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IBM Web Administration for i
setup TS Advanced | Related Links

All Servers | HTTP Servers | Application Servers Installations

Running n Server:

Common Tasks and Wizards

A Create Web Services Server
 Create HTTP Server

2 Create Application Server

Web Services Wizards
J Deploy New Service
J Configure S5L

A Disable SSL

Server Properties

& Properties

I Server Tracing

& View HTTF Serwvers

Services
& Manage Deployed Services

Problem Determination
& View Logs
Web Log Monitor
View Create Summary

Tools

= Create Cerfificate
Manage Certificates
Create Keystore

LOG IN TO IWS

® In a browser, navigate to hitp://10.2.5.250:2001 /HTTPAdmin

® Enter your IBM i credentials

mike ws - V2.6 (web service

mike ws

Manage Web Services Server

Server: mike_ws
Mike Larsen web server

The Web services server provides a convenient way to externalize existing programs running on IBM i,
based services from the Internet or intranet using Web service based industry standard communication
such as C, C++, Java and .NET. An easy to use wizard is provided to configure the Web services servg

services are also provided.
For more information, please visit: hittp:2//waw-03 ibm. comdsystems/i/software/ivws/

Server: "mike_ws"™

@ CconveriTemp

Mote: To update the status, click Refresh



http://10.2.5.250:2001/HTTPAdmin
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CREATING A WEB SERVER — STEP 1

® Click the link ‘Create Web Services Server’

IBEM Web Administration for i
sewp PGB Advanced | Related Links

Al Servers | HTTP Servers | Application Servers | Installations

& Running mike ws - W26

e oo es kslasn il =k Create Web Services Server
O Create Web Services Server
J Create HTTP Server Specify Web services server name - Step 1 of 3
J Create Application Server
) Welcome to the Create Web Services Server wizard. A Web services server provides a convenient way to externalize existing programs r
~ Web Services Wizards based services from the Internet or intranet via Web service based industry standard communication protocols such as SOAP. The clients
J Deploy Mew Service everything needed to run Web services.

j gg’;‘:ﬁ;rgSL £ For more information, please visit: hitp/fwww-03 . ibm_comisystems/i/software/iws,

~ Server Properties Specify a unigue name for this server &
@& Properties
B Server Tracino Server name:
& View HTTP Servers
Server description: |VWeb services server created by the Create Web Servic

- Services
& Manage Deployed Services

- Problem Determination
m© View Logs
Web Log Monitor
View Create Summary

- Tools
Create Certincate
Manage Cenrtificates
Creats Keystore




® Use default user ID

IBEM Web Administration for i

1\\5 CREATING A WEB SERVER — STEP 2

< ’ Sebup Manage Advanced | Related Links
All Servers | HTTP Servers I Applica n Servers | Installations

& Running mike_ws - V2.6 {web services)

~ Ceommon Tasks and Wizards Create Web Services Server

O Create Web Services Server
O Create HTTP Server Specify User 1D} for Server - Step 2 of 3

a Create Application Server

The server requires an IBM i user 1D to run the server's jobs. It is recommended that a special user |D is specified to ru

- Web Services Wizards
1 Deploy Mew Service
0 Configure SSL Specify user ID for this server: &)

J Disable SSL
Use default user 1D

~ Server Properties Mote: The default server user 1D
& Prope
& Server Tracing cify isti
@& View HTTP Servers Specily an existing user 1D

- Services
& Manage Deployed Services

~ Problem Determination
O Wiew Logs
Web Log Monitor
Wiewe Create Summany

- Tools
Create Certincate
Manage Certificates
Create Keystore




® Click ‘Finish’

< ) Setup Manage Advanced | Related
All Servers | HTTP Servers | Application Servers | Installations

1\\5 CREATING A WEB SERVER — STEP 3

nks

= Running mike ws - W2 6 {web services)

= Common Tasks and Wizards Create Web Services Server
O Create Web Services Server
O Create HTTP Server Summary - Step 3 of 3
4 Create Application Server

- Web Services Wizards Servers | Service
J Deploy New Service
J Configure SSL
a0 Disable SSL Web Services Server Infornmation

Ty Server name: mike_ws2 _ _
™ Prope ; Server description: Web services server created by the Create Web Services Server wizard.
O Server Tracing Internal port range: 10014 - 10023
By Wiew HTTF Servers Server root Aarenasimilee_ws2

Server URL: hittpfMoopback: 10024

User ID for server: MLARSEM

Context root: e

- Services
M Manage Deployed Services

- Problem Determination

meh |I:ng MMaonitor HTTP Server Information

= Wiew Create Summarny HTTP server nanme: MIKE_WW/S2

HTTP server description: Web services server created by the Create Web Services Server wizard.
Port- 10024

- Tools
Create Certincate
Manage Cerlificates Drocument root: Senarue'mike__ws2/hitdocs

Create Keystore Server root: Fenarneimike_ws2
Server association: mike_ws2




1\\5 CREATING A WEB SERVER

® Click ‘Refresh’

IBM Web Administration for i
O Setup BUUELERM Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

o Creating Server. | mike_ws2 - V2.6 (web service

w Common Tasks and Wizards mike ws2
2 Create Web Services Server
) Create HTTP Server

0 Create Application Server Manage Web Services Server

Server: mike_ws2

Web services server created by the Create Web Services Server wizard.

The Web services server provides a convenient way to externalize existing programs running on 1BM i, such as RPG and C
based services from the Internet or intranet using Web service based industry standard communication protocols such as 3

such as C, C++, Java and .NET. An easy to use wizard is provided to configure the Web services server and the services fg
services are also provided.

For more information, please visit: http:/fwww-03.ibm.com/systems/ilsoftwarefiws/

n the process of being created. To update the status, click the Refresh icon above.

Note: To update the status, click|#)|Refresh




Setup BLUUELELEE Advanced | Related Links
All Servers | HTTF Servers  Application Servers  Installations

@ Running Server: [mike_ws2 - V2 6 (web services) |

w Commen Tasks and Wizards mike ws2
J Create Web Services Server
J Create HTTP Server

M Bl L e Manage Web Services Server

+ Web Services Wizards Server: mike_ws2
J Deploy New Service

J Configure S5L . . : . .
) Disable SSL Web services server created by the Create Web Services Server wizard.

w Server Properties
m Properiies The Web services server provides a convenient way to externalize existing proagrams running on IBM i, such as RPG
B Server Tracing ; 4 based services from the Internet or intranet using Web service based industry standard communication protocols suc
& View HTTF Servers - : such as C, C++, Java and MET. An easy to use wizard is provided to configure the Web services server and the se

. services are also provided.

w Services i i isit -fhanana- i Igvs fif varefiws/

ERE e B e e For more information, please visit: http:/’www-03.ibm.com/systems/i/softwarefiws)

w Problem Determination Manage Server: "mike_ws2"
B View Logs : Deployed
<1 Web Log Monitor - Services
& View Create Summary 2=

@ ConveriTemp

 Tools ; = Note: To update the status, click Refresh
&~ Create Ceriificate : =
= Manage Cerlificates
s Create Keysiore




®* RESTLOG

® SALES_HIST
Y * RPG copy source is in QRPGCPYI/MLARSEN
/3 * REST_DEMO






Setup BUGUEH M Advanced | Related Links

All Servers | HTTP Servers ~ Application Servers  Installations
@ Running Server: | mike_ws2 - V2.6 (web services) v

v Common Tasks and Wizards mike wsZ = Manage Deployed Services
J Create Web Services Server
J Create HTTP Server

J Create Application Server Manage Deplnyed Services

+ Web Services Wizards Data current as of Dec 10, 2017 11:55:33 AM.
J Deploy New Service
J Epnﬂgur& g3l Deployed services:
Lo Service name  Status  Type Startuptype Service definition

¥ Server Properties () ConveriTemp ~ @Running 30AP  Automatic & view WSDL

i Properties
[ Server Tracing Deploy Refresh
O View HTTP Servers




1§ LAB 1 — CREATE A SIMPLE WEB SERVICE

® Select ‘REST’, then click ‘Next’.

O IBM Web Administration for i
Setup WL GUELEE Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

Running Server: \mike_ws2 - V2.6 (web services) v

Common Tasks and Wizards mike ws2 = Manage Deployed Services = Deploy New Service
J Create Web Services Server
J Create HTTP Server

J Create Application Senver Depluy New Service
G T e Specify Web service type - Step 1 of 8

J Deploy New Service

J Configure SSL Welcome to the Deploy New Service wizard. This wizard helps you externalize an IBM i program object as a Web service.
J Disable S5L

Server Properties Specify Web service type: 7]

[y Properties O g0AP
B Server Tracing
& View HTTP Servers A SOAP-based Web =ervice iz 2 self-contained software component with a well-defined interface that describes a get

Services ® REST
® Manage Deployed Services
A REST-based Wehb service exposes resources, where client requests are handled by resource methods and the form

Problem Determination
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LAB 1 — CREATE A SIMPLE WEB SERVICE

* Populate library name and ILE Object name. Select *PGM, then click ‘Next’.

IBM Web Administration for i
Setup BLELELM Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

@ Running Server: |mike_ws2 - V2.6 (web services)

Common Tasks and Wizards mike ws2 = Manage Deployed Services = Deploy New Service
J Create Webh Services Server
J Create HTTP Server

J Create Application Server Dep'oy New Service
e Specify Location of IBM 1 Program Object - Step 2 of §

J Deploy New Service
J Configure S5L The IEM i object to be externalized as a Web service must be an existing ILE program (*FGM) or service program (*SRVYPGM) located on the syste
J Disable SSL

Server Properties Specify the program object for the Web service, 9

B4 Properties
[ Server Tracing —
B View HTTF Servers \®) Specify IBM i library and ILE program object name (Recommended)

Gariroe You can specify the program object location by entering the name of the library that contains the program object, as well a5 the name of the pro

[ Manage Deployed Services Library name:

Problem Determination ILE DbiECt narme: RESt 1_"1'

O View L ; — =

<1 Web ngs Monitor ILE Objecttype: (U *SRVPGM @ PGM
& View Create Summary .
\._!' Browse the integrated file system for the IBM i program object
Tools

& Create Cerfificate




1§ LAB 1 — CREATE A SIMPLE WEB SERVICE

® Populate resource name and service description, then click ‘Next’.

@) IBM Web Administration for i
Setup BLGLEN N Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

@ Running Server: |mike_ws2 - V2.6 (web services) v

+ Common Tasks and Wizards mike ws2 = Manage Deployed Services = Deploy New Service
J Create Web Services Server

J Create HTTP Server
. Create Application Server Deplu}r New Service

+ Web Services Wizards Specify Name for Service - Step 3 of 8
J Deploy New Service
J E!]rlﬁgure 53L The Web service fo be externalized is a resource. The URI path template identifies matching patterns for incoming HTTR
J Disable SSL further restrict what s allowed. @

¥ Server Properties Resource name:  |REST 1 ML
& Properties
B Server Tracing Service description: |Rest lab 1 X
B View HTTP Servers
URI path template: e.0. ftemperature, temperature/{temp\d+}

 Semvices
& Manage Deployed Services
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LAB 1 — CREATE A SIMPLE WEB SERVICE

®* Change ‘ParminMessage’ to input, then click ‘Next’.

IBM Web Administration for i
Setup LT3 Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

@ Running Server: [mike_ws2 - V2.6 (web services)

» Common Tasks and Wizards mike ws2 = Manage Deploved Services = Deploy New Service
a Create Web Services Server
J Create HTTF Server
J Create Application Server Deploy New Service
- Web Services Wizards Select Export Procedures to Externalize as s Web Service - Step 4 of §
J Deploy New Service
J Configure SSL Exported procedures are entry points to a program object and are mapped to Web service operations. A procedure is 3
J Disable S5L more procedures. A program containg only one procedure.

~ Server Properties The table below lists all the exported procedures found in the program object that can be externalized through this Weh

& Properties - P JEN
B Server Tracing by clients and what is returned by the Web service.

& View HTTP Servers

Detect length fields
- Services
& Manage Deployed Services Use parameter name as element name for data structures [

+ Problem Determination Export procedures: &
B View Logs Select Procedure name/Parameter name Usage Data type

..J. Web Log Monitor ~ Rest_1_ml
ParmInMessage i char

ParmQOutMessage struct

e
* Manage Cerificates —————— e —
* Create Keystore  Select All || Deselect All | | Expand All || Collapse All |




1\\5 LAB 1 — CREATE A SIMPLE WEB SERVICE

® Use the cheat sheet to populate the URI path.

IBM Web Administration for i
O Setup Manage Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

@ Running n Semver: |mike ws2 - W2 6 (web services)

- Commaon Tasks and Wizards mike ws2 = Manage Deployved Services = Deploy Mew Service
A Create Web Services Server
2 Create HTTP Server

) Create Application Server Deploy New Service

+ Web Services Wizards Specify Resource Method Information - Step 5 of 3
4 Deploy Mew Service

A Configure 3SL Procedures are mapped to resource methods. Each resource method needs to be defined to handle client reguests by mapping an HTTP reguest method
4 Disable SSL

~ Server Properties Specify resource method information. 9
& Properties
[ Server Tracing
& View HTTP Servers FProcedure name: Rest 1_mil

URI path template for resource: !
- Senvices HTTP reguest method:

& Manage Deployed Services
LRI path template for method: HParminM ge:w+}
- Problem Determination - F— . =]
o View L . HTTP response code output parameter: |*MONE -~
Web Log Monitor HTTP header array output parameter: [*MONE -~
View Create Summary
Retumed output media types:

Manage Certificates Whether to wrap input parameters:
Create Keystore —
_Wrap input parameters
®) Do not wrap input parameters
Input parameter mappings:

Parameter name Data type Input source Identifier Default Value

ParminMessage - *PATH_PARAM ParminMessage




1\\5 LAB 1 — CREATE A SIMPLE WEB SERVICE

® Click ‘Next’.
O IBM Web Administration for i
Setup WUEUENM Advanced | Related Links

Al Servers | HTTP Servers | Application Servers | Installafions

@ Running Server: | mike_ws2 - V2.6 (web services) v/

w Common Tasks and Wizards mike ws2 = Manage Deploved Services = Deploy New Service
J Create Web Services Server

J Create HTTP Server
. Create Application Server DEPIOY New Service

+ Web Services Wizards Specify User [D for this Service - Step 6 of 9
J Deploy New Service

J Configure SSL The service requires an [BM i user ID to run the program object that contains the Web service business logic.
J Disable S5L

v Server Properties Specify User ID for this Service: 9
& Properties 7
B Server Tracing
& View HTTP Servers

Jse server's user D
The server's user |D must have the necessary authority to this program object and any other additional program objects.

¥ Services () Specify an existing user ID
& Manage Deployed Services
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LAB 1 — CREATE A SIMPLE WEB SERVICE

® Click ‘Next’.
IBM Web Administration for i
Setup T Advanced | Related Links

All Servers | HTTP Servers I Application Servers | Installations

@ Running Server: (mike ws2 - V2.6 (web services)

- Common Tasks and Wizards
J Create Web Services Server
J Create HTTF Server
J Create Application Server

mike ws2 = Manage Deployed Services = Deploy Mew Service

Deploy New Service

+ Web Services Wizards Specify Library List - 5tep 7 of §
J Deploy Mew Senvice

J Configure SSL The functionality of the IBM i program you want to externalize as a Web service may depend upon of
J Disable S5L used.

w Server Properties Snacify i i iti i cervice:
& Properties 5 perl_:'lfy library list position for this Web service:

M Server Tracing ! Insert libraries in front of user library portion of the library list
B View HTTP Servers

®) Insert libraries at the end of user library portion of the library list
Library list entries: 9

w Services
B Manage Deployed Services
Library name
~ Problem Determination ) MLARSEN
B View Logs
<1 Web Log Monitor
== View Create Summary

| Add | | Remove All |




1\\5 LAB 1 — CREATE A SIMPLE WEB SERVICE

® Select all transport metadata, and an HTTP header, then click ‘Next’.

IBM Web Administration for i
O Setup Manage Advanced | Related Links
All Servers | HTTP Servers | Application Servers | Installations

@ Running Server. \mike_ws2 - V2.6 (web serv

~ Common Tasks and Wizards mike ws2 = Manage Deployved Services = Deploy Mew Service
J Create Web Services Server
J Create HTTP Server
J Create Application Server Deploy New Service

Specify Transport Information to Be Passed - Step 8 of 9

- Web Services Wizards
2 Deploy Mew Service
4 Configure SSL Specify transport information to be passed to the web service implementation code.

2 Disable S5L

~ Server Properties Information to be passed to web service implementation code &
& Properties .
G Server Tracing Specify Transport Metadata:

& View HTTF Servers
Transport Metadata
- Services QUERY_STRING
& Manage Deployed Services
REMOTE_ADDR
~ Problem Determination REMOTE USER
Web Log Monitor REQUEST_METHOD
= Wiew Create Summary
REQUEST_URI
REQUEST_URL
SERVER_MAME
SERVER_PORT

Specify HTTP Headers:
HTTP Headers

| Add || Remove | | Remove All | | Continue




® Click ‘Finish’.
O IBM Web Administration for i
Setup BLUGUENE Advanced | Related Links

1\\5 LAB 1 — CREATE A SIMPLE WEB SERVICE

All Servers | HTTFP Servers | Application Servers | Installations
@ Running Server: [mike_ws2 - V2 6 (web services) ~

- Common Tasks and Wizards mike wsZ = Manage Deployed Services = Deploy New Sermvice
J Create Web Services Server
J Create HTTP Server

J Create Application Server Deploy New Service

~+ Web Services Wizards Summary - Step 9 of 9
A Deploy Mew Service
J Configure SSL When you click Finish the web service is deployed.
J Disable S5L

vgegg;;{g;emes -Servit:e. -Hetlmds. -Requestlnfunnalion.

B Server Tracing
& View HTTF Servers Resource name: REST_1_ML
. Resource description: Rest lab 1
™ Services Service install path ©  fwwwimike_ws2/webservices/services/REST_1_ML
[ M= e Deploved | Senes rvice install path - wimike ws2fwebservicesiservices 1
URI path template: !
- Problem Determination User ID for service: *SERVER (MLARSEN)
E_l View Logs ) Program: IOSYS LIBFMLARSEN.LIB/REST_1_ML.PGM
e L s L Library list for service: MLARSEN

&
]

= Create Keystore




1\\5 LAB 1 — CREATE A SIMPLE WEB SERVICE

® Note: you may need to click the ‘refresh’ button.

O |BM Web Administration for i
Setup BLENEDEM Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations
@ Running Server: |mike_ws2 - V2.6 (web services) v

w Common Tasks and Wizards mike_ws2 = Manage Deployed Services
2 Create Web Services Server
J Create HTTP Server

) Create Application Server Manage Deployed Services

v Web Services Wizards Data current as of Dec 10, 2017 12:29:49 PM.
. Deploy Mew Service
J Configure S5L Deployed services: 7]

J Linsel Service name  Status  Type Startuptype Service definition

v Server Proerties 74 ConverlTemp  @Running SOAP  Automatic o3 View WSDL
b Propertes ® REST 1ML

[ Server Tracing )

i View HTTP Servers

9Running REST  Automatic ¢ View Swagger

| Deploy | |@| | Properties| | Uninstall | | Refresh

¥ Services
[ Manage Deployed Services

+ Problem Determination
B View Logs
<l Web Log Monitar

i}

o Yiew Create Summa
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LAB 1 — CREATE A SIMPLE WEB SERVICE

® Click on ‘Properties’ to review the Web Service.

2001 /HTTPAdmin

IBM Web Administration for i
Setup BUEUEHEE Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations
@ Running Server: |mike_ws2 - V2.6 (web services) v

w Common Tasks and Wizards mike ws2 = Manage Deployed Services
J Create Web Services Server
J Create HTTP Server

J Create Application Server Manage Deployed Services

+ Web Services Wizards Data current as of Dec 10, 2017 1:16:446 PM.
J Deploy New Service
d Eprlﬁgure 5L Deployed services: e
o Disabie S5L Service name Status Type Startup type Service definition

+ Server Properties 7% ConvertfTemp  @Running SOAP  Automatic 3 View WSDL

i Properties .
& Server Tracing Ot
0 View HTTP Servers

@Running REST  Automatic od View Swagger
|Deploy| |Stop| |Properties| | Uninstall | | Refresh
v Sernvices

i Manage Deployed Services
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LAB 1 — CREATE A SIMPLE WEB SERVICE

®* Make note of the of base resource URL.

IBM Web Administration for i
Setup BENELEM Advanced | Related Links

All Servers | HTTP Servers | Application Servers | Installations

@ Running n Server. \mike_ws2 - V2.6 (web services)

w Common Tasks and Wizards mike ws2 = Manaage Deployed Services = Service Properties
J Create Web Services Server
J Create HTTP Server

J Create Application Server Service Pruperties

w Web Services Wizards
J Deploy New Service
J Configure S3L
) Disable SSL Service information ©
Resource Name: REST_1_ML
& Properties Resource description:  Rest lab 1
[ Server Tracing URI path template: /
R Startup type: Automatic 4

- Services Service install path: Aerwiimike_ws2/fwebservices/senvices/REST_1_ML
& Manage Deployed Services Program: IQSYS LIBIMLARSEN.LIB/REST_1_ML.PGM
Baze rezource URL:  hitp/M10.2.5.250:10024 webfzervices/REST_1_ML

¥ Problem Determination User ID for this service: |*SERVER

B View Logs
<1 Web Log Monitor
&> View Create Summary

w Server Properties




1\\5 LAB 1 — TESTING THE WEB SERVICE

® Launch SoapUi and create a new REST project. The URI is the base resource

O URL you just noted, plus the parameter being sent.

File Project Suite Case Step Tools Desktop Help

I g4 % 9 &
Empty SOAP  REST  Import  SaveAll Forum Trial  Preferences  Proxy
. SoapUl Starter Page
EST Project 14
REST Project 13
REST Project 16

REST Project 17 - .
EST Project 18 < SoapUI Pro Do More API Testing Free Trial Buy Online
REST Project 19 ¥ with Less

REST Project 2
EST Project 20
EST Project 21

REST Project 22

REST Project 23

SoapUl 5.4 Released!

REST Project 26 SmartBea 1 to announce the newest version of SoapUl.
REST Project 27

43 New REST Project
REST Project 3 New REST Proi
REST Project 30 roject
EST Project 31 Creates a new REST Project in this workspace
EST Project 32
@ REST Project 33
E}QJ REST_1_ML [/web/services/REST_1

= [I REST_1_ML 1

- [ REST Project 4
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LAB 1 — TESTING THE WEB SERVICE

Endpoint

* Add the HTTP header ‘user-id’ along with a value of ‘mike’.

FRescurce
hittp:/10.2.5.250: 10024

Swrebservices/ REST_1_ML/he

Rawr | Request

Add HTTP Header

o Specify name of header to add

|:| Sets if pararmeter is required

COrptions:

Aot Headers (0] Attachrments (0}

Representations (0) VS Headers IMAIAS Properties (0}




1§> LAB 1 — TESTING THE WEB SERVICE

O

Auth |Headers (1)| Attachments (0} Representations (0) /115 Headers  [MS Property (0]




\.\5 LAB 1 — TESTING THE WEB SERVICE

® Execute th

O

Required [] Sets if parameter is required




LAB 1 — TESTING THE WEB SERVICE

®* Change the HTTP header value.

Auth |Headers (1)| Attachments (0) Representations (0} (W5 Headers WS Property (D)




LAB 1 — TESTING THE WEB SERVICE

o Execu’re ’rhe serwce again.
http.uu:l.ﬂ.a.ﬂm.um Jweb/services/REST_1_ML/hello

L ["ParmlutMessage": |
"MessageSentIn": "7,
"MessageSentlut": ""

= M

Raw | Requ est-"|

i
=
F
=
Q)
v

(
£
I
2
]
o







1% LAB 1 — CHECK THE REST SERVICE LOG

®* Use ACS or STRSQL to view the REST log file.

O File Edit View Run Visualtxplain Options Connection

BFe 4 RRFTDO O WuH|Y

1 SELECT ¥ FROM mlarsen.RESTLOG:
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@ SELECT * FROM mlarsen.RESTLOG

File Edit View

USERMAME SERVICE

REST example 1
REST example 1
REST example 1
REST example 1

SELECT * FROM mlarsen RESTLOG
File Edit View

URI
.. fwebfservices/REST_1_ML/hello
o fwebfservices/REST_1_MLjhello
o fwebfservices/REST_1_MLfhello
.. fwebfservices/fREST_1_ ML /hello

PROGRAMMAME

REST 1 ML
REST_1_ML
REST_1_ML
REST_1_ML

HTTPSTATUS
200 Ok

200 Ok

401 Unautharized
200 0K

STARTTIME

2017-12-10 13:10:08. 464000
2017-12-10 13:30:08. 742000
2017-12-10 13:33:49.628000
2017-12-10 13:36:58.072000

EMDTIME

2017-12-10 13:10:08, 454000
2017-12-10 13:30:08. 742000
2017-12-10 13:33:49.623000
2017-12-10 13:35:53.072000

LAB 1 — CHECK THE REST SERVICE LOG

®* Use ACS or STRSQL to view the REST log file.

QUERYNAME

URL_WS

. httpeff10.2.5,250: 10024/web/services/REST_1_ML/hello

... http://10.2
. http:/f10.2

10024 webfservices/REST_1_ML/hello
10024 fwebfservices/REST_1_ML/hello

.. http://10.2.5.250: 10024 /web/services/REST_1_MLjhello




1% LAB 2 — A WEB SERVICE WITH SELECT AND INSERT F

® Click ‘Deploy New Service’ or ‘Deploy’ button.

= Manage Deployed Services

Data current as of Dec 10, 2017 3:09:40 PM.

Deployed services: 7
Servicename  Status  Type Startuptype Service definition
i ConvertTemp ~ @Running SOAP  Automatic e \iew WSDL

I

Dy Refesh




® Select ‘REST’ and click ‘Next’.

IBM Web Administration for i
Setup WUGTENEN Advanced | Related Links

1§ LAB 2 — A WEB SERVICE WITH SELECT AND INSERT 2

O

All Servers | HTTP Servers | Application Servers | Installations

@ Running Sever: | mike_wsZ - V2.6 (web services)

Common Tasks and Wizards mike ws2 = Manage Deployed Semvices = Deploy Mew Service
J Create Web Services Server

J Create HTTP Server

JJ Create Application Server DEP'DY New Service

Web Services Wizards Specify Web service fype - Step 1 of §

J Deploy New Service

J Configure S5L Welcome to the Deploy New Service wizard. This wizard helps you extemnalize an BM | program object as a Web service.
J Disable S5L

Server Properties SpEI_:mr Web service type; @
B PI'I]l]'E[ﬁES [:_:] SOAP

B Server Tracing
& View HTTP Servers A S0AP-based Web service is a self-contained software component with a well-defined interface that describes a set of operations

Services ® REST
& Manage Deploved Senvices

A REST-based Web service exposes resources, where client requests are handled by resource methods and the format of messag



1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT '

* Populate the library and ILE object name. This time choose *SRVPGM.
O Deploy New Service

Specify Location of [BM 1 Program Ohbject - Step 2 of 9

The IBM 1 object to be externalized as a Web service must be an existing [LE program (*PGM) or service program (*SRVPGM) located on the systen

Specify the program object for the Web service. 9

0 Specify [BM i library and ILE program object name (Recommended)

You can specify the program object location by entering the name of the library that contains the program object, as well as the name of the prog

Library name:  |mlarsen

ILE Object name:

ILE Objecttype: @) *sRyPGM () *PGM

() Browse the integrated file system for the IBM i program object




1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT '

® Populate resource name and service description, then click ‘Next’.

O mike wsZ = Manage Deployed Services = Deploy New Service

Deploy New Service
Specify Name for Service - Step 3 of §

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

further restrict what is allowed. 9

Resource name;  |REST 2 ML

Service description: |Rest lab 2 X
URI path template: e.0. ftemperature, /lemperature/{temp:\d+}
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LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

® Uncheck ‘detect field lengths’ and fill out per screen shot.

Deploy New Service

Select Export Procedures fo Externalize as a Web Service - Step £ of 9

Exported proceduras are entry points to a program object and are mapped to Web service operations. A procedure is a set of self-containe

more procedures. A program contains only one procedure.

The table below lists all the exporied procedures found in the program object that can be extemalized through this Web service. Expand t

by clients and what is returned by the Web service.

Detect length fields [ |

Use parameater name as element name for data structures [ |

Export procedures: [ = ]

Select Procedure name/Parameter name Usage
~ CREATEINVOICE

ININVOICE
HTTPSTATUS

input -~

output -~

HTTPHEADERS output ~

 GETALL

INVOICESL _LENGTH output ~

CHANMEL
STORE
INVDATE
INVOICES
HTTPSTATUS

| Select All || Deselect All |

input
input -
input -~
output -~
output ~~

| Expand Al || Collapse Al |

Data type

struct
int

char

INVOICESL_LENGTH

/



1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

® Populate the ‘Createlnvoice’ method. Note The HTTP method is ‘POST’.

O Deploy New Service
Specify Resource Method Information - Step 5 of 9

Procedures are mapped to resource methods. Each resource method needs to be defined to handle client requests by mapping an HTTFP reguest method t

Specify resource method information. 9

Procedure name: CREATEINVOICE
LRI path template for resource: /

HTTP request method:

LRI path template for method:

HTTP response code output parameter:

HTTP header array output parameter:

Allowed input media types:
Returned output media types:

Whether to wrap input parameters:
O Wrap input parameters
® Do not wrap input parameters
Input parameter mappings:

Parameter name Data type Inputsource Identifier Default Value
ININVOICE struct *NONE
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LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

® Populate the ‘GetAll’ method. Note The HTTP method is ‘GET’.

Deploy New Service
Specify Resource Method Information - Step 5 of 9

Procedures are mapped to resource methods. Each resource method needs to be defined to handle client reguests by mapping an HTTP reguest method

Specify resource method information. (2]

Frocedure name: GETALL
URI path template for resource: !

HTTP request method: GET

URI path template for method: HChannelw+}{Store:\d _

HTTP response code output parameter HTT PSTATUS -~

HTTP header array output parameter:  |*NONE -~

Wihether to wrap input parameters:

O Wrap input parameters
®) Do not wrap input parameters
Input parameter mappings:

Parameter name Data type Input source Identifier Default Value

CHANNEL char *PATH_PARAM v “NONE
STORE char *PATH_PARAM -~ “NONE
INVDATE char ‘PATH_PARAM “NONE

/



1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

® Click ‘Next’.

O
Deploy New Service

Specify User I for this Service - Step 6 of 9
The service requires an [BM i user 1D to run the program object that coniains the Web service busingss logic.

Specify User 1D for this Service: 9

Vol
8. UJse server's user ID

The server's user [0 must have the necessary authority to this program object and any ofher additional program objects.

() Speciy an existing user ID




1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

® Click ‘Next’.

O Deploy New Service

Specify Library List - Step 7 of 8
The functionality of the |[BM 1 program you want to externalize as a Web service may depend upon other [BM i programs in the system
lsed.
Specify library list position for this Web service:
. Insert libraries in front of user library portion of the library list
® Insert libraries at the end of user library portion of the library list
Library list eniries: 9

Library name
() MLARSEN

01 Remove A1




1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

. ; ’
® Click ‘Next’.
Deploy New Service
O Specify Transport Information to Be Fassed - Step 8 of 9

Specify transport information to be passed to the web service implementation code.

Information to be passed to web service implementation code E

Specify Transport Metadata:
Transport Metadata
QUERY STRIMG

REMOTE_ADDR
REMOTE_USER
REQUEST_METHOD
REQUEST_URI
REQUEST_URL
SERVER_MNAME
SERVER_PORT

1]
(I
1]
L
L]
L]
L]

Specify HTTF Headers:
HTTP Headers
There are no entres for this table.

| Add | | Remowve All |




® Click ‘Finish’.

1\\5 LAB 2 — A WEB SERVICE WITH SELECT AND INSERT

O Deploy New Service
Summary - Step 9 of §

When you click Finish the web service is deployed.

| Service | 'Heﬂm-lls' | Request Information |

Resource name: REST 2 ML
Resource description: Restlab 2

Service install path - fwwwimike_ws2/websenvices/services/REST _2 ML
URI path template: |

User ID for service:  *SERVER (MLARSEN)

Program: [QSYS.LIBMLARSEN.LIB/REST_2_ML.SRVPGM
Library list for service: MLARSEN
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LAB 2 — TESTING THE WEB SERVICE —
‘CREATEINVOICE’

® Launch SoapUi and create a new REST project.

SoapUl 5.4 Released!

SmartBear is excited to announce the newest version of Soapll.

& New REST Project

New REST Project
Creates a new REST Project in this workspace

UR: {http://10.2,5.250:10024/ web/services/REST 2_ ML




‘CREATEINVOICE’

®* Change the method to ‘POST’ and populate the JSON being passed.

=7 Request 1 :

( ) M poi Resource
5 -Jﬂ".l' - . g H

|~ [/webr/services/REST_2_ML

\\5 LAB 2 — TESTING THE WEB SERVICE —

-
=
=

=
o
¥

s
=
=
T

=
- |
[«

Required: [] Sets if parameter is required
Type: |

Options:

1a0loogzz "

"INTRMAMT™ -
"INTAEAMT™: ™




‘CREATEINVOICE’

® Click the ‘play’ button, then check the status on the ‘Headers’ tab.

;$ Request 1 :

\\5 LAB 2 — TESTING THE WEB SERVICE —

‘ ’ ’ L Method Resource
fweb/services/REST 2_ ML

+ X T E

Content-Language en-Us

Date Sum, 10 Dec 2017 20:52:00 GMT
Content-Length V]

Fstatus® HTTP/1.1 201 Created
Connection close

Server Apache

X-Powered-By IEM i

TINTRERMT

Auth  Headers (0} Attachments (0) Representations (1) = ] ) Attachments (|




1\\5 LAB 2 — TESTING THE WEB SERVICE — ‘GETALL 2

® Create a new REST project.

- SoapUl 5.4 Released!

omartbear is excited to announce the newest version of SoapUl.

& New REST Project

New REST Project
Creates a new REST Project in this workspace

URI: [http://10.2.5.250:10024/web/services/REST_2_ M L,*'F{T,f'ﬂ]mﬂﬂWHEﬂ




1§ LAB 2 — TESTING THE WEB SERVICE — ‘GETALL’

® Click the ‘play’ button, then check the JSON tab for output.
<7 Request1 i
- o Method

d :
< “" //10.25.250:1002. Fweb/services/REST 2 ML/RT/00009/20171126

X "ME v oa

)
n
u
3

&
Lo
o
3
-]
o

=
3
E
]
WA
>
E
I
2
1]
o




O ;E Request 1 ;

Method Endpoint

v

Raw | Requ est."']

Resource

fweb/services/REST_2_ML/RT/00099/20171126

"INVOICESL LENGTH™:

[

ORE™:

Rawe | HTML | J50

AXAMT" :

{

CHAWNNEL" -

ORE™ :

{

CHANNEL"™ :
ORE"™: "

SINVDATE"
STHVHUM" :

ENT™: "0l

"DSTRNAMT™ :
" AAMT™ -

CHANNEL" -

wpT",

.aam

g,

R,

1\\5 LAB 2 — TESTING THE WEB SERVICE — ‘GETALL

Parameters

/



1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE F

® Click ‘Deploy New Service’ or ‘Deploy’ button.

r -:'. r‘.l.‘II‘I.T P |

O

Manage Deployed Services

Data current as of Dec 10, 2017 4:07:02 PM.

Deployed services: (7}
Service name  Status  Type Startup type Service definition
ConverfTemp  @Running S0AP  Automatic @ view WSDL

REST_1. ML @Running REST  Automatic «} View Swagger
REST_Z ML ®Running REST  Automatic & view Swagger

' Deploy | E| Properties| | Uninstall | | Refresh



1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Select ‘REST’ and click ‘Next’.
O mike ws2 = Manage Deployed Services = Deploy New Service

Deploy New Service
Specify Web service fype - Step 1 of §

Welcome to the Deploy New Service wizard. This wizard helps you externalize an [BM | program object as a Web service.

Specify Web service fype: (7
(' s04p

A SOAP-pased eb service is a sel-contained software component with 8 well-defined interface that describes a set of operations that are acces

W REST

A REST-hased Web service exposes resources, where client requests are handled by resource methods and the format of messages that are e
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LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Populate the library, ILE object name, and choose *SRVPGM.

Jeploy New Service
pecify Location of IBM 1 Program Object - Step 2 of 8

The IBM i object to be externalized as a Web service must be an existing ILE program (*PGM) or service program (*SEVPG

Specify the program object for the Web service. 9

® Specify IBM i library and ILE program object name (Recommended)

You can specify the program object location by entering the name of the library that contains the program object, as wel

Library name:  |mlarsen

ILE Object name: |Rest 3 ml

ILE Object type: @ *sRVPGM () *PGM

() Browse the integrated file system for the IEM i program object

/



1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Populate resource name and service description, then click ‘Next’.

O
Deploy New Service

Soeciy Name for Service - Step J of §

The Wep senvice to be extemalized is a resource. The URI path template identiiies matching patterns for incoming HTTP requests. Th
further restrict what 15 allowed. 9

Resource name: | REST 3 ML

Service descripfion:

URI path template: 0. /temperafure, ffemperafure/{temp:\d+}
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LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Uncheck ‘detect field lengths’ and fill out per screen shot.

Deploy New Service

Select Export Procedures to Externalize as a Web Service - Step 4 of 9

Exporied procedures are entry points to a program object and are mapped to Welb service operations. A procedure is a set of self-containe

more procedures. A program contains only one procedure.

The table below lists all the exported procedures found in the program object that can be externalized through this Web service. Expand th

by clients and what is returned by the Web service.

Detect length fields [

Use parameter name as element name for data structures [

Export proceduras: L 2]

Select Procedure name/Parameter name Usage
* DELETEINVOICE

CHANNEL
STORE
INVDATE

input ~~
input ~~

input -~

INVOICENUMBER input ~~

HTTPSTATUS

output

HTTPHEADERS output ~~
 UPDATEINVOICE

UPINVOICE
HTTPSTATUS

input -~

output ~~

HTTPHEADERS output ~~

| Select All || Deselect Al |

| Expand An | [ Collapse Al |

Data type

char
char
char
char
irt

char

/
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Specify resource method information. 9

Procedure name: DELETEINVOICE
URI path template for resource: !

HTTP request method:

URI path template for method:
HTTP response code output parameter:

HTTFP header array output parameter:

Whether to wrap input parameters:

) \Wrap input parameters
(®) Do not wrap input parameters
Input parameter mappings:

Parameter name  Data type Input source Identifier

LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Populate the ‘Deletelnvoice’ method. Note The HTTP method is ‘DELETE’.

Deploy New Service
Specify Resource Method Information - Step 5 of 9

Frocedures are mapped to resource methods. Each resource method needs to be defined to handle client requests by mapping an HTTF reguest method to a r

Default Value

CHANMEL char ["PATH_PARAM /] M *NONE | _

STORE char ’F'hTH PARAM Stare
INVDATE char *F"AT H_F"ARAM A InvDate

INVOICEMUMBER  char *PATH_PARAM o InvoiceNumber ~

*NOMNE l:l -
"MOMNE or...
*NOMNE

/



1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Populate the ‘Updatelnvoice’ method. Note The HTTP method is ‘PUT’.

O Deploy New Service
Specify Resource Method Information - Step 5 of 9

Procedures are mapped to resource methods. Each resource method needs to be defined to handle client reguests by mapping an HTTP regues
Specify resource method information. &

Frocedure mame: UFDATEINVOICE
LRI path template for resource: !

HTTP request method: m

URI path template for method: *NONE
HTTP response code output parameter: | HTTPSTATUS ~

HTTP header array output parameter: |HTTPHEADERS -~

Vihether to wrap input parameters:

O Wrap input parameters
® Do not wrap input parameters
Input parameter mappings:

Parameter name Data type Input source Identifier Default Value
UPINVOICE struct *NOME




1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Click ‘Next’.

O
Deploy New Service

Soecify User 1D for this Senvice - Step 6 of §
The service requires an IBM i user 1D fo run the program object that contains the Web service business logic.

Specify User D for this Service: 9

2
8 Use server's user D

The server's user D must have the necessary authorty to this program object and any other additional program objects.

() Specify an existing user ID




1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

® Click ‘Next’.

O Deploy New Service
Specify Library List - Step 7 of §
The functionality of the IBM i program you want to externalize as 8 Web service may depend upon other [BM 1 programs in the system. Specify all
Used.
Specify library list position for this Web service:
+. Insert libraries in front of user library portion of the library list
® Insert libraries at the end of user library portion of the library list
Library list entries: 9

Library name
() MLARSEN

] ol




® Click ‘Next’.

O Deploy New Service
Specify Transport Information to Be Passed - Step 8 of 9

1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE

Specify transport information to be passed to the web service implementation code.

Information to be passed to weab service implementation code E

Specify Transport Metadata:
Transport Metadata
QUERY _STRING

REMOTE_ADDR
REMOTE_USER
REQUEST_METHOLD
REQUEST_URI
REQUEST_URL
SERVER_MAME
SERVER_PORT

L1
1
L1
1
L1
(I
L1

Specify HTTF Headers:
HTTP Headers
Thers are no entries for thrs table.

| Add || Remove Al |




\l\\; LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE '

® Click ‘Finish’.

O Deploy New Service
Summary - Step 9 of 8

When you click Finish the web service is deployed.

| Service | .Heﬂ'mdr.. | Request Information |

Resource name: REST_3 ML

Resource description: Rest Lab 3

Service install path - fSwwimike_ws2fwebservices/services/REST_3_ML
URI path template: !

User |ID for service: *SERVER (MLARSEN)

Program: ASYS_LIBIMLARSEN.LIB/REST_3_ML.SEVPGM
Library list for service: MLARSEN




1\\5 LAB 3 — A WEB SERVICE WITH UPDATE AND DELETE F

Manage Deployed Services
Data current as of Dec 10, 2017 4:28:02 FM.

Deployed services: (7]
Service name  Status  Type Startup type Service definition
ConvertTemp ~ @Running SOAP  Automatic &} view WSDL

REST_1_ML  @Running REST Automatic «} View Swagger
REST 2 ML @Running REST  Automatic ! View Swagger
REST 3 ML ®Running REST  Automatic e View Swagger

E| Properties | | Uninstall | | Refresh |




‘UPDATEINVOICE’

® Launch SoapUi and create a new REST project.

\\5 LAB 3 — TESTING THE WEB SERVICE —

O
SoapUl 5.4 Released!

SmartBear is excited to announce the newest version of SoapUl.

& New REST Project

New REST Project
Creates a new REST Project in this workspace

UR: |http://10.2,5.250:10024/web/services/REST_3 ML)




@ SELECT * FROM mlarsen.5ales_History
File Edit View

SH_CHAMMEL  SH_STORE  SH_IMVOICECENTURY  SH_INVOICEYEAR.  SH_INVOICEMOMTH  SH_INVOICEDAY — SH_INVOICEMUMBER.  SH_TRANSACTION_TYPE — SH_AMOUNT  SH_TAX_AMOUNT

RT 99 20 17 11 26 000990000100016 01 200,00 6.00
RT 99 20 17 11 26 000990000100017 01 210.00 7.00
RT 99 20 17 11 26 000950000100022 01 200.00 6.00
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LAB 3 — TESTING THE WEB SERVICE — ‘UPDATEINVOICE’

® Populate the JSON document and execute the Web Service.

— Request 1 o
. Method
¥ X
PUT 2710.2.5.250: 10024

-+ K

Raw | Request."'] v

-
=
=

=
[
&

"
=
=
T

=

=
[~

"UDCHANNEL
"UPSTORE™

TUPTRAMNAMT™ - "S55 _ 00",
TUPTRENAMT™ =

N\
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\\5 LAB 3 — TESTING THE WEB SERVICE — ‘UPDATEINVOICE’ /

® Check the Headers tab for the result.
O 3 Reqll-.lest1

+ X =

v
<

Parameters

Raw | Requ est.-"]

o
l._’ll
o
=
=
I
=
=
[

Type:

Options:

en-Us

Sun, 10 Dec 2017 21:42:55 GMT
0

HTTP/1.1 204 No Content
close

Apache
X-Powered-By IBM i

"UPTAKAMI™ :




@ SELECT * FROM rmlarsen.5ales_History
File Edit View

SH_CHAMMEL  SH_STORE  SH_INVOICECEMTURY  SH_IMVOICEYEAR — SH_IMVOICEMOMTH  SH_IMVOICEDAY — SH_INVOICENUMBER.  SH_TRANSACTION_TYPE — SH_AMOUMT  SH_TAX_AMOUNT

RT 99 20 17 11 26 000990000100015 m 200.00 6.00
RT 99 17 11 26 000990000100017 m 210.00 7.00
RT 29 17 11 26 000930000100022 m 999.00 99.99

SRS

r



LAB 3 — TESTING THE WEB SERVICE — ‘DELETEINVOICFE’

® Launch SoapUi and create a new REST project.

SoapUl 5.4 Released!

smartBear is excited to announce the newest version of SoapUl.

& New REST Project

New REST Project
Creates a new REST Project in this workspace




\\5 LAB 3 — TESTING THE WEB SERVICE — ‘DELETEINVOICFE’

O

=
S
=
o
A
.
=
I

2

1=}
s

Required: [] Sets if parameter is required
Type: |

Options:




® Click on the ‘Headers’ tab to check the resuli.

\\5 LAB 3 — TESTING THE WEB SERVICE — ‘DELETEINVOICFE’

RE
O . Resource Parameters

.5.250:10024 = fweb/services/ 71126/000990000100022

=
o
oz}
=
=
E
T
=

=
[«

av
Media T}rpe [[] Post QueryString

Content-Language en-Us

Date Sun, 10 Dec 2017 21:55:18 GMT
Content-Length 0

#status® HTTR/1.1 204 Mo Content
Connection close

Server Apache

X-Powered-By IBM i




@ SELECT * FROM mlarsen.5ales_History
File Edit View

SH_CHAMMEL  SH_STORE

RT 99
RT 99

SH_INVOICECENTURY  SH_IMVOICEYEAR  SH_INVOICEMOMTH — SH_INVOICEDAY — SH_INVOICEMUMBER — SH_TRAMSACTIOM_TYPE  SH_AMOUNT  SH_TAX_AMOUNT

17 11 26 000930000100015 01 200,00 8.00
17 11 26 000990000100017 01 210.00 7.00

20
20










