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FROM THE EDITOR

Our September issue is about building systems that grow: more users, more data and more moving parts.

We open with what it takes to build LLM applications that understand context, not just answer questions.
Then we look at how WebRTC sets up areal-time connection between two browsers, and compare three
ways to serve many customers from one Laravel application. To keep al of it visible, we run the ELK stack
in containers for central logging, and we finish with GraphQL in React using Apollo Client.

Thank you for reading. See you next month.

— The Aviox Blogs Editors

© 2026 Aviox Blogs. All rights reserved, except where noted: stories republished from other publishers remain theirs and are credited with their
licence. No other part of this publication may be copied, changed or republished without written permission from Aviox Blogs.
Read this issue online at https://blogs.avioxtechnologies.com/magazine/engineering-at-scale
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Al

Beyond the Chatbot: Engineering
Context-Aware LLM Applications

The model is the easy part. What makes a language-model product useful is everything
around it —the context it is given, the systems it can reach, and how rigoroudly it is tested.

By Aviox Blogs Editorial - 29 Sep 2026 - 3 min read

Almost every organization now has a chatbot prototype. It answers afew questions impressively in a demo, and
then it meets real users — who ask about their own order, their own policy, their own account — and theillusion
fades. The model never knew any of that. It was never given the context, and it was never connected to the systems
where that context lives.

That gap isthe real work of building with large language models. The interface may be a chat window, a voice
assistant or an invisible step inside a workflow; what decides whether it is useful is the engineering around the
model. At Aviox Blogs we break that work into four disciplines.

1. Start with intents, not prompts

Thefirst instinct on an LLM project is to open a playground and start writing prompts. The better first stepis
quieter: understand the use cases, the intents behind them, and the workflows they sit inside. Which questions do
people actually ask? What do they need to happen next? Where does an answer stop being enough and an action
become necessary?

A few questions are worth answering before a single prompt is written:

*  Which tasks should the assistant complete end to end, and which should it hand to a person?
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* What information does it need to answer well — and where does that information live today?
*  What must it never do, say or revea ?
* How will we know, in numbers, that it is helping?
The prompt is a specification. You cannot write a good one until you know what the system s for.

Aviox Blogs Editorial

2. Design the conver sation, then the context

Conversational design is closer to interaction design than to copywriting. It means mapping dial ogue flows and
interaction paths, deciding how the system recovers when it misunderstands, and handling the multi-turn
exchanges where meaning depends on what was said three messages ago.

Underneath the flow sits context modeling: deciding what the model should know at each turn. Too little, and it
guesses. Too much, and it loses the thread or exposes information it shouldn’t. Prototyping against real scenarios
— not idealized ones — is the fastest way to find the balance.

Design for the unhappy path

Most of a conversational system's quality is decided in the momentsit is unsure. Make uncertainty visible, ask a
clarifying question, and offer a route to a person.

This story continues for Dispatch subscribers — about 2 more minutes of reading. Subscribing is free:
sign up at https://blogs.avioxtechnologies.com/subscribe and download this issue again to get every story in
full.

Read online: https://blogs.avioxtechnologies.com/story/beyond-the-chatbot-engineering-context-aware-lim-applications

© 2026 Aviox Blogs. All rights reserved. blogs.avioxtechnologies.com Page 4


https://blogs.avioxtechnologies.com/subscribe
https://blogs.avioxtechnologies.com/story/beyond-the-chatbot-engineering-context-aware-llm-applications

AVIOX MAGAZINE Engineering at Scale - Vol. 1 - No. 3 - September 2026

RESEARCH

Peer-to-Peer by Design: How WebRTC
Negotiates a Real-Time Connection

A close reading of the steps between “ start call” and the first video frame — media capture,
signaling, session description and the ICE machinery that traverses NAT.

By Aviox Blogs Engineering - 24 Sep 2026 - 7 min read

I ntroduction

WebRTC (Web Real-Time Communications) is an open-source project and set of browser APIs that enable
real-time voice, video and data exchange between browsers and devices. Developers use JavaScript APIsto create
peer-to-peer connections, without custom interfaces, extra plugins or special software. Opening aweb pageis
enough.

The simplicity of that experience hides a surprisingly intricate negotiation. Two devices, usually behind different
routers, must discover how to reach each other, agree on codecs and formats, and establish an encrypted channel
— all inthe second or two between a click and a picture.

Architecture at a glance

Diagram: Peer A and Peer B exchange offers, answers and | CE candidates through a signaling server; each asks a
STUN server for its public address; media flows directly between the peers, or through a TURN relay when a
direct path is blocked.

Signaling carries descriptions; STUN discovers addresses; TURN relays when nothing else works.
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Four concerns are layered here. M edia captur e obtains streams from cameras, microphones or the screen.
Signaling carries metadata between peers. Session description tells each side what the other can send and receive.
Connectivity establishment finds a network path. We take them in order.

Media capture

Cameras and microphones are reached through navi gat or . nedi aDevi ces. The most common entry point is
get User Medi a( ) , which takes a constraints object and resolvesto a Medi aSt r eam Calling it triggers a
permission prompt; denial raisesaNot Al | owedEr r or , and amissing device aNot FoundEr r or .

const constraints = { video: true, audio: true };

try {
const stream = await navi gat or. nedi aDevi ces. get User Medi a(constraints);

docunent . querySel ect or ("vi deo#l ocal ") . srcObj ect = stream
} catch (error) {
consol e. error ("Coul d not open nedia devices", error);

Real applications enumerate devices so users can choose, and listen for devices being connected or removed
during a session:
async function |istDevices(kind) {

const devices = await navi gator. medi aDevi ces. enuner at eDevi ces() ;

return devices.filter((device) => device. kind === kind);

}

navi gat or . medi aDevi ces. addEvent Li st ener ("devi cechange", async () => {
render Caner aPi cker (awai t |i st Devices("videoi nput"));

1)

Constraints

Constraints may be loose (“any camera’) or precise — an exact devi cel d, aminimum resolution, echo
cancellation on. Values can be specific, ranges, or objectswithi deal and exact keys; withexact , only
matching streams are returned. Detailed constraints produce better streams than defaults, and
appl yConstrai nt s() re-configuresalive track without reopening the device.
const stream = await navi gat or. nedi aDevi ces. get User Medi a({
audi o: { echoCancellation: true },
video: {
deviceld: { exact: canerald },
width: { mn: 640, ideal: 1280 },
height: { min: 480, ideal: 720 },
}
1)

const [track] = stream get Vi deoTracks();
consol e.log(track.getSettings()); // what was actually applied

Screen capture uses get Di spl ayMedi a() , which returnsaMedi aSt r eamthat behaves identically but
accepts its own constraint set. For local playback, avi deo element should carry aut opl ay and pl aysi nl i ne
so streams start immediately and play inline on mobile browsers.
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This story continues for Dispatch subscribers — about 4 more minutes of reading. Subscribing is free:
sign up at https://blogs.avioxtechnologies.com/subscribe and download this issue again to get every story in
full.

Read online: https://blogs.avioxtechnologies.com/story/webrtc-peer-to-peer-by-design
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RESEARCH

One Application, Many Tenants. Three
Multi-Tenancy Architecturesin Laravel

Database per tenant, a shared schema with tenant identifiers, or a dedicated package. A
compar ative study of isolation, cost and operational complexity.

By Aviox Blogs Engineering - 3 Sep 2026 - 5 min read

I ntroduction

Multi-tenancy is an architectural approach that allows a single application to serve multiple clients — tenants —
while maintaining dataisolation and allowing per-tenant customization. In aLaravel application, it requires
deliberate design: where tenant data lives, how each request discoversits tenant, and how every query is kept
within the right boundary.

Diagram comparing three tenancy models: separate databases with one per tenant; a single shared database whose
rows carry atenant_id column; and a package layer that manages tenant resol ution and databases on the
application's behalf.

Three models, trading isolation against operational simplicity.

Approach 1: A separate database per tenant

Each tenant receives its own database, giving compl ete data segregation. This suits tenants that require strong
isolation or need to scale independently.

© 2026 Aviox Blogs. All rights reserved. blogs.avioxtechnologies.com Page 8
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Tenant registry
A central table records each tenant and the database that holds its data:

public function up(): void

{
Schema: : create('tenants', function (Blueprint $table) {
$tabl e->i d();
$t abl e->string(' nane');
$t abl e->string(' domai n')->uni que();
$t abl e->string(' dat abase') - >uni que();
$t abl e- >t i nest anps();
1
}

database/migrations/xxxx_xx_xx_create_tenants_table.php
nanespace App\ Model s;

use |11 un nat e\ Dat abase\ El oquent \ Model ;

cl ass Tenant extends Mbdel

{

protected $fillable = ['name', 'domain', 'database'];

}

app/Models/Tenant.php

Switching connections per request

Middleware resolves the tenant from the request’ s host and points the connection at that tenant’ s database before
any query runs:

namespace App\ Ht t p\ M ddl ewar e;
use App\ Model s\ Tenant ;
use Cl osure;

use |1 um nat e\ Support\ Facades\ DB;

cl ass Tenant M ddl ewar e

{
public function handl e($request, C osure $next)
{
$tenant = Tenant::where('donmain', $request->getHost())->firstOFail();
confi g(['database. connections. nysql . dat abase' => $t enant - >dat abase] ) ;
DB: : purge(' nysqgl');
DB: : reconnect (' mysql ') ;
return $next ($request);
}
}

app/Http/Middleware/TenantMiddleware.php

Apply it to every route that serves tenant data:

Rout e: : m ddl ewar e( Tenant M ddl ewar e: : cl ass) - >group(function () {
Rout e: : get (' / dashboard', DashboardController::class);
/1 .all tenant routes

1)

routes/web.php
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Keep theregistry separate
In production thet enant s table usually lives on its own central connection, so tenant resolution never

depends on the database being switched to.
This story continues for Dispatch subscribers — about 3 more minutes of reading. Subscribing is free:
sign up at https://blogs.avioxtechnologies.com/subscribe and download this issue again to get every story in

full.

Read online: https://blogs.avioxtechnologies.com/story/multi-tenancy-in-laravel-three-architectures

© 2026 Aviox Blogs. All rights reserved. blogs.avioxtechnologies.com Page 10


https://blogs.avioxtechnologies.com/subscribe
https://blogs.avioxtechnologies.com/story/multi-tenancy-in-laravel-three-architectures

AVIOX MAGAZINE Engineering at Scale - Vol. 1 - No. 3 - September 2026

TECHNOLOGY

Centralized Logging with the ELK Stack,
Containerized

Logs scattered across servers answer no questions. Elasticsearch, Logstash and Kibana turn
them into one searchable record — and Docker Compose makes the stack reproducible.

By Aviox Blogs Engineering - 17 Sep 2026 - 7 min read

Every application produces logs, and most teams only read them in a crisis— over SSH, one server at atime. The
ELK stack changes that. Elasticsearch stores and indexes events, Logstash collects and shapes them, and Kibana
lets anyone filter and explore them in a browser.

This guide introduces each component, then runs the whole stack in Docker with security enabled from the first
boot.

Thethree components

Diagram: application logs flow into Logstash, which runsinput, filter and output stages before writing to
Elasticsearch; Kibana reads from Elasticsearch to search and visualise.

Logstash shapes events, Elasticsearch indexes them, Kibana makes them readable.

Elasticsear ch

A distributed engine for real-time search and analysis. It indexes data according to its type, which makes
retrieval very fast. On first start it configures security automatically — generating certificates, a password for
theel ast i ¢ user and an enrolment token for Kibana. Keep them somewhere safe.

L ogstash
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The collection engine. It gathers the data your applications produce, transformsit, and stores it in Elasticsearch.
The simplest route isto keep logging to files as you already do and let Logstash read them.

Kibana

The window onto everything Elasticsearch holds. On first launch it prints a one-time link; open it, paste the
enrolment token, thensigninasel asti c.

Anatomy of a pipeline
A Logstash pipelineisa. conf filewith three sections:

* Input — where events come from. Input plugins read from a specific source, and codecs decode formats such
as CSV ontheway in.

* Filter — intermediary processing that makes events easier to index. Filters are often applied conditionally,
depending on the characteristics of the event.

* Output — where events go. Here, the Elasticsearch plugin writes each event to an index you choose.

Y ou can run several pipelines side by side by declaring themin pi pel i nes. ymi .

Running the stack in Docker

If your application aready uses Docker Compose, merge the services below into your existing file; otherwise
create a new one. The finished project lookslike this:

+-- docker-conpose. yn
+-- .env
+-- el asticsearch/
| +-- config/elasticsearch.yn
| +-- Dockerfile
+-- ki bana/
| +-- confi g/ ki bana. yn
| +-- Dockerfile
+-- | ogstash/
| +-- config/logstash. yn
| +-- pi peline/logstash. conf
| +-- Dockerfile
+-- setup/
+-- Dockerfile
+-- entrypoint.sh
+-- lib.sh
+-- roles/logstash_ witer.json

servi ces:
# One-of f job: creates the logstash_internal and ki bana_system users
# with the passwords from.env, then exits on every later run
set up
bui | d:
context: setup/
ar gs:
ELASTI C_VERSI ON: \ ${ ELASTI C_VERSI ON}
init: true
vol umes:
- ./setup/entrypoint.sh:/entrypoint.sh:ro, Z
- ./setup/lib.sh:/lib.sh:ro, Z
- ./setup/roles:/roles:ro, Z
- setup:/state:Z
envi ronment :
ELASTI C_PASSWORD: \ ${ ELASTI C_PASSWORD: - }

© 2026 Aviox Blogs. All rights reserved. blogs.avioxtechnologies.com Page 12



AVIOX MAGAZINE Engineering at Scale - Vol. 1 - No. 3 - September 2026

LOGSTASH_| NTERNAL_PASSWORD: \ ${ LOGSTASH_| NTERNAL_ PASSWORD: - }
KI BANA_SYSTEM PASSWORD: \ ${ KI BANA_SYSTEM PASSWORD: - }

networ ks: [el k]

depends_on: [el asticsearch]

el asti csearch:

bui | d:
context: elasticsearch/
args:
ELASTI C_VERSI ON: \ ${ ELASTI C_VERSI O\}
vol unes:

- .lelasticsearch/config/elasticsearch.ym :/usr/share/elasticsearch/config/
el asticsearch.ym :ro, Z
- elasticsearch:/usr/share/el asticsearch/data: Z
ports: ["9200:9200", "9300:9300"]
envi ronment :
node. nane: el asticsearch
ES JAVA OPTS: - Xns512m - Xnmx512m
ELASTI C_PASSWORD: \ ${ ELASTI C_PASSWORD: - }
di scovery.type: single-node
networ ks: [el k]
restart: unl ess-stopped

| ogst ash:
bui | d:
context: | ogstash/
args:
ELASTI C_VERSI ON: \ ${ ELASTI C_VERSI ON}
vol umes:
- ./l ogstash/config/logstash.ym :/usr/share/logstash/config/logstash.ym:ro,Z
- ./l ogstash/pipeline:/usr/share/l ogstash/pipeline:ro,Z
ports: ["5044:5044", "50000:50000/tcp", "50000: 50000/ udp", "9600:9600"]
envi ronment :
LS_JAVA COPTS: - Xms256m - Xmx256m
LOGSTASH | NTERNAL PASSWORD: \ ${ LOGSTASH | NTERNAL PASSWORD: - }
networ ks: [el k]
depends_on: [el asticsearch]
restart: unl ess-stopped

ki bana:
bui | d:
cont ext: ki bana/
ar gs:
ELASTI C_VERSI ON: \ ${ ELASTI C_VERSI ON}
vol unes:

- ./ ki bana/confi g/ ki bana.ym :/usr/share/ ki bana/ confi g/ ki bana.ym :ro, Z
ports: ["5601:5601"]
envi ronnent :
KI BANA_SYSTEM PASSWORD: \ ${ KI BANA_SYSTEM PASSWORD: - }
networ ks: [el k]
depends_on: [el asticsearch]
restart: unl ess-stopped

net wor ks:
el k:
driver: bridge
vol unes:
set up:
el asti csearch:

docker-compose.yml

image or build?
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A service can either pull aready-madei mage or bui | d fromits own Dockerfile. Building each component
separately makes it easy to add pluginsto Elasticsearch, Kibana or Logstash later without touching the others.

Each component’s Dockerfile simply pins the official image to the version in . env — the place to add plugins
later:

ARG ELASTI C_VERSI ON
FROM docker . el astic. co/l ogst ash/ | ogst ash: \ ${ ELASTI C_VERSI O\}

# Add Logstash plugins here, for exanple:
# RUN | ogstash-plugin install |ogstash-filter-json

logstash/Dockerfile

The pipeline itself listens on TCP port 50000 and writes everything to Elasticsearch as the restricted
| ogst ash_i nt ernal user:

input {

tep {
port => 50000

}
}

## Add filters / plugin configuration here

out put {
el asticsearch {
hosts => "el asti csearch: 9200"
user => "|ogstash_internal"
password => "\ ${ LOGSTASH_| NTERNAL_PASSWORD} "

}
}

logstash/pipeline/logstash.conf

Versions and credentials live in one place. The set up service reads them on first boot to create users and roles; to
add Filebeat or Metricbeat later, declare their passwordsin ent r ypoi nt . sh and add a matching role file under
setup/rol es.

ELASTI C_VERSI ON=8. 6. 2

# Built-in superuser
ELASTI C_PASSWORD=' changene'

# Custom user Logstash uses to wite to El asticsearch
LOGSTASH_| NTERNAL_PASSWORD=' changene'

# Built-in user Kibana uses to talk to Elasticsearch
KI BANA_SYSTEM PASSWORD=' changene'

.env

This story continues for Dispatch subscribers — about 1 more minute of reading. Subscribing is free: sign
up at https://blogs.avioxtechnologies.com/subscribe and download this issue again to get every story in full.

Read online: https://blogs.avioxtechnologies.com/story/centralized-logging-with-the-elk-stack
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DEVELOPMENT

GraphQL in React with Apollo Client:
Queries, Mutations and Uploads

Ask for exactly the data a screen needs, in one request, and let a normalized cache keep the
interface in sync. A practical walkthrough of Apollo Client in React.

By Aviox Blogs Engineering - 10 Sep 2026 - 6 min read

Why GraphQL

GraphQL isaquery language for APIs and aruntime for fulfilling those queries with your existing data. A client
describes the shape of the data it wants and receives exactly that — nothing more, nothing less— in a predictable
structure.

Queries can follow references between resources, so datathat atypical REST API would spread across severa
URLs arrivesin asingle request. Because the client controls what it fetches, applications stay fast and stable as
screens evolve.

What Apollo Client adds

Apollo Client isafully featured JavaScript GraphQL client. It sends queries and mutations, caches resultsin a
normalized in-memory store, tracks loading and error states, and integrates with React, Angular and Vue. Its cache
also doubles as a home for local state, kept in step with the server.

Install it alongside the reference gr aphql package:

npminstall @pollo/client graphgl
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@apollo/client

Querying and mutating data, a normalized cache for local and remote data, subscriptions for real-time updates,
error handling and retries, and links for customizing requests.

graphql
The reference implementation used to parse and validate queries. On the server it defines schemas and
resolvers; on the client it parses the documents you send.

Connecting the client

Create one client for the application — pointing an Ht t pLi nk at your GraphQL endpoint and giving it a cache —
then provide it to the component tree:

inmport { createRoot } from "react-domclient";

inmport { ApolloCient, HttpLink, InMenoryCache } from"@pollo/client”;
inmport { ApolloProvider } from"@pollo/client/react";

inmport App from"./App";

const client = new Apol |l oCient({
link: new HttpLink({ uri: "https://api.exanple.comgraphqgl" }),
cache: new | nMenoryCache(),

s

cr eat eRoot (docunent . get El ement Byl d("root")).render(
<Apol | oProvi der client={client}>

<App />
</ Apol | oProvi der >,

)
src/main.jsx
Version note

Since Apollo Client 4, React APIs such as Apol | oPr ovi der, useQuery and useMuit at i on areimported
from@pol | o/ cli ent/react, andtheendpoint is configured through a link rather thana ur i shortcut.
Older projectson version 3 import everything from @pol | o/ cl i ent .

Reading data with useQuery
Define the query with gql . Its structure mirrors the data you expect back — one of GraphQL’ s defining features:
import { gql } from"@pollo/client";

export const GET_USERS = gql\"
query GetUsers {
users {
id
nanme
emai |
}

}
\

src/queries.js

Arguments narrow the result. To fetch only the name and email of user 123, ask for exactly that:

query Get User {
user (id: 123) {
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nane
emai |

TheuseQuer y hook runs the query, re-renders as its state changes, and serves repeat requests from the cache:

import { useQuery } from"@pollo/client/react";
import { GET_USERS } from"./queries";

export default function UserList() {
const { loading, error, data } = useQuery(CET_USERS);

if (loading) return <p>Loadi ng..</p>;
if (error) return <p role="alert">Couldn’t |oad users: {error.nessage}</p>;

return (
<ul >
{data. users. map((user) => (
<li key={user.id}>
{user.nane} ({user.emmil})
</li>
))}
</ ul >
)
}

src/UserList.jsx

This story continues for Dispatch subscribers — about 3 more minutes of reading. Subscribing is free:
sign up at https://blogs.avioxtechnologies.com/subscribe and download this issue again to get every story in
full.

Read online: https://blogs.avioxtechnologies.com/story/graphgl-in-react-with-apollo-client
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