
Meet	the	Grammarian	Who	Coded
Language	Before	Computers	Existed

Somewhere	 around	 the	 5th	 century	 BCE,	 a	 scholar	 in	 ancient	 India	 named
Panini	 did	 something	 so	 precise,	 so	 systematic,	 that	 modern	 computer
scientists	still	study	it.	He	wasn’t	building	a	machine	—	he	didn’t	have	one.	He
was	describing	a	language.	But	the	way	he	did	it	looks	eerily	like	software.

Panini’s	masterwork,	 the	Ashtadhyayi,	 contains	 nearly	 4,000	 tightly	worded
rules	 that	 explain	 exactly	how	Sanskrit	words	and	 sentences	are	built.	 That
alone	would	be	impressive.	What	makes	it	remarkable	is	how	he	built	 it:	not
as	 a	 list	 of	 examples	 to	memorize,	 but	 as	 a	 formal	 system	—	 inputs,	 rules,
outputs	 —	 that	 behaves	 less	 like	 a	 grammar	 textbook	 and	 more	 like	 a
program.

Grammar	as	an	algorithm

Feed	Panini’s	system	a	root	and	a	suffix,	apply	his	rules	in	the	correct	order,
and	out	comes	a	grammatically	valid	Sanskrit	word.	Change	 the	 inputs,	and
the	 same	 rules	 generate	 something	 entirely	 different.	 This	 is	 exactly	 how	 a
compiler	works	—	take	raw	input,	run	it	through	a	defined	set	of	instructions,
and	 produce	 reliable	 output.	 Linguists	 and	 computer	 scientists	 alike	 have
pointed	out	 that	Panini	essentially	built	one	of	 the	world’s	 first	 formal,	 rule-
based	 systems,	 thousands	 of	 years	 before	 anyone	 coined	 the	 word
“algorithm.”

A	clever	shortcut	for	data

One	 of	 the	 sneakiest	 bits	 of	 engineering	 in	 the	 Ashtadhyayi	 is	 something
called	the	Shiva	Sutras	—	a	specially	ordered	arrangement	of	all	the	sounds	in
Sanskrit.	 Instead	of	 listing	out	every	group	of	sounds	he	needed	to	refer	 to,
Panini	 arranged	 them	 so	 he	 could	 point	 to	 a	 start	 and	 an	 end	 marker	 and
instantly	reference	everything	in	between.	If	that	sounds	familiar,	it’s	because
it’s	basically	the	same	trick	programmers	use	today	when	slicing	an	array	or
querying	a	range	of	data.	It’s	an	efficient,	elegant	way	to	say	a	lot	with	very
little	 —	 the	 ancient	 equivalent	 of	 compressing	 information	 without	 losing
meaning.

Rules	with	built-in	tie-breakers

Language	is	messy,	and	Panini	knew	it.	Rules	often	conflict	—	one	instruction
says	do	X,	another	says	do	Y	 for	 the	same	word.	So	he	built	 in	a	hierarchy:
when	 two	 rules	 clash,	 a	more	 specific	 rule	wins	 over	 a	 general	 one.	 That’s
precisely	the	logic	behind	“override”	behavior	in	modern	programming,	where
a	specific	case	takes	precedence	over	a	general	default.

Why	coders	and	linguists	still	study	him

Panini	never	described	what	a	sentence	means	the	way	a	storyteller	would	—
he	described	the	underlying	structure	that	makes	any	valid	sentence	possible,
no	matter	what	 it	says.	That’s	a	“declarative”	way	of	thinking:	define	what’s
valid,	 and	 let	 the	 system	 generate	 everything	 that	 fits.	 It’s	 the	 same
philosophy	 behind	 query	 languages	 like	 SQL	 and	 behind	 large	 parts	 of
modern	computational	linguistics	and	natural	language	processing.

The	takeaway



Panini	set	out	to	organize	a	 language	and,	 in	the	process,	 invented	a	way	of
thinking	 that	echoes	 through	phonology,	computer	science,	and	 formal	 logic
to	 this	day.	He	never	 touched	a	keyboard,	but	 if	you’ve	ever	admired	clean,
elegant	code,	 you’ve	admired	 the	 same	 instinct	Panini	had	2,500	years	ago:
find	 the	 smallest,	 most	 precise	 set	 of	 rules	 that	 can	 generate	 the	 largest
possible	range	of	correct	results.


