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NMpoaykTbl BXogawume B MS SQL Server

1.  SQL Server

2. SQL Server Integration Services (SSIS)
3. SQL Server Analysis Services (SSAS) - _
Ha e
4. SQL Server Reporting Services (SSRS) =
:,.:_,m .

g2
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https:.//docs.microsoft.com/ru-ru/sal/reporting-services/create-deploy-and-manage-mobile-and-paginated-reports?view=sgl-server-veris



https://docs.microsoft.com/ru-ru/sql/reporting-services/create-deploy-and-manage-mobile-and-paginated-reports?view=sql-server-ver15

Pa3nuyHblie nspaHuna MS SQL Server

Database Engine (DBE) capacity limits

SQL Server
2019 Edition LleHa ana Open No Level (zonn. Mogenb
Max compute I\./:'ax memol)r)éE Max DB Size Bbinycku CLUIA) IMUEH3NPOBAHWS JlocTynHoCTb KaHana
capacnty utilization -
Enterprise $13, 74gl1] [NakeT Ha 2 agpa bopHiopambiioe
Enterprise Per Core 0OS max 12 TB 524 PB AMHEHINDOBAHUE XOCTHHE
Standard — Ha KoprnopatusHoe
Lesser of 4 sockets AApo $3'586[1] lakettas e HMEEHEMDOBBHMG, XOCTWUHT
Standard Per Core 128 GB 524 PB
or 24 cores Standard — $a00l1] Ceprepl2] KopnopatugHoe
cepBep NNLLEH3UPOBaHWeE, XOCTUHT
Standard Server + _—
CAL 24 core limit 128 GB 524 PB Standard — 5309 il KopropaTusHoe
CAL NNUEH3UPOBaHWE, XOCTUHT
Express Lesser of 1 socket 1GB 10 GB Developer BecrnnarHo Ha nonwb3osatens BecnnatHoe ckauMBaHue
or 4 cores
Web E::“:éﬁ;:::)me YAERIHERO HenpumeHumo TOIbKO XOCTUHT
Developer OS max OS max OS max

Express becnnatHo HenpumeHumo BecnnatHoe ckaunBaHue



Mopaenb nmueH3anpoBaHusa Server + CAL

Without Multiplexing B Microsoft

> - ® o ©
l aaa i ment
Li if e Users directly accessing SQL Server 7 Ic roso t
Server+CAL model . SQL Server 201 9

Licensing guide

With Multiplexing User CALs

required
CRM ‘ ‘ .
<
= I ' W W

Users accessing SQL Server
through another application

This figure illustrates the licenses used in the Server+CAL licensing model via multiplexing.



Mogenb nuueH3nposaHus Core-based

SQL Server 2019 VM SQL Server 2019 VM SQL Server 2019 VM

\' \'}
\'J V
\' V
Total core licenses

Licenses 4 4 6 14  purchase seven 2-pack SKUs of core
licenses

\"
Vv

Virtual
cores




Korpa codT B pa3bl A0pOXKe Xenes3a

JIvueHsuu CepBep HPE ProLiant DL360 Gen10
e MS SQL core based licence (16 core) e Intel Xeon (5218) 16 core 2.3 GHz
LleHa: 28 688 usd e RAM 32Gb (max 1.5Tb)

e MS Windows Server Standard (16 core) e RAIDP408i-a

LleHa: 15 522 usd LleHa: 357 100 rub ~ 4 700 usd
° https:/www.microsoft.com/ru-ru/windows-server/pricing . https./www.citilink.ru/catalog/computers_and_notebooks/serve
° https./www.microsoft.com/ru-ru/sqgl-server/sgl-server- rs_and_net_equipments/servers/1191586/properties/

2019-pricing


https://www.microsoft.com/ru-ru/windows-server/pricing
https://www.microsoft.com/ru-ru/sql-server/sql-server-2019-pricing
https://www.microsoft.com/ru-ru/sql-server/sql-server-2019-pricing
https://www.citilink.ru/catalog/computers_and_notebooks/servers_and_net_equipments/servers/1191586/properties/
https://www.citilink.ru/catalog/computers_and_notebooks/servers_and_net_equipments/servers/1191586/properties/

CpaBHeHue CToMMoCTU B 06na4yHOM npoBangepe AWS

Instance type: m5.2xlarge

e 8vCPUs
e 32 Gbmemory

Windows Server and SQL Server on Amazon EC2 estimate

Amazon Elastic Block Storage (EBS) pricing (monthly) 95.20 USD
Amazon EC2 Reserved instances (monthly) 0.00 USD
Amazon EC2 On-Demand instances (monthly) 1,305.24 USD
Total monthly cost: 1,400.44 USD

Cancel Add to my estimate

Amazon EC2 estimate

Amazon Elastic Block Storage (EBS) pricing (monthly)
Amazon EC2 Instance Savings Plans instances (monthly)
Amazon EC2 On-Demand instances (monthly)

Total monthly cost:

Cancel

3.57 USD
0.00 USD
335.80 USD

339.37 USD

Add to my estimate



PeecTtp oTeuecTtBeHHoro MO un 207% HAOC

41.CYb
3anpellexo Paspelueto
1. EnterpriseDB 1. Mobble CYBA u3 Equxoro peectpa
2.1BM DB2

2. CYB/l ¢ OTKDbITOM NULEH3UER, B YaCTHOCTH:
3. InterSystems Caché
a) CouchDB

6) Elasticsearch

4. Microsoft Access

5. Microsoft SQL Server
6. Oracle Database 8) Firebird (pekoMeHayeTca nepenTh Ha POCCUACKMIA
7. Oracle MySQL (Standard Edition, Enterprise Edition,

Cluster Carrier Grade Edition)

aHanor Pen basa [lanHbix)

r] Hive

¥
SQL.

8. Oracle NoSQL Database

9. Redis Enterprise

10. SAP HANA

11. SAP Adaptive Server Enterprise (ASE) / Sybase
Adaptive Server Enterprise (ASE)

12. SAP SQL Anywhere / Sybase SQL Anywhere

13. Splunk

A1) MariaDB

e) MongoDB

x) Oracle MySQL (Community Edition]

3] PostgreSQL (pekomeHayeTca nepentn Ha
poccuickui ananor PostgresPro)

1) Redis (open-source edition)

3. CYB/1 cTpaH, He HanararLwmx CaHKLmm, Hanpumep:

a. Tmaxsoft Tibero

https./www.reddit.com/r/ProgrammerHumor/comments/krtiua/oursgl_mysgl/
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https://www.reddit.com/r/ProgrammerHumor/comments/krt1ua/oursql_mysql/

MHCTPYMEHTbI Ans paboThbl C
PostgreSQL



DBeaver Community - cTpyKTypa Tabauubl

Database Navigator &%

L §
Enter a part of table name here I
v ¥ Monocardldentity dev35 - fsi-pgds
v = Monocardldentity_develop35
v [ public
EB AspNetRoleClaims 24Kb
EB AspNetRoles 64Kb
BB AspNetUserClaims 24Kb
BB AspNetUserLogins 24Kb
EB AspNetUserRoles 1.8Mb

FB AspNetUserTokens 16Kb

EH AspNetUsers 4.2Mb
BB _EFMigrationsHistory
EB _ MigrationHistory 48Kb

EB get_load_average_copy
P2 pg_buffercache

=2 pg_qualstats

F2 pg_qualstats_all

F=Z pg_qualstats_by_query
F= pg_qualstats_pretty
FZ pg_stat_statements

N 8 AspNetUsers 52

=0

£} Data } o ER Diagraml

‘ =] Properties% 1§, Monocardldentity dev35 £ Monocardldentity_develop35 public ¥ AspNetUsers
Table Name: IAspNetUsers Object ID:
Tablespace: ~| Owner: monocard owner
[JHas Oids | Partitions Extra Options: 1
Partition by: |
Comment:
‘3(:0‘""'“5 l¢ Name Data type Not Null Length Collation Access Method Predicate Unique Rel Size Identit
1.0 Id varchar M 450 default
2 "¢ Email varchar O 256 default
3 a8 NormalizedEmail varchar O 256 default
4 [ EmailConfirmed bool 1
T DDL 5 %8C PasswordHash text = default
6 ABC SecurityStamp text (] default
7 a8C PhoneNumber text O default
8 [/ PhoneNumberConfirmed bool 1
9 [V TwoFactorEnabled bool 1
10 4 LockoutEndDateUtc timestamp O
11 @ LockoutEnd timestamptz  []
12 [ LockoutEnabled bool 1
13 123 AccessFailedCount intd ™~
14 28C UserName varchar O 256 default
15 %8¢ NormalizedUserName varchar O 256 default
16 28¢ ConcurrencyStamp text O default
-8 AspNetUsers_pkey
i AspNetUsers_pkey btree 520Kb
o emailindex btree O 432Kb
4 normalizedusernameindex btree ("NormalizedUserName" |... %] 432Kb
;‘q usernameindex btree ("UserName" IS NOT NULL) 432Kb

11



DBeaver Community - nnaH BbInoONHEHUA

£ Database Navigato 53 = O | [J *<Monocardidentity dev35> Script-24 53 |
ﬁvf‘:,_-og > select *
from public."AspNetUsers" usr
‘ Enter a part of table name here | inner join public."AspNetUserRcles" usrRol
on usrRol."UserId” = usr."Id"
inner join public."AspNetRoles" rol
v ¥ Monocardldentity dev3s ; Al on"rol."It.i" = usr.‘Rﬁl"'l'v\‘oleId" & v
v £ Monocardidentity_develop35 where "NormalizedEmail" = 'USER637581948903282134@MONOPOLY.SU’;
v [ public
PP AspNetRoleClaims
BB AspNetRoles 64Kb B
B AspNetUserClaims
BB AspNetUserLogins G
: ::zz:ﬂz:::z:s | [ AspNetUsers(+) [t} Execution plan-1 53 |
BB AspNetUsers 42Mb || NodeType Entity Cost Rows Time Condition Name Value
BB _EFMigrationsHistory %_ v Nested Loop 0.69-16.77 1 0.033 v General
ER _MigrationHistory £ v Nested Loop 0.56-16.61 1 0.026 Node Type Index Scan
ER get_load_average_copy é] Index Scan AspNetUsers 028-830 1 0.014 (("NormalizedEmail")::te Entity AspNetUsers
F2 pg_buffercache Index Only Scan AspNetUserRoles 0.28-830 1 0.008 ("Userld" = (usr."ld")::tex Cost 0.28 - 8.30
F2 pg_qualstats Index Scan AspNetRoles 013-015 1 0.005 (("Id")u:text = (usrrol."Ro Rows 1
F2 pg_qualstats_all Time 0.014
F= pg_qualstats_by_query Condition (("NormalizedEmail"):text = 'USER637501948903282134..,
F2 pg_qualstats_pretty v Details
F2 pg_stat_statements Parent-Relationship Outer
« Parallel-Aware false
» Scan-Direction Forward
Index-Name emailindex
Relation-Name AspNetUsers
Alias usr
Startup-Cost 0.28
Total-Cost 830
Plan-Rows 1
Plan-Width 373
Actual-Startup-Time 0.013
Actual-Total-Time 0.014
% 53 Actual-Rows 1
7 Actual-Loops 1




DBeaver Community - nnaH BbInoONHEHUA

-g—gDatabase Navigato b3 .- 8

-0 = §

Enter a part of table name here

v ¥ Monocardidentity dev35

v = Monocardldentity_develop35
public
BB AspNetRoleClaims
BB AspNetRoles 64Kb
BB AspNetUserClaims
BB AspNetUserLogins
BB AspNetUserRoles
BB AspNetUserTokens
EB AspNetUsers 4.2Mb
BB _EFMigrationsHistory
BB _ MigrationHistory
BB get_load_average_copy
FZ pg_buffercache
FZ pg_qualstats
FZ pg_qualstats_all
FZ pg_qualstats_by_query
FZ pg_qualstats_pretty
FZ pg_stat_statements

[T *<Monocardidentity dev35> Script-24 &3 ]
» select *
from public."AspNetUsers" usr
b, inner join public."AspNetUserRoles" usrRol
[N on usrRol."UserId" = usr."Id"
inner join public."AspNetRoles"” rol
b on rol."Id" usrRol. "RoleI
i --where "N ' USE! 919439 34@MONOPOLY.SU' ;
L
B
G
[ AspNetUsers(+) | [} Execution plan - 1 [3) Execution plan-2 52
Node Type Entity Cost Rows Time Condition Name Value
| v Hash Join 463.16 - 671.14 5825 17.483 ((usrrol."Roleld")::text = (rol."ld")::text) v General
v Hash Join 462,12 - 622.51 5825 15.822 ((usrrol."Userld")::text = (usr."ld"):text) Node Type Hash Join
SeqScan  AspNetUserRoles 0.00-145.12 5825  0.695 Entity
v Hash 378.72-378.72 6675 12270 Cost 462.12 - 622.51
Seq Scan AspNetUsers 0.00-37872 6675 7.228 Rows 5825
v Hash 1.02 - 1.02 2 0.010 Time 15.822
Seq Scan AspNetRoles 0.00 - 1.02 2 0.006 Condition ((usrrol."Userld")::text = (usr."...
v Details
Parent-Relation Outer
Parallel-Aware false
Join-Type Inner
Startup-Cost ~ 462.12
Total-Cost 622,51
Plan-Rows 5812
Plan-Width 47
Actual-Startup- 12.299
Actual-Total-Tir 15.822
Actual-Rows 5825
Actual-Loops 1
Inner-Unique  true
Hash-Cond ((usrrol."Userld")::text = (usr."...

BT @

13



PG Watch - Health check dashboard

{9 Health-check

Instance state

PRIMARY

Active sessions

95

TX error pct. (avg.)
0,
0%
DB size

16.9 GiB

Config change events

0

Invalid indexes

0

INSERT-s per minute (avg.)

14

CPU load (avg.)

0.1

Max. table FREEZE age

145.5 Mil

Instance uptime

2 months

Max. connections

1000

TPS (avg.)

240.1

DB size change

88.0 KiB

Table changes

0

Duplicate indexes

N/A

UPDATE-s per minute (avg.)

218

Temp. bytes per second (avg.)

0B

Max. XMIN horizon

4

PG version

12.3 (Debian 12.3-

Blocked sessions

0

QPS (avg.)

266.4

DATADIR disk space left

52.7 GiB

WAL archiving status

OK

Checkpoints requested

0

DELETE-s per minute (avg.)

0

Longest AUTOVACUUM duration

N/A

Inactive repl. slots

N/A

Shared Buffers hit pct.

85.7%

"Idle in TX" count

0

Query runtime (avg.)

21.7 ms

Longest query runtime

0 seconds

WAL per second (avg.)

56.4 KiB

Approx. bloat

810.1 MiB

Seq. scans on >100 MB tables per minut...

3.0

Backup duration

N/A

Max. replication lag

N/A

14



Instance state Instance uptime
MASTER 2 months 141

Tuple ins. / upd. / del. statistics (5m avg. rate., log. scale)

AnA STV

17:00 18:00 19:00 20:00 21:00 22:00
== DELETE Avg: 106.7 == UPDATE Avg: 2.6 K == INSERT Avg: 483.1K

Sessions + Deadlocks (5m avg.)

150

[ S E— T
=

50

0
17:00 18:00

== # Sessions Deadlocks

Sessions by state (5m avg.)

0
17:00 18:00 19:00 20:00 21:00

== idle Avg:90.5 == idleintransaction Avg: 0.0 == waiting Avg:0.0 == active Avg: 0.4

PG Watch - Db overview dashboard

Query runtime DB size ch. 1Th Approx Table Blo... CPU Load Avg.

22 ms -4.0MiB 810.1 MiB 0.5

Shared Buffers hit ratio + Rollback ratio (5m avg.)

—~——— N — A

7:00 18:00 19:00 20:00

== Shared buffers hit ratio Avg: 82.1% TX rollback ratio Avg: 0.0%

WAL rate + DB size (5m avg.)
125.0kBs
100.0 kBs
75.0kBs
50.0kBs

25.0kBs
17:00 18:00

WAL rate Avg: 58.4 kBs

CPU load + avg. query runtime (5m avg.)
07
06
0.5
04
03
02

17:00 18:00 22:00

load_5 Avg: 0.39

== avg_query_runtime Avg: 6.07 mj

15



PG Watch - Stat statements top

Total runtimeQuery ID

14.6
min

6.1 min

3.8 min

7218968801041544637
-6226185490001164467

5184857525036645206

5063669567141266060

7218968801041544637

4547141589903725484

7676434299078060370

Query
SELECT CASE WHEN $1 IN ( SELECT x4."Contractid® FROM "ContractTemplates” AS x4 WHERE

SELECT CASE WHEN $1 IN ( SELECT x3."Contractid® FROM "FuelSupplySchemes" AS x3 WHER

SELECT SUM(x."OwnCost") AS "OwnSum®, SUM(x."OffsettingCost") AS "OffsettingSum™ FROM "
("x.Transaction"."RefuelingDatelocal” > $2)) AND ("x.Transaction™."Status™ = $4) GROUP BY x."C:

SELECT o0."ld", o."BaseFuelLimit", 0."Contractld”, 0."CreatedAt", 0."CreatedBy", 0."DocumentNumt
0."Organizationinn’, 0."OrganizationName®, 0."Personid®, o."RefuelNotAllowedReasons”, 0."RegN
0."UpdatedAt™ > $1 ORDER BY 0."UpdatedAt” LIMIT $2

SELECT CASE WHEN $1 IN ( SELECT x4."Contractld” FROM "ContractTemplates” AS x4 WHERE x4

SELECT s."Id", s."LastSynchronizedAgreement”, s."LastSynchronizedOperator”, s."AgreementsAma
INNER JOIN “InfrastructureUnit_FuelStations" AS s ON h."FuelStationld” = s."ld” WHERE ((((x."IsCld

SELECT 0."Id", 0."CreatedAt", 0."CreatedBy", 0."DeletedAt”, 0."LastDateUpdate”, 0."NetworkType", o.
BY o."LastDateUpdate” DESC LIMIT $2

16



Murpauus cxembl U
nogBoAHble KAMHU
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HioaHcbl npu Mmurpauunm cxemol B PostgreSql

YyBCTBUTENBHOCTb CXeMbl AaHHbIX K PErncTpy (B ABOMHbIX KaBblYKax)

» CREATE TABLE TableNameInLowerCase (
Id uuid NOT null
S A
by
- (OK)
| select Id
g from TableNameInLowerCasel
- (ok)
select id
from tablenameinlowercase
° -- (ok)
bis select ID
B from TABLENAMEINLOWERCASE
]

[ tablenameinlowercase 53

T select Id from TableNamelnLowerCase ::, Ent

Bid 10

Grid |

A >

+y

-

B
i}

CREATE TABLE "TableWithCaseSensitiveColumns" (

"Id" uuid NOT null,

"ID" uuid NOT null)

(ok)
select "Id"
from "TableWithCaseSensitiveColumns"

table name

select "Id"
from "TABLEWITHCASESENSITIVECOLUMNS™
-- (wrong) incorrect column name
select "id"

from "TableWithCaseSensitiveColumns”

B Results 52

T select "id" from "TableWithCaseSensitiveColumns” |§ 2 £

SQL Error [42703]: ERROR: column "id" does not exist

Hint: Perhaps you meant to reference the column "TableWithCaseSensitiveColumns.ld”.

Position: 42

I icnonb3yinTe ABOWHbIE KaBbIYKM TOMbKO B CLIEHAPUAX, TAE PETUCTP CXEMbl BaXKEH !

18



HioaHcbl npu Mmurpauunm cxemol B PostgreSql

YHUKaNbHOCTb UMEH MOEHTUDUKATOPOB MHAEKCOB (indexes) 1 BHelwHmX koyven (foreign keys)

CREATE INDEX IX_Payments_ContractId_IsClosed

3 CREATE INDEX IX ContractId_IsClosed [ ot Y
ON public."Payments" ON public."Payments
| X USING btree ("ContractId”, "IsClosed"); | X USING btree ("ContractId”, "IsClosed");
13 Iy
Y CREATE INDEX IX ContractId_IsClosed J‘ CREATE INDEX IX TransactionCosts_ContractId_IsClosed
b ON public."TransactionCosts" b (O LTSty TransactionCosts §
g USING btree ("ContractId”, "IsClosed"); ) USING btree ("ContractId”, "IsClosed");
< o
2 m
[ Results-6 52 i Statistics 33 |
T CREATE INDEX IX_Contractld_IsClosed ON public."TransactionCost: | § «T CREATE INDEX IX_TransactionCosts_Contractld_IsClosed ON public [ g { £nt
— Name Value
!Qt SQL Error [42P07]: ERROR: relation "ix_contractid_isclosed" already exists Updated Rows 0

I Jo6aBnamte nma Tabnuupl B Ha3BaHWe nHaekca !
19



HioaHcbl npu Mmurpaumm cxemol B PostgreSql

MakcuMarnbHas anvHa nageHtnomkartopa 63 bytes = 63 chars
(table name, column name, index, foreign keys)

[T *<Fuel dev35 (copy)> Script-16 3
b CREATE INDEX "IX_Payments_ContractId_IsClosed_RealizationDatelocal_PaymentTy~"
ON public."Payments" S
P, USING btree ("ContractId”, "IsClosed”, "RealizationDatelocal”, "PaymentType")

0] INCLUDE ("Sum”, "OffsettingSum");

6
by

.

20



MannuHr Tunos MS SQL B PostgreSql

° [ToNHOE MH-BO TUMNOB AAHHbIX

https./www.postgresglorg/docs/9.5/datatype.html

e MannuHr Tmnos .NET

https./www.npgsqgl.org/doc/types/basic.html

http://www.salines.com/sal-server-to-postgresqgl#data-types

SQL Server PostgreSQL
1 | BIGINT 64-bit integer BIGINT
2 | BINARY(n) Fixed-length byte string BYTEA
3 | BIT 1, 0 or NULL BOOLEAN
4 | CHAR(n), CHARACTER(n) | Fixed-length character string, 1 = n = 8000 CHAR(n), CHARACTER(n)
5 | DATE Date (year, month and day) DATE
6 | DATETIME Date and time with fraction TIMESTAMP(3)
7 | DATETIME2(p) Date and time with fraction TIMESTAMP(p)
8  DATETIMEOFFSET(p) Date and time with fraction and time zone TIMESTAMP(p) WITH TIME ZONE
9 DECIMAL(p,s), DEC(p,s) @ Fixed-point number DECIMAL(p,s), DEC(p,s)
10 DOUBLE PRECISION Double-precision floating-point number DOUBLE PRECISION
11 FLOAT(p) Floating-point number DOUBLE PRECISION
12 | IMAGE Variable-length binary data, = 2G BYTEA
13 INT, INTEGER 32-bit integer INT, INTEGER
14 MONEY 64-bit currency amount MONEY
15  NCHAR(n) Fixed-length Unicode UCS-2 string CHAR(n)
16 | NTEXT Variable-length Unicode UCS-2 data, = 2G * TEXT
17 NUMERIC(p,s) Fixed-point number NUMERIC(p,s)
18 NVARCHAR(n) Variable-length Unicode UCS-2 string VARCHAR(n)
19 NVARCHAR(max) Variable-length Unicode UCS-2 data, = 2G & | TEXT
20 REAL Single-precision floating-point number REAL

21


https://www.postgresql.org/docs/9.5/datatype.html
https://www.npgsql.org/doc/types/basic.html
http://www.sqlines.com/sql-server-to-postgresql#data-types

HioaHCbI ¢ TNAMU gaHHbIX gaTta BpeMA

PostgreSQL -NET Native

type Precision/Range Type Precision/Range

timestamp 1 microsecond, 4713BC- DateTime 100 nanoseconds, 1AD-

without time 294276AD 999%AD

zone

.NET value NpgsqlDbType Action

DateTime NpgsqlDbType.Timestamp Send as-is
(default)

DateTime(Kind=UTC,Unspecified) NpgsqlDbType.TimestampTz Send as-is

DateTime(Kind=Local)

DateTimeOffset

NpgsqlDbType.TimestampTz

NpgsqlDbType.TimestampTz
(default)

Npgsql .NET
Provider-Specific
Type

NpgsqlDateTime

Convert to UTC locally before sending

Convert to UTC locally before sending

pasnnyHas TOYHOCTb U MHTEepPBan
ons Tuna datetime

XUTpasa koHBepcus datetime.Rind
ons Tuna timestamp with time
zone

He noJsiHas noaaepXxka Tuna
datetimeoffset (taiiM30Ha He

XpPaHUTCA oTaen bHO)

22



YyBCTBUTENBHOCTb K PErMcTpy NoncKa no CTpokKam

\WXorkaround 1: use collations for column or database (ef core 5.0 feature)

protected override void OnModelCreating(ModelBuilder modelBuilder)
{
modelBuilder.HasCollation(

, locale: , provider:
ministic: false);

, deter

modelBuilder.Entity<Customer>().Property(c => c.Name)
.UseCollation( i

e

© NOTE

It is not yet possible to use pattern matching operators such as LIKE on columns with a non-deterministic
collation.

23



YyBCTBUTENBHOCTb K PErMcTpy NoncKa no CTpokKam

Workaround 2: add normalized column

=gy

[dbo].[AspNetRoles] [dbo] . [AspNetRoles]
[1d] RCHAR (128 [1d] RCHAR
[Name ] F 256 [Name]
CONSTRAINT [PK_dbo.AspNetRoles] PF E | USTER SC
[NormalizedName]
[ConcurrencyStamp]
[PK_AspNetRoles]

I E [RoleNameIndex] [RoleNameIndex]
[dbo] . [AspNetRoles]( [Name]

| [dbo].[AspNetRoles]([Name] [Name]

v

f E [RoleNormalizedNameIndex]
[dbo] . [AspNetRoles]([NormalizedName] A [NormalizedName ]

@ No issues found

@ No issues found

https:./stackoverflow.com/questions/53878000/how-to-migrate-identity-users-from-a-mvch-app-to-a-asp-net-core-2-2-app/61188032#61188032

24


https://stackoverflow.com/questions/53878000/how-to-migrate-identity-users-from-a-mvc5-app-to-a-asp-net-core-2-2-app/61188032#61188032

HioaHcbl ¢ concurrency token - rowversion

failure: wrong
customer version

i : Database David's Session
I = ‘

— : M getCutsomer 129 | | ?ry:rt\:f:cﬁon
I Boundary
|

edit customer > °

!
!
!

!
!

Business

——1

Transaction
Boundary

Workaround with transaction id

https:.//www.npgasgl.org/efcore/modeling/concurrency.html

class Blog

{

public uint xmin { get; set; }

-

void OnModelCreating(ModelBuilder modelBuilder)
=> modelBuilder.Entity<Blog>()
.UseXminAsConcurrencyToken();

https:/martinfowlercom/eaaCatalog/optimisticOfflinel ock.html

25


https://www.npgsql.org/efcore/modeling/concurrency.html
https://martinfowler.com/eaaCatalog/optimisticOfflineLock.html

HioaHcbl ¢ concurrency control - MVCC

Multi-version Concurrency Control (MVCC)

a) Transaction identifiers b) Transaction identifiers space as a circular
KQ"
P " §4 e .
as - 5 Future J
.
6 B @ 000 (03— — ‘\
- A 4 \u J A 4 4 N/ N A N A Nonae? \
) \ \ Invisible
Visible Invisible |
| . f
L
L . 281+100
il Visble R
N N -
4) o1 -

https./Z/www.interdb.ip/pa/pasgalos.html#_5.1.
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https://www.interdb.jp/pg/pgsql05.html#_5.1

HioaHcbl ¢ concurrency control - Isolation Levels

There is no Isolation Level - READ UNCOMMITTED (reason MVCC)

@ Transaction Isolation Level in PostgreSQL

PostgreSQL-implemented transaction isolation levels are described in the following table:

Isolation Level Dirty Reads Non-repeatable Read Phantom Read Serialization Anomaly
READ COMMITTED Not possible Possible Possible Possible
REPEATABLE READ™ Not possible Not possible Not possible in PG; See Section 5.7.2. Possible

(Possible m ANSI SQL)
SERIALIZABLE Not possible Not possible Not possible Not possible

*#1 : In version 9.0 and earlier, this level had been used as “SERIALIZABLE’ because it does not allow the three anomalies defined in the ANSI SQL-92 standard. However, with the implementation
of SSI in version 9.1, this level has changed to REPEATABLE READ' and a true SERTIALIZABLE level was mtroduced.

https./Z/www.interdb.ip/pa/pasgalos.html#_5.1.
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HioaHcbl ¢ concurrency control - Update command

txid = 100 . . .
t xmin t xmax t _cid t ctid userdata
BEGIN; .
Tuple —89— 1 100 0 QOZ) Al
UPDATE tbl SET data = 'B' :> Tupla_2 100 | 0 | 0| (02 B’
£7
t xmin t xmax t_cid t_ctid userdata
Tuple_1 99 100 0 (0,2) Al
Tuple_2<l—199""1ﬁﬁ 0 QO,S) B
UPDATE tbl SET data = 'C’; :> Tuple_3 | 8 |7 69 c
\/
Time

https./www.interdb.jp/pg/pgsglos.html#_5.3.



https://www.interdb.jp/pg/pgsql05.html#_5.3

Pa3sHuUa B CUHTAKCUce
SQL 3anpocoB

PostgreSQL nopaepxmBaeT 160 U3 179 0653aTe/IbHbIX BO3MOXHOCTEN CTaHA4apTa
SQL:2016 (ISO/IEC 9075).
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Pa3HuUUaA B CUHTAKcuUce

There is no TOP keywords, but fetch offset syntax works well

SQLQueryl.sql - tst-...nislav.flusov 309)* = % [T

EISELECT top 10 *
FROM [dbo].[Payments]

EISELECT *
FROM [dbo].[Payments]
order by CreatedAt
offset 128 rows

| fetch next 1@ rows only

By v

v

i

select *

from public."Payments”
limit 10

offset 128;

-- use fetch syntax standard 2008
select *

from public."Payments"

order by "CreatedAt"

offset 128

fetch next 12 rows only;

https./www.postgresgl.org/docs/9.5/sgl-select.html
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Pa3HuUUaA B CUHTAKcuUce

There are few functions for generating UUID

| 2

f ’ 5 select uuid_generate_vi();

(P 4

;E] 5 -- Generates a version 1 UUID,

E 6 -- but uses a random multicast MAC address
;f: 7 select uuid_generate_vimc();

EET 3

[ 9 -- Generates a version 4 UUID, which is der

18 select uuid_generate_v4();

11

12 -- Create own function

13 create function newid() returns uuid
| 14 as

i 15 ‘select uuid generate_v4()'
3 16 language sq

-- This involves the MAC address of the computer and a time stamp.

instead of the real MAC address of the computer.

ived entirely from random numbers.

https:./www.postgresgl.org/docs/current/uuid-ossp.html
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PasHuuUa B cuHTaKkcuce - working with dates

There is no function getutcdate(), but we can create own function if its required

SQLQuery1.sql - prd...anislav.flusov (68))* + XI 4 : - use sql expression
select getutcdate() | 3 select now() at time zone 'UTC'
N B
'tT 5 ~ create own function
100% ~ b 6 create function getutcdate() returns timestamp
I R (s
BH Resutts B Messages T 8 'select now() at time zone "'UTC'''
{No column name) 9 language sql
1 §2021-04-20 19:38:29.473 | 10
11 select getutcdate();

https:./www.postgresgl.org/docs/current/sgl-createfunction.html



https://www.postgresql.org/docs/current/sql-createfunction.html

PasHuUa B cuHTaKkcuce - working with dates

MS SQL Server: PostgreSQL:

--Add 2 day to the current date --Add 2 day to the current date

SELECT DATEADD(day, 2, GETDATE()); SELECT CURRENT_DATE + INTERVAL ‘2 day’;
MS SQL: PostgreSQL:

DATEPART( datepart , date ) date_part( text , timestamp )

date_part( text , interval )

https://severalnines.com/database-blog/migrating-mssgl-postgresgl-what-you-should-know
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Pa3HuUa B cuHTakcuce - working with strings

MS SQL Server: PostgreSQL:

SELECT FirstName + LastName FROM employee; SELECT FirstName || LastName FROM employee;
MS SQL Server: PostgreSQL:

SELECT CHARINDEX('our', ‘'resource'); SELECT POSITION('our' in 'resource’);

https://severalnines.com/database-blog/migrating-mssgl-postgresgl-what-you-should-know
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Pa3Huua B cuHTakcuce - table hints are not supported

<table hint> ::=
{ NOEXPAND [ , INDEX ( <index value> [ ,...n ] ) | INDEX = ( <index value> ) ] Reasons

INDEX ( <index_value> [ ,...n ] ) | INDEX = ( <index value> )

FORCESEEK [ ( <index value> ( <index_ column_name> [,... ] ) ) ] ° MVCC - Multi-version Concurrency
FORCESCAN
HOLDLOCK
NOLOCK
NOWAIT .
PAGLOCK e The planneris based on pure
READCOMMITTED R
READCOMMITTEDLOCK cost-based optimization
READPAST

READUNCOMMITTED

REPEATABLEREAD

ROWLOCK

SERIALIZABLE

SNAPSHOT

SPATIAL_WINDOW MAX CELLS = <integer value>

TABLOCK

TABLOCKX

UPDLOCK

XLOCK

Control

35



PeBONMOLUOHHDBIU NYTb MUrPaL U
A1 TeX KTO UcnoJib3yeT
ADO.NET nnu Dapper

Coming soon 2021
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Babelfish from AWS

Application

SQL Server Client Driver

Application

PostgreSQL Driver

T-SQL over TDS

PL/pgSQL

Babelfish
}

PostgreSQL

PostgreSQL

https:.//babelfish-for-postgresqal.github.io/babelfish-for-postgresql/
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Murpauunsa Ha PostgreSql
cpeactBamm ef core

ef6.4 (ms sql) -> ef core 2.2 (ms sql) -> ef core 2.2 (pg sql)

e tablesqty~76
e gps (queries per second) ~ 248
e {(ps-~218
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PaspgeneHue cywiHocTen n KoHpurypauums

DbContext. EF64

DbContext.MsSql (efcore)

DbContext PostgreSgl (efcore)

4

Entities.Configuration. EF64

Entities.Configuration

Entities.Configuration.MsSq|

Entities.Configuration.PostgeSq

db contextes

db entities

db configuration
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BBegeHue cnos penosntopues u cneuudmnkauum

use

Repositories.Contracts

Repositories

A

impl

A 4

«interface»
IDbWriter

«Classs
DbContext

impl

ext

A 4

«interface»
IWriteRepository

ext

«interface»
IRepository

Y

«interface»
IDbReader

A

use

A

A

ext

«interface»

IPaymentWriteRepository |

impl

«interface»
IPaymentReadRepository

impl

«Class»
PaymentWriteRepository

«Class»
Common Spec

A
use
|

A

«Classs
PaymentReadRepository
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Cnou DAL

ABCTpaKLMa OT KOHKpeTHoM peanmn3aumin DbContext, DbSet<T>, ToListAsync<T> 1 T.4.

impl impl
g «interfaces B e «interfaces P
IDbReader R | - IDbWriter D
impl impl impl
«Class» «Class» «Class»

DBContext.EF64 DBContext.MSSQL DBContext.PostgreSQL




KOMMO3UTHbIE UHAEKCbI U UHKJTIOAbI

return await dbReader.Read<Contract>()
.ByMemberId(clientId)
.0fType(ActivityType.FuelSale)
.NotDeleted()
.ActualAt(moment) // |Queryable<Contract>
.Asyncable() // |AsyncQuery<Contract>
.ToListAsync(cancellationToken); // Task<List<..>>

builder.HasIndex(p:Contract => p.Externalld).IsUnique();
builder.HasIndex(p:Contract => new
{

p.ContractorId, p.ActivityType, p.IsClosed, p.ContractorIsVendor
b;
builder.HasIndex(p :Contract => new

{
p.ClientId, p.ActivityType, p.IsClosed, p.ContractorIsVendor

};



MHTeI'paLIMOHHbIe TecTbl U MOUCK 6aros

e2e

Integration tests
(API Layer)

Unit tests

B cBOWMX TecTax Mbl co3aeM peasibHble 6a3bl
MS SQL nnun PostgreSQL ¢ Hyns

e MpoBepsid COBMECTUMOCTb MUrpaL
(nocnepoBaTENbHOCTD)

®  KOPPEKTHOCTb PabOoTbl MPUIOXEHWUI,
MCMNOSb3Y$ PA3Hble KOHTEKCTbI

MoyeMy peasbHble 6a3bi:

e Sqlite - He nopgaepxmBaeT
MHOXeCTBEHHble MUrpaumm (c
N3MEHEHNEM CXEMDI)

e InMemoryDb - He nogoepxuBaeT
KOHCTPEWHTbI: YHUKaNbHbIE MHOEKCHI,
BHELLHME KJTIOYU
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HarpysouyHoe TecTupoBaHue
U ero pesynbTtaThl
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ApXUTEKTypa NPoLeccoB U NaMATU

connection request

client

A

PostgreSQL server

postgres
(server process)

shared memory

postgres

| (backend process)

postgres

client <

 (backend process)

database cluster

background writer

checkpointer

autovacuum
[ WAL writer

statistics collector

log writer
archiver

http:/www.interdb.ip/pa/pgasglo2.html#_2.1.
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Harpy3ouHoe TecTupoBaHUe U ero pesynbTaTbl

PgBouncer - lightweight connection pooler

Applications PgBouncer Pools Database Servers

PgBouncer Sessions DB Connections

46



HarpysouHoe TecTupoBaHue 1 ero pesynbTaTbl

1
2.

3.

RPS (Requests per second)

80 ® MSssaL
@ PostgreSQL (wbPgb1)

PostgreSQL (wbPgb4)
60

36.8
40

Threads qty

MS SQL - 16 vcpu, 44 Gb RAM
wbPgb1 - 4 vepu, 8 Gb RAM, work mem = 32 Mb, shared buffer = 4096
wbPgb4 - 8 vcpu, 16 Gb RAM, work mem = 64 Mb, shared buffer = 8192

Db size ~ 20 Gb
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CUHXpPOHU3aLuunAa gaHHbIX U
npoBepKa Le/IOCTHOCTU
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Code first u cMHXpOHU3aUna AaHHbIX

\4

Producer

MS SQaL

Queue with
partitioning by
- table name
- primary key

3 triggers per table

h 4

Consumer

PostgreSql

|_|pO6}'IeMbI C KOTOPbIMN Mbl CTOJIKHYTNCb:

®  HeT pelleHus, KoTopoe 3To caenaeT 6e3
npocTosa (~ 4 hour)

e  MANnMnUHIU TUMNOB, PETUCTP KOTOHOK 1 APYTUX
NOEHTNDUKATOPOB NPUAETCS NPABUTb
BPYYHYIO

®  VHTerpauUmoHHble TeCTbl ByayT He
penpe3eHTaTUBHbI MO OTHOLLIEHUIO K CXeMe U
[laHHbIM C NMpoada
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[MpoBepKa LeNOCTHOCTU AAaHHbIX MOC/Ie CUHXPOHU3ALUN

Add Linked Server to PostgreSql

i

Create New Data Source

Select a driver for which you want to set up a data source.

Name

SOL Server

PostgreSOL ANSI(x64)

PostareSOL Unicode(z64)

Version Com
9.03.03.00 Post
9.03.03.00 Post

6.02.5200.16384  Micn
SOL Server Native Client 11.0 2011.110.3401.00  Micn

< Back

Finish

I I Cancel

[MpocTasg arperaumsa Bcex 3HavyeHumn

select
sum([sum]) as sumPayments
,count(®) as qty

FROM [dbo].[Payments]

SELECT *

FROM OPENQUERY([prd-flpg], '

select
sum("Sum”): :money as sumPayments
,count(*) as qty

FROM "Payments”

") pg

https://habr.com/ru/post/428443/
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[MpoBepKa LeNOCTHOCTU AAaHHbIX MOC/Ie CUHXPOHU3ALUN

HOMCKpaCXOMﬂeHMﬂBKOHerTHHXSaHMCﬂX

-ldrop table if exists #Ids
-]select Id
into #Ids
from openquery([prd-flpg],
"SELECT “1d”

| FROM "Payments"')

-]select count(*)
from Payments as ms
FULL OUTER EXCLUSIVE full join #1ds as pg
on pg.id = ms.id
where 1 !=1
or ms.Id is null
or pg.id is null

https://habr.com/ru/post/428443/



https://habr.com/ru/post/428443/

CuHxpoHusauusa c ucnosbsosaHnemMm CDC + Kafka

Change Data Capture (CDC) is provided by SQL Standard (2016 SP1) or SQL Enterprise edition

MS SQL
database

SQL Server
Source Connector

> > PostgreSQL

Kafka Connect

PostgreSQL

Sink Connector database

Kafka

https://docs.confluent.io/debezium-connect-sqglserver-source/current/

https://docs.confluent.io/cloud/current/connectors/cc-postaresgl-sink.html
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bnarogapHocTu

1.  Cnacubo komaHaam DevOps + DBA (AHTOHY CMonbkoBy, Anekceto KasryHosy)

3a HaCTpPoOeHHbIN PostgreSQL, MHCTPYMEHTbI €r0 MOHUTOPUHIa 1 6eKarnos
2.  Cnacmbo Moen KoMaHe 3a NpoAesiaHHYo PaboTy

1 B oTAeNbHOCTU FOpuio BapaHnxuHy 3a naein abetpakumm IDbReader v IDbWriter
3. Cnacnbo KOMaHAe Harpy3o4yHoro tectpoBaHus (MBaHy @enynuHy) 3a Hee/bHYO

neperpy3ky Halux NPUIOXEeHUN N CepBEepPOB
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Cnacu6o 3a BHUMaHue

e telegram: https:./t me/sflusov
e vk hitps://vk.com/stanislav_flusov
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https://vk.com/stanislav_flusov

