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Y 4Yto ectb ACID

Ag cn d d ) [lpobnembl ¢ ACID B pacnpefenéHHbIX cMcTemMax

) Protocol Accord

Icnonb30BaHe TpaH3akuuii
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> ACID

DATASTAX



Bcé mnm Hmnyuero

AtOI I I]C]ty B 10601 MOMEHT BpeEMEHWN BCE MYyTaUMW TPAH3aKLNW mbo
eLLLé He BbIMOJIHeHbI (He BUAHbI B 6a3e), Moo yKe BbINOJIHEHbI

(BWAHBbI BCE MyTaLMN).

ATOMapHOCTb
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TpaH3a|<|_|,|/|s:| HE MOXET rnepeBectn AaHHble B JIOTNYECKW
CO n S'l Ste n Cy HEeCOINTaCOBaAHHOE COCTOAHNME, TO €CTb BCE MyTaul AOJIXHbI

CpPaboTaTh C YYETOM CYLLLECTBYHOLLMX BHELLHMX KIHOYEN,
NpaBu, Kackagos, TPUITEPOB U T.A4. U T.1.

CornacoBaHHOCTb

DATASTAX



| '| t C HapaﬂﬂeﬂbHO BbIMNMOJ/IHAEMbIE TRAH3aKUNIN HE MOTYT BJ/INATb
SO a ] O n APYr Ha Apyra. Ecnn TPAH3aKUWMW 3aTparmMBatoT OAHW N TE XKe
AdaHHbIE, OH MOTYT BbITNOJ/IHATLCA TOJIbKO NocC/1e40BaTe/IbHO.

N3onauunsa

DATASTAX



“1: [Nocne "npumeneHnd” (COMMIT) MyTauum AaHHbLIX 4OKHbI
D ura b]hty ObITb MPUMEHEHbLI MEePCUCTEHTHO, TO CTb COXPaHEeHbI B

non-volatile memory,.

YCTONYNBOCTb

DATASTAX



e 1973 “IBM Information Management System supported

ACID transactions” (HO TepMUH eLLe He BBeEH)

e 1983 Andreas Reuter and Theo Harder BBoaaT

HeMHOro akpoHuM ACID

MCTOpM 4 e 2013 PAXOS Apache Cassandra 2.0 nonyyaet
Light-Weight Transactions (single partition)

e 2023 Accord Apache Cassandra 5.0 nonyyaet GPT

TPaH3aKLUMn

DATASTAX



» YTO He Tak ¢ KaccaHapown?

DATASTAX



B 2008 rogy Facebook nepsbim goctur umncna
B 100,000,000 nonb3oBartenen.

MpounTaiite 3TO YNC/O eLLé pas.

DataStax 1



e [lonb30BaTeNn NO BCEMY MUPY

Cl/lTya LS e bLICTPbLIN MHTEPHET

e OrpoMHbI O6BEM AaHHbIX

e Buicokne TpeboBaHMsA SLA

DATASTAX



“Bad news, people. Thereis
No database like that.”

aaaaaaaaaa



TpeboBaHuA

DATASTAX

GEO

[Tonb3oBaTeEN
MO BCEW MNnJiaHeTe

SLA: Time

HemeaneHHbIn OTBET

VOLUME

- [leTabanTbl AaHHbIX
- MunnmnonHbl QPS

SLA:HA

‘[1eBATb AeBATOK"




GEO VOLUME

HeckonbKo - TeTabalTbl AaHHbIX
aKkTmBHbIX LIOJ - MunnmoHbl QPS

ApXUTEKTYpPHbIe
peLleHns

SLA: Time SLA:HA

HemeaneHHbi OTBET ‘[leBATb AEBATOK"

DATASTAX



GEO VOLUME

HeCcKOTbKO

[TapTUUMOHMpPOBaHME
aKTMBHbIX LIO/]

ApXUTEKTYpPHbIe
peLleHns

SLA: Time SLA:HA

HemeaneHHbi OTBET ‘[leBATb AEBATOK"
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GEO VOLUME

HeCcKOTbKO

[TapTUUMOHMpPOBaHME
akTuBHbIX LIO/]

ApXUTEKTYpPHbIe
peLleHns

SLA:Time EI¥.H, 7.

- [leHopmanusaumsa
- PoyTuHr no knro4y

‘[1eBATb AeBATOK"
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ApXUTEKTYpPHbIe

DATASTAX

peLieHuns

GEO

HecKonbKo
akTuBHbIX LIO/]

VOLUME

[TapTUUMOHMpPOBaHME

SLA: Time

- [leHopmanusaumsa
- PoyTuHr no knro4y

SLA:HA

- Pennnkauus
- [eueHTpannsaund




> KAKITO PABOTAER ==




LleHTpanm3aums
(Leader-Follower)

1. Single Point of Failure

2. Mnoxo mMacwTabupyeTcs
Ha 3anuncb

3. [llnwem ToNbKO Ha
nvngepa (M Hago 3HaTh,
KTO 3TO)

DATASTAX  ©2023 DataStax. - All rights reserved

Leader Server (Write/Read)

/ N

Follower Servers (Read-Only)
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)

[eueHTpanm3auma

| eaderless

HET Single Point of
Failure

2. MacwTtabupyeTcsa u
Ha 3amnuncb

3. PaboTtaem c ntobbIM
y310M (Npw aBapumn
NPOCTO obpaLLaemcs K
cnegyrouiemy)

DATASTAX  ©2023 DataStax. - All rights reserved

/W

cassandra
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Keyspace Table

l l

CREATE TABLE population.by country city (

o . country text,
Partitioning city text,
population integer,
<ey-Based PRIMARY KEY ((country), city)
Partitioning )5 I

Partition key Clustering key

DATASTAX



Partitioning

Sample data

DATASTAX

©2023 DataStax. - All rights reserved

Country City Population
USA New York 8.000.000
USA Los Angeles 4.000.000

FR Paris 2.230.000
DE Berlin 3.350.000
UK London 9.200.000
AU Sydney 4.900.000
DE Nuremberg 500.000

CA Toronto 6.200.000
CA Montreal 4.200.000
FR Toulouse 1.100.000
JP Tokyo 37.430.000
IN Mumbai 20.200.000

\_Y_)

Partition Key




USA

New York

8.000.000

USA

Los Angeles

4.000.000

DE

Berlin

3.350.000

o

Partitioning

DE

Nuremberg

Sample data over

500.000

/-nodes DC

Y

FR

Paris

2.230.000

FR

,

Toulouse

1.100.000

[ uk London ‘ 9.200.000 ICGSSG" dra | [ Toko 37.430.000
CA
CA
-

AU Sydney 4.900.000 6.200.000

4.200.000

Toronto

Montreal

IN Mumbai 20.200.000

DATASTAX  ©2023 DataStax. - All rights reserved



Keyspace CTpaTerus
(rpynna Tabauu) penankaymn

:

CREATE KEYSPACE population
WITH REPLICATION = {

FQEﬂD|K:atjCHW 'class' : 'NetworkTopologyStrategy',
'us-west-1' : 3,
‘eu-east-2' : 5
}s

replication factor by data center

DATASTAX



RF =3

Replication Factor 3
O3Hauyaer, YTo
KaXAbln pa3gen
pa3MeLLEH Ha TPEX
Pa3HbIX y3nax

DATASTAX  ©2023 DataStax. - All rights reserved

USA New York 8.000.000

USA Los Angeles 4.000.000
USA New York 8.000.000
USA Los Angeles 4.000.000
USA New York 8.000.000
Los Angeles 4.000.000
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« CAMAHA bOJIBLLUAA TTPOBJTEMA
PElTJTMKAL NI



1. dnckoBoe NpoCTpaHCTBO
2. CeTeBble onepaunm

A §

3. TloTpebieHme BulYNCINTeNbHbIX
DeCypCoB

4. T1paBWILHOIO OTBETa HeT Ha c/1anae




[ ToTeHUManbHagA
HEKOHCUCTEHTHOCTb

DATASTAX  ©2023 DataStax. - All rights reserve

d

S New Value: $13
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[ ToTeHUManbHagA
HEKOHCUCTEHTHOCTb

DATASTAX  ©2023 DataStax. - All rights reserved



[Mlouemy B KaccaHgpe He 6bi10 GPT TpaH3akuumin?

MOTOMY YUTO 3TO, 6IVH, CIOXHO. KpaHe CNOXHO Npw Takmx TpeboBaHmaAx. KaccaHapa -
nepBas JeleHTpanm3oBaHHaa CYB/ ¢ leaderless ACID TpaH3akumamu.

DataStax 31



Cassandra Biggest Users (and Developers)

A
A h . 98% of streaming data is stored in Apache Spache assa ndra at
pache Cassandra Cale ang Scop Apple
Cassandra o Over three hundred thoygny:
o . Data ranges from customer details to viewing usand instances
@ Netflix

history to billing and payments Hundreds of petabytes of data

Over two petabytes per cluster

. Foundational datastore for serving millions of -
. Millions of queries per second
operations per second

Thousands of clusters

e 30 million ops/sec on most active single cluster

Thousands of applications

e 500 TB most dense single cluster

e 9216 CPUs in biggest cluster ApacheCon 22

O(100) Clusters
O(10000) Instances
0(10,000,000) Replications per second
O(100,000,000) Operations per second
0(1,000,000,000,000,000) Petabytes of data

=== ACIVIsioN.

And many others...

v

dtsx.io/cassandra-at-netflix
DATASTAX  ©2023 DataStax. - All rights reserved
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Cassandra 2.0 2013 Light-Weight Transactions

INSERT INTO cycling.cyclist_name (id, lastname, firstname)
VALUES (4647f6d3-7bd2-4085-8d6c-1229351b5498, 'KNETEMANN', 'Roxxane")

IF NOT EXISTS;

UPDATE cycling.cyclist name
SET firstname = ‘Roxane’
WHERE id = 4647f6d3-7bd2-4085-8d6c-1229351b5498

IF firsthame = ‘Roxxane’;

DataStax 33



Cassandra 1.2 2013 Batches

MpUHLMN: eciv C NepBOro pasa He AOLUJ/0, MPOCTO NOBTOPU eLLé CTO pa3 :)

BEGIN LOGGED BATCH
INSERT INTO cycling.cyclist_names (cyclist_name, race_id) VALUES ('Vera ADRIAN', 100);

INSERT INTO cycling.cyclist_by id (race_id, cyclist_ name) VALUES (100, 'Vera ADRIAN');
APPLY BATCH;

DataStax

34



)

| eaderless SMR
(Distributed State Machine)



) e (CoBmMecTHbIM NpoekT Apple n University of Michigan
e OoduupmansHo NpUHAT B 5.0
e Ho ewwé He B trunk, oxuaaetca k alpha2

e Ha AaHHbII MOMEHT B CTaann GriHaNbHOW 10PaboTKM

@ it is usable. and expected to be merged by first week oct.

e Strict-Serializable Consistency (Serializable AND Linearizable)
e 1 roundtrip ¢ (fastpath)

e No bottlenecks

e Live Migration from Paxos

DATASTAX



CEP-15: General Purpose Transactions

Goals

General purpose transactions (may operate over any keys in the database at once)
Strict-serializable isolation
Optimal latency: one wide area round-trip for all transactions under normal conditions

Optimal failure tolerance: latency and performance should be unaffected by any minority of
replica failures

Scalability: there should be no bottleneck introduced

Should have no intrinsic limit to transaction complexity

Must work on commodity hardware

Must support live migration from Paxos

ACID Transactions in Cassandra

DataStax 37






> Protocol Accord
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Accord (computer science) XA v

Article Talk Tools v

From Wikipedia, the free encyclopedia

Accord

ikipedia does not have an article with this exact name. Please search for Accord (computer
science) in Wikipedia to check for alternative titles or spellings.

¢ You need to log in or create an account to create this page.
e Search for "Accord (computer science)" in existing articles.
¢ Look for pages within Wikipedia that link to this title.

DATASTA)X( ©2023 DataStax. - All rights reserved 40



[lokymeHTauma

DATASTAX

©2023 DataStax. - All rights reserved

[Cassandra / CASSANDRA-
Write docs for CEP-15

v Details v People

Type: New Feature  Status: TRIAGE NEED! Assignee:
Priority: Z High Resolution: Unresolved 2 Unassigned
Component/s: Documentation Fix Version/s: &%
Labels: None gepcHtar:
Epic Link: Cassandra 5.0 Doc Plan items
Platform: All Votes:
Impacts: None 0 Vote for this issue
Watchers:
v lIssue Links 1 Start watching this issue
relates to
CASSANDRA-17092 CEP-15: Accord Beta <  INPROGRESS & Dates
Created:
5 03/Feb/23 22:28
v Activity

Updated:

All Comments WorkLog History Activity Transitions
— 07/Mar/23 10:54

There are no comments yet on this issue.

M Expol

41



e [IPVHLMMMNANBHO HOBbIM aNrOPUTM

e |eaderless (petabytes of data over thousands of nodes)
e (OcHoBax Ha TanmMmcTamnax (mMpuHumn Lamport Clock)

e Reorder Buffer (a1 6bICTPOro KOHCeHCyca)

Accord

e Fast Path Electorates (ana 0TKa3zoyCcToM4MBOCTI)

“To the best of our knowledge, no commercial or open-source
database systems offer strict-serializable transactions across
regions in a single wide area round-trip”

Accord Whitepaper

DATASTAX
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Paxos

Node 1

Origin of most consensus protocols
: | want to do something
: Ok or Nope
Do that until you have majority
Network round trips add up
Used in LWT(multi-paxos)

Proposer

Node 4 Node 2

Acceptor Acceptor

Node 3 &

Acceptor 1989 A

DataStax 44



Raft

Node 1

e Leader election to eliminate round trips
Leader

° : All changes through me

° . 1 trust dear leader

Node 4 Node 2

Follower

Follower

Bad for Cassandra

Node 3 e Failure Modes lead to latency
e Multi-datacenter? Nope

Follower

DataStax 45



Google Spanner

Participant
Leader
Shard 1

Node 1

Proposer

Node 4 Node 2

Acceptor Acceptor

Node 3

Acceptor

Node 4

Acceptor

Participant
Leader
Shard 2

Node 1

Proposer

Node 3

Acceptor

e One paxos group per shard
e Leaders coordinate for 2pc
e All depends on TrueTime™

Node 2

Acceptor Bad for Cassandra

e Depends on TrueTime™
e Many hops for one insert

DataStax
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Accord

Node 1

Reorder
Buffer

Every node has a Reorder Buffer
Clock skew is cool

Leaderless timestamp protocol

Fast Path Electorates: Fault tolerance
TL;DR One Round Trip - ish

Node 4 Node 2

Reorder Reorder
Buffer Buffer

Node 3 e Leaderless

Reorder e Scales like Cassandra
Buffer

e Failure modes match

Good for Cassandra

DataStax 47
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SHauMMble OCobeHHOCTV



Lamport
Clock

DATASTAX

Anropmtm TUNa “flornyeckme Hacol”
PazpabotaH f1acnm JlsmnopTtom B 1978 roay

PellaeT npobnemy CMHXPOHK3aLMK Y3108

(MONHOCTBIO CUHXPOHKM3MPOBATL reopacnpeaenéHHbIe y3/bl MPAKTUYECKN HEBO3MOXHO)

[103BO/IAET ONpesennTb NOPSAA0OK COOLITUN B
pacrnpefenéHHon cncteme

(ObecneurBas cepmanmnsyeMocTb)

HeobxoarM, MOCKObKY peasibHbI MOPAA0K MOayYeHNs
COODOLLEHUIM MOXET OT/INYATBLCS OT “naeansHOro”



[ TOUHLATT
4aCoB
J13MMNopTa

DATASTAX

[Mpouecc A yBennUmBaeT CYETUNK A1 KAaXA0ro COObITUS

[poLecc A, oTNpaBasAs yBeAoMAEHNE O COBLITAN,

NnpnkinadbiBaet K HEMY 3Ha4YeHNE CBOENo CYETUMKA
(B cnyyae c Accord - elé 1 CBOM YHUKaNbHbIM MAEHTUDKKATOP)

[Monyyasa ysesomneHme, npouecc b obHosnget
COOTBETCTBYHOLLNN CHETYNK.



Reorder
Buffer

DATASTAX

Knactep onpeaensieT oTCTaBaHMe YacoB MeX/y BCEMU
penavKamu, yUnTbIBas 1 ceTeBble 3a4ePXKU.

TpaH3akuum bydeprnsyroTca Ha persimke Ha Nepuos
3TOr0 OTCTaBaHUA U MaKCMMaNbHYH 3a4epXKy (MUHYC
3a/lepxKa Mexay KOOPANHATOPOM TPaH3aKLMU U CaMOoW
peninkom).

TpaH3akLUm 06pabaTblBAOTCA TOIbKO KOraa BCe
‘oxnaaemMble” MoTeHUMaNbHO KOHGAUKTYHOLLME
TpaH3akL1K yxe “noexann” n nonaam s bydep.

TpaH3akLuMy 0bpabaTtbiBarOTCA MO OYEPEAHOCTM YaCOoB
J1amnoprta. Ncnonb3oBaHme Reorder Buffer Ha kaxaom
penvke No3BoINT KOOPAUHATOPY TPaH3aKLMK
MaKCMMU3NPOBATL UCMOJIb30BaHUe Fast Path.



Fast Path
Flectorates

DATASTAX

BONBbLMHCTBO MPOTOKO/IOB KOHCEHCYCA NCMONBb3YH NPOCTYH)
MoZe b MOACYETA FOI0COB. DTOT NPUHLUMMA UCMOAb30BaH 1 B
Accord.

B AoMONHEHKE K 3TOMY, NpeAcTaBneHa naes Electorate - Te
PENNKN, UbW rofloca ByayT yUnTbIBaTLCA AN Leneit fast-path
roNI0CoBaHMS.

O6bIUHO BCe pernivku ABAAKTCA YYaCTHKaAMM 1 MPOCTOro, v
fast-path electorates, Ho ansg uenen fast-path HekoTopble
pernaviku MOryT BbIBOANTLCH 13 electorate, ymeHbLLas
KONNYECTBO HEOOXOAVMbBIX FO10COB.

Hanpumep, replica set 13 9 y3n0B MoxeT onpeaennTs electorate
139, 7 nnn 5 y3nos ang fast-path quorums n3 7, 6 n 5
COOTBETCTBEHHO.

Electorate n3 9 moxeT NpnHATL fast-path peleHna ¢ MeHee yem
3 HeJOCTYMNHbIMK Yy3/1aMn,Moc/e Yero electorate fosixeH 6bITb
yMeHbLUeH 40 7 nnu gaxe 5.
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Fast Path

DATASTAX

Coordinator C:
Send PreAccept(X, t0) to replicas of all shards

Replica R:
if (have witnessed a newer conflicting timestamp) then
t = some new higher timestamp issued by R
else
t = to
PreAccepted[X]
Reply (t, deps

true
{conflicting transactions where t0 < t})

Coordinator C (with at least a simple quorum from each shard):
If (a fast-path quorum from each shard had t = t@) then
send Commit(X, t@, t0, union of all deps)
go to Execution



) Replica R receiving Commit (X, deps):
Committed[X] = true

Coordinator C:
send a read to one or more local replicas of each shard
(containing those deps that apply on the shard)

Replica R receiving Read(X, t, deps):
Wait for deps to be committed

EE)(EE(:LJtiC)rW Wait for deps with a lower t to be applied locally
Reply with result of read

Coordinator C (with a response from each shard):
result = execute(read responses)
send Apply(result) to all replicas of each shard
send result to client

Replica R receiving Apply(X, t, deps, result):
Wait for deps to be committed
Wait for deps with a lower t to be applied locally
Apply result locally
Applied[X] = true

DATASTAX



Slow Path

DATASTAX

Coordinator C:
. else
t = maximum t from responses
send Accept(X, t@, t, deps) to replicas of all shards

Replica R receiving Accept(X, t0, t, deps):
Accepted[X] true
Reply (deps {conflicting transactions where t0 < t})

Coordinator C (with a simple quorum from each shard):
send Commit(X, t@, tO, union of all deps)
go to Execution



Coordinator C:
send Recover(X) to replicas of each shard

Replica R receiving Recover(X):
Ensure X is PreAccepted; if only PreAccepted compute deps
Wait = {Accepted transactions with lower t0® but higher t than X}
Superceding = {Accepted transactions with higher t@ that did not witness X}

U {Committed transactions with higher t than t@ of X, that did not witness
X}

Re Cove ry Reply (local state for X, Wait, Superceding)

Coordinator C (with a quorum of responses from each shard):
If (any R in responses had X as Applied, Committed, or Accepted)
then continue the state machine from there
Otherwise
If (any shard has insufficient R where t = t@ to have taken the fast path)
then propose the highest t of any response on the Slow Path
If (any R.Superceding is non-empty)
then propose the highest t in any response on the Slow Path
If (any R.Wait is non-empty)
then wait for them to commit and retry
Otherwise propose t0 on the Slow Path

DATASTAX



) VICNoNb30BaHVie TPpaH3aKL M/
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> Transaction Syntax - Boundaries

TRANSACTION

LET <tuple> = ( <columnl>,<column2>.. <table> <condition) ;

<return column> <table> <condition>;

IF <tuple condition> THEN

END IF

TRANSACTION;

DATASTAX



> Transaction Syntax - State collection

TRANSACTION

LET <tuple> = ( <columnl>,<column2>.. <table> <condition) ;

<return column> <table> <condition>;

IF <tuple condition> THEN

END IF

TRANSACTION;

DATASTAX



> Transaction Syntax - Return value

TRANSACTION

LET <tuple> = ( <columnl>,<column2>.. <table> <condition) ;

<return_column> <table> <condition>;

IF <tuple condition> THEN

END IF

TRANSACTION;

DATASTAX



> Transaction Syntax - Conditional mutation

TRANSACTION

LET <tuple> = ( <columnl>,<column2>.. <table> <condition) ;

<return column> <table> <condition>;

IF <tuple condition> THEN

END IF

TRANSACTION;

DATASTAX
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> Inventory Management - Setup

ks.products ( ks.shopping cart (

item , user_name ,

inventory count item ,

(item) item count ,

(user name, item)

ks.products (item, inventory count) ('PlayStation 5', 100) ;

DATASTAX



> Inventory Management - Pre-Condition

TRANSACTION
// Find out how many PlayStations are left

LET inventory = ( inventory count ks.products item='PlayStation 5') ;

// Return the inventory count before deducting

item, inventory count ks.products item='PlayStation 5';

// Take a PlayStation out of inventory put users shopping cart
IF inventory.inventory count >0 THEN
ks.products inventory count -=1 item='PlayStation 5°';
ks.shopping cart (user name, item, item count) ('"patrick', 'PlayStation 5', 1);
END IF

TRANSACTION;

DATASTAX




) Inventory Management - Output Previous State

TRANSACTION
// Find out how many PlayStations are left

LET inventory = ( inventory count ks.products item='PlayStation 5"');

// Return the inventory count before deducting

item, inventory count ks.products item='PlayStation 5';

// Take a PlayStation out of inventory put users shopping cart
IF inventory.inventory count >0 THEN
ks.products inventory count -=1 item='PlayStation 5°';
ks.shopping cart (user name, item, item count) ('"patrick', 'PlayStation 5', 1);
END IF

TRANSACTION;

DATASTAX




Y Inventory Management - Conditional Statement

TRANSACTION
// Find out how many PlayStations are left

LET inventory = ( inventory count ks.products item='PlayStation 5"');

// Return the inventory count before deducting

item, inventory count ks.products item='PlayStation 5';

// Take a PlayStation out of inventory put users shopping cart
IF inventory.inventory count > 0 THEN
ks.products inventory count -= 1 item='PlayStation 5';
ks.shopping cart(user name, item, item count) ('patrick', 'PlayStation 5', 1);
END IF

TRANSACTION;

DATASTAX




Real Atomic

Foreign Key Management

Batch



> Real Atomic Batch - Setup

ks.user by email (

4

4

(email)

ks.user by location (

(user_id) ’

14

((country, city), user_ id)

DATASTAX



) Real Atomic Batch - Existence Check

TRANSACTION
// Find any existing users with same email

LET existCheck = ( user_ id ks.user by email email='patrick@datastax.com') ;

// If email isn’t use, then add the new user
IF existCheck IS THEN
ks.user (user id, email, country, city)

(94813846-4366-11ed-b878-0242ac120002, 'patrick@datastax.com' 'US', 'Windsor');

ks.user by email (email, user id)

('patrick@datastax.com' 94813846-4366-11ed-b878-0242ac120002) ;

ks.user by location(country, city, user id)
('US', '"Windsor', 94813846-4366-11ed-b878-0242ac120002) ;
END IF

TRANSACTION ;

DATASTAX




)y Real Atomic Batch - Execution

BEGIN TRANSACTION

// Find any existing users with same email

LET existCheck = EELECT user id FROM ks.user by email WHERE email='patrick@datastax.com');

// If email isn’t in use, then add the new user
IF existCheck IS NULL THEN
INSERT INTO ks.user (user_id, email, country, city)
VALUES (94813846-4366-11ed-b878-0242ac120002, 'patrick@datastax.com', 'US', 'Windsor');

INSERT INTO ks.user by email (email, user_ id)
VALUES ('patrick@datastax.com', 94813846-4366-11ed-b878-0242ac120002) ;

INSERT INTO ks.user by location(country, city, user_id)
VALUES ('US', 'Windsor', 94813846-4366-11ed-b878-0242ac120002) ;
END IF

COMMIT TRANSACTION ;

DATASTAX
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IT Exorcist | Developer Advocate Lead

> CIACKIBO!

dtsx.io/aleks




