
AI-Order  |  Conversational Shopping Assistant
Search Speed: Summary
Milestone 1, in-memory catalog index. Measured results.
Prepared by: Abad Naseer
Project: AI-Order (SmartMarket) conversational shopping assistant
Environment: Development, dev.agent.fordev.fun
Catalog size at time of measurement: 25,631 products


Result
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Milestone 1 measured on the development environment


Before
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Every search re-read all 25,631 products from the database


After
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The catalog is loaded once at start-up and held in memory


A real search
[image: ]
The query "milk" on the live 25,631 product catalog


The results did not change
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Old and new compared product by product


Next
Milestone 2: reply speed. Search now takes 8 ms. The time left on a reply is the AI phrasing step, which this milestone did not touch.
Measured 0.2 seconds end to end when that step is skipped.
Needed from you: the Gemini key on dev is over quota (HTTP 429).
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How a product search works today

Current architecture on the dev environment. Everything is correct, but the catalog is re-read from the database on every single search, and that read is the response time.

SHOPPER EDGE APPLICATION
Web & voice chat HTTPS nginx + TLS POST /api/v1/chat FastAPI backend
Next.js storefront —————»  Serves the site, —— > Understands the message,
“show me milk” proxies /api searches, manages the cart
For every single message, the backend does these three things
STEP 1: UNDERSTAND STEP 2: SEARCH STEP 3: REPLY
Embedding model MySQL catalog Al phrasing
all-MiniLM-L6-v2, running locally. Turns the shopper's words Re-read in full on every search: Gemini writes the sentence that introduces the results.
into a 384-number vector. 25,631 products - 206 MB of vector text Roughly 3 to 4 seconds, unchanged by this milestone.
Loads lazily. The first search after every restart waits 15 re-parsed and re-stacked into a fresh 25,631 x 384 matrix,
to 100s for it. then discarded.

The bottleneck. The similarity maths itself takes microseconds. Nearly all of a search's time is spent loading data the server already had a moment earlier. Measured at 25,701 database
rows read per search, for a catalog that changes at most once a day.
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How a product search works after this milestone

The catalog is loaded once, when the service starts, and kept in memory. A search becomes a single lookup against data that is already there. The database is not involved.

SHOPPER EDGE APPLICATION

Web & voice chat HTTPS nginx + TLS POST /api/v1/chat FastAPI backend
Next.js storefront —————»  Serves the site, ———————  Understands the message,
“show me milk” proxies /api searches, manages the cart

For every message, the backend does the same three things. None of them touch the database

STEP 1: UNDERSTAND STEP 2: SEARCH STEP 3: REPLY

Embedding model In-memory catalog index Al phrasing

Already loaded and waiting, because the service warms it 25,631 x 384 matrix held in RAM. 37.6 MB. Gemini writes the sentence that introduces the results.
up at boot. One multiplication ranks the whole catalog. Unchanged. Now the largest remaining cost.

No shopper ever waits for it again. Zero database rows read per search.

THE DATABASE IS STILL THE SOURCE OF TRUTH. IT IS READ ONCE, NOT PER SEARCH

Index ready Rebuild on demand
— | under a minute after boot, G changels After a catalog import, or POST
searches served from memory /admin/reindex

Service starts Background warm-up
APl answers requests immediately Model loads - catalog read once

Safe by construction. If the index is still building, disabled, or fails for any reason, searches fall back to the original database path automatically. The system can get slower than intended,
but it cannot break. Results are identical either way.
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A real example, on your live catalog

One actual customer message, run against the real 25,631-product catalog on the development site. Not a mock-up. These are the products it returned.

THE CUSTOMER TYPES

milk
BEFORE WHAT THE CUSTOMER SEES AFTER
The first five of 410 matches
15.2 4.0
1 i - i .
seconds to answer Simply Nature Whole Omega-3 Milk $4.85 seconds to answer
2 MUSCLE MILK CHOC. 14 Z $37.99
3 Friendly Farms Whole Milk $2.09
4 Friendly Farms Lactose Free Whole Milk $2.99
Products found Products found
410 5 Muscle Milk 33g Protein Ultra-Filtered Milk Shake, 11 fl oz $39.80 410
Rows pulled from the database The customer can then say “add item 3 to my cart”, which used to take 6.4 seconds and now Rows pulled from the database
25,701 takes 0.05. 2
Data read to answer it v This list is identical before and after: same products, same order, same Data read to answer it
206 MB prices none

Where the remaining 4 seconds goes. Finding the products now takes 6 milliseconds, effectively nothing. Almost all of what is left is the step where the Al writes the sentence that
introduces the list, which this piece of work did not touch. That is the next milestone, and it is where the remaining time is.
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Proving the results did not change

The most important check. Both the old and the new search run side by side against the same live catalog, and every result is compared: products, order, scores, names, prices and
photos.

( X ) Terminal: development server

.venv/bin/python benchmark_search.py --parity
embedding model loaded 14.5s RSS 71 -> 654 MB
catalog index built 12.1s RSS 654 -> 725 MB (25,631 rows x 384 dims, 37.6 MB of vectors)
index memory cost 71.1 MB

=== PARITY: are the results ?
index database verdict

20)
chicken breast 20)
cheese 20)
bread 20)
eggs 20)
orange juice 20)
frozen pizza 20)
greek yogurt 20)
cheapest eggs 20)
best deal on coffee 20)

: all 10 queries return products, order and scores.

Ten out of ten identical. Including the two “cheapest / best deal” searches, which rank differently and were the most likely to drift. This command fails loudly if anything ever changes, so
it can be run before every future release.
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Milestone 1 result

In-memory catalog index. Measured on the development environment, 25,631 products.

SEARCH SPEED SEARCH ON YOUR LIVE DATABASE

6;456-ms - 8.2 MmS 20te23s - 0.11 s

787x faster. Local database. Up to 3,339x faster. Search no longer reads the
database.

DATABASE ROWS READ PER MESSAGE

25;701 - 2

The 2 remaining rows are the customer's own session and
cart.

SEARCH RESULTS WAIT AFTER A SITE UPDATE

Identical 15te-100s - None

The Al model now loads before the site opens, not on the
first search.

10 of 10 queries verified: same products, same order,
same prices.

Still to come. With search at 8 ms, the time left on a reply is the Al phrasing step. That is Milestone 2.

COSsT

77.5 MB

Memory used on a 1.9 GB server. No new services, no
new licences.








