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utPLSQL Test Scope

Execution Time N

Tests the whole system
pretending to be a user

Scenario

Test collections of
classes as
subsystems

Functional Tests

Test individual
classes /
ethods in
isolation

—
# of Tests Gougle

Source: Misko Hevery, The Clean Code Talks, Unit Testing, October 30, 2008,
https://www.youtube.com/watch?v=wEhu57pih5w&t=991
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https://www.youtube.com/watch?v=wEhu57pih5w&t=991

utPLSQL Units Under Test trivadis

Primary Secondary

* Types * Non-PL/SQL Units
* Packages * Views

* Procedures * Triggers

* Functions * Tables




utPLSQL Suite — Apache 2.0 License trivadis

Mandatory Optional
e Core Testing Framework * Command Line Client
e Schema installed in Oracle DB - Maven Plugin

* No repository
* Annotation based tests

e SQL Developer Extension

ORACLE Maven JUnit b TFS

DATABASE

é:iﬂ

Jenkins sonarqube\\\




Test Declaration trivadis

CREATE OR REPLACE PACKAGE test package name AS
--%suite

--%test
PROCEDURE procedure name;
END ;




Test Implementation trivadis

CREATE OR REPLACE PACKAGE BODY test package name AS
PROCEDURE procedure name IS
1l actual INTEGER := O0;
1l expected INTEGER := 1;
BEGIN
ut.expect (l_actual) .to_equal (1_expected) ;
END procedure name;
END;




Test Run trivadis

SET SERVEROUTPUT ON SIZE UNLIMITED
EXEC ut.run('test package name')

test_package_ name
procedure_name [.003 sec] (FAILED - 1)

Failures:
1) procedure_ name

Actual: 0 (number) was expected to equal: 1 (number)
at "TEST PACKAGE NAME.PROCEDURE NAME", line 7 ut.expect(l_actual).to_equal (1_expected) ;

Finished in .007015 seconds
1 tests, 1 failed, 0 errored, 0 disabled, 0 warning(s)



trivadis



Install utPLSQL Core Testing Framework trivadis

* Download utPLSQL.zip from https://github.com/utPLSQL/utPLSQL/releases
* Unzip utPLSQL.zip

e cd source

» sqlplus / as sysdba @install_headless.sql
* User UT3
e Password XNtxj8eEgA6X6b6f
* Tablespace USERS


https://github.com/utPLSQL/utPLSQL/releases

Install utPLSQL for SQL Developer trivadis

* Download utplsgl_for_SQLDev_*.zip
from https://github.com/utPLSQL/utPLSQL-SQLDeveloper/releases

e Start SQL Developer
* Select "Check for Updates..." in the help menu

* Use the "Install From Local File" option to install the previously downloaded
"utplsql_for_SQLDev_*.zip" file
» User must have read/write access to SQL Developer installation directory
* Run as Administrator, if required

* Restart SQL Developer


https://github.com/utPLSQL/utPLSQL-SQLDeveloper/releases

trivadis

Build & Run Tests
in SOL Developer



n

Starting Point? triva

Oracle SQL Developer : plscope-odb-macphs | LK Oracle SQL Developer : Package Bady PLSCOPE ETL Bady@plscope-odb-macphs

Code References | Ervors | Grants | Dependencies | Profiles | Details
Bz20 P->&dmh e .

Hcreate or replace PACKAGE BODY etl AS
a_unused_colutn vimystat, sidwTYPE;

= PROCEDURE clear_deptsal IS
BEGIN

DELETE FROM deptsal;

DELETE FROM deptsal_err;

sys.dbms_output.put_Llinel 'deptsal an deptsal_err deleted.')
END clear_deptsal;

== use synonym

= PROCEDURE load_from_tab IS
BEGIN
clear_deptsal;
= INSERT INTO deptsal (dept_no, dept_name,
SELECT /esordered o/ d.deptno, d.dname,
FROM dept d
LEFT JOIN (SELECT » FROM cmp WHERE hi
i e.deptno = d.deptno
GROUP BY d.deptno, d.dname;
COMMIT;
5y5.dbms_output.put_linel ‘deptsal loaded
END load_from_tab;

= PROCEDURE Load_from_view IS
BEGIN

clear_deptsal;
INSERT INTO deptsal (dept_no, dept_nase, salary)
SELECT dept_no, dept_name, salary
FROM source_view;
COMMIT;
5y5.dbms_output.put_linel 'deptsal loaded and commited (from view).');
END Load_f rom_view;

= PROCEDURE Load_from_syn IS
BEGIN

clear_deptsal;

INSERT INTO deptsal (dept_no, dept_nase, salary)

SELECT dept_no, dept_name, salary

e N N e BN e LR R E Y S v uonawme
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LK Oracle SQL Developer : plscope-odb-macphs

drEv-BQ B34 Bean
| Worksheet  cuuery Buikder
= CREATE OR REPLACE PACKAGE +2_[ETTETTNERR 15

=] Ysuite
——%suitepathialltests)

—test
PROCEDURE procedure_name;

FEom o w s W

END 12_package_name;
i

1 L 1 Cobumn & | st | Modified | Unix/Mac L




Test First — Complete Test & Run

PR T

FPEW-BR B0 B aR 0097w

Oracle SOL Developer : plscope-odb-macphs~4

1&} plscope-odb-macphs -

‘Worksheet Query Builder

1= CREATE OR REPLACE PACKAGE t2_etl IS
B —hsuite

=4suitepath(alltests)
—4rollbackimanual)

—Atest
PROCEDURE Load_from_tab;

END t2_etl;
/

= CREATE OR REPLACE PACKAGE BODY t2_etl IS

=
- test

= PROCEDURE load_from_tab IS
1_actual  INTEGER;
_expected INTEGER :=

RS R R RN B v ummawn

o Unwrap
 Check

[ Run Statement
Run Seripe
e B

1 BEGIN

22 — populate actual

23 delete from deptsal;

24 etl.load_from_tab;

5 select count(+) inte |_actual free deptsal;

26

27 — assert

ELd ut.expect{1_actuall. to_equalll_expected);

29 END Load_from_tab;

L

31 END t2_etl;

s Tougle Line Comments
Completion Insight
Indent Bock
Unindent Block
Refactoring

9 Code Outl
Lo (E e &) Forenar

IdeConnections®2 3plscope-odb-macphs T3_ETL

Sl
aatg

EO
merE

I Ins

230425 (23plicope-odb-macphs)  * &
Finished. 15ms
Tests: 171 1 Failures: 0 B Errers: 0
@ Disabled: 0 iy warnings: 0 (@ nte: 1

PEW-BE B30 Bead 0097

4 phicope-adh

Query Builder

12 CREATE OR REPLACE PACKAGE t2_etl IS

%ham falltests.12_etl) Ti

Test  Failures  Errors  Warnings | info

deprsal an deprsal_err deleed.
deptsal loaded and commited ifrom table).

3B —Asuite

4 —%suitepath(alltests)
5 ==%rollback(manual)

6

7 Stest

a8 load_from_tab;
9

18 END t2_etl;

1/

12
13 /= (REATE OR REPLACE PACKAGE BODY t2_etl IS
14

158 —

16 test

17 -

18 PROCEDURE load_from_tab IS

19 1_actual  INTEGER

0 1_expected INTEGER := 4;

it BEGIN

2 == populate actual

23 delete from deptsal;

b2} etl. load_f rom_tab;

5 select countl#) inte 1_actual from deptsal;
26

k) assert

b} ut.expect{l_actuall.to_sequalll_expected);
kel END Load_from_tab;

30

31 END 12_etl;

n o/
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A
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Configuration — Running

Preferences - e
Q utg utPLSQL Q utp
utPLSQL Run utPLSQL test  Realtime Reporter  Generate utPLSQL test  oddgen
Use realtime reporter? [v
Requires utPLSQL v3.1.4 or later
Opens a worksheet for older versions
Open an unshared worksheet? v
Reset package before running utPLSQL?
Clear script output panel before running utPLSQL? [
Execute unit test automatically? v
Check availability of menu option? Fo|
Use smart times? v
Import Snippets
Help

OK Cancel Help

utPLSQL Tests L

Preferences
utPLSQL

Run utPLSQL test
Number of runs in history

Realtime Reporter  Generate utPLSOL test  oddgen

Show disabled counter?
Show warnings counter?
Show info counter?
Show warning indicator?
Show info indicator?
Show successful tests?

Show disabled tests?

ORROOO0OON

Show description (if present)?

Synchronize detail tab based on test status? [v]

0K

E.
Q

Cancel

10

g
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Configuration — Generating utPLSQL Tests

Q, utp

Help

Preferences

utPLSQL

Run utPLSQL test  Realtime Reporter  Generate utPLSQL test  oddgen

Test package prefix |t3_

Test package suffix |

Test unit prefix |

Test unit suffix |

Number of tests to generate per unit| 1l5
Generate comments? [w]
Disable tests? ()
Suite path [alltests |
Indent spaces | 3l

Check availability of menu option? | |

Create code templates

oK Cancel

Q utplsal

Help

Preferences
utPLSQL
Run utPLSQL test  Realtime Reporter  Generate utPLSQL test  oddgen
Root folder in Generators view :utPI._SQL
Generate files? v
Output directory :f Users /phs /utplsgl/generated

Delete existing files in output directory? |

0K

~=
—
<
Q

Browse

Cancel



Test Last — Create Test from Existing Code

i

Enable REST Service

Synchrenize Specification and Body...

9 4 Code Outline

Quick DOL

Edwtions.

Directories.

MeConnections¥2 3plicope-odb-macphs T3_ETL

Wiews
[ Indenes
G PLIScope
= L Packages
-l po_uTL
ETL
LINEAGE_UTIL
& PARSE_UTL
& I PLSCOPE_CONTEXT
i T2 Em
-l TEST_DO_UTIL
TEST_ETL
& TEST_UNEAGE_UTL
& ) TEST_PARSE_UTIL
) TEST_PLSCOPE_CONTEXT
i W TEST_PLSCOPE_IDENTWFIERS.
- TEST_TYPE_UTIL
TYPE_UTIL
& L§) Procedures
@[5 Functions
[ L5 Operasors
L) Queses
Quewes Tables
& [ Triggers
&G Types
[ 1 Sequences
-l REST Data Services
i M) Materialized Views
Materialized View Logs
[ Synonyms.
L3 Public Symoryms.
-] Links
| Public Databaze Links

ﬂl
—

1]

EEEEEEE5iﬁﬁﬁfﬁﬁiiﬁﬁﬁﬁiﬁﬁﬁéiii&ﬁﬁ

EgEEs

=

‘i

END t3_etl;
!
1

== test load_from_app_jein case 1: ...

PROCEDURE load_from_app_join_1 IS
1_actual  INTEGER := @;
1_expected INTEGER := 1;

BEGIN
- populate actual
== etl. load_from_app_join;

== populate expected

- t
:;:Zt(l.ncmn to_equalll_expected);
END lwd_fmm_iu n_i;

— test load_from_app_join case 2: ...

PROCEDURE ma_lrnq_am_lm_! 1

— populate actual
- etl. load_from_app_join;

- populate expected

== assert
ut.expect{l_actuall.to_squalil_expected);
END Load_from_app_join_2;

Line 523 Column 1

| Insart

| Mdified | Uy




est Last — Generate Multiple Test Skeletons

I} piscope-odb-macphs
128 All Generators

% (@ Client Cenerators
@ (g Database Server Generators
& g Examples

= (g uPsal

= B Cenerate test

i
@ (3] Procedures
s i Types

* B Run test

e SOL Developer
L Dvelope

LN oddgen - Generate test

G sl for p packages, types, functions and procedures found in

the current schema.

Node identifier ]

Generate files? ]

Output directory [fUsers/phs utptsal/generated | eromse

Delete existing files in output directory? | |

Test package prefix fa. |

Test package suffix [ |

Test unit prefix [ |

Testuni suffix L ]
I

Number of tests to generate per unit 12

Generate comments?

& piscope-odb-macphs
128 All Generators.
% (@ Client Cenerators
# 3 Database Server Cenerators
% 8 Examples
= g wpsal
= B Generate test
i (33 Functions
= [ Packages
@ 0d_unt
Do

Lineage_util
Piscope.context
Type_utd

& @ Run test

Sl L

ﬂl
—

PEV-AA B8 BKoan

=
Q
m

Worksheet  Query Bullder

~= install generated utPLSOL test packages

Mmmmtplsq\lmnx«num_mhus
@/Users/phs/utplsql/generated/t4_DO_UTIL.pkb
@/Users/phs/utplsql/generated/td_ETL.pks

i
¥
s
g
<
i
¢
E
¥

@/Users/phs/utplsql/generated/t4_TYPE_UTIL.pks
@/Users/phs/utplsql/generated/td_TYPE_UTIL. pkd

ELhELREScovanawn.

@/Users/phs/utplsql/generated/td_PLSCOPE_CONTEXT.pkb

| Line ¥& Cotumn 1

| nsert

1 Madified | Wit fMaC L
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Run Code Coverage Reports
in SOL Developer



Code Coverage — Defintion trivadis

A measure used to describe the
degree to which the source code of a program is executed
when a particular test suite runs.

Source: https://en.wikipedia.org/wiki/Code_coverage



https://en.wikipedia.org/wiki/Code_coverage

Line Coverage trivadis

CREATE OR REPLACE FUNCTION f(a IN INTEGER) RETURN INTEGER IS

BEGIN
IF a IS NULL THEN
RETURN O;
ELSE
RETURN a*a; Two test cases for
END IF; 100% coverage
END £f;

/



Code Block Coverage (12.2 and higher) trivadis

CREATE OR REPLACE FUNCTION f(a IN INTEGER) RETURN INTEGER IS
BEGIN
IF a IS NULL THEN RETURN O; ELSE RETURN a*a; END IF;
END f£f;
/

Two test cases for
100% coverage

CREATE OR REPLACE FUNCTION f(a IN INTEGER) RETURN INTEGER IS
BEGIN
RETURN coalesce(a*a, 0);

END f£f;
/ One test case for

100% coverage
when passing NULL




utPLSQL - Line & Code Block Coverage trivadis

[ ]

K

Connections |,/ Generators | Files

8 Find Darabase Object

Orache SQL Developer : (Users/phsjownCloud/Business Talks/2018/D0AG 201 8/utPLSOL samples/test_f.sql

89600 & ®»

2 test_faql
irEn-na 232 goan

Worksheet  Query Budder

I} phcope-odb-macphs

=CREATE OR REPLACE PACKAGE test_f IS
PROCEDURE f1;
END test_f; q
/ Passing a
= CREATE OR REPLACE PACKAGE BODY test_f IS not null
PROCEDURE 1 IS value
1_actual INTEGER := f(2);
1_expected INTEGER := 4;
BEGIN
ut.expect(1_actual).to_equal(l_expected);]
END f1;
END test_f;

/

Code coverage

PLSCOPE.F
100 % lines covered
1 relevant lines. 1 lines covered (including }and 0 lines missed

FUNCTION f(a IN INTEGER) RETURMN INTEGER IS
BEGIN

RETURN coalesce(a*a, ©);
END f;

1of2
© code blocks
covered

plscope.f

Is this good?
helpful?




[ X ] Orache SQL Developer : Package Body PLSCOPE T2_ETL Body@plscope-odb-macphs. | L K ] Oracle SQL Developer : Package Body PLSCOPET2_ETL Body@plscope-odb-macphs.
Code Profiles | Desalls | Dependencies | References | Grants | Errors -BTHEAD Code | Frofiles | Details | Dependencies | References | Crants | Errors
T T -~ = o = = 3 =
%[ oe-odb-macphs 2230 'cj'"*ﬂ.k @ o i - ggm-ndb-um P20 c}"‘"‘ﬂh‘ B plicopeodb-macphs = B
& [ ogdemo-odb-macphs % [ ogdema-odb-macphs
-5 phs-odb-macphs ; = create or replace PACKAGE BODY t2_et rji‘ - - phs-edt-macp ; i create or replace PACKAGE BODY t2_etl IS
= I plscope-odb-macphs s — v :x:“ _:oi = pis g -
B a'ﬂlﬂthl’.@ 4 test case: count rows L 4 test case: count rows
- [ Views 5 () Run utPLSAL test ot -2 e
e Em-..u W= PROCEDURE load_tron_tab_1 15 L
&g PL/Scope m 7 _actual  INTEGER, Gent APLSAL - B
= L Packages B Uexpected INTEGER i= 4; sm.m" b e N 2 utPLSAL paths
¥ sDD_u'II, 1: populate actual ®
i ETL - N . Cut x-x
Lo i adimesy G i
-G iR 13 seloct count(s) into \actual | Baste ®y Schemas under test |
i PLsCOPE_CONTEXT 11 Select gl *-A
= i T2 Em 15 assert & Include abjects UT3_LATEST_RELEASEUT_EXPECTATION,
% G T2_ETL Body 16 ut.expect (1_actual).to_equal(l % Debua.. UT3I_LATEST_RELEASEUT_EXPECTATION_COMPOUND,
4] toad_from_tab_1 17 END 1oad_from_tab_1; & complle ASCOPEETL FLSCORE T2_ETL
Joad_from_tab_2 18 @ Compile for Debug
= @ TEST_oo_uTL 18 > gun..
K — test case: compare alLrows | By prome,
] _ETL -
21 Exclude objects
i) TEST_LINEAGE_UTIL. | 4|2  PROCEDURE Load_from_tab_2 IS Compare Wik v
- TEST_PARSE_UTIL 23 Lactual  sys_refcursor; Replace With »
- TEST_PLSCOPE_CONTEXT 24 1_expected sys_refcursor;
{3 TEST_PLSCOPE_IDENTIFIERS 5 BEGIN Symchronize Speciication and Body..
- ) TEST_TYPE_UTIL i — populate actusl Quick Documentatian et Run | Camcel
& 27 delete from deptsal; Test Query — 1Y 4
-0 Procedures 28 etl. load_fron_tab; - 2] etl.load_from_|
29 epen L_actual for select = fro  preferepees... ol open 1_actual \‘er select  from deptsal;
& [ Functions 30 = b =
& L) Opararors 31 — populate expected Refactoring » 31 populate expected
i [ﬂnm 32 cpen |_expected for salect = f 3 Code Outline 2 open |_expected for select * from source_view;
i I Quewes Tables 33 A3 To Unper/Lowss nitCap = 33 =
L8 Triggers 34 aeere 3 ormas -7 u
&g T 35 ut.expect(1_actual). to_equall B 35 ut. upem _actual}. to_equalil_expected) . unardered;
-13] Sequances 36 END oad_from_tab_2; fmbadExpese.. o 3 END load_from_tab_2;
37| ‘Open Declaration a7
: W“’::‘“"" 36 BN t2_etl; Popup Descrili Ceora 38 END tz_etl;
o PACKAGE BODY t2_etl KAGE BODY
(5 Materialized View Logs. i = ‘Code Template ‘M‘ w2 et




Code Coverage Report

[ code covenace x
« C @ C L 30 Mhutp - @ 1 o & =
& Azple [ LEO ™D

PertfelicManagement [l TvaEme ) Rouser

Al files (13.21%)

All files (13.21% lines covered at 0 hits/line)
1 files in total,
53 relevant lines. 7 lines covered and 46 lines missed.

Search:

“ File % covered Lines < Relevant Lines

147 53

~ Lines covered

7

~ Lines missed Avg. Hits / Line
7 plscope.et! 13.21% 46 ']

Showing 1 to 1 of 1 entries

Tttiva

€ ¢ @ G 310t 000gn/Thuts R * | noe =
& Aople 0 1 Tvo

Porttoscmansgement [l TvaEme  © Router

PLSCOPE.ETL
13.21 % lines covered
53 relevant lines. 7 lines covered and 46 lines missed
PACKAGE BODY etl AS
g-unused_colunn vimystat.sidsTYPE;

PROCEDURE clear_deptsal IS
BEGIN
DELETE FROM deptsal;
DELETE FROM deptsal_err;

sys.dbms_output.put_line( deptsal on deptsal_err deleted.');

- use synonym
END clear_deptsal;

PROCEDURE load_from_tob IS
BEGIN

clear_deptsal ;

INSERT INTO deptsal (dept.no, dept.name, salory)

SELECT /*+ordered */ d.deptno, d.dname, SUM(e.sal + NVL(e.comm, 0)) AS sal
FROM dept d

LEFT JOIN (SELECT * FROM emp WHERE hiredate > DATE '1980-01-01') e
ON e.deptno = d.deptno
GROUP BY d.deptno, d.dname;
CoMMIT;

sys.dbms_output .put_line('deptsal loaded and commited (from table).');
END 1ood_from_tab;

plscope.atl

S
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The First Step Is the Hardest

* Set up a test-friendly environment

* Install utPLSQL core testing framework
* Install SQL Developer for utPLSQL

* Start with tests
* to reproduce bugs
» for new requirements

e utPLSQL will change how you code
* Write smaller units
* |solate code that is difficult to test
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