ArrayFormula + Query: The Duo That
Replaces 90% of Macros

Mastering the ultimate power combination for dynamic Google Sheets automation

The ArrayFormula + Query Duo

RAW DATA

Date Product Units Price Cost

Region

Messy, unprocessed data
from multiple sources

AUTOMATE
One formula.
Entire dataset.

Calculate at scale. Filter with precision. Deliver results.

®

ArrayFormula

Perform calculations
across entire arrays
in one step

Stronger Together

©
®

POWERFUL
Automate complex
calculations instantly

@

SCALABLE
Works with thousands
of rows effortlessly.

POLISHED REPORT
Product Region Total Units  Total Revenue
Product A North 12,450 $248,900
| Producta  South 9230 $184,600
Product B North 15,670 $315,200
’ ProductB  South 11,340 $231,500
- Pr c North 8910 178,300
Filter, sort, group & ! ak d
summarize data Product C South 7,560 $147,800
with precision
Total Revenue Total Profit 9
§1,306,300 $§377,250

Clean, summarized insights

PRECISE ready for decisions
Extract exactly the

insights you need

FLEXIBLE RELIABLE

Consistent, accurate
results every time.

Filter, sort, group,
aggregate—your way.

©

Most spreadsheet users reach for App Script or Macros the moment a task feels complex.
However, scripts are brittle, require manual triggers or specific permissions, and often fail silently.
This guide explores how to build self-healing, real-time data pipelines using only native formulas.
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Profit %
28%
26%
3%
29%
27%
25%

Avg.Profit% |
27.7%



1. Why Formulas Beat Macros for Automation

FROM COMPLEX & FRAGILE TO SIMPLE & RESILIENT
@ MANUAL / MACRO PATH /_ @ FORMULA PIPELINE PATH

— COMPLEX & HARD TO MAINTAIN ARRAYFORMULA + QUERY
(4 / > Long, brittle VBA code that's hard % fx Use native spreadsheet functions to

to build, understand, and debug. transform and analyze data at scale.
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H 0 BREAKS EASILY THE MACRO KILLER MINDSET
8 0 Any change in source data, layout,
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m DYNAMIC & RESILIENT
or names can break scripts. Q Eliminate Fragile Code u
@ Build Smart Formula Pipelines
SLOW & RESOURCE HEAVY Q Create Resilient, Scalable Systems FAST, EFFICIENT & SCALABLE
Macros run sequentially, are slow é Runs instantly, handles big data
- on large data, and error-prone. L effortlessly, and stays reliable.
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Automatically adapts to changes in e
data, structure, and new records. i
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g THE QUTPUT: POWERFUL, REAL-TIME DASHBOARD
ToTAL AEVENE ToTALOROERS PRoFT PROFIT ARG
$1.25M 4,289 $312K 24.9%
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prosucte [ o7

REVENUE BY CATEGORY REVENUE OVER TIME TOP 5 PROOUCITS BY REVENUE
FRAGILE. SLOW. RISKY. 2200k RESILIENT. FAST. FUTURE-PROOF.
& Macros create technical debt . procuct I '~ Formula pipelines deliver lasting

and break when you need b . procucts | -« value and scale with your

them most. prococcc [ << business.
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KILL THE MACROS POWER UP WITH FORMULAS /\) BUILD ONCE. HEAL ALWAYS. SMARTER SPREADSHEETS.
NOT FRAGILE CODE 1| SCALE FOREVER. STRONGER DECISIONS.

NOT THE PRODUCTIVITY

Macros (VBA or Apps Script) create technical debt. They are often hard to maintain, slow on large
datasets, and can be blocked by security settings. Formulas, on the other hand, are dynamic,
recalculated instantly, and live directly in the data flow.

Macros / Scripts ArrayFormula + Query Duo

Refresh Speed Manual or Trigger-based Instant / Real-time
Complexity High (Code required) Moderate (Syntax required)
Reliability Fragile (Breaks with layout changes) Resilient (Self-healing)
Security Often blocked / Requires permission Safe / Native

Scalability Slows down at scale Engineered for big data



2. ArrayFormula: The Row Multiplier

E ArrayFormula B -

B Cc

>

Items Calculated Value

Write one formula. ShE
Get results for many rows. 1 fX =ARRAYFORMULA..) |

o A2 T — 125 ()
ONE FORMULA
Enter ArrayFormula S 2 L 250 O
in a single cell 4 4 M e 175 ()
5 n [ == 320 o
¥ ¥ o
TO 6 [ o= 450 (/]
MANY RESULTS i G 25 @
Automatically fills 8 o e 380 (]
the enti | 8
e entire column . v &k ©
~ 10 2 e 275 (V)

ArrayFormula is the engine that allows you to apply a single formula to an entire column. Instead
of dragging a formula down thousands of rows (and forgetting to update it when new data
arrives), ArrayFormula handles the expansion automatically.

Standard Syntax:
=ARRAYFORMULA( A2: A + B2: B)
The "IF + Row Check" Pattern (Crucial):

To prevent your formula from calculating on empty rows at the bottom of the sheet, always use
this pattern:

=ARRAYFORMULA( | F(A2: A="", , A2:A * 1.05))



3. QUERY: SQL Power in a Single Cell

Google Sheets QUERY Function Architecture

Order ID

Transform messy data into meaningful insights using SQL-like queries

£ @ SOURCE DATA £ @ QUERY PROCESSING & @ RESULTS

Raw, messy, and unstructured data Google Sheets QUERY() engine Clean, filtered, aggregated, and sorted results
interprets and executes your SQL-like query
Date | Customer | Product | Category | Region | Sales |Quantity

002 /52024 Bob Chair Fumitire  West 150 2
1003 1/6/2024  Charlie Laptop  Electronics  East 1100 1 SELECT West Electronics 3,100 3
1004 1/7/2024  Alice Desk Fumiore  North 300 1 Region,
1005 /772024 Eve Phone  Electronics  South 700 1 Category, North Electronics 1850 2
1006 1/8/2024  Bob Laptop  Electronics  West 1150 1 Sy saLes) poglotal sales.
SUM(Quantity) AS Total Quantity
1007 1 David Chair Fumiture  East 1 3 South Electronics 1,750 2
WHERE
1 4 Pl 1
008 1/9/202: Alice hone  Electronics  North 650 T S I
1009 1/9/2024  Charie  Desk Fumite  South 280 1 AND Sales > 8 East Electronics 1100 1
010 1/10/2024  Eve Laptop  Electionics  West 1250 1
GROUP BY
1011 1/10/2024 Bob Phone Electronics  West 600 1 Region, Category Nerth Famitie 620 1
1012 1 Frank Desk Fumitre  North 320 1
ORDER BY
M3 11172024 Alice Chair Fumitre  East 200 2
e . ' bl Total Sales DESC East Fumniture 200 2
1014 1/11/2024  Charie  Leptop  Electronics  South 1050 1
05 112/2024  Eve Desk Fumitre  West 310 1
=5 Parses  Fiters — Aggregates — Sorts — Retums results ble i
Duplicates; blanks, inconsistent entries; and granular detail ? Ve g 5 3 ‘ o s r:nslgh(s ina clean, ot
make analysis ifficult, inside Google Sheets. No scripts. No extra tools. ready for charts or reporting
SQL-like building blocks used in QUERY
SELECT WHERE GROUP BY ORDER BY
Choose the columns you want Filter rows based on conditions. (13 Aggregate data by cne or more T Sort the results in ascending
i to return, i: MmN columns. ‘L | or descending order.
SELECT Region, SUM(Sales) WHERE Date >= °2024-01-81 GROUP BY Region, Category ORDER BY Total Sales DESC

Q QUERY brings the power of SQL to Google Sheets—enabling fast, flexible, and repeatable data analysis without leaving your spreadsheeet.

The QUERY function is arguably the most powerful function in Google Sheets. It allows you to
use a language similar to SQL (Structured Query Language) to filter, sort, and aggregate your
data.

Basic Architecture:

=QUERY( Dat aRange, "SELECT ... WHERE ... GROUP BY ... ORDER BY ...", [Headers])

SELECT Pick specific columns SELECT A, C, sum(D)

WHERE Filter rows based on conditions WHERE B = "Paid"

GROUP BY Aggregate data (Pivot style) GROUP BY A

ORDER BY Sort the results ORDER BY sum(D) DESC

LABEL

Rename headers in the output LABEL sum(D) "Total Sales"



." RETURNS -
H Category Items Units Value % of Total Value Cutsgory: StockiGraes
: All Low Stack
£J 5
_@ ADJUSTMENTS 0 lectionics 128 6521 s1258450 ([ o7 e D o Nasiie
& Fumiture 2 3,245 $654,230 26.4% ELCHBS;  \Wisleastiéadbhones
st g 0 d FUR-2045  Office Chair
age 3
$ G Apparel L 2340 555032),080 129K APP-3078  Polo Shirt (M) Apparel
HOM-4021  Desk Lamp
{A} Home&Garden 58 1736 §189.420 7.6%
ELC1044  USB-CCable
g (=) other 2 $55,720 22% FUR-2067  Bookshelf
@ Electronics @ Fumiture
Aopand Home & APP-3099 Baseball Cap Apparel
CENTRAL INVENTORY SHEET TOTAL 389 15,842 $2,4799 500 100% “ b
Home & Garden Other
Single Source of Truth Showing 1to 7 of 37 low stock items:
ZERO MAINTENANCE m AUTOMATIC REFRESH POWERED BY ARRAYFORMULA + QUERY ACCURATE & RELIABLE
No manual updates. U Live data. Real-time insights. fX Smart formulas do the heavy lifting. nﬂl] Consistent. Dynamic.
No complex work.
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4. The Duo: Building Dynamic Pipelines

The real magic happens when you combine them. You use ArrayFormula on your "Raw Data"
sheet to calculate new values (like Net Profit or Status Flags) and then use QUERY on a
"Dashboard" sheet to summarize that data in real-time.

GOOGLE SHEETS

LIVE DATA STREAM STOCK LEVEL

15,842

Total Units.

@

SALES ORDERS -
= 1

B PurcHasss -

-

Set it up once. Let it run forever.

A 8.6% vs Last Month

Always current.

DYNAMIC INVENTORY DASHBOARD

Built with ArrayFormula + Query

dg?a AUTOMATIC CATEGORY GROUPING (via QUERY Y VALUE BY CATEGORY Y FILTERED INVENTORY LIST (via QUERY

INVENTORY VALUE LOW STOCK ITEMS
Total Value : Items Below Threshold

A 6.3% vs Last Month ¥ 12.5% vs Last Month

You get the insights. Actionable.

Example Case Study: Real-time Inventory Management

(Category
Electronics

Furniture
Home & Garden

Electronics

Furniture

®

n AUTOMATIC REFRESH

U Always up to date.

Always accurate.

LAST REFRESH

10:24 AM

May 24, 2024
Auto Refresh: ON

Location
Al

Location Stock Value
Main WH 5 $1.245
Main WH 3 $415
North WH 8 $136
South WH 4 $72
Main WH 6 $54
North WH 2 $210
South WH 7 $49

>

SAVE TIME. FOCUS.

Less spreadsheet work.
More business impact.

Imagine a sheet where every new sale or restock is logged. By using this duo, you can build a

system that:

» Automatically calculates current stock per item (ArrayFormula).

* Flags "Low Stock" items instantly (ArrayFormula).

» Generates a prioritized re-order list on the dashboard (QUERY).

Calculate Line Totals
Check Thresholds
Filter for Restock

Summarize by Category

ARRAYFORMULA(Qty * Price)

ARRAYFORMULA(IF(Stock < 10, "RESTOCK", "OK"))

QUERY(..., "SELECT * WHERE Col10 = "RESTOCK"")

QUERY(..., "SELECT Col2, sum(Col5) GROUP BY Col2")



5. Advanced Duo Patterns

A. Dynamic Range References

Use curly braces {} to stack data or rearrange columns inside a QUERY. This is essentially
"Macro-free ETL".

=QUERY({ Sheet 1! A2: D; Sheet 2! A2: D}, "SELECT * WHERE Col 1 > 0")
B. Using Cell Values in Query String

Link your dashboard filters to dropdowns (Data Validation) and update the query string
dynamically.

=QUERY(Data, "SELECT * WHERE A ="'" & Bl & "'")

Conclusion

Macros are for tasks that formulas cannot do (like sending emails or creating custom menus). But
for data processing, transformation, and reporting, ArrayFormula + Query is the faster, safer, and
more reliable choice. Master this duo, and you master your data.



