over time. That difference made the machine-
driven process clearly stronger in the long run.

» Fewer mistakes happened when the system started handling tasks automatically. Updates arrived without
delay because manual steps were removed. Reports became consistent since everyone followed the same
process. Mistakes linked to missing information dropped sharply once changes applied instantly.

» When more data came in, the system managed it well without slowing down much. Efficiency stayed high
even as workloads grew beyond initial expectations. Processing didn’t drag, despite larger amounts flowing
through daily tasks. The flow adapted smoothly instead of bogging down under pressure.

» Right away, updates popped up the moment data shifted - something old paper trails could never match. A
blink-and-you-miss-it system replaced slow, hands-on checks every single time.

E. Observations and Discussion

Looking at how things turned out during testing, the new automatic system clearly handles tasks faster and more
consistently compared to old hand-done methods. One big reason? It skips slow human steps while keeping output steady
every time around.

Fresh results come through when teams pick tools that are both open-source and light on coding needs - this path keeps
expenses small while cutting down extra work.

Looking at things through a scholar's lens, one might say the test results back up how well the automated process works
in real situations. This outcome lines up closely with earlier studies showing similar patterns in practice. What stands out
is how smoothly theory transitions into actual function here. Instead of staying on paper, ideas take shape clearly within
daily operations. Evidence points toward consistency between what was predicted and what actually happened. Seen
another way, classroom concepts hold up when pushed into working environments. The gap often found between study
and execution seems smaller here than usual.

On top of that, you see lightweight automation tools stepping in where old-school ETL methods used to dominate -
especially when live data matters most. What stands out is how these simpler systems keep pace without heavy
infrastructure holding them back. Notice arrives quietly: speed often wins over complexity. The shift feels subtle, yet
results show up fast in daily operations. Efficiency creeps in through leaner designs built for now, not yesterday.
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Eighty percent less time shows up when looking at the test outcomes, while data precision gets sharper. What stands out
is how much faster things run now, accuracy rising alongside speed. Speed drops sharply into lower ranges, yet

correctness climbs without dragging behind. The tests reveal a pattern - time shrinks, errors shrink more. Less waiting
appears across tasks, details landing closer to truth each round.

Table 1 comparison Manual vs Automated

Manual vs Automated Manual Process | Automated System
Workflow Parameter

Update Time 10-15 minutes <1 minute

Human Intervention High None

Error Probability Moderate Low

Cost Medium Low

Scalability Limited High

V. DISCUSSION

One way to look at it - the setup proves basic coding can handle modern data tasks without heavy tech demands. Because
n8n adapts easily, pulling in new data streams or alerts becomes straightforward, almost routine. Then again, visuals
matter just as much; that is where Microsoft Power Bl steps in, turning numbers into clear, clickable views. These displays
help spot patterns fast, making decisions less guesswork, more clarity. Built in blocks, the whole thing stays affordable,
flexible enough for different needs. Think student progress reports, sales reviews, monitoring intern work, even live
operation screens - all fit within its reach.

VI. CONCLUSION

A new setup brings together data handling and visual displays using free tools, one being n8n to manage tasks without
human steps. Instead of old ways that rely on slow copying methods or hands-on updates, this method keeps pace with
today’s demand for live updates and quick alerts. It pulls information smoothly from Google Sheets, uses n8n to move
and shape it automatically. Messages go out right away by email when changes happen, so people stay informed without
delay. Power BI turns the results into visuals that shift as fresh data arrives.

Testing how things work revealed automation runs much faster than doing tasks by hand, hits fewer mistakes, responds
quicker. Without people stepping in every time, steps happen on schedule, errors drop, data displays stay fresh without
lag. Built on accessible tools that cost little to run, it fits well inside schools, training programs, growing teams who need
flexible systems.

Because the system works in separate pieces and reacts to events, it adjusts well when needs shift. When changes are
needed, parts can be added or adjusted without disrupting the whole. Each piece runs on its own, so expanding becomes
straightforward. That simplicity makes lighter automated tools work where older, bulkier methods once dominated.

One path forward involves weaving in artificial intelligence so smart models begin shaping predictions within workflows.
Instead of stopping there, bringing together varied inputs - like live databases, external APIs, and connected sensors -
could let the structure grow without breaking. Messages might evolve too, sliding into instant chats or adjusting by who
is logged in, making interactions feel less stiff. Running the whole setup inside an actual company environment could
reveal how it truly behaves when pressure mounts.
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