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You Pressed Enter

GET /reviews/_search

{
"query": { "match": { "text": "spicy paneer roll" } }
}
> 200 OK took: 38 ms hits: 8,412 returned: 10
r . |
000

in 38 ms, across 1,000,000 reviews:

- analyzed "'spicy paneer roll" > [ spici -+ paneer -+ roll |
- fanned 1 coordinator > 5 shards, 1n parallel

- matched 3,412 documents

- survived 10

—



One query, six stages

1.000,000 reviews = 10
same index. now you can check every number by hand.

"spicy paneer roll"

1 2 3 4 5 6
o——— 0 —0———0——7-9°

tokens match 5shards bm25 merge explain
stem, — bool parallel  pershard  top-10 profile
lowercase

remember three numbers — df: paneer4 - roll 7 - spici 8



Actl

Nothing is found that was not first taken apart.

review #1

"Best spicy paneer roll in town, perfectly grilled"

!

[ best - spici - paneer - roll - town - perfectli - grill ]

analyse parse scatter score gather observe



the annlyze.r :

Search never sees your text
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The inverted index

not “scan every review for the words"
but "given a word, jJump straight to the reviews that hold it"

— term posting list (doc : term-freq) df —
ENEE > 1:1 5:1 6:1 9:1 4
roll > 1:1 2:1 5:1 6:1 8:1 9:1 10:1 7
spicil > 1:1 2:1 4:1 5:1 7:1 8:1 9:1 .. 8

—

query [spici-paneer-roll] - union of 3 lists
candidates - docs1,2,456,78910
all 3 terms -> 19

the shorter the list, the rarer the term, the more it matters



The index is alive

segments are immutable. once written, never changed.
new reviews wait in a buffer until the next refresh.

— timeline

t=0.0s POST review #11 ‘"spicy paneer wrap" > 1n buffer

t=0.3s GET _search "paneer" > 4 hits (11 not yet)

t=1.0s refresh buffer > new segment

t=1.1s GET _search "paneer" > 5 hits (11 visible)
(old, immutable, many) (background) (fewer)

near-real-time, not real-time. the ~1s you never noticed.



Act 11

The index was the past tense.
Now your query arrives, in the present.

the index is built. the documents are tokens. the engine walits.

14:32:07.000 GET /reviews/_search 4 "spicy paneer roll" }
14:32:07.000 > lands on a node. that node 1s now 1n charge.

analyse parse scatter score gather observe



From JSON to a query tree

what you wrote what the query engine saw

{

"query": { BooleanQuery (should)
"match": {

"text": { f~—'TerQuePy text:spicl
spey paneer rott: — TermQuery text:paneer

}
} ! L— TermQuery text:roll

analyze = 3 tokens = 3 leaf queries

}
}

match more terms — rank L\Iglﬂer

the node that received this is the coordinator.
It does not own the data. it owns the plan.
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Two ways to ask

query context - "how well does it match?" scores - No cache
filter context - "does it match? yes / no" noscore - cached

one search, both at once

{
"bool": {
"must": { "match": { "text": "spicy paneer roll" } }, =« score
"filter": { "term": { "city": "mumbai" } } < yes/no
}
].

city:mumbai - bitset [1,0,11,0,...] computed once, reused, cached
the cheapest work is the work you turn into a yes/no.



Scatter

the coordinator does not search. it delegates, then waits.

coordinator query tree — every shard
shard0 shard1 shard2 shard3 (Pam“el)
local local local local each searches
tGP"‘k tQP-k tDP—k tGP"k :ts own Segmen‘ts
each shard returns: [doc_id:score] - NOT the documents
shardO > 42:8.4117:5.20
shard3 - 42:6.17 88:4.93

4 shards search at the same time. wall-clock = the slowest shard.
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How a shard decides what matters

BM25, in three intuitions:

1. rare words matter more -
a. paneer (df 4) > roll (df 7) > spici (df 8)

b. matChing paﬂeer SayS more than matChing SpiCi score(term) = idf - ( tf saturated, length normalised )

2. repetition helps, but fades -
a. 1"paneer" - big jump, but 5th "paneer" - barely moves
b. k1 = 1.2 controls how fast it flattens

3. shorter docs win -
a. "spicy paneer roll" (3 words) > the same term in 30 words

b. b = 0.75 controls how much length is penalised
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The scoring you skip

the shard does NOT score all 8,412 matches.
it refuses to score any document that cannot reach the top 10.

every block of postings knows I1ts own max possible score

if (block max) < (10th-best score so far) = skip the block.

want top 10. 10th-best so far = 6.40

block A max 9.1 > could win > SCORE IT
block B max 5.2 > 9.1?2 no, 5.2 < 6.40 > SKIP, never opened
block C max 7.8 > could win » SCORE IT

matched: 8,412 actually scored: ~120

the fastest scoring is the scoring you never do.
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Same document, different score

doc 42 = "Amazing spicy paneer roll, came back twice"
the exact same review. scored on . two answers.

shard0 shard3

scores are computed from LOCAL term stats. shards never compare.
-> search_type = dfs_query_then_fetch gathers global stats first
-> one extra round trip. now both shards agree.
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Gather

five shards reply. each sends its local top 10. ids + scores only.

shard0 = 42:8.41 1%:%.90 .. shard3 — 88:6.40 42:6.17 ..
shard1 = 09:8.05 ... shard4 = 51:5.8% ...
I e

co-ordinator merges nto one Pricrity queue

glnlml top 10: 42:8.41 09:8.05 1#%.90 31:4.12

50 ranked ids in. 10 ranked ids out. still NO review text.
total data moved so far: a few hundred bytes.



Two phases, on purpose

guery_then_fetch. the name is the whole design.

Plﬁn‘&e. 1: QUERY

a.slc a“ 5 Slf\arols
"who are your best ids?"

— 50 ids + scores

— merge — g[ﬂbn[ 'tc:tp 10

cheap. tiny. every shard.

chase 2 : FETCH

::13'( DHI({ tl«\e. Slf\arols ‘tlnat
own the Final 10 ids

— "give. me the actual reviews"

— doc 42, 09, 17 ... Full text

lae,avy. but only 10 documents.

why not fetch everything in phase 1?

8,412 full reviews x 5 shards across the network ... to show 10.

move ids first. move bodies last. move only what wins.
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Why page 1000 is expensive

the two-phase design has one weakness: deep pages.

- each shard returns
‘from"™: 10000, "size" 10 > each shard returns 10,010 ids

why? to find the global 10001st, every shard must surrender its top 10,010. the coordinator can't know
which shard holds it.

5 shards x 10,010 = - to return 10
sorted, discarded, every single page request.

the fix: don't count pages. remember where you stopped.

cursor, not offset. cost stays flat at any depth.
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The query

you never run

the whole pipeline you just watched ...

a query arrives. how

deep does it get before something remembers?

caught here stores cleared on

shard request cache
same query, same shard (hits, aggs) (new segment)

node query cache

city:mumbai, reused [1,0,1,1,0,...] segment merge
OS page cache
Lucene mmaps the files (the disk itself) file change

closer to the user = bigger win. the fastest query is no query.
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DEMO

Recorded Demo: https://youtu.be/JchOZ5cUBNs
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https://youtu.be/JchOZ5cUBNs

Tuning is knowing the pipeline

every slow search, every bad ranking, lives at one stage.
knowing the stage IS the

analyse
parse
scatter
score
gather
observe

wrong analyzer = 1nvislible docs. match 1ndex & query
filter vs query context. yes/no work should cache.
shard count & routing. one slow shard caps you.

k1, b, boosts. dfs_query_then_fetch for consistency.

size, deep paging. search_aftter, not from:10000.
_explain a bad rank. profile a slow query.

you no longer have a black box. you have six places to look.
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Back to the gap

"spicy paneer roll"

analyse
parse
scatter
score
gather
observe

S N N P N 2

torn 1nto tokens, the same way as every review
one match became a tree of three

fanned to 5 shards, scored 1n parallel

rare words won, most were never scored at all

50 1ds home, 10 bodies fetched, nothling wasted
and half the time, never run at all

38 ms no longer a black box.
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THANK YOU

https://linktr.ee/opensearchcon_samyuktha
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0*33. 8.”..».‘ 88.

All resources linked here
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