Volume means itna karida becha aaj
using backpack website

Spot Futures

Bitcoi
. Er?ml $77,023.20 $1.3M $1.5T

Ett
¢ H]erlelfm $2,280.09 $1M $275.6B

= Sofana 2 $83.90 $946K $48.3B

$0.9998 $359.3K $189.4B

$39.94 $317.7K $9.5B

see in this the volume means itna aaj trade hua hai and how
backpack earns money is by taking some fee on that

today we are making spot and there is something called as
futures also

What we’re building

A centralized exchange (Binance, NYSE, BSE, Backpack,
Coinbase)

Zerodha, grow are all brokers they are just api on top of
the BSE(bombay central exchange there used to be for Delhi
central exchange also, kolkata central exchange also)

agar zerodha and grow mai kaam karoge toh just api par and
user ko joh dikehga uspar kaam karoge but BSE, NYSE mai toh
they work on the orderbook

Functional requirements

1.Users should be able to sign up

2.Ideally users should be allowed to KYC (we will skip
this)

3.Users should be able to see the performance of various
stocks



4.Users should be able to buy/sell stocks
5.Users should be able to Deposit/withdraw INR (razorpay
eventually, dummy today)

Other financial instruments/contracts

1.0ptions/Futures (zerodha’s 90% revenue)

2.Perpetual futures (Binance, Backpack have these. Drift
was a decentralized perp)

3.CFDs (exness)

jupyter is a decentrailized exchange and today we are making
a centralized exchange like binance and backpack

price of stocks such as solana will be different on all the
markets such as binance, backpack and jup they all maintain
separate market hence has different prices

coinmarketcap shows the price of all the coins on different
platform on one platform

SUPPLY DEMAND KAE UPAR KISI BHI COIN KA PRICE DECIDE HOTA
HAI TOH REMEMBER THAT

DIFF BETWEEN SPOT AND FUTURES

spot is like when you are actually buying the coin and you
can keep that in the wallets but in futures you never own a
coin you bet on the price of the coins

WHAT ARE LIMIT ORDERS AND MARKET ORDERS?

Limit orders means when you give a price and until that
price someone is willing to sell you wait and when someone
is willing to sell then the trade happens

market order means you directly see the price and buy it

FAT FINGER ERROR
adding a extra zero in price by mistake



whenever a swap happens

is it b/w

1. two limit order

2. one limite order, one market order
3. two market orders

like in this first one is possible because it means like two
buyers which as given there bid which is possible

second one is also possible
third one is not possible in this you are saying like one

seller comes and one buyer comes and at the same time the
trade happens which is not possible



How a Centralized/SPOT exchange works — Orderbooks
How do you buy land usually?

You go to a broker, who remembers all the plots/flats
available in that society and the ask prices . He may
optionally ask you to bid a price that you are willing to
pay

Brokers Notebook

Howmeland L\eiglﬂts
Willing to sell (ask price) Willing to buy (bid price)

Mr sharma  -- 40L Mr Kirat -- 38L
Mr verma - Q20
Mr Sinha. - 43L
Mr Raman. -- 450
Mr Blno«ro(waj -- 50L

How do you sell land usually?

You go to a broker, who checks all the bids for the houses

in the society. You optionally give him an ask for your
house.

Brokers Notebook

Homeland l«eigl«‘ts
Wi“ing to sell (ask Price) h/i“ing to buy (bid Price)

Mr sharma -- 40L Mr Kirat -- 38L
Mr verma - 420
Mr Sinha. -- 43L
Mr Raman. -- 451
Mr Bb\arolwaj -- 50L

Mr Kirat2. -- 55L




How does the final transaction happen?

If the orderbook ever overlaps, the transaction can be made
Cunless one party backs out ofcourse)

Brokers Notebook

Homeland heights

| Wi“ing to buy (bid price)
Mr Singh. - 38L |
Mr sharma -- 40L
Mr verma - 420
Mr Sinha. - 43L

Mr Raman. - 450
Mr Bb\aro(waj -- 50L

Mr Kirat2. -- 55L

Wi“ing to sell (ask Price)

Mr Kirat -- 38L

New orderbook

Brokers Notebook

Homeland l«e:glnts

Wi“iv\g to sell (ask Pﬁce) Wi“ing to buy (bid Price)

Mr sharma -- 40L
Mr verma - 420
Mr Sinha. -- 43L

Mr Raman. - 450
Mr Bl'\arolwaj -- 50L

Mr Kirat2. -- 55L

market order and limit order simple difference



BP More v

Centralized exchanges are the same

Backpack Spot Futures

@ ETH-PERF ® ETH/USD ® uUsDT/USD SOL-PERF @ BTC-PERP . UNI/USE & SHIB/USD @® BTC/USE SOL/UsD O LINK, C

SOL/USD 8397 82.16 1,069,668.72 &/ L4

Chart Marain Market Inf ﬂwk
willing. to. sell 19.42 stocks at 82.84

173 UsSD

Auto-lend

People are bidding what they’re willing to pay to buy a SOL
stock
People are asking a certain price to sell their SOL stock.

Question 1

Backpack Spot

® ETH-PER ® ETH/USD @ USDT/USD SOL-PER ERP @ UNIUSD @ SHIB/USD @ BTC/USD

gotie 83.97 82.16 1,060,232.28

173 USD

Chart Depth

Auto-lend

Balances

this one will sit at 82.83 and the value will become




Question 2

Backpack Spot Futures
@® ETH-PERF ® ETH/USD SOL-PERF @ BTC-PERF @ UNIUSD @ SHIB/US ® s1cn

SOL/USD

1,060,232.28 00:12:32

Price (USD)

15.60

the buyer ask will be swaped but the seller
from 159.71 to 139.71

Question 3

Backpack Spot  Futures

® ETH-PERF ® ETH/U: SOL-PERF PERP @ UNIUS

SOL/USD

83.97 82.16 1,060,232.28 00:11:34

Price (USD)

Customize and cantrol Google Chrome. Update is
available.

173 USD

1,278.11
1,155.79
740.19
416.30
159.71

Auto-lend

will reduce

173 USD

Auto-lend

82.85 par jitna avail hai utna swap hojayega and bakki ka
niche orderbook mai add hojyagea with 1000-337 = ==




Question 4

@ ETH-PERF USI SOL-PERP @ BTC-PER @ uNusD @ SHIB/USE @® sTC/IUSD SOL/USD @ LINK/US
/US! !
SOL/USD 8397 82.16 1,060,232.28 %/ & il

Chart Depth Margir Market Info Book

Price (USD)

Auto-lend

Balances Posit

tum jada pay Karskte thae but it will choose the best price
which is 82.88 and will sell you at that price and count
will decrease too 13.41 and other left money will be
returned to youu

Question 5

@ ETH-PERF ® ETH/USD @ USDT/US! SOL-PERP @ BTC-PERF @ uniuso @ SsHB, @® srC/U SOL/USE O LINK/USD
VED) ; :
SOL 83.97 82.16 1,060,232.28 %/ % ! 00:09:30

Chart Depth Marg Market Info Book

Price (USD)

Balances

sell kar rhe 83 mai count 255 sae 265 ho jaygea




Question 6

Backpack Spot  Futures enc Vault Convert

® ETH-PERP ® ETH/USD ® USDT/US SOL-PEF @ BTC-PERF . UNI/USLC & SHIB/US

E | SOL/USD 83.97 82.16 1,057,629.14 00:08:01

0.01
Price (USD)
1,569.18
1,313.30
1,306.73
1,139.34
958.43
950.23
781.36
62378
406.98
147.00

Auto-lend

Balances

isme direct swap ho jayega 82.84 walae sae and uska count
163 sae 153 hojyega

UI Changes now

SignuF/Signin Py ticker page individual stock page

AXIS Bank

[ AXTS. 2QQ/S‘tockJ

[HDFC. 300/51:0::‘()

[ TATA 280/stock] [100 ] ( s

Portfolio/Current positions Profile P“ffe/ His‘tory

Total equity - Rs 40000

[ INR. Rs 30000}

Add balance

Harkirat Singl«

oM )

‘som TATA. 20. Rs 2ooo/stock]

(HDFC. (33 2000)




Do we remember in memory DBs?

In memory DB basically means storing data in memory to avoid
using databases

import express from "express";
const app = express();

const USERS: { username: string, password: string }[]1 = [];
const : { title: string, completed: boolean }[1 = [1;

app.post("/signup", (req, res) => {
const username, password } = req.body;
USERS.push({ username, password });
res.status(201).send("User created");

.post("/login", (req, res) => {
const username, password } = reqg.body;
const user = USERS.find((user) => user.username === username && user.password === password);
if (luser
res.status(401).send("Invalid username or password");

res.status(200).send("Login successful");

.listen(3000, () = {
console.log("Server is running on port 3000");

Pros

1l.Faster access
2.Easy to implement

Cons

1.Data is lost of server crashes
2.Cant horizontally scale



NOW WE STARTED WRITING THE CODE
TWO MAIN THINGS USED IS
Transactions and Locking

transaction for the whole flow to complete at once
Locking is done to
stop a line of code app.post(‘/order/market", (req, res) => {

const userId = req.userId;
const {price, qty, asset, side} = req.body;

'Like in thiS i'F ri const usdBalance = await db.usdBalance.find({userId})
comes and search for i (usdBalance >= price * qty) §
: /Y mo«tcl«?ng
the uSdBalance and 1t const orderbook = await db.orderbook.find(fasset?);
goes to db to search // matching
that Concurrently filledaty, new_orderbook
. transaction([
during that r2 also db.usdBalance.decrease();
db.stocketBalance.update({3)
comes and for that to db.stocket Balance.update({3)
it goes for the db.orderbook.update();

request to db and when )]
the request for the rl
comes and proceed below assume 100 but for the request r2
also the totalBal is 100 so this is fixed by locking it
means until and unless the rl complete that request it will
be locked for r2 and that request will not be given to r2

COMMON EXAMPLE WHERE IT IS USED IS

Ecommerce, Book my show

like in that also you use locking to prevent people to buy
one seat multiple times

this is also called double booking or double spending

THIS ARCH IS VERY DIFFICULT
TO SCALE AND IS LIKE VERY
JINEFFICIENT

nnnnnn

0. Simpll/ use a database (crud)
W, Simples‘t --- non reliable
backpack.exchange

/buy

market ke AB
82.8%

10



PROS AND CONS OF NON DB CRUD DATABASES
CONS

1. data loss if server crashes

2. cant horizontally scale

PROS

1. fast

2. easy

now we have to somehow fix the cons of this
now in this what we are
doing is very 10 sec we are
storing the data in a file
and then whenever the
process starts it will read
the that but still 10
seconds data can be lost and
better arch will store this
file in a place where other
machine can also access
because if this machine
crashes the data is lost and
we somewhere think the
systems are resilience otherwise all the machines can crash
at the end and for this we are following this architecture

JOH HAAM PRICE DEKHTE HAI KISI BHI STOCK KA YEH WOH PRICE
HOTA HAI JISPAR LAST STOCK BIKA HOTA HAI

COINBASE PAR SARAE EXCHANGE PAR JOH WOH STOCK BIKA HOTA HAI
USKA AVERAGE PRICE HOTA HAI

BINANCE PAR JOH STOCK KA LAST PRICE THA BIKTE SAMAY WOH HOTA
HAI



DB SCHEMA

depth == orderbook

candles schema




SETTING UP THE PROJECT FOR CEX V1

create fe and be and do bun init in the backend folder
then follow the bun with prisma guide

bun add -d prisma @types/pg

bun add @prisma/client @prisma/adapter-pg pg

bunx prisma init

total price which we are
sending is mutliplied with
many zeroes to avoid the
decimals bcoz it can cause
presicision error in js




HOW ONE BACKEND TALK TO MULTIPLE BACKENDS

email backend

Backend Wl"ilf’-(ﬂ i

|sSmsS Backend

app.post('/order’, (req, res) => { 3 wbhile(1) {
// oprder

await db.order.create(); 3
await rider.assign();

queue.publish("order-created", {3)

res.json({message: “order Placeal"})

in this 1like the order creation and the rider assing thing
is more important so we first complete that and the mail and
sms is not that important so we put them in a queue ?

But why in a queue?

Bcoz agar 1k req aagyi toh server phat jayega

this is called async backend communication
this is also called as workers

sync means we make sure joh request bheji hai dusre backend
ko is completed or not



CEX v2 Architecture
Thing to know — queues are faster than db calls.

Benefits of decoupling the orderbook

J Backeno( ' o

~__

Backend
) _— Database

Frontend

Backend

\
N
N \
N \
1

Orderbook

backend stateless means backend mai koi variable nhi hai
jisme haam data store kar rhe ho

Can horizontally scale the primary backend

1.Primary backend can directly talk to db to take care of
simpler calls 1like signup/signin/get existing orders
etc.

2.If orderbook crashes, rest of the backend still remains
intact



Problems of decoupling the orderbook

1.Issue still remains the same. The in memory orderbook
will get lost if the orderbook ever crashes. We’ll come
to its fix later

as the data is stored in the memory we can replay the data
and then get back the orders and the balances

N

|

app.post('/order"; (req, res) => { ‘
const body = req.body;

queue‘fmb[isk(body);‘_ Database

res.json(FilledQty: ???)"x_‘

Frontend

Orderbook

c]ue,ue.on(messo\ge > {
//upvla’te orderbook

in this we send the request to orderbook using the queue and
then the message is sent to the orderbook and then the
answer is sent back to the

for queues you can use - reddis(yeh bss aek machine kae aek
core par hii chalta hai, but performance high hai), rabbit
m,kafka(its better for scaling you can use multiple
computers)



redis can be used as
something like db,
stream and also as a
queues

mongdb\ﬁa noded&?-nm mongoose
postgre.s -— Py ) i ) PI’?SMO\ b

redis -- redis -- queues

DATABASE MAI HAAM WOH DATA STORE KARTE HAI JOH STRUCTURED
HAI AND LIKE IF THE DATA IS NOT STRUCTURED IT CAN BE STORED
IN S3 BCOZ USME HAAM KOI QUERIES WAGERA LAGAYENGE HII NHI
TOH FHIR KYU DB AND ITS LIKE HAME BSS DATA DUMP KARNA HAI

DIRECT



now if I put like a order
] e . for like the money we
iy e : lhave to divide that with
w1 7aass N llthe price and then the
Sl uantity which we get is
what is the size which we
o ks B take from that person and
520 oserve et that size we eat up
and if the size is more
we get is more than

available we eat the size

Jargon

Markets

Whenever you trade, you swap one asset for another. Every
pair that you can trade is called a market.
For example -

1.ETH-USDC
ASSET ON ONE SIDE AND THE CURRENCY ON THE OTHER SIDE
2.TATA-INR

3.ETH-BTC (Usualy a combination of two markets, ETH-USDC
and BTC-USDC)

Base asset
The asset that is being traded (TATA).

Quote asset
The asset it is being traded with.



Orderbook

A list of currently available limit orders that people have
placed. The more the number of orders, the more liquid the
exchange is considered.

Bid
A limit order of the following type -
I will buy 5 stocks of TATA for Rs 200/stock

Ask

A limit order of the following type -
I will sell 5 stocks of TATA for Rs 201/stock

Market makers

Big companies that keep the orderbook liquid (that have a
lot of open orders on the orderbook)

SPREAD MEANS THE DIFF BETWEEN THE BID AND THE ASK

ILLIQUID EXCHANGE MEANS WHEN THE SPREAD IS VERY HIGH WHICH
IS IN THE CASE OF THE WAZIRX AS IN THE INDIAN MARKET NO ONE
WANTS TO TRADE AS THERE IS SO MUCH TAX INCENTIVE ON THAT

NO MARKET MAKERS WANTS TO COME AND MAKE TRADE

MORE LIQUIDITY MEANS BETTER PRICES AND BETTER THE EXCHANGE
IS



L0 | Elements Console Sources Network Performance Memory  Application

AR s e this url sends the

ot o peweme i Nitial orderbook

Overview Screenshots

| 1000ms 2000 ms 3000 m 0 5! s 0 ms ? s L N E RE e " o t h e W e b S it e

ders  Payload Preview Response Initistor  Timing

KMNO_USDC_PERPjson?market=KMNO_U ¥ General ar 0 u n d -L i k e 5 0

7] TVChart.cs:
O refresh Request URL https://api backpack.exchange/api/v1/depth?symbol=BTC_USDC
[ refrest

depth?symbol=BTC_USDC Status Code 2 b i d S a n d 5 0 a S k S

] en.1595.4e8ee1f3341
B4

Remote Address
Referrer Policy strict-origin-when-cross-origin

1333083f4e 18eScded9.
7388.bdaafS5cidf2ctiaca3 ¢ e

-Control-Allow-Origin

e-Headers ; Current-Page

.4 MB resoL

binance/docs has this all documented

klines sends all the data for the graph and the candle can
be for 1 hr,30 min etc

leach candle which
is shown is for a
one hour interval

# Top Movers

Elements Console Sources Network  Performance  Mem Application  Lighthouse
T Q Disabl Nothrotting ~ T | & &
Y Kines N filters v ANl || Fetch/XHR || Doc || €SS || IS || Font | Img || Media || Manifest || Sod
Big request rows Group by frame
Overview Screenshots

10,000ms 20,000 ms

Name X Headers Payload Preview Response Initiator  Timing

Clv=sis e L E T B e e S L= e : "B1171.1", end: "2826-86-25 12:68:88", high: "61342", low: "68993.5", cpen: "61262.4", }, ]

"61171.1", end: 342", low: "68993.5", open: "61262.4"
: "51161.1", end: 3:00: igh: "61598.5", low: "61606.8", open: "61238.6", }
2", low: "sge: open: "61166.1"
"58266

"59543.1", end: "2 :80:00", high: "59620", Low:
"59416.3", end: "2 ", high: "59787.9", low.

All orders are lmt orders even though we are
placing like a

Limit orders Market orders market order
imagine you put a
market order like
for 8 cr you wanna
buy houses and
current price for one house is 1.5 cr so you can buy like 5-
6 houses so which means you should get that and imagine if
those other people



Backend Routes

Users

POST /api/vl/signup - Lets a user signup
POST /api/vl/signin - Lets a user signin, returns a jwt

Orders

POST /api/vl/order - Lets a user place an order. Returns
orderId and fill status

type: 1limit | market

kind: buy | sell

price: number

gquantity: number
market: TATA-INR

GET /api/vi/order/:orderId - Returns fill status

DELETE /api/vl/order/:orderId — Removes an order off the
book (if it isn’t filled yet)

POST /api/vl/order/quote

kind: buy | sell

guantity: number
market: TATA-INR



Ordlerboocks are in memory
They are a variable in o Rus‘t/éqofangﬁs process
A single threaded process

nocje_ incfu@r.ds

const orderbook= §
bids: L7,

3

Orderbooks are always
stored in memory and
never in db

fastest way to make
changes in a orderbook
is to keep the data in
memory rather than
calling from db that’s
why the exchange needs
to be very fast

the issue is if the server dies the variable dies with it

Backend Architecture

Websocket servers




Backend Architecture (simpler)

Orderbooks

N
Book has been updated \
Order X has been placed "\

whenever we change the page we unsubscribe the channel

+* ws.backpack.exchange v Y Filter using regex (example: (web)?socket)
<] study-pane-views.ed33f2a0cf4f0d37ca70.js
o] study-pane-views.ed33f2a0cf4f0d37ca70.js

Data Le.. | Timea
4 {"data™:{"E":1719068447147812,"V":"3700988.5671","c":"134.35" "e":"ticker","h":"136.61","I":"128.67","... | 182|20:3...
4 {"data":{"E":1719068447221415,"T":1719068447070961,"U":1194916132,"a":[["134.39","148.76"]],"b™:(],... | 174 | 20:3..
4 {"data" “:¥19068447421046,'T“:1719068447279013,"U“:1194916133,"3":[["134.40","55.79"],["134.4... 192 | 20:3..
4 {"data™:{"E":1719068447621886,"T":1719068447606571,"U":1194916135,"a":[["134.40","37.19"],["134.4... | 192|20:3...

4 {"data":{"E":1719068448020989,"T":1719068447839736,"U":1194916137,"a":[["134.41","73.96"]],"b":[],... | 173|20:3...
4 {"data":{"E":1719068448149237,"V":"3700988.5671","c":"134.35","e":"ticker","h":"136.61","I":"128.67","... | 182|20:3...
4 {"data":{"E":1719068448221516,"T":1719068448142368,"U":1194916138,"a":[],"b":[["134.35","114.36"]]... | 174 |20:3...
t {"method":"UNSUBSCRIBE","params":["ticker.SOL_USDC"],"id":10} 61| 20:3...
T {"method":"UNSUBSCRIBE","params":["depth.200ms.SOL_USDC"],"id":11} 66| 20:3...
1 {"method":"UNSUBSCRIBE","params":["trade.SOL_USDC"],"id":12} 60| 20:3...

WHY SOMEONE WILL COME TO YOUR TRADE AND WILL TRADE?

Due to low trade price and also at the starting the
companies gives like shares of the company or maybe some
incentive or something to the heavy investors

if somehow the orderbook goes down, then we can get back the
previous state of the orderbook by replaying the event of
the queue and use it to make the orderbook again

also no more trade will happen



now to recreate the orderbook we just take the snapshot(bids
and the asks looks like) of the orderbook like every hour or
day and using queue we remake the orderbook

/depth == url gives all the asks and the bids
flex flex-col == means place one below the other

ALSO I HAVE IMPLEMENTED ONE THING LIKE I CANNOT DIRECTLY USE
THE BACKPACK EXCHANGE API TO ACCESS THE DATA SO I HAVE
CREATED A PROXY WHICH IS DEPLOYED SO THAT I CAN ACCESS THE
BACKPACK API AND RENDER THE DATA ON TO THE WEBSITE

°5 | hitps://exchange-muéz.onrender.com/api/v1/depth?symbol=BTC_USDC t hi S d e p t h LlI‘.L h as
the data which

like is a array of
“a.15735"" tuples in which
P the asks and bids
| o are sent

"63769.3",
"0.01568"

"63769.4",
"0.01568"

and like the type of the depth is mentioned
in the types.ts file

string

the thin line means the price gone
highest there and the top of the candle
is where the market closed and the
bottom where the market opened

klines sends the candles data e e
https:// exchange-mu6z.onrender.com/api/vl/klines? rend: "2021-05-01 00:00:00",
symbol=BTC_USDC&interval=1month&startTime=917825400 ous e,

"20824-84-01 00:00:80",

this above url returns the data tradest: 13566470,




the quote volume
mentioned shows how many
Spcople were trading
M8 there

useeffect means Cea
whenever the depth ot et vt s ctin(,

function is called

the useeffect will

run and will

workflow v

Depth file has all

the ui things for

the orderbook

Asktable has the U

logic of e g R
maintaining price,

Size and tOtal nst maxTotal = relevantAsks.reduce((acc, [_, guantity]) =» acc + Number
Bidtable has the

logic of

maintaining price

of the below

orderbook kMt TutaL raverse();

logic is simple you
can understand the
comments explains
it

asksWithTotal.map( {[price, gquantity, total] » <hAsk maxTotal=

same for bid table maxTotal) key={price] prices{price) quanttty-{avantisy) total={tota

read the comment to

understand we are

like making the orderbook arranging the values from lowest
to highest and also maintaing the total values




this renders the graph
part on the website

For the visual chart most company uses the paid thing
provided by the trading view which gives access to paid
library and there free one called lightweight-charts

to use there premium library you have to mail them and then
get the access

the TradeView page contains the code for the chart
like earlier we used to use the id for using the component
in a div but better way of using that is by using useref

hook

like earlier we used to use document.getElementById thing



ef = useRef<HTMLDivELement>(null);

ef = useRef<ChartManager>(null);

Let klineData: KLine = ;

klineData getKlines(market, "1h", Math.flooxr((new Date().getTime

7) / 1000), Math.floor(new Date().getTime /

like in this we are referening the chart thing in the div so
that it can be used from that

kline we use for the graphs

we are parsing the data into float because the data came was
in string only

the volume chart is present in the pro version which we
cannot use for now

NOW TO SHOW THE CHANGES ON THE FRONTEND WE CAN USE THE WS
SERVER FROM WHICH WE HAVE TO GET THE DATA SUCH AS
SOL_USDC@TRADE == all the realtime trades which happenend
SOL_USDC@DEPTH == all the current realtime orderbook changes
SOL_USDC@TICKER == current price



mailto:SOL_USDC@TRADE
mailto:SOL_USDC@TICKER
mailto:SOL_USDC@DEPTH

so whenever we go to a market we subscribe to
ws .backpack.exchange and unsubscribe when we leave it

in the code the signaling Manager is the ws connection thing
like right now we have created a ws server which gets all

the data which is required and also we can do like create a
different ws server for trade, depth, ticker

SignalingManagerts 2 X TradeView.tsx MarketBar.tsx

@&for ws we have created a
icker " rtypes’; singleton class and all
these variables can be
accessed using the name of
class signalingManager the class and like

ebsockets whenever the getInstance
function is called the ws
connection is established
and only do subscribe and
unsubscribe thing

const BASE URL = "wss://ws.backpack.exchange/"

SignalingManager;

number ;

nitialized: boolean = false;

this.init();

public static getInstance
ce = new SignalingManager();

this.instance;

this is the imp thing
which tells like
whenever the subscribe
ot string, 4 string is done this pushes the
new data to the ticker
Hpacksltype] - Tndindex(calliacy = catlbeck. and all and the below

: function remove that
Lbacks[type].splice(index, 1); data



elthis is the important
bit as this is
triggered whenever the
market changes and like
whenever it changes it
brings the new data and
the subscribe msg is
sent and when the user
leaves the return
function is called and
deregisters the data
and unsubscribe msg is
sent

data.firstPrice == new
data
prevTicker.firstPrice
== old data

¢ == null

now this can update the current price and to change the
orderbook also just add the signaling code to the orderbook
code

IN THE COMPANIES THEY USE SOMETHING CALLED AS CHAIN ANALYSIS
WHICH LIKE ENSURE THAT THE MONEY IS NOT COMING FROM NORTH
KOREA OR SOMETHING BEFORE TRANSFERRING THE MONEY AND ALL

the code is similar to the socket io client code



Understood the jargon needed to build an exchange

1.Base asset
.Quote asset
.Orderbooks
.Liquidity
.Limit orders
.Market orders
7.KLines
2.Built the frontend for an exchange
1.Proxied requests via https://exchange-
proxy.100xdevs.com/api/vl/depth?symbol=SHFL_USDC
2.Created a simple frontend which had depth ,
orderbook, ticker
3.Assignment - Creating the trades tab on the frontend

OO EWN

What we’re doing today
Building the backend ourselves.

HTTP Endpoints
The endpoints we used last week were -

1.Get klines -
https://exchange—proxy.100xdevs.com/api/vl/klines?
symbol1=SOL_USDC&interval=1h&startTime=1718957562&endTime
=1719562362

2.Get depth -
https://exchange—-proxy.100xdevs.com/api/vl/depth?
symbol=SHFL_USDC

3.Get Tickers -
https ://exchange—-proxy.100xdevs.com/api/vl/tickers

Websocket streaming
The streams we support include

1.trades@MARKET


https://exchange-proxy.100xdevs.com/api/v1/tickers
https://exchange-proxy.100xdevs.com/api/v1/depth?symbol=SHFL_USDC
https://exchange-proxy.100xdevs.com/api/v1/depth?symbol=SHFL_USDC
https://exchange-proxy.100xdevs.com/api/v1/klines?symbol=SOL_USDC&interval=1h&startTime=1718957562&endTime=1719562362
https://exchange-proxy.100xdevs.com/api/v1/klines?symbol=SOL_USDC&interval=1h&startTime=1718957562&endTime=1719562362
https://exchange-proxy.100xdevs.com/api/v1/klines?symbol=SOL_USDC&interval=1h&startTime=1718957562&endTime=1719562362
https://exchange-proxy.100xdevs.com/api/v1/depth?symbol=SHFL_USDC
https://exchange-proxy.100xdevs.com/api/v1/depth?symbol=SHFL_USDC

2.depth@MARKET
3.ticker@MARKET

Counter intuitive things -

1.0rderbook is in memory
2.User balances are in memory
3.Locking balances in memory

WHAT IS A BAD EXCHANGE?
A bad exchange means which stores its orderbook not in
memory but in database

Backend Architecture
We have the following services -

1.API - An API Server the user sends HTTP requests to

2.Engine - Runs various market orderbooks, stores user
balances in memory

3.Websocket - Websocket server that user subscribes to
real time events from

4.DB Processor - Processes messages from the Engine and
persists them in the DB

5.Frontend - NextJS app (same as last week, only the URLs
would change)

6.Market maker (mm) - Places random orders to keep the
book liquid

7.Redis - Queue and pub sub

8.TimescaleDB - Creates buckets of klines based on price
feed

There should ideally be a primary database 1like postgres as
well that stores user info/orders/trades etc.
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Engine == orderbook manager
the orders are managed sequentially and not like parallely
this can lead to concurrency issues

The Engine manages ==

the orderbook, balances of all the users, also flips the
balances whenever a match happens between the user,

like maintain the balance of the users

NOwW TO CREATE THE STATE OF THE QUEUE IF THE ENGINE GOES DOWN
JUST RECREATE THE STATE FROM THE GENESIS USING THE QUEUE AND
YOU WILL GET BACK THE ORIGINAL QUEUE

also like to fix this you create a snapshots of the state of
orderbook so that you need not to create a whole re run of
queue for the state of the orderbook

SNAPSHOTS == VERY BIG JSON BLOB and put it on S3 and do it
every like 1 hr(Better way of getting back the state of the
orderbook)



| ol b See in this like the engine
T g just creates a new engine,
then a redie queue, and then
just connect to it and then
a foreever loops runs which
pulls the data and in that
engine is never down

and also there is no async
or await bcoz we are not
doing any db calls or smthg

Now the engine actually
manages all the orderbooks
and all the balances

Also like we right now
using node js processes,
if we want to deligate the
tasks we can use like the
rust processes which will
assign the tasks to -

different cores, it can like spawn threads

multiple threads can make the system faster

GOOD QUESTION TO ASK

Like if someone has access to DB he can change the balance
right?

No because there are multiple datacenters which are running
the engine and like to verify the withdrawl every engine
must approve the changes and then only the money can be
taken out



|-|J:] EXPLORER

KAFKA SHINES FOR IT DISTRIBUTED NATURE, WE CAN RUN LIKE
MULTIPLE KAFKA SERVERS TO DISTRIBUTE THE LOAD, ALSO BETTER
FAULT TOLERANCE, ALSO SLOWER(BECAUSE ITS REPLICATING DATA
WHICH MAKES IT SLOWER) AND REDIS IS LIKE SINGLE THREADED IN
WHICH A SINGLE PROCESS IS RUNNING AND HANDLING THE REQUEST

NOW TO LIKE INFORM ON THE FRONTEND USING THE API LIKE WHICH
ALL TRADES ARE PRESENT AND ALL WE USE PUBSUB OR MAYBE REDIS
QUEUE NOT OPTIMAL THO

like to make a Backend talk we usually use a queue or a
pubsub its not a good way to communicate using http requests

this is done to like see the changes or how many orders are
placed and all for that we have to like send the request
that these all request are processed and these are not
processsed

the websocket server which is present gives the real time
updates of the graphs, prices and all using the SUBSCRIBE
and UNSUBSCRIBE thing for that we sends a request to the
redis pubsub which asks for data from the engine and show to

us

o S o v B creating only one instance for
UNTITLED (WORKSPACE) fots was nf'comnctio) calbac th e pers on req Uired



Another thing is like what all graphs and all data which we
store in db and how are they stored

they are stored simply only
but converted into the form
T R in which the graph candle

#5401 = 2001 low => 149.9 making required
#5959 => 1499 high 2> 200

start => 200
%:00 => 200 close => 199.4

which is maintained by the
database processsor
00 => 201,
.00 => .01
I.«Jﬁ,h
low

in time series db

WHENEVER WE DO A AWAIT ON A FUNCITON IT RETURN TYPE IS
ALWAYS A PROMISE == ASYNC FUNCTION IS JS

LIKE THE USER WHEN MAKE A ORDER OR SOMETHING IT GIVES A
CLIENT ID AND WHEN THE ENGINE PROCESS IT AND SEND BACK THE
DATA USING THE PUBSUB IT RETURNS THE CLIENT ID ALSO



HOW TO START THIS PROJECT??
cd docker
docker—-compose up

and run all the other processes

YOU SHOULD ALWAYS CREATE TESTS FOR THE ORDERBOOK BCOZ ONE
MISTAKE CAN CAUSE A LOT

for like 20 req a second its ok only but the issue is if the
number of markets increase and like if users increase we
shift to rust process then and make the system faster and
better

CAN SOMEONE FAKE THE
PRICE ORDER BY
HACKING THE API
SERVER ITS ONLY ONE
ONLY?

No because before
the api server when
the browser is
sending a req it
sends it but with
signing the message
with its private key which protects the thing and limits the
dev from doing fake transaction

IN EXCHANGE REDIS IS USED AS THE QUEUE

PUBSUB IS LIKE CONNECTING MULTIPLE WS SERVERS AT ONCE AND
DIVIDES THE LOAD AMONG MULTIPLE SERVERS
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