
AI-Order  |  Conversational Shopping Assistant
Search Speed: What We Did
The code change, and every command that was run.
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


Every screenshot below is the real output of a command run on the development server.
The code change
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One function decides how a search is answered
Files touched
	File
	Change

	app/services/catalog_index.py
	New. Holds the catalog in memory and searches it.

	app/services/rag.py
	Checks memory first. Original database search kept as fallback.

	app/main.py
	Loads the AI model and catalog at start-up. Reports status on /health.

	app/api/admin.py
	New. Reloads the catalog without a restart.

	app/core/config.py
	Four settings, including the on/off switch.

	app/services/media.py
	Product photo URLs resolved from plain fields.

	import_items_from_remote.py
	Reloads the catalog after an import.

	tests/test_catalog_index.py
	New. 20 automated tests.

	benchmark_search.py
	New. Proves results are identical, measures the difference.

	benchmark_live_db.py
	New. Same measurement against the live database.



Chat, cart, checkout and ordering were not modified.


Step 1. Where the time was going
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Baseline measurement


Step 2. Deploying
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Restart, then the catalog loads in the background


Step 3. Status page
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https://dev.agent.fordev.fun/health
Open this URL in a browser at any time.


Step 4. Live searches in the log
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One line per search


Step 5. Results are identical
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Old and new compared product by product


Step 6. Speed
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Both versions timed in the same process


Step 7. The first measurement, re-run
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Same script as step 1


Step 8. Automated tests
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20 tests


Step 9. Switching it off and back on
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The old speed on demand
The 25 to 29 second figures are higher than step 1 because these were taken straight after a restart, with the database cache cold. That is the state customers hit after an update.


Step 10. Against the live database
[image: ]
Read-only. SELECT statements only, nothing written
If the .env is switched to the live database
	
	What happens

	Start-up
	20 seconds longer. The catalog is read across the network once, in the background.

	Every search after that
	Unchanged. Single-digit milliseconds.

	Products, order, prices
	Unchanged.
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Proving where the time was going

Before changing anything, we measured the system as it stood: how long a message took, and how much of the database it read to answer it.

o0 Terminal: development server

.venv/bin/python capture_metrics.py --label before --out /tmp/metrics
=== capture _metrics: before ===
target: http://127.0.0.1:8000

warming up (cold-start cost is reported separately)...

first request after start: 24.19s (HTTP 200)

milk runl 22.621s HT 200 products=410 rows_read=25,70
.155s HT 200 products=410 rows_read=25,70
.801s HT 200 products=410 rows_read=25,70
.155s HT 200 products=493 rows_read=25,70
.236s HT 200 products=493 rows_read=25,70
.645s HT 200 products=493 rows_read=25,70
.827s HT 200 products=1149 rows_read=25,70
.507s HT 200 products=1149 rows_read=25,70
.376s HT 200 products=1149 rows_read=25,70
.102s  HT 200 products=2855 rows_read=25,70
.699s HT 200 products=2855 rows_read=25,70
.753s HT 200 products=2855 rows_read=25,70
.149s HT 200 products=0 rows_read=25,704
.406s HT 200 products=0 rows_read=25,704
.373s HT 200 products=0 rows_read=25,704

milk run2
milk run3
chicken breast runl
chicken breast run2
chicken breast run3
cheese runl
cheese run2
cheese run3
cheapest eggs runl
cheapest eggs run2
cheapest eggs run3
add milk runl
add milk run2
add milk run3
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--- before summary ---

query median rows read
milk 15.155s 25,701
chicken breast 13.645s 25,701
cheese 11.376s 25,701
cheapest eggs 9.753s 25,701
add milk 6.373s 25,704

RSS 948.1 MB -> 754.1 MB

The finding. Every search read 25,701 rows out of MySQL, the entire catalog, to answer one question. add milk read 25,704, because that phrase triggered a second full scan. Messages
took 6 to 15 seconds.
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Deploying the change and watching the catalog load

The new code was copied to the server and the service restarted. This is the moment the catalog gets loaded into memory, once.

o0 Terminal: development server

sudo systemctl restart aiorder # then poll /health until the index is ready
Service restarted. Is the site answering already?
/health responded in 0.300090s (HTTP 200)

Now watching the catalog load in the background:
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No downtime. The site answered in 0.3 seconds, immediately, while the catalog was still loading behind it. The catalog finished loading about 40 seconds later. Searches during that
window still worked; they simply used the old route until the new one was ready.
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Checking the system's own status page

The service reports what it is doing. Anyone can open this URL in a browser. No server access needed.

o0 Terminal: development server

curl -s https://dev.agent.fordev.fun/health

"status": "ok",
"app": "AI-Order API",
"index": {
"state":
"rows": 25631,
"dims": 384,
"bytes mb": 37.6,
"build seconds": 25.91,
"built at": "2026-08-06T07:50:13+00:00"

b

"model": {
"loaded": true,
"load_seconds": 9.54

What to look at. state: ready means searches are being served from memory. It also reports how many products are loaded, how much memory they take, and when they were last
refreshed.
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Watching real searches as they happen

Every search writes one line to the server log saying which route it took and how long it took.

Terminal: development server

ubuntu@dev-server:/var/www/ai-order/backend$ sudo journalctl -u aiorder -f | grep 'via='
Four messages were just sent from the site. Here is what the server logged:

[RAG] SEARCH "milk" via=index scanned= hits=410 deal=False took=51ms

[RAG] SEARCH "cheese" via=index scanned= hits= deal=False took=26ms

[RAG] SEARCH "cheapest eggs" via=index scanned= hits= deal=True took=49ms
[RAG] SEARCH "milk" via=index scanned= hits=1 deal=False took=16ms

The key field is via=index means the search was answered from memory. took=24ms is the search itself. If anything ever went wrong it would read via=db, and the status page would say
why.




image6.png
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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Measuring how much faster the search itself is

Both versions timed in the same process, on the same machine, against the same catalog, so nothing else can account for the difference.

o0 Terminal: development server

.venv/bin/python benchmark_search.py --compare --repeat 3
=== SPEED: median of 3 runs per query ===
embed database index speed-up

6558ms
chicken breast o 6509ms
cheese o 6428ms
bread o 6701ms
eggs . 6434ms
orange juice . 6437ms
frozen pizza . 6645ms
greek yogurt . 6442ms
cheapest eggs . 6444ms
best deal on coffee

6,456 ms - 8.2 ms. Around 800 times faster, consistently across every query. The embed column is the step that reads the customer's words; it is unchanged and was never the problem.
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Re-running the very first measurement

The same script from step 1, run again after the change, so the two are directly comparable.

o0 Terminal: development server

.venv/bin/python capture_metrics.py --label after --out /tmp/metrics
warming up (cold-start cost is reported separately)...
first request after start: 4.24s (HTTP 200)

.013s  HT 200 products=410 rows_read=2
.883s HT 200 products=410 rows_read=2
.209s  HT 200 products=410 rows_read=2
.213s  HT 200 products=493 rows_read=2
.698s HT 200 products=493 rows_read=2
.428s HT 200 products=493 rows_read=2
AV 200 products=1149 rows read=2
.198s HT 200 products=1149 rows read=2
.222s  HT 200 products=1149 rows read=2
.341s HT 200 products=2855 rows read=2
.327s HIT 200 products=2855 rows read=2
.274s HT 200 products=2855 rows read=2
.082s  HT 200 products=0 rows_read=5
.045s  HT 200 products=0 rows_read=5
.043s  HT 200 products=0 rows_read=5

milk runl
milk run2
milk run3
chicken breast runl
chicken breast run2
chicken breast run3
cheese runl
cheese run2
cheese run3
cheapest eggs runl
cheapest eggs run2
cheapest eggs run3
add milk runl
add milk run2
add milk run3
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--- after summary ---

query median rows read
milk 4.013s 2
chicken breast 3.698s

cheese 0.217s

cheapest eggs 0.327s

add milk 0.045s

Rows read per message: 25,701 - 2. Those two rows are the customer's own chat session and cart. The catalog is not touched at all. add milk went from 6.4 seconds to 0.05.
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The automated tests

A test suite that checks the new search against a copy of the old algorithm across hundreds of generated catalogs and queries.

Terminal: development server

ubuntu@dev-server: /var/www/ai-order/backend$ .venv/bin/python -m pytest tests/ -q

[1006%]

All 20 pass. The main test alone makes 960 comparisons per run, covering plain searches, price-based searches, category filters and result limits. Every one has to match the old behaviour
exactly.
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Turning it off, and back on

The old code was never deleted. One setting switches between them, which is both the safety net and the clearest way to demonstrate the difference.
( X } Terminal: development server

RAG_USE_INDEX=false -> restart -> measure -> RAG_USE_INDEX=true -> restart
### Switching the optimisation OFF ###
RAG_USE INDEX=false
index state: disabled
timing two searches the OLD way:
"milk" -> 25.205705s
"cheese" -> 28.908871s

### Switching it back ON ###
RAG_USE_INDEX=true
index state:
the same two searches, the NEW way:
"milk" -> 4.266354s
"cheese" -> 0.254908s

Switched off: 25.2s and 28.9s. Switched back on: 4.3s and 0.25s. Same machine, same data, same catalog, one setting. This is also the rollback procedure. If the index ever had to
be turned off in a hurry, the system keeps working, it just goes back to being slow.
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The same test against the live database

Pointed at the real production database instead of the local copy. Read-only: it runs SELECT statements and writes nothing.

Terminal: development server

.venv/bin/python benchmark_live_db.py --queries 4 --repeat 2

Benchmarking against the LIVE remote database (read-only)
host 72.167.58.192
database aidata2prd dev
writes none. SELECT statements only

embedding model loaded 12.9s RSS 71 -> 660 MB
catalog index built 20.1s RSS 660 -> 738 MB (25,631 rows x 384 dims, 37.6 MB of vectors)
index memory cost 77.6 MB

=== SPEED: median of 2 runs per query
embed database index speed-up

201.4ms 20105ms
chicken breast 15.7ms 23428ms
cheese 13.3ms 21705ms

[ ...Python stack trace trimmed for readability... ]

pymysql.err.OperationalError: (2013, 'Lost connection to MySQL server
during query')
while running: SELECT ... FROM items WHERE status = true
AND item vector IS NOT NULL

Against the live database the old search takes 20 to 23 seconds. The new one still takes 7 to 110 milliseconds. Reading the catalog across the network is far slower than
reading it locally, so the old route gets much worse, while the new route is unchanged, because it never reads the database at all. Note the last line: the old route pulls so much data that
the remote server eventually dropped the connection. That cannot happen now.
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The actual code change

One function decides how a search is answered. Everything else in the application is

BEFORE: RAN ON EVERY SINGLE SEARCH
app/services/rag.py

def search products(query, db, top_k, category filter, min_similarity):

query_vector = embed text(query)

# fetch every active product, with its 384 |

products = db.query(Product).filter(
Product.status == True,
Product.item_vector != None,

).all()

_enrich_products(products, db)
# turn 206 MB of stored text back into n

for p in products:
vecs.append(json.loads(p.item vector))

untouched: the chat, the cart, the checkout and the ordering logic.

AFTER: RUNS ON EVERY SINGLE SEARCH
app/services/rag.py

def search products(query, db, top_k, category filter, min_similarity):

query_vector = embed text(query)
is_deal_query = bool(_DEAL_INTENT.search(query))

index = catalog_index.get()
if index is not None:
results = index.search(
query_vector, top_k, category filter,

min_similarity, is_deal_query

)
via =
else:
# the original code, kept as the safety net
results = _search products_db(...)

via =
matrix = np.array(vecs, dtype=np.float32)
return results

sim_scores = matrix @ query arr # the search

1 catalog_index.get(): the catalog is already in memory. Nothing is read.

1 .all0: pulls all 25,631 products out of the database. 2 index.search(): the same maths, the same threshold, the same ordering as before.
2 _enrich_preducts: two more queries, for category and store names. 3 the else branch: the original code is still here, and runs automatically if the index is
3 json.loads: converts 206 MB of text back into numbers, one product at a time. unavailable.

4 np.array: builds a fresh 37.6 MB grid, then throws it away when the request ends. 4 via: written to the log, so which route was taken is never a guess.

Not on every search. Once. On a background thread, so the site is answering requests the whole time it is happening.

# app/main.py Two costs moved out of the customer's way. The Al model used to load on the

def _warmup(): first search after a restart, 15 to 100 seconds, paid by whoever searched first. The
rag.embed_text( # load the AI model catalog used to load on every search. Both now happen at start-up, before anyone is
catalog_index.build() # read the catalog once using the site.

async def lifespan(app):
Base.metadata.create_all(bind=engine) Why a background thread. Doing this work before the service opens its port

threading.Thread (target= warmup, daemon=True).start() would make every restart look like a 30-second outage. This way the site answers in
yield # the API Sm,.t;ﬂ.,.\,lm diately milliseconds and gets ready behind the scenes. Searches during that window use
the old route.









