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B About Me

®COPENHAGEN

"HAMBURG

B Trivadian since April 2000

— Senior Principal Consultant, Partner =

" FRANKFURT

— Member of the Board of Directors

STUTTGART
.

— www.salvis.com/blog g Ve - ,
BASEL'“‘?’::GR'%"}" Ak A
— @phsalvisberg caveu rimume ‘ :

B Database centric development with Oracle database

B Fond of DSLs to build full stack solutions efficiently and keep them manageable

B Author of free SQL Developer Extensions PL/SQL Cop, PL/SQL Unwrapper,
oddgen and Bitemp Remodeler
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http://www.salvis.com/blog
https://twitter.com/phsalvisberg

B Agenda

1. What Is PL/SQL Cop?
2. Building a Validator
3. Testing a Validator

4. Using a Validator

5. Core Messages

trivadis

3 18.03.2017 Implementing Custom Guideline Checks with PL/SQL Cop 2 makes IT easier. = Em



What Is PL/SQL Cop?
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B Trivadis PL/SQL & SQL Coding Guidelines

Coding Guidelines are a crucial part of software development. It is a
matter of fact, that code is more often read than written — therefore we
should take efforts to ease the work of the reader, which is not necessarily

the author.

PL/SQL &

Coding Gun
B Trivadis bM
m‘.nkl‘n’ IT
- I

for Development & Operation

I am convinced that this standard may be a good starting point for your
own guidelines.

.

L - "Roger and his team have done an excellent job of providing a
comprehensive set of clear standards that will undoubtedly improve the
quality of your code. If you do not yet have standards in place, you

should give strong consideration to using these as a starting point."

trlvadls

--= | W Openly available since August 2009

B Download for free from www.trivadis.com

trivadis
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https://www.trivadis.com/en/download-helper?file=2854

B PL/SQL Cop — Tool Suite

keeps IT fit. [ I ]

Checks code against Trivadis PL/SQL & SQL Guidelines. Calculates various metrics.

- SQL Devel

= Code folder = Code folder = Editor content
® Snapshot reports ® Snapshot/delta reports ® Snapshot reports
= Since 2013 = Metric repository = Since 2014 (free)

® Thresholds
= Evolvement

CMD> _
= Continuous Integration
® Since 2015
Download from: https://www.salvis.com/blog/download/ E EE d u
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B SOQL Developer Extension — Issues

‘e0®

Oracle SQL Developer : Package Body AX.APEX_UTIL_PKG Body®@ax-odb-macphs

Connections x| =l ﬁ APEX_UTIL_PKG Body
% - ﬂ Y I% Code| Errors | Profiles | Dependencies | Grants | References | Details
=
- — = = |

B3 Views 12 @ ,:.;.{)J ~b % a ax-odb-macphs > &
(B3 Editioning Views 18
(38 Indexes -1 141 ¥/
E Packages 142

G- AMAZON_AWS_AUTH. | 143
- AMAZON_AWs_53_Pki | 144
=4 APEX_UTIL_PKG 145
- APEX_UTIL_PKG Bc }3?
-l g_apex_null_str 145

. Ureturnvalue := ‘frp="'
--{all g_apex_undefined 149 3

B Navigate through
iIssues using the cursor
keys

p_request

nvl(p_debug, 'NO')
p_clear_cache

p_item_names
utl_url.escape(p_item_values)

g_apex_list_separ o 150

--{@bl g_ir_filter_equals 151
BH g_ir_filter_less_thi 152
abl g_ir_filter_less_thi 153
g_ir_filter_greater, 154

return 1_returnvalue;

S B giriierigrester 155 end get_apex_url; " .

o - 156

s | |25 B Related code section is

ot il il 4| = function get_apex_url_simple (p_page_id in varchar2, . . . .
@B g_ir_filter_not_nul | 159| p_item_name in varchar2 := null, hl hII hted In the Iln ked
2 g_ir_reset 160 p_item_value in varchar2 := null, g g
- Gget,page,namz 161 | p_request in varchar2 := null) return varchar2 .
--3 § get_item_name 162| 'as d t
g get_page_help_te» | 163 | L_returnvalue string_util_pkg.t_max_db_varchar2; e I Or-

ey 164| begin
G get_apex_url s

ﬂ get_apex_url_simg
G get_apex_url_item
G get_apex_url_item
1} get_dynamic_lav_i
4] set_apex_security,

ﬂ setup_apex_sessit Line Column Severity Characteristics Message

145:37/35
1 2

Trivadis PL/SQL Cop
Issues Repart |

G get_str_value 143 30 3-Critical Eﬂlclen cy, Reli... G—4230: Always use CCIALECE instead of NVL, if parameter 2 of the NVL function is a function call or a SE...

G get_num_value li... 2 of NVL, if paramet the NVL function is a fur n call or a SE..

j} get_date_value 35 Reliability G-5060: Avoid unhandled exceptions

ﬂ set_item a4 Reliability G-5060: Avoid unhandled exceptions
{] set_date_item 150 Security G-7510: Always prefix ORACLE supplied packages with owner schema name.
G get_item 185 Security G-7510: Always prefix ORACLE supplied packages with owner schema name. .
i - - 215 Changeability,... G-7110: Try to use named notation when calling program units.

rivadis
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Building a Validator
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B Prerequisites

9

Maven

PL/SQL Cop

keeps IT fit.
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B JDK 8ul2l
B Maven 3.3.9
B PL/SQL Cop 2.0.3

'[I‘IvadIS
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B Recommended Options

|

=

=0

sonarqube\\\

B Eclipse IDE for Java and
DSL Developers 4.6.2

B SQL Developer 4.1.5
B SonarQube 45.0..5.1.2
B Jenkins 2.46.2

trivadis
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B Validator to Check Simple Naming Conventions

B Global variables should start with 'g_".
B Local variables should start with 'l "'

B Parameters should start with 'p_".

trivadis
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B Structure of a Validator

class GLP extends PLSQLJavaValidator implements PLSQLCopValidator {
private HashMap<Integer, PLSQLCopGuideline> guidelines

override getGuidelines() {|
def checkVariableName(VariableDeclaration v) {]

def checkParameterName(ParameterDeclaration p) { |

trivadis
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B PLSQLCopGuideline — Attributes

|d Guideline identifier
Message Guideline message
Severity Info, Minor, Major, Critical, Blocker

Subcharacteristic  SonarQube SQALE subcharacteristic, 31 values which
map to exactly one SQALE characteristic

Remediation SonarQube remediation function: ConstantPerlssue,
Linear, LinearWithOffset
Characteristics List of SQALE characteristics (beside the one derived

from the assigned subcharacteristic)

trivadis
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B SQALE Characteristics & Subcharacteristics

Changeability  Architecture_changeability, Data_changeability, Logic_changeability
Efficiency Cpu_efficiency, Memory_efficiency, Network use
Maintainability = Readability, Understandability

Portability Compiler_related_portability, Hardware_related portability,
Language_related_portability, Os_related portability, Software_related_portability,
Time_zone_related_portability

Reliability Architecture_reliability, Data_reliability, Exception_handling, Fault tolerance,
Instruction_reliability, Logic_reliability, Resource_reliability,
Synchronization_reliability, Unit_tests

Reusability Modularity, Transportability
Security Api_abuse, Errors, Input_validation_and_representation, Security features
Testability Integration_testability, Unit_testability

trivadis
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B Register Guidelines

override getGuidelines() {
if (guidelines == null) {
guidelines = new HashMap<Integer, PLSQLCopGuideline>()
// register parent guidelines
for (k : super.getGuidelines().keySet) {
guidelines.put(k, super.getGuidelines().get(k))
}
// register guidelines
guidelines.put(9001,
new PLSQLCopGuideline(2001, '''Global variables should start with 'g_'.''', MAJOR, UNDERSTANDABILITY,
Remediation. createConstantPerIssue(1)))
guidelines.put(9002,
new PLSQLCopGuideline(9002, '''Local variables should start with "L_"'.'"'', MAJOR, UNDERSTANDABILITY,
Remediation. createConstantPerIssue(l1)))
guidelines.put(9003,
new PLSQLCopGuideline(20@3, '''Parameters should start with 'p_'.''', MAJOR, UNDERSTANDABILITY,
Remediation. createConstantPerIssue(1)))

}

return guidelines

trivadis
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B Finding the Class to Be Checked in the PL/SQL Model

(i

package_body_nok.plsgl &3

1= CREATE OR REPLACE PACKAGE BODY pkg AS

16

alobal_variable INTEGER;

PROCEDURE p (
parameterl IN INTEGER,
parameter? IN VARCHARZ
Y AS
local_variable INTEGER;
BEGIN
MULL;
END p;
FUNCTION f (
parameterl IN INTEGER,
parameter? IN INTEGER
Y RETURN INTEGER DETERMINISTIC AS
local_variable INTEGER;
BEGIN
RETURN parameterl * p_parameter?;
END ;
END pka;
/!

= 8

O— -
o= Outline &3

¥ I=PLSOLFile
¥ = CreatePackageBody
I=5SimpleExpressionNamevalue pkg
¥ = [ternList
¥ l=VariableDeclaration
I=5impleExpressionMameYalue global_variable
b 1= UserDefinedType
¥ (= ProcedureDefinition
¥ = ProcedureHeading
I=SimpleExpressionNameWalue p
¥ = ParameterDeclaration
I=5SimpleExpressionNamevalue parameterl
b = UserDefined Type
¥ = ParameterDeclaration
IS SimpleExpressionNameValue parameter?
I=varchar2Type
¥ = [temList
¥ l=VariableDeclaration
I=SimpleExpressionMameWValue local_variable
b = UserDefinedType
F = Body
I=5impleExpressionNamevalue p

P = Function Definition
I=5impleExpressionNamevalue pkg g

M'MMWM#M e

trivadis
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B Implement a Check

Register Class to be
ﬂ:;;heCk checked
@Check

def checkParameterName(ParameterDeclaration p) {
if (!p.parameter.value.tolLowerCase.startsWith("p_")) {
warning(%003, p.parameter, p)

}

Guideline
Number Code to be Code
highlighted excerpt

trivadis
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B Building the Validator

cd /usr/local/bin/tvdcc/sample/plugin
mvn clean package

[INFO] Scanning for projects...

[INFO]

[INFO] ======= e e e e e e e e
[INFO] Building trivadis.tvdcc.validators 1.0.0-SNAPSHOT

[INFO] ======= e e e e e e e e

[INFO]

[INFO] --- maven-jar-plugin:2.4:jar (default-jar) @ trivadis.tvdcc.validators ---
[INFO] Building jar: /usr/local/bin/tvdcc/sample/plugin/target/validators.jar
[INFO] === === === o o e e
[INFO] BUILD SUCCESS

[INFO] ===== = e e e e e e e

trivadis
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Testing a Validator
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B Junit Test

class GLPDemoTest extends AbstractValidatorTest { .
@BeforeClass Conﬂgure

20

static def

setupValidator() { / Validator

PLSQLValidatorPreferences. INSTANCE.validatorClass = GLP

}

@Test

def void procedureNok() {
val stmt = """’
CREATE OR REPLACE PROCEDURE p (a IN INTEGER, b IN VARCHAR2) AS

c INTEGER;
- Parse stmt and get
END p; a list of issues

T

val issues = stmt.issues.filter[it.code.startsWith("G-9")]

Assert.

// a

assertEquals(3, issues.size)

val issuel = issues.get(®)

Assert
Assert
Assert

.assertEquals(l, issuel.lineNumber)
.assertEquals(32, issuel.column)
.assertEquals(l, issuel.length)
Assert.
Assert.
Assert.

assertEquals("G-9003", issuel.code)
assertEquals("G-90@3: Parameters should start with 'p_'.", issuel.message)
assertEquals("a IN INTEGER", issuel.data.get(®))

trivadis
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Using a Validator
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B PL/SQL Cop — Setup & Usage

Copy the validator into the plugin directory

cd /usr/local/bin/tvdcc
cp ./sample/plugin/target/validators.jar ./plugin

Use validator parameter when calling the command line utility

tvdcc.sh path=. validator=com.trivadis.tvdcc.validators.GLP

Trivadis PL/SQL Cop Version 2.0.3 (2017-02-12 20:32:44 +0100 [2382])

transforming tvdcc report.xml into tvdcc_report.html... done.
transforming tvdcc report.xml into tvdcc_report.xlsx... done.
cleanup completed.

trivadis
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B PL/SQL Cop — Result

sample/guidelines/guideline_6020_59.sql overview

Issue# Line Severity
1 5 Major
2 6 Major
3 7 Major
4 22 Major
5 23 Major
6 24 Major

G-9003:
G-9003:
G-9003:
G-8003:
G-9003:
G-9003:

Parameters should start with 'p_".
Parameters should start with ‘p_".
Parameters should start with 'p_".
Parameters should start with 'p_".
Parameters should start with ‘p_".
Parameters should start with 'p_".

sample/guidelines/guideline_7130_62.sql overview

lssue# Line Severity
1 6  Major
2 37 Major
3 5  Major
4 36  Major
5 33 Major
6 40  Major

23 18.03.2017

G-9002:
G-8002:
G-9003:
G-9003:
G-9003:
G-9003:

Local variables should start with "_".
Local variables should start with "_".
Parameters should start with ‘p_".
Parameters should start with 'p_".
Parameters should start with ‘p_".
Parameters should start with 'p_".

Implementing Custom Guideline Checks with PL/SQL Cop 2

Code Excerpt

in_employee_id IN  employees.employee_id%TYPE
in_increase_pct IN  types_up.percentage
out_new_salary OUT employees.salary%TYPE
in_employee_id IN employees.employee_id%:TYPE
in_increase_pct IN - types_up.percentage
out_new_salary OUT employees.salary%TYPE

Code Excerpt

r_emp employees%rowtype;

r_emp employees%rowtype;

in_employee_id IN employees.employee_id%TYPE
in_employee_id IN employees.employee_id%TYPE
in_salary IM employees.salary%TYPE
in_comm_pct IN employees.commission_pct3eTYPE

trivadis
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B PL/SQL Cop for SQL Developer — Setup

24

@ Preferences
Q, search Trivadis PL/SQL Cop
[#- Environment “| | Guideline check list: |
G- Analytic View Comma separated list of guidelines, severities, characteristics to be
""" Bitemp Remodeler checked, e.g. “blocker, critical, major, efficiency, 1040°, Default = all
[ Change Management Par guidelines. Valid guidelines: 1010, 1020, 1030, 1040, ..., 8410, 8420.
- Code Editor Valid serverities: blocker, critical, major, minor, info. Valid
_____ Compare characteristics: changeability, efficiency, maintainability, portability,
n reliability, reusability, security, testability. Invalid values are ignored.
[ Database o o
G} Data Miner Guideline skip list: 0
& Data Modeler Comma separated list of guidelines, serverities, characteristics not to
[ Debugger be checked, e.g. *7460, info, portability, testability®. Invalid values are
----- External Editor ek
..... File Types Honor NOSOMNAR marker comments:
----- Merge If checked, do not report guideline violations on lines with NOSONAR
[ Migration marker comments. Please restart SQL Developer for this change to take
----- Mouse Actions effect.
..... oddgen Validator: com.trivadis.tvdcc.validators GLP
(- OLAP Decendent of PLSQLJavaValidator and implements PLSQLCopValidator
interface, default is com.trivadis twdcc.validators TrivadisCuidelines3.
Please restart SQL Developer for this change to take effect.
|| Plugin path: |fusr,.flncal,.fhin,{tvdccfpluginf Browse
Path to the plugin directory containing custom validators. Please restart
S0L Developer for this change to take effect.
L y
Help 0K Cancel
)
" B BN
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B PL/SQL Cop for SQL Developer — Result

ﬁ package_body_nok.plsql q Trivadis PL{SQL Cop
B -> AR SEE | e R
Line Column Severity Characteristics Message
1| 5 CREATE OR REPIjJ“E PACKAGE BODY pkg AS 2 4 2-Major  Maintainability G-2001: Global variables should start with 'g_".
g global_variable INTEGER; 2-Major |Maintainability |G-9003: Parameters should start with 'p_".
. 6 & 2-Major  Maintainability G-92003: Parameters should start with 'p_".
g = PROE% IN INTEGER 8 7 2-Major  Maintainability G-92002: Local variables should start with ",
6 parameter2 IN UAR(HARE 14 & 2-Major  Maintainability G-92003: Parameters should start with 'p_".
7 } AS 15 & 2-Major  Maintainability G-92003: Parameters should start with 'p_".
g local_variable INTEGER; 17 7 2-Major  Maintainability G-92002: Local variables should start with ",
] BEGIN
16 MULL;
11 END p;
12
13| = FUNCTION f (
14 parameterl IN INTEGER,
15 parameter2 IN INTEGER
16 } RETURN INTEGER DETERMINISTIC AS
17 local_variable INTEGER;
18 BEGIN
19 RETURN parameterl + p_parameter;
28 END f;
21| (END pkg;
22 /
23
5:8710~
1 >

trivadis
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Core Messages
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B The Sky Is the Limit

B Building a validator from scratch is challenging...
...but adapting an existing one is much easier!

B The capabilities of a validator increase
if you examine more than just the current file

B Use a Cl environment to improve your
code quality continuously

trivadis
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B Get PL/SQL Cop — Now!

28

keeps IT fit. [ I ]

B The PL/SQL Developer extension is free and has no limitations

B Drop me an e-mail if you need an unlimited license key for the command line utility

[= Run Statement
% Rum Script

Download from: https://www.salvis.com/blog/download/

trivadis
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Questions and Answers

Philipp Salvisberg
Senior Principal Consultant

Tel. +41 58 459 52 31
philipp.salvisberg@trivadis.com
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