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DB2 SOL vs HTTP WS

Approche Data Centric

Pourquoi DB2 SQL ?

Pourquoi Web Service / APl web ?

Peut-on faire autrement ?

¢ A jtheis 4



CRUD, acronyme pour

Opérations basiques de la BD

Web Service REST

(REpresentational State Transfer)

CRUD HTTP REST
Create POST /api/movie
Read GET /api/movie/{id}
Update PUT /api/movie
Delete DELETE /api/movie/{id}

¢ A jtheis
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https://learn.microsoft.com/en-us/dotnet/architecture/dapr-for-net-developers/the-world-is-distributed
https://learn.microsoft.com/en-us/dotnet/architecture/dapr-for-net-developers/the-world-is-distributed
https://en.wikipedia.org/wiki/File:Network_Architecture_Diagram_-_Distributed_Web_Infrastructure.pdf
https://en.wikipedia.org/wiki/File:Network_Architecture_Diagram_-_Distributed_Web_Infrastructure.pdf
https://orangematter.solarwinds.com/2022/01/24/what-is-a-distributed-system/
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"IWS - Integrated Web Services

Fourni par IBM

Le serveur permet I'exposition de web services / APls web depuis

Stack

Référence :

¢ A jtheis 8


https://www.ibm.com/support/pages/integrated-web-services-ibm-i-web-services-made-easy

| Expostion SUL ]

Exposition d'instructions SQL classiques

get current schema = ibeliewve23 »

gelect ¥ from EMPLOYEE »

. select ¥ from EMPLOYEE where empno = '000010' ;
En tant que Web SerV|Ce gelect * from EMPLOYEE where workdept = "Z00°
select ¥ from EMPLOYEE where upper{lastname) like upper({'ihaa%') ;
delete from employee where empno = 'S90010" »
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Exposition SOL -

Déemo
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1. Préparez vos instructions

2. Preparez votre instance WS

3. Deployez vos services

¢ A jtheis n


http://lpar:2001/HTTPAdmin

Database : poste de BD
Relationnelle (cf
WRKRDBDIRE)

Default schema

Naming convention :
*SQL (.) ou *SYS (/)
(influe sur la résolution
des objets non qualifiés)

Library List : *LIBL de
I'utilisateur

=i Manage

Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installafions

@ Running Server: | ibelieve23 - V2.6 (web services) |

b Common Tazks and Wizards ibelievesd = Manage Deployed Services = Deploy Mew Service

w Web Services .
J Deploy New Service Deploy New Service
& Manage Deployed Services ] ] ]
Specify Web service type - Step 1of 8
w Semnver Properfies
B Properties f . A S . . . )
B View HTTP Servers Welcome to the Deploy Mew Service wizard. This wizard helps you create VWeb sernvices using

that are based on the SOAP pratocol. A REST-hased Web service exposes resources, where ¢

[ Security
=~ N l“'||l H 7 -
B Logging Specify Web service type: | REST » 9
[ View Logs - L .
=~ View Create Summary Specify Web service implementation:
(OILE program ohbject as a Web service
w Tools _
J Web Leg Monitor (@) sQL as a Web service
- Create Cerificate Specify database properties that will be used to process SOL statements: e
s Manage Certificates
& Create Keystore Database system: | localhost | | ar.. W |
Default schema: | IBELIEVEZ23 |||:|r... v|
Maming convention:
Library list: *LIBL |

'_'_.'_' —/ LA AR A ]



- Apparait dans 'URL

- Uniguement pour IWS

- Complément de 'URL

Exposition SOL -

ibelieve2d = Manage Deployed Services = Deploy Mew Service

Deploy New Service
Specify Name for Service - Step 2 of 8

The Web service o be externalized is a resource. The URI path template identifies matching patterns for incoming HTTP requests.

Resource name: |emp|01,ree{3RUD |

Service description: |CRUD for employes |

URI path template: | | e.q. temperature, femperature/temp:\d+}

¢ A jtheis
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Exposition SOL -

- Passage de parametre
admis
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Deploy New Service
Specify SQL Statements - Step 4 of 8

Specify SQL statements that will be externalized as a Web service: 9

Procedure name SAL statement/Parameter name Usage Datatype

] readByNo salect * from EMPLOYEE where empno = 7 order by empno
Empno input CHAR

[ readByName select * from EMPLOYEE where upper{lastname) like upper("%' || ? || "%") order by lastname, firstnme
name input VARCHAR

(] readByDept select * from EMPLOYEE where workdept = 7 order by workdept, lastname, firstnme
dept input CHAR

[] create insert into employes(EMPNO FIRSTNME MIDINIT LASTNAME WORKDEPT PHONENO HIREDATE JOB EDLEVEL SEX BIRTHDATE SALARY BONUS, COMM)
values(?2. 27222772 °272727277)
EMPNO input CHAR
FIRSTNME input VARCHAR
MIDINIT input CHAR
LASTNAME input VARCHAR
WORKDEPT input CHAR
PHONENGC input CHAR
HIREDATE input DATE
JOB input CHAR
EDLEVEL input SMALLINT
SEX input CHAR
BIRTHDATE input DATE
SALARY input DECIMAL
BONUS input DECIMAL

COMM input DECIMAL



[] delete delete from employee where empno =7

EMpNo input CHAR

[] updateldentity UPDATE employee SET (FIRSTNME, MIDINIT, LASTNAME, PHONENO, EDLEVEL, SEX, BIRTHDATE)=(7, 7. 7,7, 2,7, 7)
where empno = ?

FIRSTNME input VARCHAR
MIDINIT input CHAR
LASTHNAME input VARCHAR
PHOMENC input CHAR
EDLEVEL input SMALLINT
SEX input CHAR
BIRTHDATE input DATE
EMpNo input CHAR
[] updateJob UFPDATE employee SET (WORKDEPT, HIREDATE, JOB, SALARY, BONUS, COMM) =(?, 7, 7, 7.7, 7)

where empno = 7

WORKDEFT input CHAR
HIREDATE input DATE
JOB input CHAR
SALARY input DECIMAL
BONUS input DECIMAL
COMM input DECIMAL
EMpNo input CHAR

¢ A jtheis 16



Exposition SOL -

Deploy New Service
Specify SUL Information - Step 5 of 8
- Permet aussi la gestion
des médias : pdf, images

Customize how each procedure will process SOL statements. For query statements, this includes the type of re

Procedure name: readByMo
S0L Statement: select * from EMPLOYEE where empno = 7 order by empno
. Interface entre le monde SOL result type: | Single-row result set v |

DB2 et HTTP Trim mode for output fislds: Trailing w

SCL state information in response: | On errors »

Treat warnings as SQL Errors: Yes v
User-defined error message:

HTTF status code on SOL success: |2EID || or. v |

HTTF status code on SOL failure: |5[II[II || or. v |

¢ A jtheis 17



- Indigue les parametres
recus sur 'URL

- Des données recues
(POST/PUT) ou
renvoyees

Exposition SOL -

Deploy New Service

Specify Hesource Method (nformation - Step 6 of 8
FProcedures are mapped to resource methods. Each resource method neads to be defined to handle client requests by mapping an HT,

Frocedure name: readByDept
LRI path template for resource: !

HTTP request method:

URI path template for method: |;'dept:'{dept} || or.. w |

HTTF header information:

| *NONE p
Allowed input media types: *ALL || ar... » |
Returned output media types: | *JSON j
|dentifier for input wrapper element: |readB}rDeptInput J| ar... » |
|dentifier for output wrapper element; |readB}rDeptResult —!| ar.. |
[_Iwrap input parameters
Input parameter mappings:
Parameter name Data type Input source \ldentifier Default Value
dept CHAR [ *PATH_PARAM v| |deptv| [*NONE [[or... |

¢ A jtheis
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Exposition SOL -

Deploy New Service
Specify Resaurce Method Information - Step 6 of 8

- Possibilites de « wrap »

dans dU JSON ou XML Frocedures are mapped to resource methods. Each resource method needs to be defined to handle client request:
(Contréle du nom de |a FProcedure name: create
raCine danS ce CaS) URI path template for resource: !

HTTP request method: POST W

URI path template for method: *NONE || or_. v |

HTTF header information: |=5=HGNE P
Allowed input media types: *JS0ON || ar... |

Returned output media types: | *JS0ON W |

|dentifier for input wrapper element: |create|nput || ar... w |

|dentifier for output wrapper element: | createResult || ar... |

Wrap input parameters|

¢ A itheis 19



Utilisation

Manage Deployed Services

Data current as of 5 déc. 2023 22:43:00.

Find service:

Service name ™

ConvertfTemp
employeeCRUD

employeeCRUDPS

Status
"‘F‘.unning
"'F-'.unning

% Running

| Find | | Clear |
Type Startup type
SOAP Automatic
REST Automatic
REST Automatic

Total 3 items

Service definition

E View WWSDL

bid

File Edit Selection WView Go Run Terminal

{} employeeCRUD.json X

"info": {
"title™: "
"description
"version™: "1.

"host™: "

"schemes": [

"basePath":

"tags": [

"maxLength”

"errorCode”
“type":

"message
“type”

1
J

"SQLStateInfo"
"type”:
"properties™: {

"rowsAffected

@ Restricted Mode 0./ 0

Help

20



Exposition SOL -

Déemo
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Lo et L

Home Workspaces ~ APl Network ~  Explore (} Search Postr
v . 3 - &3
» - \ — o —A 25 IBelieve 2023 New Import GET read Al RN
/ * e
. A y : - 22k o
gt 1 N e | A (] = o read Al
) 4 . i . : ) ] X Collections
B T e » 9 ~ employeeCRUD APls
L Exe
. g EL > [ {num} GET e "
> no
o _ = Params Authorization Headers (8) F Tests 15
> [ name Accept
> job .
=] Accept-Encoding @ gzip, deflate, br
s> [ dept
Connection @ keep-alive
> Hid
Accept applicationfjson
v Bt
»  GET read All
Body Coo gaders (4) Test Results
> POST create
»  employeeCRUDPS APIs Pretty Raw Visualize JSON =

=]

"employeeCRUD_ReadAll R": [
i

"EMPND": "6
"FIRSTNME
"MIDINIT":
"LASTNAME":
"WORKDEPT" :
"PHONENO"
"HIREDATE":
"J0B": "PRES",
"EDLEVEL": 18,
"SEX": "F",
"BIRTHDATE": "1933-
"SALARY": G2750.08,
"BONUS™: 1000.08,
"COMM": 4228.00

"EMPNO" :
"FIRSTNME":
"MIDINIT": "L",
"LASTNAME": "THOMPSON
"WORKDEPT": "BE1",
"PHONENO" :
"HIREDATE"
"JOB”: "MA
"EDLEVEL": 18,

"SEX": M7,
"BIRTHDATE": "1948-02
"SALARY": 41250.08,




< Tt £ 31 L NNSKR AW

22 iBelieve 2023

~ employeeCRUD APls

» 5 {num}
> [Hno
> [ name

5 job
5 dept
£ id
51
»  GET read All
> POST create
~ employeeCRUDPS APIs
> 9 {num}
» Bno
~ [ name

w [ {name}

»  cET read By Name

Fid
= job
5 dept
B

a B ST RS g NS A TR uﬂ" j
im\\%“w s -%:;
Overview GET read Al GET read By Name coo
m read By Name i L » e f‘.
GET w fnamef:name ‘e o . e S . I_ _I
Params Authorization Headers (8) Body Pre-request Script Tests ‘_,:IE_X p 0 S I t I 0 n U

Query Params

Key

Path Variables
Key

name

Body Cookies Headers (4)

Pretty Raw Preview

"employeeCRUDPS_ReadByName_R":
i

“"EMPNO" :
"FIRSTNME": C
"MIDINIT": "I'
"LASTNAME":
“WORKDEPT":
“PHONENO" :
"HIREDATE": "19
"JOB": "PRES",
"EDLEVEL": 13,
"SEX": "F",
"BIRTHDATE": "1933-0
"SALARY": 52750.08,
"BONUS" : 1886.080,
"COMM™: 42208.80




Params

Authorization

form-data

"NEW_EMPNO" :
“NEW_FIRSTNME":
"NEW_MIDINIT":
"NEW_LASTNAME" :
"NEW_WORKDEPT" :
"NEW_PHONEND" :
"NEW_HIREDATE":
"NEW_JOB":
"NEW_EDLEVEL":
"MEW_SEX": "M",

“MEW_BIRTHDATE":

"NEW_SALARY":
"NEW_BONUS":

Headers (11)

: Leiel]

“ANALYST

Body

¥-www-form-urlencoded

GEE1E
Ris

e

n
r

"BONNET",
"D11”,
8e98",

2023-12-87",

12",

"1977-B7-88"
! i -go

"NEW_COMM": - "1888

GET read By Mame

Pre-request Script

= raw

binary

Exposition SOL - 1

POST create

Tests Settings

GraphQL




| Expostlon SOL ]

Conclusion
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" Exposition SOL - 2

Une instruction SOL permet également I'appel de procedure ou fonction

- Contrbles brutes sur la donnée (format, domaine de valeur ...), y
compris des controles dynamiques (date du jour + 30 jours)

- Code : regle de gestion, calcul, appel a d’autres fonctions/procedures,
acces a la base de donnees ...

- Masquer la complexité = facilité 'usage
- Ne pas exposer les deétails (historiques) de I'impléementation

- Une table employee contenant I'ensemble des employés, présents ou non
- Les informations des employés répartis dans plusieurs fichiers

¢ Bitheis %



Exposition SOL - 2

Dans notre exemple, constitution du meme CRUD via des procedures stockeées
Genération des procedures via ACS

i,l' Schémas - iTestd
Eichier Edition Affichage Actions Outils
Fﬁ Bases de données N : :
= By Itests o lII:I Bases de données M Itestd » Schémas W IBELIEVEZ3 M Tables
- [5) schémas
= [iE) [BELIEVEZS .
Tous les objets de base de données Mom Mom de systéme Propriétaire Créateur
2 Alias
_ ACT ACT NB NB
g':'"f;a'”hes |' CL_SCHED CL_SCHED NB NB
i Dr,'i'; sdu_lr Hneians DEPARTMENT DEPARTMENT NB NB
FE Et'_" Eurs EMP_PHOTO EMP_PHOTO NB NB
[==4]
- I':';': ons EMP_RESUME EMP_RESUME
naex me—rmm__
@ Journaux Définiti m
-] Masques de colonne IN 'I efinition NB
% Modules SQL oRe Generate SOL » DOL NE
Procédures
Récepteurs de journal EES Journalisation Query ::
g L ?Ferentel de schémas XML (XSR) SALE Affichage des postes de journal... Insertion ME
1
i? Séguences Al o NB
Dﬂm VYerrous Mise 3 jour
‘e Types _ _ _
(3. Variables globales Lignes verrouillées Suppression
Vues Droits Procédure * Insertion
+ || MB P 3
= QGPL Réinitialisation des compteurs d'opérations... Mise & jour \’_' 4 itheis 27
e @d Maintenance de base de données . . .
1 %+, Transactions Données statistiques Suppressicn
o




Exposmon SUL 2

INSERT INTO IBELIEVE23.EMPLOYEE (
BEGIN EMENC, MED
U bt’ t DECLARE EXIT HANDLER FOR SQLEXCEPTION FIRSTIME,
n 0 Ien BEGIN MIDINIT,
DECLARE LOCAL_SQLCODE INTEGER; LASTHRME,
CREATE OR REPLACE PROCEDURE IBELIEVE23.ADD ROW TO EMPLOYEE ( DECLARE LOCAL SQLSTATE CHAR(S) FOR S3C5 DATA: WORKDEET,
1N NEW_EMENO CHARACTER(6) CLSID 257, DECLARE LOCAL MESSAGE TEXT VARCHAR({200) FOR SBCS I FHONENC,
T WEW_FIRSINME VARCHAR(1Z) CLSID 257, DECLARE JOBLOG MESSAGE VARCHAR(1000) FOR SBCS DATI HIREDRIE,
IN NEW _MIDINIT CHARACTER(1) CCSID 297, SET DIACHOSTICS CONDITION J0B, TER |
IN NEW_LASTNAME VARCHAR(15) CCSID 297, OCAL SQLCODE — DE2 RETURNED SQLCODE, EDLEVEL, ALLINT
IN NEW WORKDEPT CHARACTER(3) CCSID 297, OCAL_SQLSTATE = RETURNED SQLSTATE, SEX, TER (1
IN NEW PHONENO CHARACTER(4) CCSID 297, LOCAL MESSAGE TEXT = MESSAGE TEXT; BIRTHDATE, DATE
I WEW_HIREDAIE DATE, SET JOBLOG MESSAGE = 'IBELIEVE23.ADD ROW TG EMPLO! SALARY, DECIMAL (3, Z
IN NEW_JOB CHARACTER(8) CCSID 297, CONCAT ' SQLCODE=' CONCAT LOCAL SOLCODE BONUS, BONUS DECIMAL (9, 2
IN NEW_EDLEVEL SMALLINT, CONCAT * SQLSTATE=' CONCAT LOCAL SQLSTATE CoMM CoMM DECIMAL (9, 2
I NEW_SEX CHARACIER(1) CCLSID 297, CONCAT ' MESSAGE_TEXT=' CONCAT LOCAL_MESSAGE_TE}
TIT NEW_BIRTHDRIE DAIE, CALL SYSTOOLS.LERINTF (JOBLOG_MESSAGE) ; VALUES {
IN NEW_SALERY DECIMAL(9, 2), cesignal : - NEW_EMENO,
IN NEW_BONUS DECIMAL(S, 2), — NEW_FIRSTNME,
IN NEW _COMM DECIMAL(S, 2} NEW_MIDINIT,
) i NEW_LASTNAME,
MODIFIES SQL DATA NEW_WORKDEET,
PROGRAM TYPE SUB NEW_PHONENO,
SPECIFIC IBELIEVEZ23.ADD ROW_TC_EMPLOYEE NEW_HIREDATE,
SET OPTION - NEW_JOB,
COMMIT = *NONE, -~ Contrdles NEW_EDLEVEL,
DYNUSRERF — *USER,  if (NEW_EMPNO = ' ' or NEW_EMENO = '000000") then NEW_SEX, 1
USEERF = *[SER signal sglstate '2Z601' set message_text = "Numero incorrect' ; -- Classe 22 = Data Exceptl NEW_BIRTHLDRTE, DATE
| end if; NEW SALLRY, DECIMAL (9,
if (NEW_SALARY <= 0} then WEW_BONUS, DECTMAL 3
signal sglstate "22602" set message_text = 'Salaire incorrect' ; -- Classe 22 = Data Excepti NEW_COl DECIMAL (9,2
end if; I 28



CALL IBELIEVEZ3.
HEW EMFHNO
HEW_FIRSTHME
HEW _MIDINIT
HEW LASTHLME
HEW _WORELEFT
HEW _FHONENO
HNEW _HIREDATE

HEW EDLEWVEL
HEW_BIRTHDATE

HEW_ SALRRY
HEW_BOHNUS

ADD ROW _TO EMPLOYEE (
. -
=>

=

current date ,

¢ A jtheis



Exposi't'io-n"lSOL )

Deploy New Service
Specify SQL Statements - Step 4 of &

[ ] [ ] [ ]
EX p 0 S I t I 0 n V I a |WS Specify S0L statements that will be externalized as a Web service: 9

Procedure name SQL statement/Parameter name Usage Data type
[] readByNo CALL GET_BY_NUM_FROM_EMPLOYEE (?)
P_EMPMNO input CHAR
[] readByName CALL GET_BY_MAME_FROM_EMPLOYEE (?)
P_LASTHAME input VARCHAR
[] readByDept CALL GET_BY_DEPT_FROM_EMPLOYEE (?)
P_WORKDEPT input CHAR
] readAl CALL GET_ALL_FROM_EMPLOYEE()
[] create CALLADD ROW TO EMPLOYEE (?,2, 7,72, 7,2, 2,2,72. 2.2 7.2, 7}
MEW EMPNO input CHAR
Support des result SetS en NEW_FIRSTNME input  VARCHAR
NEW MIDINIT input CHAR
M MEW _LASTHNAME input VARCHAR
SO rtl e MEW WORKDEPT input CHAR
MEW_PHONENO input CHAR
MEW HIREDATE input DATE
MEW _JOB input CHAR
MEW EDLEVEL input SMALLINT
MEW _SEX input CHAR
MEW BIRTHDATE input DATE
MEW _SALARY input DECIMAL
MEW BONUS input DECIMAL

NEW_COMM input DECIMAL



IWS supporte différents mécanismes de securite

¢ A jtheis 3
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T PrinCipe

SOL

- JSON / XML

- HTTP, base64, encodage URL
SOL embarque

Facilité de mise au point
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values Jsys ttp_get('h

{"employeeCRUD ReadByName E™ : [{ "EMENO"

y32.http get('h

H ey =

=

EMENC
FIRSTHME
MIDINIT
LASTHAME
WOEEDEFT
FHONEND
HIREDATE
JOB
EDLEVEL
SEX
BIRTHDATE
SALRRY
BONUS

fatat
L i

"FIRSTHME™ "LASTHAME™ "LDEMSON™, "WOREDEEI™

]
-

A a

— et
i
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JONES
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0" CONHELL
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1970-08-15
1966-11-21
1475-09-11
1%79-04-11
1879-12-05
1%63-12-05
1%73-10-10

1%76-02-23

1541-05-15
1535-05-30
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=
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[ =

1
1
1
.
1
1
1

"EDLEVEL":
- I"II\‘]-I"I ’
ATE" :

" :"‘1 ]:"] .'.B;

values gsys2.http post('http://itest8:1001]1/web/services/employeelRUD/ ",

n Ak e
bk A e

- - e 1 =N 1
LILE N valne JLUL r
' TR STHME wraIne "MATHREMAFET!
- e e e ks L el L td HE,HE F.p 8 r
88 TTTETT T q tr=Tm= 1 1
— " —— e Ly s el i r
TTH TET T :I T--1:'|; I: .-.-:_I
i e o e e R Ly e e i et S o e T i e r
'UNREDEPT' walpe "D

e | el Ly s el i

I:_' T ET 1 .r-_'l:.'; 1 '_ 1
= Lawdldlod ¥ RS E = P
I_'--___-__I .r-_'li..; 1 — '_ L M. |
JLI S 5 i B ¥ K LR 1 & P
T T 1 1.._1:..; TTETT T T 1
— ¥ e e Er o Ry e [

TEFETHTRITR T Y 1--—1;1;

| PR L e ¥ (RS P
(e | rr=Tm= TRET

= ¥ —_— ki -
T TR TE T o ] wm - 1 o Lo 1
Clelnl/all” WValle ==

"1977-07-08",

r



l-ds emp Qualified

httpstatus int(18)
resp_msg
resp_head warchar(25888)

into :resp msg, :resp head, :httpstatus
from table(

empno char(6)
prenom varchar(3@)
nom varchar{3a)

json_table(RESPONSE HTTP HEADER,
‘$' columns (code

path

'$ .HTTP_STATUS_COI

L" -

¢ A itheis
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" + Xchar(httpstatus) )

declare ¢_emp cursor for
select *

from json_table( :resp_msg,

amr 1 v RN P In11 prx1*
LaX ».emplLoyeel RUD .—--"'.-'Il.--.].

columns({ EMPNO VARCHAR( &
FIRSTNME VARCHAR( 38
LASTNAME VARCHAR( 30

open C_emp
< B

'Erreur

FETCH NEXT FROM ¢ _emp INTO :emp

< 188
+ emp.EMPNC )
+ emp.prenom)
+ emp.nom)

FETCH AT FROM ¢_emp INTO :emp

CLOSE c_emp

PATH ']
PATH ']
PATH °




SOLRPGLE

call list

DSPLY Employe : 000010
prénom
nom

DSPLY Employe : 000020

prénom

nom
DSPLY Employe : 000030

CHRISTINE
HAAS

MICHAREL
THOMPSON

SALLY
KWAN

. PrihCiDe

¢ A itheis
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L'usage de SOL permet egalement de faciliter 'envoie de donnée ou l'usage de
la donnée recue

Déemo

¢ B itheis 4



create table certif |
titre warchar| |
9L varchar(30)},
prenom varchar(30) ) ;

insert intoc certif wvalue

select emp. *, cert.titre

s{"Admini

from js:;_tcblff gays2.http_get{'http:

Join certif cert on (up

r{cert.nom),

T

L/t L

{cert

EMFHO
00o02a0
9490010

PEEnOm) )

oo lurns{ EMPNO

l:
[
H
||
-
-
1
!
;
=
I
[ms)
[
I

FIRSTHNME WARCHAR({30) PAT
LASTHNRAME WARCHAR(30) PAT
= (upper({emp. LASTNAME) ,

FIRSTHME LASTHAME TITRE

SYBEIL JOHNSON Bdministrator IBM i 7.5
HATHRNAEL BONNET

Ve

T?R’JAR{ ) PATH 'lax &.EMENC
H "lax 5.FIRSTHME',
H "lax #.LASTHAME' )

uppsr (emp. FIRSTHME] ) ;

Developer IBM i
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aelect json object({'num' valus emp.enpno, 'prenom’ va

Exel Il |e with emp json as |
son object('num' wvaln 'prenom' value emp.firstnme, 'nom' value emp.lastname, "titre' value cert.titre) as e]

0oool

{"employe certif™:[{"num"”:

from js;.-“._:'e‘;lf{ gays2.http _get('http://itest9:10011/web/services,/emp Y,
'lax f.employeeCRUD Readfll E[*]" colurms({ EMENO
FIRSTNME WVARCHAR({30) PATH 'lax £.FIRSTHM
LASTHNRAME VARCHAR({30) PATH 'lax &.LASTHRME' ) ) =emp
join certif cert on ({upper({cert.nom), upper{cert.prencm)) = (upper(emp.LASTNAME), upper(emp.FIRSTHNME)) }

=

select js;:_:;‘;j%:‘i‘{"7:'.-_:'_:'_": certif' walue Jjson arrayagg( €] format json ) )

from emp Jjson ;

"000260", "prenom” : "5YBIL", "nom” : "JOHNSON" , "titre":"Administrator IBM i 7.5"}, {"num":"95%0010", "prenom™: "NATHANAEL" , "nom" : "BONNET"™, "titre":"Developer IBM i"}]}




L / -~
\ "

* Autres possibilités

En restant dans les standards
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‘Conclusion

DB2 permet de faciliter 'exposition et la consommation des données au
travers de web services / APls web

¢ A jtheis 4y
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