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Introduction
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B Why?

6

s it
complete?

Does it

work?

Can |
reproduce

e b Is the bug

fixed?
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Do we get
the expected
results?
Are the
requirements
met?

Are there
side-effects by
the change?
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B utPLSQL Test Scope

7

Execution Time N

Tests the whole system
pretending to be a user

Scenario

Test collections of
classes as
subsystems

Test individual

Unit Tests 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

Functional Tests
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B GUI

utPLSQL

H API
B Integration

B Components

B Unit

trivadis
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https://www.youtube.com/watch?v=wEhu57pih5w&t=991

B utPLSQL Units Under Test

Primary Secondary

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

B Procedures B Triggers

B Functions B Tables

trivadis
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B utPLSQL Suite — Open Source — Apache 2.0 License

Mandatory

B Core Testing Framework
— Schema installed in Oracle DB
— No repository

— Annotation based tests

ORACLE
DATABASE

Optional

B Command Line Client

B Maven Plugin

B SQL Developer Extension

Maven JUnit b TFS 9
)
Jenkins sonarqube\\\

trivadis
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B Test Declaration

--%suite

--%test

END;

PROCEDURE procedure name;

--%displayname(<description>)
--%test(<description>)
--%throws(<exception>[,...])
--%beforeall

--%afterall

--%beforeeach

--%aftereach
--%beforetest([...])
--%aftertest(]...])
--%rollback(manual)

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

--%suite(<description>)
--%suitepath(<path>)
--%displayame(<description>)
--%beforeall([...])
--%afterall([...])
--%beforeeach(]...])
--%alftereach(]...])
--%rollback(manual)
--%disabled

--%%context
--%endcontext

trivadis
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B Test Implementation

11

CREATE OR REPLACE PACKAGE BODY test package name AS

PROCEDURE procedure name IS

1 actual INTEGER := O;
1l expected INTEGER := 1;
BEGIN

ut.expect (l_actual) .to_equal (1_expected) ;

END procedure name;
END;

Matcher:

be between, be_empty, be_false,
be greater_than, be_greater_or_equal,
be less or_equal, be_less_than, be_like,

be not_null, be_null, be_true, equal,
have_count, match

22.11.2018 Testing with utPLSQL — Made Easy with SQL Developer

Extended options for refcursor, object
type, nested table and varray:

- include(<items>)
- exclude(<items>)
- unordered

- join_by(<items>)

trivadis
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B Test Run

12

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)

triva
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Installation

trivadis



B Install utPLSQL Core Testing Framework

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

cd source

sglplus / as sysdba @install _headless.sql
— User UT3

— Password XNtxj8eEgA6X6b6f

— Tablespace USERS

trivadis
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B Install utPLSQL for SQL Developer

B Download utplsql _for SQLDev_*.zip
from https://github.com/utPLSOL/utPLSOL-SOLDeveloper/releases

B Start SQL Developer

Select "Check for Updates..." in the help menu

B Use the "Install From Local File" option to install the previously downloaded
"utplsqgl_for_SQLDev_*.zip" file

— User must have read/write access to SQL Developer installation directory
(run as Administrator, if required)

B Restart SQL Developer

trivadis
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Build & Run Tests
In SQL Developer

trivadis



B Starting Point?

17

| & plscope-odb-macphs.

Oracle SQL Developer : plscope-odb-macphs

&\
frEu-na 230 &% 2 piscope-odb-macphs -
| Worksheet Query Builder
1
=
| Line 1 Column 1 | Insert | | Unix/Mac-LI
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Bz i@ F-PEARM

Oracle SQL Developer : Package Body PLSCOPE ETL Body@plscope-odb-macphs

B piscope-odb-macphs

B create or replace PACKAGE BODY etl AS
g_unused_column vsmystat. sidsTYPE;

=] PROCEDURE clear_deptsal 1S
BEGIN
DELETE FROM deptsal;
DELETE FROM deptsal_err;
sys.dbms_output.put_Line(*deptsal an deptsal_err deleted.
END clear_deptsal;

~ use synonym

=  PROCEDURE load_from_tab IS
GIN

clear_deptsal;
El INSERT INTO deptsal (dept_no, dept_name,
SELECT /++0rdered +/ d.deptno, d.dname,
FROM dept d
LEFT JOIN (SELECT * FROM emp WHERE hij
il e.deptno = d.deptno
GROUP BY d.deptno, d.dname;
commIT;
sys.dbms_output.put_Line( 'deptsal loadel
END load_tfrom_tab;

B PROCEDURE Lload_from_view IS

BEGIN

clear_deptsal;

INSERT INTO deptsal (dept_no, dept_name, salary)

SELECT dept_no, dept_name, salary

FROM source_view;

commIT;

sys.dbms_output.put_Line('deptsal loaded and conmited (from view).
END load_tfrom_view;

4r| ©  PROCEDURE load_from_syn IS
GIN

clear_deptsal;
INSERT INTO deptsal (dept_no, dept_name, salary)
SELECT dept_no, dept_name, salary

trivadis
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B Test First — Create Test from Template

[ XoX ) Oracle SQL Developer : plscope-odb-macphs
GoEda 9 @ O- &

" & piscope-odb-macphs -
FPEB-BRBRR &odw I@ plscope-odb-macphs -
MOLkehaoy \Quw Builder

1[5 CREATE OR REPLACE PACKAGE t2_f]

2

38 -—ssuite

4 —~%suitepath(alltests)

5

5 ——stest

7] PROCEDURE procedure_name;

3

9| END t2_package_name; I

10 /

11

[y :

| Line 1 Column 4 | Insert | Modified | Unix/Mac: LI | Line1Column30 | lnsert | Modified| Unix/Mac:LI

trivadis
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B Test First — Complete Test & Run

Oracle SQL Developer : plscope-odb-macphs=1

e0e® Oracle SQL Developer : plscope-odb-macphs

" & piscope-odb-macphs - hd 12 & utrsoL
PEB-BR R& &¢ a4 o119seconds [@ plscope-odb-macphs - PEB-BA BR & &8 @ piscope-odb-macphs
Worksheet | Query Builder Worksheet | Query Builder

1[5 CREATE OR REPLACE PACKAGE t2_etl IS 1[ 'BET SERVEROUTPUT ON SIZE UNLIMITED
2 2| [EXECUTE ut.run('t2_etl.load_from_tab');
38 —ssuite
4 —-%suitepath(alltests)
5 ~-srollback(nanual)
3 [Eseript output *
7 —Stest
8] PROCEDURE load_from_tab; # ¢ B & B | Taskcompleted in 0438 seconds
9 =
10| END t2_etl; (" Wnwrap sy et
E / ¥ Check Teec Toad_from_tab [.195 sec]
3| creaTE [> Run statement il deptsal an depisal_err deleted.
u OR REPLACE PACKAGE BODY t2_etl IS 5 Run scripe e deptsal loaded and comnited (from table).
158 PRocERE %nad_fmm_:ab 15 @ Create Report Finished in 199262 secands
—actual sys_refcurso Wl Save as Snippet 1 tests, 0 failed, @ errored, ® disabled, @ warning(s)
17/ Uexpected sys_refcursor;
s BEGTII 9 Explain... )
19 — populate actual g Autotrace. u e
20 delete from deptsal; SQLTuning Advisor...  #-F12
b U toad, from tshe 2 commi . PL/SOL procedure successfully completed.
22 open 1_actual for select * from deptsal; 2 Rollback F2
23]
2 — populate expected & Clexr o
25 open 1_expected for select + from source_view; @l saLmistory
% A1 To Upper Lower finitCap
27 — assert
28! ut.expect (1_actual) . to_equal(l_expected) ; m
29/ END load_from_tab; Cade coverag: T+2-0
30 © CenerateutPLsqLiest  vio-c
31 END t2_etl; P
32l & cur #-x
33 Copy #C
[ paste v
Select all noa
¥ Debug
Toggle Line Comments 3+
= Completion Insight neC
= y———
'E 1:-:1::«3\«:::( . | Insert | Modified| Unix/Mac: LI | Line 1 Column 1 | Insert | Unix/Mac:Ll

trivadis
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B Configure utPLSQL

[ oN ] Preferences

Q. utp| - utPLSQL

Run utPLSQL test
Open an unshared worksheet?

Reset package before running utPLSQL?

Execute unit test automatically?

[F]
Clear script output panel before running utPLSQL? [ ]
[F]

Check availability of "Run utPLSQL test” menu option?

Generate utPLSOL test
Test package prefix |t3_

Test package suffix

Test unit prefix

Test unit suffix

MNumber of tests to generate per unit

Generate comments?

Disable tests? [F]

Suite path |a||te 5ts |
Indent spaces | 3 '%]

Check availability of “Generate utPLSQL test” menu option? [ | Create code templates
oddgen

Root folder in Generators view |utPIjQL

Generate files?

Output directory |,.fLIsers;‘phsfutplsqlfgenerated Browse

Delete existing files in output directory? [

Help oK Cancel

trivadis
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B Test Last — Create Test from E

21

+-BTHEB
5 ogdemo-odb-macphs
[ plscope-odb-macphs
[ Tables (Filtered)

-[53) Views

[ Indexes.

[ PLiscope
Packages

(i@ Packag

DD_UTIL

Edit..
Edit Body...

Oracle SQL Developer

& v

[ Run utPLSOL test
§ Code coverage.

TEST  Export...

TEST

TEST i Debug...

TesT  Compile

TesT  Compile for Debug

TesT B> Run..

TYPE

Compare With

(3 Procedu pare Wt
[ Functiof ~ Order Members By
(3] operato

Drop Package..
Create Body.
Grant...
Reyoke...

Save Package Spec and Body...
Enable REST Service...

Synchronize Specification and Body...

4 Code Outline
Quick DDL
[ Database Links
Public Database Links

22.11.2018
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@Y=

PEB-BRRR &odN

xisting Code

Oracle SQL Developer : utPLSQL

[& piscope-odb-macphs

5 ogdemo-odb-macphs
I8 plscope-odb-macphs

Worksheet  Query Bullder

T AT T LG £ TS T BT TEuT &
[ Tables (Filtered) 199, END load_from_dyn_sql;
(8 Views 200
(8 Indexes wE -
-(g@ PL/Scope 202 -- test sal_of_dept case 1: ...
203 -
@ P"':s‘l‘ml 204/ PROCEDURE sal_of_dept IS
L ~| 205 lactual INTEGER
ET 206, _expected INTEGER
LINEAGE_UTIL 207 BEGIN
PARSE_UTIL 208/ -~ populate actual
PLSCOPE_CONTEXT 209 — etl.sal_of_dept;
T2_ETL 210
TEST_DD_UTIL 211 — populate expected
Test e 2 -
TEST_LINEAGE_UTIL. 214 — assert
TEST_PACKAGE_NAME 215 ut.expect(1_actual).to_equal(l_expected);
TEST_PARSE_UTIL 218 END sal_of_dept;
TEST_PLSCOPE_CONTEXT 217,
TEST_PLSCOPE_IDENTIFIERS 2185
TEST TYPE_UTIL 219 - test load_fron_app_join case 1: ...
220 -
m Fm::’;:;:nl 221= PROCEDURE load_from_app_ in IS
222 lactual  INTEGER
28 Functions 223 1_expected INTEGER := 1;
(3] Operators 224 BEGIN
(3 Queues 225/5 — populate actual
[ Queues Tables 226 -~ etl. load_from_app_join;
Triggers 227
Types 228 -~ populate expected
229 —
[ Sequences 30
) REST Data Services 231 — assert 7
(g materialized views 232 ut.expect (1_actual). to_equalll_expected) ;
(£ Materialized View Logs 233 END load_from_app_join;
{2 synonyms 231
(G Public Synonyms 235 END t3_etl;
Database Links 238 ./ |
Public Database Links 27 | H

riva
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B Test Last — Generate

Oracle SQL Developer : oddgen

(&) piscope-odb-macphs PER-BA B8 &oER
1238 All Generators [ All Generators Worksheet | query Bullder
- g Client Generators (-[Zg Client Cenerators 1=
4 (3 Database Server Generators (g Database Server Generators
& gm,,m,,, e e oddgen - Generate test m-g Examples g - install generated utPLSQL test packages
= (3 wrisaL Generates utPLSQL test packages for public units in packages, types, functions and procedures found in the =3 utrLsaL 4| ‘@/Users/phs/utplsql/generated/t4_ETL.pks
& & Generate test current schema. & £ Generate test 5| @/Users/phs/utplsql/generated/td_ETL.pkb
@ 4@ Functions & [ Functions 6| @/Users/phs/utplsql/generated/t4_LINEAGE_UTIL.pks
=@ Node Identifie = [ Packages 7| @/Users/phs/utplsql/generated/t4_LINEAGE_UTIL. pkb
¢ identifier [ @ oducil 8| @/Users/phs/utplsql/generated/td_PARSE_UTIL.pks
Caerans fhas? @ @& 2 @/Users/phs/utplsql/generated/td_PARSE_UTIL. pkb
) Lineage_util
Output directory |1users/phs/utplsal/generated Browse @ Parse_util
Delete existing files in output directory? [ ; g :‘5“‘ pecontext
L ) Type_uti
# (%) Procedures. [ta_ | (3] Procedures
G Types @l Types
& B Runtest Test package suffix [ ] & & Run test
Test unit prefix [ ]
Test unit suffix N |
Number of tests. unit 3 =
Generate comments? ¥l
Disable tests? O
Suite path [alitests. |
Indent spaces [z -
[=HE) Saved: oddgen | Line 10 Column 1 | Insert

trivadis
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Run Code Coverage Reports
In SQL Developer
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B Code Coverage — Defintion

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

trivadis
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B Line Coverage

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; ‘
/

trivadis
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B Code Block Coverage (12.2 and higher)

26

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 £; T~ One test case for
/ 100% coverage

when passing NULL

trivadis
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B utPLSQL Combines Line & Code Block Coverage

Connections |, Generators [/ Files DBA

& Find Database Object

Oracle SQL Developer : /Users/phs/ownCloud/Business/Talks/2018/DOAG2018/utPLSQL/samplesitest f.sal

Bodag 20 @ @ & @

& test_fsql
FPEB-BR R &oan

[@ plscope-odb-macphs

Worksheet  Query Builder

1=
2=

Ooe~Nou b w

108
11
12@=

CREATE OR REPLACE PACKAGE
——%suite

——%test
PROCEDURE f1;

END test_f;
/

CREATE OR REPLACE PACKAGE

PROCEDURE f1 IS
1_actual INTEGER :
1_expected INTEGER :

BEGIN
ut.expect(1_actual).

END f1;

END test_f;
/

test_f IS

BODY test_f IS

1]
-+

(2);
4;

to_equal(1_expected);|

Code coverage x +

& C @ ile:/l/private/varffolders/If/8g3rOts900gfd

PLSCOPE.F
100 % lines covered
1 relevant lines. 1 lines covered (including ) and O lines missed
FUNCTION f(a IN INTEGER) RETURN INTEGER IS
BEGIN
RETURN coalesce(a*a, 9);
END f;

1 of 2
code blocks
covered

plscope.f

trivadis
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B Run Code Coverage Report

‘e0e® Oracle SQL Developer : Package Body PLSCOPE.T2_ETL Body@plscope-odb-macphs

Oracle SQL Developer : Package Body PLSCOPE

Connections - | @ T2_ETL Body Connections -
WY HE® Code| Grants | Profiles | Dependencies | References | Errors | Details F-RTED
(] 5 = I T—— o] 3 e e—Tl ]
[@ plscope-odb-macphs ENZEE] \;é} ~PERAMM B plscope-odb-macphs - [& plscope-odb-macphs IZ 5@ ué? ~PEAMRE B plscope-odb-macphs ~
{7 Tables (Filtered) {7 Tables (Filtered) -
fews 1| Blcreate or replace PACKAGE BODY t2_etl IS - 88 views 1| Blcreate or replace PACKAGE BODY t2_etl IS
2 :
inch u i indh ‘
P"L ;‘“ 4@|E  PROCEDURE load_from_tab IS & -:"':" e P"L ;‘“ 4|E  PROCEDURE load_from_tab 1S
’% R pi Uactual  sys_refcursor; ¥ Check o ’% L 4 actual  sys_refcursor;
'ackages 5 _expected sys_refcursor; B N weimges 1 | 1_expected sys_refcursor;
- - i Run UtPLSOL test eoT | - ! A
@ po_uTi 6 BEGIN @ po_uTi 6 | BEGIN
ETL 7 - populate actual @en . M i |
@ UNEAGE_UTIL Ml s delete from deptsal; o Generate utPLSQL test @) UnEAGE_uTIL eoe Code coverage report
) PARSE_UTIL 9 etl.lzad_f rnlC_tab; . Source 3 ) PARSE_UTIL
) PLSCOPE_CONTEXT g open Lactual for select ¥ from deptsa o7 sex @) puscore_conText utPLSQL paths 12_etlload_from_tab
@ 12 - populate expected Copy nc @2ET
@ e‘ e 13 open Lexpected for select + from sour|[ Paste sy & e‘":ﬂ‘ “"b
g Liion d ( s “ L R
DD -- assert DD \emas under test
[ TEST_ETL 16/ ut.expect(1_actual).to_equal(1l_expecte B Debug... @ TEST_ETL
(@) TEST_LINEAGE_UTIL 17 END Load_from_tab; & Complle () TEST_LINEAGE_UTIL Include objects |
9 TEST_pARSE_UTIL 18 N & Compile for Debug ) TEST_pARSE_UTIL
) TEST_PLSCOPE_CONTEXT ;3 D t2_etl; ) TEST_PLSCOPE_CONTEXT
{6 TEST_PLSCOPE_IDENTIFIERS {E) TEST_PLSCOPE_IDENTIFIERS
) TEST_TYPEUTIL ) TEST_TvPE_UTIL
@ TYPE_UTIL Compare With 4 @ TYPE_UTIL .
[3]) Procedures J Replace With » [3]) Procedures L EE
3 Functions Synchronize Specification and Bady... 3 Functions
L Quick Documentation e 3 Operators
-3 Queues Test Query. -3 Queues
£ Queues Tables £ Queues Tables
Preferences...
Refactoring »
[ REST Data Services 3 Code Outine £ REST Data Services
[ Materialized Views A8 To Upper/Lower/IniCap. [ Materialized Views
[ Materialized View Logs [F rormar oeFT [ Materialized View Logs
[ Synonyms Embed)Expose... e [l Synanyms
G Public Synonyms Open Declaration G Public Synonyms
[ Database Links Popup Describe T+oF4 [ Database Links

Code Template

trivadis
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Cade coverage

£ C @

Al files (.77%)

+

file:///privatefvar/folders/lf/8g3r0ts900gfdfn2xxkn9yz000!

All files (.77% lines covered at 0 hits/line)

6 files in total.

913 relevant lines. 7 lines covered and 906 lines missed.

Search:

< File

Q plscope.dd_util

Q plscope.lineage_util

Q plscope.parse_util

Q plscope.plscope_context
Q plscope.type_util

Q plscope.etl

Showing 1 to 6 of 6 entries

“ % covered
0%

0%

0%

0%

0%
13.21%

< Lines

147

< Relevant Lines

% Lines covered

< Lines missed

147
358
216
43
96
46

B Code Coverage Report

Inoe g e

Generated less than a n

< Avg. Hits / Line

&«

[ ]

Code coverage

£ C @

PLSCOPE.ETL
13.21 % lines covered
53 relevant lines. 7 lines covered and 46 lines missed
PACKAGE BODY etl AS
g_unused_column vimystat.sid¥TYPE;

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

+

file://[privatefvar/

folders/If/8g3rOts800gfdfn2xxkn9yz000(

sys.doms_output.put_line('deptsal an deptsal_err deleted.'); -- use synonym

END clear_deptsal;

PROCEDURE load_from_tab IS
BEGIN
clear_deptsal ;

INSERT INTO deptsal (dept_no, dept_name, salary)

SELECT /*+ordered */ d.deptno, d.dname, SUM(e.sal + NVL(e.comm, 8)) 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 load_from_tab;

riv

makes IT easier.
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Core Messages
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B The First Step Is the Hardest

B Set up a test-friendly environment
— Install utPLSQL core testing framework
— Install SQL Developer for utPLSQL

B Start with tests
— to reproduce bugs

— for new requirements

trivadis
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Trivadis @ DOAG 2018
#opencompany

Bl Booth: 3rd floor — next to the escalator
B \We share our know how!

Simply drop by, live presentations

and documents archive
B T-Shirts, contest and much more l _

B We look forward to your visit
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