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1 Introduction

1.1 Overview

MDRest4i iCore is an RPG ILE framework that enable RPG programmers to build REST API's and Consumers
quickly and easily using only RPG ILE and SQL.

MDRest4i SDK is a development kit that generates REST API’s and Consumers in RPGLE from SWAGGER, using
the MDRest4i iCore RPGLE functions.

Your API Code
- Logic to process request & response _'A

- SQL or Native 10
- Call existing RPG-10 Build self-contained

- Call or reuse any existing code. RPGLE REST API's or
consumer programs

Rest4i Framework ————>

Self-Contained Program

Copy Books &
Templates

/]

J‘%

O/ N
")
/[ /)

Restdi Framework Modules
with Callback Extensibility

Figure 1 - MDRest4i iCore Layered Architecture

Code Frameworks : Code Generators : RPG Programmer Adds:
MDRest4i iCore MDRest4i SDK

Qualified Data Structures
Required Functions

Tailored Parameter Handling
SQL Statements

JSON Building Logic

JSON Parsing Logic

Tailored Code Structure
Tailored Error Handling

Figure 2 - MDRest4i Productivity Concept

.% API/
iy Provider
Generation
OPENAPI R T Conﬁumer/
Modules Client

JSON Schema
Extraction

Figure 3 - MDRest4i SDK Alternate Spec Source
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In Figures 1, 2 and 3 above, the layered nature of MDRest4i is exposed. Developers don't need to see common
logic that rarely changes(this is handled by the iCore Framework), and only need use RPGLE & SQL for their
primary purpose: Business Logic and Input/output of mission critical data, while using the MDRest4i iCore
copybooks to allow developers to customize the framework for a company’s specific standards or
requirements.

RPG ILE program templates and examples for both consumers and API’s in RPG are provided with the
MDRest4i framework to kick-start manual development.

MDRest4i SDK is supplied with some IBM i commands that automate code generation of RPG ILE REST APl and
consumer stubs.

MDREst4i SDK Console (web Ul) increases productivity further with a set of REST API’s (built with MDRest4i)
that generate the RPG ILE REST API's and consumer stubs, where more complex JSON payloads are required,
and provides automated APl documentation.

This tutorial will show how to:

e Generate the RPG ILE REST API's and Consumer stubs in RPG ILE using the MDRest4i SDK generator
commands.

e Generate the RPG ILE REST API's and consumer stubs in RPG ILE from SWAGGER, using the MDRest4i SDK
pre-built REST APl - MDRGENXAPI

e Add RPG and embedded SQL manually to generated RPG ILE stubs

e Secure a REST service using Java Web Tokens (and implementation of OAuth) in RPG ILE

e Handle pagination in RPG ILE for a stateless REST API

e Debug an RPGLE REST API

1.2 Pre-Requisites & Setup
1.2.1 Required Software & Servers

e  MDRestdiiCore is installed on the IBM i, with a valid license applied (for sections 4 & 5)

e  MDRest4i SDK Web Application is installed and configured on Windows/Linux/MacOS (for section
8)

e AnIBMiHTTP Apache Instance is configured and running, that exposes library MDRSTxxxx on the
server where MDRest4i iCore is installed

1.2.2 Libraries, Files and IFS Folders Used in the Tutorial

For the tutorial examples we use a library called MDRTUTLIB. Please check if the following exist. If they do not
then please create them manually or use your own names. If multiple users are going through the tutorial
simultaneously, please adjust the library, source file, and source member names accordingly.

Library: MDRTUTLIB

Source PF: MDRTUTLIB/QRPGLESRC
IFS Folder: /mdrest4i/mdrtutorial

1.2.3  MDRest4i Tutorial Code Examples

This entire tutorial covers 16 examples, 5 of which are in section 8 which covers RPGLE APl/Consumer
generation from SWAGGER. You can download all of the SWAGGER, RPGLE and JSON example code for the
tutorial plus a few extra examples from here:

(https://europe.mdcms.ch/downloads/MDRest4i-v12.0-Tutorial-swagger-rpgle-json-examples.zip)
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Download and unzip this MDRest4i-v12.0-Tutorial-swagger-rpgle-json-examples for use during the tutorial
exercises below
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2  REST Concepts

If you are familiar with REST concepts and programming you can skip this section and go straight to MDRest4i
iCore Framework Architecture

2.1 Overview

REST is an architectural style described by six constraints. These constraints, applied to the architecture, were
originally communicated by Roy Fielding in his doctoral dissertation

(see https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm) and define the basis of RESTful-
style:

e Uniform Interface
The uniform interface constraint defines the interface between clients and servers. It simplifies and
decouples the architecture, which enables each part to evolve independently. For example some HTML,
XML or JSON that represents some database records

e Stateless
As REST is an acronym for Representational State Transfer, statelessness is key. Essentially, what this
means is that the necessary state to handle the request is contained within the request itself, whether as
part of the URI, query-string parameters, body, or headers.

e Cacheable
On the World Wide Web, clients (your web browser for example) can cache responses. Responses must
therefore, implicitly or explicitly, define themselves as cacheable, or not, to prevent clients reusing stale or
inappropriate data in response to further requests. Well-managed caching partially or completely
eliminates some client—server interactions, further improving scalability and performance.

e (Client-Server
The uniform interface separates clients from servers. This separation of concerns means that, for example,
clients are not concerned with data storage, which remains internal to each server, so that the portability
of client code is improved. Servers are not concerned with the user interface or user state, so that servers
can be simpler and more scalable. Servers and clients may also be replaced and developed independently,
as long as the interface is not altered.

e Layered System
A client cannot ordinarily tell whether it is connected directly to the end server, or to an intermediary
along the way. Intermediary servers may improve system scalability by enabling load-balancing and by
providing shared caches. Layers may also enforce security policies.

e Code on Demand

Servers are able to temporarily extend or customize the functionality of a client by transferring logic (as
part of the response) to it that it can execute. Examples of this may include compiled components such as
Java applets and client-side scripts such as JavaScript.

In general the following also applies to REST:

e Preferred format is JSON
e  Services are catalogued and easily integrated
e  Self-descriptive Messages

Complying with these constraints, and thus conforming to the REST architectural style, will enable any kind of
distributed hypermedia system (IBM i, Mobile, Web etc..) to have desirable emergent properties, such as
performance, scalability, simplicity, modifiability, visibility, portability and reliability.

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 8/195



mailto:info@midrangedynamics.com
https://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm

‘) MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

NOTE: The only optional constraint of REST architecture is code on demand. If a service violates any other
constraint, it cannot strictly be referred to as RESTful. MDRest4i has templates for each HTTP Request, where
most of the work is done behind the scenes and allows for a greater turn around time in development.

2.2  REST Consumer(client) Model

Normally when we connect to a server, we use a client application PC. Then we have a client-server scenario;
where one machine is clearly the server and the PCis clearly the client.

When discussing web services, the problem becomes a little bit more complicated, because there may be two
servers talking to each other and neither appears to be a client. To simplify this the server program making the
request is described as the consumer.

HOW REST WORKS — REST CLIENT (Consumer)

RESTful Client

Request (GET, POST...) Request Processing

1
s =
—
]

Authentication, Send Recuest

Rest API

(JSON) Response

“ MIDRANGE DYNAMICS
i it B 500

Figure 4 - REST Client/Consumer Flow

Figure 2 above describes the generic flow of a REST consumer.

2.3 REST Provider(service) Model

The Provider or Provider is the service that processes the request and sends the response. Normally we just
call it a service although it may also be referred to as a Microservice.

HOW REST WORKS — REST SERVICE (API)
/" RESTHul Service (API)

Request (GET, POST...) Request Handlin,

Flow,
Parameters, Authentication

Request Processing

Parsing, Validsticn, Business
Logic, Database /0, Calls..

({

(JSON) Response

“ MIDEAMNGE DYMNAMICS
[

Figure 5 - REST Service/API Flow
Figure 3 above describes the generic flow of a REST service.

The MDRest4i framework provides templates and commands for building both REST services and consumers.
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2.4 REST Methods and Safety

HTTP verbs comprise a major portion of the “uniform interface” constraint of REST and provide us the action
counterpart to the noun-based resource. The primary or most-commonly-used HTTP verbs (or methods, as
they are properly called) are POST, GET, PUT, PATCH, and DELETE. These correspond to create, read, update,

and delete (or CRUD) operations, respectively. The table below describes

HTTP CRUD Description

Verb/Method

GET Read The HTTP GET method is used to **read** (or retrieve) a representation of a
resource.

According to the design of the HTTP specification, GET (along with HEAD)
requests are used only to read data and not change it.

Do not expose unsafe operations via GET—it should never modify any
resources on the server.

POST Create The POST verb is most-often utilized to **create** new resources.
POST is neither safe nor idempotent. It is therefore recommended for non-
idempotent resource requests. Making two identical POST requests will most-
likely result in two resources containing the same information.

PUT Update/ | PUT is most-often utilized for **update** capabilities, PUT-ing to a known

Replace resource  URI with the request body containing the newly-updated
representation of the original resource.

PATCH Update/ | PATCH is used for **modify** capabilities. The PATCH request only needs to

Modify contain the changes to the resource, not the complete resource.

DELETE Delete DELETE is pretty easy to understand. It is used to **delete** a resource identified

by a URI.

Table 1 - REST Methods

In order to maintain the safety of your service please consider the possibility that a service could be invoked
several times, possibly with the same data. Ensure your logic caters for this scenario if appropriate.

For a more in-depth tutorial on the details of REST:
https://www.restapitutorial.com/index.html

2.5 HTTP Message Components

REST architectural style is implemented with the HTTP protocol. At is core HTTP uses messages to
communicate between client and server.

Table 2 below defines the main parts of any HTTP/REST message that must be handled by REST service or
consumer programs.

COMPONENT

POST GET PUT PATCH DELETE

Path or URI (uniform resource identifier) —|M Y M M M
comprised of a IP address or Host Name, port
Number, context path (relative directory on
the server where the service can be found)
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Query String — usually used for Parameters (o] M
Path Parameters (o} (o) (o) (o} (o)
Headers — the HTTP server adds some, some |M M M M M

are mandatory and may be custom. For
example “Content-Type: application/json;
charset=UTF-8”

Response Body — usually JSON M M M M M

Request Body — usually JSON M M M

M=Mandatory O=Optional
Table 2 - REST Program Components

The logic used in a Provider (service) is mirrored on the consumer side and vice-versa. For example a REST
Provider that receives a GET method request

ttp://yourserver:yourport/yourlib/yourapi?yourparm=value
(http:// /yourlib/ i? lue)

will use logic to build/write a JSON response and send this back to the consumer. The logic in the consumer
will then use logic to PARSE this JSON response fro the service. The consumer program making a POST request,
will build/write a JSON request body, and the POST service that receives the request will parse the request
body, and then build/write a JSON response. The consumer will then parse this response.

3  MDRest4i iCore Framework

Your APl Code
- Logic to process request & response _’A

-SQL or Native |10
- Call existing RPG-10 Build self-contained

- Call or reuse any existing code. RPGLE REST API's or
consumer programs

Restdi Framework —mm™>
Copy Books &

Self-Contained Program

: (7
Templates i b
—/// /)

Restd4i Framework Modules
with Callback Extensibility

Figure 6 - MDRest4i Framework Architecture

MDRest4i uses a set of interlocking engines that perform a variety of functions. These engines are
implemented as ILE modules bound into service or consumer programs using binding directories, exposed as
exported procedure Interfaces, making the engines easier to install and use.

Copybooks are used to import the procedure interfaces and various other commonly used declarations into
MDRest4i programs. Each MDRest4i module has its own copybook with all the procedure definitions, for rapid
inclusion into your code. These copybooks can be found in MDRST/QRPGLESRC.
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The MDRest4i programs will include only the copybooks for the engines that are being used into the PGM Stack
and the ILE binder will ignore the functions that are not defined. In addition, Comments are only included in
the object when “LXR_Commentinc” is Defined.

3.1 Master Templates

To simplify building of REST Consumers and Providers, a master template for a API/Provider program, master
template for a Consumer program, and a are provided in MDRest4i. The SDK generators use these templates
to create the RPGLE programs.

These templates are made up of a combination of modules, copybooks, and binding directories. They control
the standard flow of a Provider or a consumer and contain the generic logic suitable for each type, such as
writing the log files, parsing the request, chunking the response etc.

For full details and reference of the MDRest4i framework are documented in the MDRest4i_11.0_User-and-
Reference-Guide.

3.1.1  REST API/Provider/Service Program Template
The logic flow for a REST service is as follows:

e  Fetch Request Details:

e Request Type

e Query Parameters

e Request body (for PUT, POST, PATCH)

e Load supplied custom Headers

e  Extract Authorization Header if necessary

e  Process Request:

e Process the JSON/XML from request body (if supplied) to load values in appropriate variables
e Load query parameters in appropriate variables

e Process the business logic (using query parameters or the info from request body)

e  Extract and process any Headers from the request

e  Process Response:
e  Write the response in XML or JSON form using the appropriate MDRest4i procedures
e  Update standard or custom headers

3.1.2  REST Consumer Program Template
The logic flow for a consumer program is generally:

e Build & send a request (data out) including:

e Headers

e Query string (url/browser address bar)

e  Builds JSON Request body (POST/PUT/PATCH) JSON
e  Receive and Process Response (data in)

e Headers

e  Parses Response Body (POST/PUT/PATCH) JSON/XML
e Business Logic & DB I/O

MDREst4i uses a template module — MDRCNST, to implement this model
The three main sub-procedures used in a consumer program built with MDRest4i are:

e Buildrequest: the logic used to create the requestBody (JSON/XML), set http header values and
build query parameter strings, to be sent to the APl is written in this procedure.
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o Initialize: All of the connection details for the request are set here such as host, path, port
number, authentication, proxy etc.

e GskConsume: this procedure executes the actual request to the APi, including setting up the SSL
tunnel, sending the HTTP message, chunking, EBCDIC-UTF-8 conversion, GZIP/UNZIP, receiving
the response, parsing headers and response body into memory.

The examples in this tutorial

3.2 Debugging a Provider/service

To follow the logic cycle of the APl execution or to fix a bug it will be necessary to debug the RPG ILE program.
This has been simplified in MDRest4i with two methods, both using a switch in one of the copybooks.

Your REST services created with MDREst4i run under an HTTP server instance. To find the CGI jobs used to
execute your services in the server, use the following command:

WRKACTJOB JOB (YOURHTTPINSTANCENAME)

One of the functions running in that server instance will be:

PGM-QZSRCGI

There may however be several of these running. To determine which one is used to execute your service, you
can either set the header in the service response to show the CGi job used to execute the service, or hold your
service job using a switch in MDRest4i. Either method works to determine the job being used.

3.3 Setting x-mdrsrvjob HTTP header (returns the CGl job number used for the request)

When testing the APi/Service with POSTMAN, SOAPUI or your browser, the response headers can be viewed.
MDRest4i can add a header to the response of a service, which contains the following information:

e  Program Name — name of the Service/API Object

e  Program Library — name of the library the object is running from

e Job Name — name of the HTTP server instance & job name

e Job Number — job number of the CGI job that the service is executed under

To add this header to the response of your service do the following:

Set the switch ng_mdrsrvjob in the z_custominit subroutine of a service. By default this is set to *off

Begsr Z CustomInit;

ng mdrsrvjob = *on

n savelIFSSwitch = *off;
Endsr;

This will return the following header:
x-mdrsrvjob: YOURAPI-YOURLIBRARY-YOURSERVERINSTANCE-IBMJOBNO

To debug the APl run STRSRVJOB command along with job details retrieved. For example:

STRSRVJOB JOB (154180/QTMHHTTP/LXRDKM)

QTMHHTTP is the default user that runs an HTTP cgi job

After that use the STRDBG command along with program and the corresponding library combination. For
example:

STRDBG PGM (LXRTUTORIAL/CLIENTS) UPDPROD (*YES) OPMSRC (*YES)
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Call the service from whichever client you are using: SOAPUI, POSTMAN browser. This will bring up the job in
debug mode.

Add the break points in the program at required places using F6 function key

If the control reaches the breakpoint, which you have added, the program will be displayed in debug mode and
then you can use function keys F10/F12 to control the execution of the program.

Once your debugging is complete, execute ENDBG and ENDSRVJOB on command line subsequently.

3.4 Holding the HTTP CGi job Completely (where CGi job cannot be pre-determined)

To hold and debug the API, we will have to write “/define trace” statement before the copy statement for
MDRESTDEFN in the generated API source and then compile it in the REST services library mapped to one of the
servers.

0017.01 /define trace
0018.00 // Standard MDRest4i Copybooks for REST Provider0
019.00 /copy grpglesrc,MDRESTDFEN

To get the service job details, use

WRKACTJOB JOB (YOURHTTPINSTANCENAME)

and look for this function:

Function Status
PGM-QZSRCGI MSGW

Then take option 2 against this job, and press the F4 function key. The following display will give you the job
number

Change Job (CHGJOB)

Type choices, press Enter.

Job name . . . . . . . . . . . . > LXRDKM Name,
user . . . + v 0 hh e e e e > QTMHHTTP Name
Number . . e e e > 154180 000000-999999
Job priority (on JOBQ) e e e *SAME 0-9, *SAME
output priority (on OUTQ) e 5 1-9, *SAME
Print device . . e PRTO1 Name, *SAME, *USRPRF...
Output queue . . . . . . . . . . *DEV Name, *SAME, *USRPRF, *DEV...
Library . . . . . . . . . .. Name, *LIBL, *CURLIB
Run priority . . . . . . . . . . 25 1-99, *SAME

To debug the API run STRSRVJOB command along with job details retrieved from the above process on your
server. For example:

STRSRVJOB JOB (154180/QTMHHTTP/LXRDKM)

After that use the STRDBG command along with program and the corresponding library combination. For
example:

STRDBG PGM (MDRTUTLIB/CLIENTS) UPDPROD (*YES) OPMSRC (*YES)

Add the break points in the program at required places using F6 function key.

Now go back to WRKACTJOB screen, where job appears in MSGW status. Take option 7 on this job and press
enter you will get the message below:

Additional Message Information

Message ID . . . . . . : RNQ5335 Severity . . . . . . . 00
Message type . . . . . Inquiry

Date sent . . . . . . : 15/03/18 Time sent . . . . . . : 04:01:08
Message . . . . : DSPLY CLIENTS

Cause . . . : This is an inquiry message originated from RPG procedure

CLIENTS in program MDRTUTLIB/CLIENTS. The program is expecting a character
input field with a maximum Tength of 1.
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Recovery . . . : Enter a valid response according to the type of data
expected by the program. The program will tolerate five incorrect responses
before signalling an error condition. There have been 0 incorrect responses
so far. If you do not want to enter any data, just press Enter to resume
processing of the program.

Bottom
Type reply below, then press Enter.
Reply . . . .

Type any single character (e.g. “r”) on the above highlighted command line and press enter.

If the control reaches the breakpoint, which you have added, the program will be displayed in debug mode and
then you can use function keys F10/F12 to control the execution of the program.

Once your debugging is complete, execute ENDBG and ENDSRVJOB on command line subsequently.

4  MDRest4i SDK (Software Development Kit)

4.1 Overview

MDREst4i SDK (Software Development Kit) is a set of tools that accelerate the creation, editing and
documenting of REST services and consumers.

Any Swagger REST API/Consumer API to SWAGGER
Editor Templates & Generator &
Examples Dev Portal
Legend
SDk Console SDK REST API
< . REST Service/
Swagger Editor Generator Consumer E
WebUI REST API Source Eclipse

Add "
Business IBMi
Logic

MDOpen
Eclipse/RDi REST API/Consumer
IBM i Commands Generator

Commands

MDRest4i SDK generators combine parameters provided by the user and the master templates, to build
consumer and Provider (service) RPGLE source code.

MDRESt4i SDK has three types of code generators available:

e MDRGENPRD - IBM i command for creating a basic REST service/Provider
e  MDRGENCNS — IBM | command for creating a basic REST consumer/client
o MDRGENXAPI —REST Service that accepts SWAGGER to create an advanced REST
service/consumer
e MDRGNAPI — REST Service that accepts SWAGGER to create an advanced REST service/consumer.
This
API generates 2 types service/consumer, where first generate with all in one pgm and second is with
procedures externalized.

These compiled source members are self-contained REST consumers or services, which a developer can then
add all the necessary business logic to make the service/consumer fully functional.
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Here we will use a built in commands supplied with MDRest4i SDK to build REST APIs(Provider) or REST
Clients(Consumer).

This basic approach can be adapted as a starting to point to build virtually any REST API/Client with any or
multiple methods. The MDRest4i SDK web Ul is designed to allow SWAGGER to be used to design and then
convert the SWAGGER definition into a REST APl or consumer, using a REST API built with MDRest4i. This is
covered in section 4.4 below

4.2 Command MDRGENPRD - Provider/Service Examples

This section of the tutorial covers 9 examples of using the IBM i Command MDRGENPRD to create, edit and run
REST services.

Note: For the whole of section 4.2 have MDRST in your library list

4.2.1 GET Method Service - HelloWorld example

Let’s build a very simple example of a REST service that accepts parameters from a browser request and sends
back a JSON response resource.

First of all prompt the command MDRST/MDRGENPRD from the command line using below parameters:

o Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the GET method in our APl so we are selecting “Y” in Get method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

o Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, press enter to see the next
parameters.

e We have three provisions as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want to
process any DB file or any external program. The default is “N”. Press enter to see next
parameters.
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e If query parameters are required, enter “Y” on “parm required” and press enter. Press Page down key
to enter the parameters.

In target library we will specify the library name for the source file where the member will be generated.

In target source file we will specify the source file name where the API source will be generated.
In target source member we will specify the source member name that will be generated.

In this example, we have used the HTTP GET method, so below parameter should be set “Y”.

Get Method Required? . . . . . . Y

In this example, we don’t want to read response through the MDRISONF or IFS file, so we have used USR
method:

Response Processing Method . . . . . . . USR IFS, DBF, USR

Here we don’t want to process any DB file or any external program. That’s why we are creating API by using
IINII-
Processing Type . . . . . . . . N D=DB, C-Call, N-None

Now we want to pass parameters to the API, so parameter below should be set “Y”.

Parm Required? . . . . . . . . . >Y

Here we are supplying two parameters “name” & “title” where “name” is mandatory and “title” is an optional
parameter. We can create the parameters with the array also, for this we need to set “Array Y/N” is “Y”. After
that, we can supply the array dimension in the “Array Dim” otherwise it will create array with the dimension of
5 and if we will provide the value in the “Array Dim” parm, it will create array param with the supplied
dimension.

List of parameters:
Parameter Name . . . . . . . . > name
Mandatory Y/N? . . . . . . . . >Y Character value
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Array Y/N? > N Character value
Array Dim > 1-99

Length > 50 1-999999

Data Type . . . +. . . . . . .>A A, B, D, F, G,
Decimal Positions . . . . . . 0-63

Parameter Name . > title

Mandatory Y/N? > N Character value
Array Y/N? > N Character value
Array Dim > 1-99

Length . L > 5 1-999999

Data Type . . . « « « « . . . >A A, B, D, F, G,
Decimal Position S 0-63

MDRest4i Tutorial

Once the command completes, the source member below is generated under the specified source file and
library combinations and is also compiled into the library. The name of the program is HELLOWORLD.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('"MDRUSERBND')
0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

decimal seperator

0004.00 * ©=2019 Midrange Dynamics =

0005.00 * MDRest4i OVERRIDE - uncomment to allow comma,
0006.00 * ©=2019 Midrange Dynamics =

0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics =

0009.00 * ©=2019=Midrange Dynamics

0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice
0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component
0016.00 * ©=2019=Midrange Dynamics =

0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
0019.00 /copy grpglesrc,mdrusercpy

0020.00

0021.00 // Variable Definitions

0022.00 d w_string s 20480
0023.00 d w_str2 s 20480
0024.00

0025.00 // Write query parameter definitions
0026.00 d p name S 50A
0027.00 d n name S n
0028.00 d p title s 5A
0029.00 d n_title S n
0030.00

0031.00 // Indicate subroutine overrides defined locally

0032.00 /define LXR CustomInit
0033.00

0034.00 /define LXR_CheckParms
0035.00 /define LXR SetMethod
0036.00 /define LXR SetParms
0037.00 /define LXR ProcGET
0038.00

0039.00 /copy grpglesrc,mdrestdfn
0040.00 /copy grpglesrc, lxrrestc
0041.00

0042.00 /undefine LXR CustomInit
0043.00

0044.00 /undefine LXR_ CheckParms
0045.00 /undefine LXR SetMethod
0046.00 /undefine LXR SetParms
0047.00 /undefine LXR ProcGET
0048.00

0049.00 /Free

0059.00

0050.00 //
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0051.
0052.
0053.
0054.
0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.
0087.
0088.
0089.
0090.
0091.
0092.
0093.
0094.
0095.
009%6.
0097.
0098.
0099.
0100.
0101.
0102.
0103.
0104.
0105.
0106.
0107.
0108.
0109.
0110.
0111.
0112.
0113.
0114.
0115.
O0lle.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00

//
//
Be
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Customized initialization

gsr Z CustomInit;

// If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
// set w _maxrsplen to the expected maximum response length

// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;

// If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
// set w maxreglen to the expected maximum request body length
// w_maxreglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of this pro

// In order to determine the actual request/response size, set the

// indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
// The REST API will then only return the request/response size.

// The indicator "n getrspsize" will allocate 500MB memory from heap
// to process the regeust and return the response size.

// If the expected response size is much lesser, set the max expected
// size in "w_debug max rsp size" e.g. 10485760 (10MB)

// Use this IFS switch to log the API data in an IFS Folder

// If you set n saveIFSSwitch to *on; Then set the log filepath e.g:
// w_savelFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt"
n_savelIFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
// where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
ng_merobHdr = *off;

// Extracts request query parameters to d Qparm data structure
n_extractQryPrms = *off;

Endsr;
[/ mmmmmmmmmmmmm e ===
// Check and Populate Parms - Empty Declaration
// - == - - == —==
Begsr z checkParms;
if %trim(d parm(l).s _value) <> '*notFound';
p_name = %trim(d parm(l).s value);
n_name = *On;
endif;
if %trim(d parm(2).s value) <> '*notFound';
p_title = %trim(d parm(2).s value);
n _title = *On;
endif;
Endsr;
//
// Populate Required Parameters List
// ===
Begsr z setParms;
// Populate the List of Expected Parms:
d parm(1l) .s Name= 'name';
d parm(1l) .s Required= *on ;
d parm(2) .s Name= 'title';
d parm(2) .s Required= *off ;
Endsr;
// = —= - = — = - - —
// Populate Parms Required RETURN (HTTP TYPE - OPTION)

//
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0117.00 begsr z setMethod;
0118.00 // Required and Optional Parameters:
0119.00 beginObject (' "),
0120.00 addChar ('Get':'Mandatory Parms: name ::Optional Parms: title');
0121.00 endObject (' ');
0122.00 n_ParmError = *on;
0123.00 Endsr;
0124.00 // === == = ===
0125.00 // Override Get Method
0126.00 [/ ====== == == = = = == == ====
0127.00 Begsr z ProcGET;
0128.00
0129.00 // Logic from custom copybook
0130.00 // added by stu
0131.00
0132.00 // Write your database interaction logic here
0133.00 Exsr Z PrcSndRsp;
0134.00
0135.00

0136.00 Endsr;
0137.00 // === ===

0138.00 // // Process Send Response

0139.00 // ==
0140.00 Begsr Z PrcSndRsp;

0141.00

0142.00 Endsr;
0143.00 /End-Free
0144.00 //
0145.00 // LXR Generic Procedures

0146.00 // =
0147.00 /copy grpglesrc,lxrrestp

Now we will manually add logic to in z_ PROCGET subroutine as well as specifying the JSON response. To add
your own logic to the generated program for the GET method, the default LXR_PROCGET subroutine in the
copybook was overridden during the generation, because the GET method was selected. For this a compiler
directive “/define-/undefine” is used. It is important to note that this “/define LXR_PROCGET” is added before
the “/copy LXRRESTC”, and “/undefine LXR_PROCGET” is added after the “/copy LXRRESTC”. Otherwise the
compiler will include the subroutine defined in LXRREST copybook and therefore it will cause compilation
failure.

The source below contains the original generated source, plus the code added manually (highlighted in red).

Comments (highlighted in green below) were added for better understanding of this REST GET service
example.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('MDRUSERBND')
0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0004.00 * ©=2019 Midrange Dynamics

0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics =
0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics = === = == === =
0009.00 * ©=2019=Midrange Dynamics

0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice

0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component

0016.00 * ©=2019=Midrange Dynamics

0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
0019.00 /copy grpglesrc,mdrusercpy

0020.00

0021.00 // Variable Definitions
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0022.
0023.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043.
0044.
0045.
0046.
0047.
0048.
0049.
0050.
0051.
0052.
0053.
0054.
0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.

00
00

00 d w message

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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s 20480
s 20480
s 100

// Write query parameter definitions

d p name
d n name
d p title
d n _title

s 50A
s n
s 5A
s n

// Indicate subroutine overrides defined locally
/define LXR CustomInit

/define LXR CheckParms
/define LXR SetMethod
/define LXR SetParms
/define LXR ProcGET

/copy grpglesrc,mdrestdfn
/copy gqrpglesrc,lxrrestc

/undefine

/undefine
/undefine
/undefine
/undefine

/Free

/] ===

LXR CustomInit

LXR CheckParms
LXR SetMethod
LXR SetParms
LXR ProcGET

// Customized initialization

//

Begsr Z

// If

CustomInit;

the response (GET/POST/PUT/PATCH) is greater than 5Mb,

// set w maxrsplen to the expected maximum response length
// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;

// If

the requestBody (POST/PUT/PATCH) is greater than 5Mb,

// set w _maxreglen to the expected maximum request body length
// w_maxreglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of this pro
// In order to determine the actual request/response size, set the

// indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
// The REST API will then only return the request/response size.

// The indicator "n getrspsize" will allocate 500MB memory from heap
// to process the regeust and return the response size.

// If

the expected response size is much lesser, set the max expected

// size in "w_debug max rsp size" e.g. 10485760 (10MB)

// Use this IFS switch to log the API data in an IFS Folder

// If

you set n savelIFSSwitch to *on; Then set the log filepath e.g:

// w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt"
n_savelIFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
// where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
ng mdrJobHdr = *on;

// Extracts request query parameters to d Qparm data structure
n_extractQryPrms = *off;
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0087.00
Endsr;
0089.00
0090.00 //
0091.00 // Check and Populate Parms - Empty Declaration
0092.00 [/ ===
0093.00 Begsr z_checkParms;
0094.00
0094.01 // In this subroutine, we are checking if the specific query parameter
0094.02 // is supplied and if so, set the value in that parameter and the
0094.03 // corresponding indicator is set *On
0094.04
0095.00 if Strim(d parm(l) .s value) <> '*notFound';
0096.00 p name = $trim(d parm(l).s value);
0097.00 n_name = *On;
0098.00 endif;
0099.00 if Strim(d parm(2).s value) <> '*notFound';
0100.00 p title = %trim(d parm(2).s value);
0101.00 n_title = *On;
0102.00 endif;
0103.00
0104.00 Endsr;
0105.00 //
0106.00 // Populate Required Parameters List
0107.00 //
0108.00 Begsr z_setParms;
0109.00 // Populate the List of Expected Parms:
0110.00 // In this case, we are expecting name (in small case) as the mandatory
0111.00 // parameters and title as the optional parameter. When both are supplied,
0112.00 // the query string will be like "../HELLOWORLD?name=Bobé&title=Mr." but
0113.00 // if only mandatory parm is supplied, it is like ../HELLOWORLD?name=Bob
0114.00
0115.00 d parm(l) .s Name= 'name';
0116.00 // The name is required and hence below indicator is being set as *On
0117.00 d parm(l) .s Required= *on ;
0118.00
0119.00 d parm(2) .s Name= 'title';
0120.00 // The title is optional and hence below indicator is being set as *Off
0121.00 d parm(2) .s Required= *off ;
0122.00
0123.00 // The REST service validates if the mandatory parameter (i.e. the one
0124.00 // with s required indicator set to *On) is supplied or not. If it's
0125.00 // not supplied, the parameter error is sent as the response and no
0126.00 // further processing happens
0127.00 Endsr;
0128.00 //
0129.00 // Populate Parms Required RETURN (HTTP TYPE - OPTION)
0130.00 //
0131.00 begsr z_setMethod;
0132.00 // Required and Optional Parameters:
0133.00
0134.00 // This subroutine gets called when all the mandatory parameters are not
0135.00 // supplied. Below message will be displayed for this API but you can
0136.00 // give your own message that you like
0137.00
0138.00 beginObject (' ");
0139.00 addChar ('Get': 'Mandatory Parms: name ::0ptional Parms: title');
0140.00 endObject (' ') ;
0141.00 n_ParmError = *on;

0142.00 Endsr;
0143.00 //

0144.00 // Override Get Method
0145.00 //

0146.00 Begsr z_ProcGET;

0147.00

0148.00 // Logic from custom copybook
0149.00

0150.00

0151.00 // Write your database interaction logic here
0152.00 Exsr Z PrcSndRsp;

0153.00

0154.00

0155.00 Endsr;
0156.00 //
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0157.00 // // Process Send Response
0158.00 /7
0159.00 Begsr Z PrcSndRsp;
0160.00
0161.00 // The control reached here means the mandatory parameters have been
0162.00 // supplied but we have to check if the optional parameters have been
0163.00 // supplied or not and accordingly write the logic to send response
0164.00
0165.00 // In this example, if the parameter "name" was supplied, the value
0166.00 // is set in "p name" variable and the indicator "n name" is set *On
0167.00 // Likewise, if "title" is supplied, the variables "p title" and
0168.00 // "n_title" are set.
0169.00
0170.00 if n _title = *On;
0171.00 w message = 'Hello ' + Strim(p title) + ' ' + Strim(p name);
0172.00 else;
0173.00 // optional parameter not provided, use "user" as default value
0174.00 w_message = 'Hello user ' + Strim(p_name);
0175.00 endif;
0176.00
0177.00 // We have to first return HTTP headers and then the response
0178.00 // Response has to be sent in the format provided in http header.
0179.00 // By default, the content-type is set to "json" and therefore
0180.00 // the response has to be in JSON format
0181.00
0182.00 // Below function with blank parameter writes non-labeled opening
0183.00 // curly brace
0184.00
0185.00 beginObject (' ');
0186.00
0187.00 // Below function writes label value pair e.g. below
0188.00 // "message" : "Hello Mr. John"
0189.00
0190.00 addChar ('message':%trim(w message)) ;
0191.00
0192.00 endObject () ;
0193.00
0194.00 // No further processing is needed. The system will send your response
0195.00 // and exit the program.

0196.00 Endsr;

0197.00 /End-Free
0198.00 //
0199.00 // LXR Generic Procedures
0200.00 //
0201.00 /copy grpglesrc,lxrrestp

Now let’s compile and call helloworld. Here are the example links to call hello world.
Paste the following URL into your browser:
http://youribmiserver:yourportnumber/yourlibrary/helloworld

You will get this response:

{"Get": "Mandatory Parms: name :: Optional Parms: title"}

The response above is produced by line 139.00

Now paste the following URL into your browser (note the case of parameters as we gave during API creation,
the both parameters “name” and “title” was in lower case):

http://youribmiserver:yourportnumber/yourlibrary/helloworld?name=Bob&title=Mr

we get this response:

}

message": "Hello Mr Bob"

The response above is produced by line 185.00 to 192.00 inclusive.
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Let’s explain how it all fits together.

You are provided with the following source members as templates:

LXRRESTC MDRest4i Generic C Specs for Main routines and subroutines controlling the
Rest Services REST service execution

MDRESTDFN | MDRest4i Generic D Specs for Standard variable & prototype definitions for
Rest Services REST service

LXRRESTP MDRest4i Generic P Specs for Standard procedures used in REST service
Rest Services

You are required to populate the following subroutines as needed:

ez setParms— Populate the name of expected parameters as well as if they are mandatory. To override
this subroutine, “/define LXR_setParms” is required before including LXRRESTC copybook.

e 7z setMethod — Populate Services Methods and Requirement. To override this subroutine, “/define
LXR_SetMethod” is required before including LXRRESTC copybook.

e 7z Proc***() — The actual progam logic will reside in this Subroutine as well as the return output
creation. To override these subroutines, appropriate define compiler directive is required.

ez Customlnit — If you want to override this subroutine in your program for any initialization before
the REST service starts running, add “/define LXR_CustomlInit” before including LXRRESTC copybook.
Then define z_CustomlInit subroutine in the program to add any initialization of standard variables.

If you want to debug the service, add the statement with “/define trace” in your program before including
MDRESTDFN copybook or initialize n_trace with *On in z_Customlnit subroutine. For more info please see
Debugging the service in section 3.2 in the document above. Or look at the HTTP headers in the response in
the browser. This can be viewed looking in Developer mode in Chrome browser for example, selecting the
network tab, refresh the page, and looking at the response headers for the resource helloworld.

If you want to log the incoming http requests in an IFS file, initialize n_savelFSSwitch indicator with *On in
z_Customilnit subroutine. The log files will be created with the name “LXRLOGS_” followed by the system
timestamp. The logs are by default created in the directory specified in DFTLOGDIR data area under MDRST
library. If you want to change the IFS location, initialize the variable w_savelFSPath with the directory path
along with the file name(e.g. w_savelFSPath = ‘/home/temp/LxrLogs.txt’).

If you want the specific rest service should only be allowed for the relevant http method, override the other
subroutines and write the statement “SetHttpStatus(405: '"Wrong method');” in that subroutine. The starting
subroutines for the different requests are z_getMethod, z_postMethod, z_putMethod, z_patchMethod,
z_delMethod, z_optionsMethod.

4.2.2  GET Method Service with Database reads

For this example we use the LXCLIENT table included in the library MDRST. Please copy this data table to your
library [YOURLIB].

First of all prompt the command MDRST/MDRGENPRD from the command line and use below parameters to
run the command:
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e Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the GET method in our API so we are selecting “Y” in Get method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

o Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e  We have three provisions as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want to

process any DB file or any external program. The default is “N”. Press enter to see next
parameters.

e |f we want to use paging logic in the API, select “Y” above Otherwise default is “N”. Press page down
key to see next parameters.

e Now provide the DB file name and library, select ‘Y” in “parm required” and press enter to enter
the parameters.

In target library we will specify the library name where member would be generated.

In target source file we will specify the source file name.
In target source member we will specify the source member name.

In this example, we have used GET method, so below parameter should be set “Y”.

Get Method Required? . . . . . . Y
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In this example, we don’t want to read response through the MDRJSONF or IFS file so, we have used USR
method:

Response Processing Method . . USR IFS, DBF, USR

To use the database I/0, the below parameter should be set “D”.

Processing Type . . . . . . . . >0D D=DB, C-Call, N-Not Reqd

Here we are supplying database details.
pefault DB File . . . . . . . . > LXCLIENT Name, *NONE
Library . . . . . . . . . . . > MDRST Name, *LIBL

If we want to have the parameters in API, then below parameter should be set “Y”.

Parm Required? . . . . . . . . . >Y

Here we are supplying one parameter “id” with mandatory option “N”. It means it’s an
optional parameter.

List of parameters:
Parameter Name . . . . . . . . > id
Mandatory Y/N? . . . . . . . . >N Character value

Once the command completes the execution, the source member below is generated under the specified
source file and library combinations and it gets compiled as well. The name of the program is CLIENTS.

0005.00 * ©=2019 Midrange Dynamics

0006.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0007.00 * ©=2019 Midrange Dynamics = = == =
0008.00 * h decedit(',")

0009.00 * ©=2019=Midrange Dynamics = === = == === =
0010.00 * ©=2019=Midrange Dynamics

0011.00 * Create Date

0012.00 * Created By : Midrange Dynamics

0013.00 * Description : This is the MDRest4i RESTfull Webservice

0014.00 * Service Type: RESTfull Webservice

0015.00 * Input : GET Request - URL PARMS

0016.00 * Output : Error/warning - JSON Component

0017.00 * ©=2019=Midrange Dynamics

0018.00

0019.00 // Standard MDRest4i Copybooks for REST Service
0020.00 /copy dgrpglesrc,mdrusercpy

0021.00

0022.00 // Variable Definitions

0023.00 d w_string s 20480

0024.00 d w_str2 s 20480

0025.00 // Define Work Variables for SQL building
0026.00 d ds

0027.00 d s_statement 1024 varying
0028.00 d s statementl 1024 overlay (s statement:+3)
0029.00 d s firstRec n

0030.00 d w_stmtcnt s 200

0032.00 // Custom Variables for response schema
0033.00 d 4 s ds qualified
0034.00 d 1x id 9B 0
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0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043.
0044.
0045.
0046.
0047.
0048.
0049.
0050.
0051.
0052.
0053.
0054.
0055.
0056.
0057.
0058.
0059.
0050.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0084.
0086.
0087.
0089.
0090.
0091.
0091.
0092.
0093.
0094.
0095.
009%96.
0097.
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0098.
0099.
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00
00
00
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00
00
00
00
00
00
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00
00
00
00
00
00
00
00
00
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00
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0.0 0000000000

[oR

d

1x cli
1x cln
1x cls

1x clt
lx:clp
1x cle
1x cla
1x cla
1x cla
1x clp
1x cll

w_Coun

// Wri
p_id
n id

// Indi
/define

/define
/define
/define
/define

MDRest4i Tutorial
dno 15A
ame 30A
urname. ..

30A
itle 10A
hone 15A
mail 100A
ddrl 30A
ddr2 30A
ddr3 30A
code 15A
ang 1A
t S 101 0
te query parameter definitions

s 9B 0
s n

cate subroutine overrides defined locally
LXR CustomInit

LXR CheckParms
LXR SetMethod
LXR SetParms
LXR _ProcGET

/copy grpglesrc,mdrestdfn
/copy qgrpglesrc, lxrrestc

/undefi

/undefi
/undefi
/undefi
/undefi

/Free

ne LXR CustomInit

ne LXR CheckParms
ne LXR SetMethod
ne LXR SetParms
ne LXR ProcGET

//
//

Customized initialization

//
Begsr

Z CustomInit;

If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
set w maxrsplen to the expected maximum response length
uncomment the statement below and set the value as required
w_maxrsplen =15542880;

If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
set w maxreqglen to the expected maximum request body length
w_maxreqlen =15542880;

If request or response value is greater than 16MB,
declare the keyword "alloc(*teraspace)" in control spec of this pro

In order to determine the actual request/response size, set the
indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
The REST API will then only return the request/response size.

The indicator "n getrspsize" will allocate 500MB memory from heap
to process the regeust and return the response size.

If the expected response size is much lesser, set the max expected
size in "w debug max rsp size" e.g. 10485760 (10MB)

Use this IFS switch to log the API data in an IFS Folder
If you set n saveIFSSwitch to *on; Then set the log filepath e.g:
w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt "'
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0100.00 n_saveIFSSwitch = *off;
0101.00
0102.00 // Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
0103.00 // where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
0104.00 ng mdrJobHdr = *off;
0105.00
0106.00 // Extracts request query parameters to d Qparm data structure
0107.00 n_extractQryPrms = *off;
0108.00
0109.00 Endsr;
0103.00
0104.00 // = ==
0105.00 // Check and Populate Parms - Empty Declaration
0106.00 // = = = = ==
0107.00 Begsr z checkParms;
0108.00
0109.00 if %trim(d parm(l).s value) <> '*notFound';
0110.00 p id = %dec(%trim(d parm(l).s value) :9:0);
0111.00 n_id = *On; B B
0112.00 endif;
0113.00
0114.00 Endsr;
0115.00 // =
0116.00 // Populate Required Parameters List
0117.00 [/ ===================== = =
0118.00 Begsr z_ setParms;
0119.00 // Populate the List of Expected Parms:
0120.00 d parm(1l).s Name= 'id';
0121.00 d parm(1l) .s Required= *off ;

0122.00 Endsr;
0123.00 // = == == =

0124.00 // Populate Parms Required RETURN (HTTP TYPE - OPTION)

0125.00 // = =

0126.00 begsr z_ setMethod;

0127.00 // Required and Optional Parameters:
0128.00 beginObject (' '");

0128.00 addChar ('Get':'Optional Parms: id');
0128.00 endObject (' ') ;

0129.00 n_ ParmError = *on;

0130.00 Endsr;

0131.00 //

0132.00 // Override Get Method

0133.00 // = = = = = = = =
0134.00 Begsr z_ ProcGET;

0135.00

0136.00 // Logic from custom copybook

0137.00

0138.00 Exsr z PrcResponse;

0139.00

0140.00 Endsr;

0141.00 // =

0142.00 // Process Response

0143.00 // = = = = = ==
0144.00 Begsr z_ PrcResponse;

0145.00

0146.00 n BgnKey = *Off;

0147.00 clear d_S;

0148.00 // Main SQL statement for cursors

0149.00 s statement =

0150.00 'gelect ID, CLIDNO, CLNAME, CLSURNAME, CLTITLE, CLPHONE, CLEMAIL,'+
0151.00 ' CLADDR1, CLADDR2, CLADDR3, CLPCODE, CLLANG from LXCLIENT';
0152.00

0153.00 w_stmtcnt = 'select count (*) from LXCLIENT';

0154.00

0155.00 // Below is an optional parameter in query string

0156.00 if n id = *On;
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0157.00 s _statement = $trim(s_statement) + ' where ID = '+ %char(p id);
0158.00
0159.00 w_stmtcnt = Strim(w_stmtcnt) + ' where ID = '+ S%char(p id);
0160.00 endif;
0161.00
0162.00 // Start preparing cursors
0163.00 exec sqgl prepare w_stmtcnt from :w stmtcnt;
0164.00
0165.00 exec sql prepare s statementl from :s statementl;
0166.00
0167.00 if sglstt <> c_SglSuccess;
0168.00 ErrorJSON ('No data to return');
0169.00 leavesr;
0170.00 endif;
0171.00
0172.00 // Process SQL data
0173.00 exec sql declare c2 curser cursor for w_stmtcnt;
0174.00 exec sql open c2 curser;
0175.00 // Load the count of records
0176.00 exec sql fetch c2 curser into :w_count;
0177.00 exec sql declare cl curser cursor for s statementl;
0178.00 exec sql open cl curser;
0179.00 // Prepare an array for multiple record selection
0180.00 exec sql fetch cl curser into :d_S;
0181.00 if sglstt = ¢ SglSuccess or sglstt < c SqlEOF;
0182.00 // Build Response Container
0183.00 if w_count > 1;
0184.00 beginObject (' "),
0185.00 beginArray ('LXCLIENT') ;
0186.00 endif;
0187.00 else;
0188.00 ErrorJSON ('No data to return');
0189.00 leavesr;
0291.00 endif;
0292.00
0293.00 dow sglstt < c_SqlEOF;
0294.00 Exsr Z ProcessSend;
0295.00 exec sql fetch cl curser into :d S;
0295.00 enddo;
0296.00 if w_count > 1;
0297.00 endArray () ;
0298.00 endObject () ;
0299.00 endif;
0200.00
0201.00 // Close the cursors
0202.00 exec sql close cl curser;
0203.00 exec sql close c2 curser;
0204.00

0205.00 Endsr;
0206.00 // = = = =

0207.00 // Process the DB file

0208.00 // =========================================================
0209.00 Begsr Z ProcessSend;

0210.00

0211.00 beginObject (' ") ;

0212.00

0213.00 // Execute any data manipulations here

0213.00

0214.00 // Add a JSON object for each field from IO/SQL
0215.00 addIntr('id' : d s.lx id);

0216.00 addchar ('clidno': %trim(d s.lx clidno));
0217.00 addchar ('clname': $trim(d s.lx clname));
0218.00 addchar ('clsurname': $trim(d s.lx clsurname));
0219.00 addchar ('cltitle': %$trim(d s.lx cltitle));
0200.00 addchar ('clphone': %trim(d s.lx clphone));
0201.00 addchar ('clemail': $trim(d s.lx clemail));
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0202.00 addchar ('claddrl': %trim(d s.lx claddrl));
0203.00 addchar ('claddr2': %trim(d s.lx claddr2));
0204.00 addchar ('claddr3': $trim(d s.lx claddr3));
0205.00 addchar ('clpcode': %trim(d s.lx clpcode));
0206.00 addchar ('cllang': %trim(dis.lxicllanq));
0211.00 endObject () ;

0213.00 Endsr;

0214.00 /End-Free

0215.00 // = = =
0216.00 // LXR Generic Procedures

0217.00 // = = =
0218.00 /copy grpglesrc, lxrrestp

Colour Legend:

Header Specifications

Green Copybooks for the MDRest4i engines.

Blue Work field definitions on the basis of the File Fields along with prefix Ix_.
DarkRed See Z_PrcResponse Routine below

Purple See Z_PrcResponse Routine below

Pink See Z_PrcResponse Routine below

Brown See Z_ProcessSend Routine below

Royal Blue See Z_SetParms Routine below

Z_PrcResponse Routine: In this routine we fetch the data by building an SQL query based on the parameters
supplied in the command. If no values are supplied in the parameters of the command, then the API will return
the whole data set based upon the SQL query. In the above example, we are using one parameter and that is
optional. So, there are two possibilities (e.g. one parameter/ no parameters) and accordingly the query is first
created without any “where” clause as highlighted in dark red. Then, there is a condition to check if the
parameter is supplied or not and accordingly add the “where” clause in SQL query as highlighted in purple. To
validate the file has multiple records to be returned via JSON array, the command likewise writes the code to
count the records via sq. query as highlighted in pink color.

Z_ProcessSend Routine: Please refer the highlighted brown color section through which we write the response
(Add a JSON object for each field obtained via SQL 1/0).

Z_SetParms Routine: Since we are using the optional parameter, so the required indicator has been set *Off,
please refer the highlighted royal blue color.

4.2.3 POST Method Service with generated logic for database Updates

Let’s create an example program to parse a request Body from a POST request as well as writing a response.
The command will create the member, write the data structure definition with all the necessary fields as the
subfields of the DS. The processing logic will fetch the value in each subfield from the request body, write them
to the database file and then send the response.
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First of all prompt the command MDRST/MDRGENPRD from the command line and use the parameters below
to run the command:

o Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the POST method in our APl so we are selecting “Y” in Post method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J)” for JSON. After this press
enter to see the next parameters.

e Now here are three provisions, “IFS” for writing JSON request to the IFS file, “DBF” for writing
JSON request to MDRIJSONF DB file and the last is “USR” which will add logic inside the API. “USR”
set as default. After that, Press enter to see the next parameters.

e Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e Three provisions here as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want process
any DB file or any external program. The default is “N”. Press enter to see next parameters.

e Page down to see the remaining parameters.

In the target library we will specify the library name where member would be generated.
In the target source file we will specify the source file name.
In the target source member we will specify the source member name.

In this example, we have used the HTTP POST method, so parameter below should be set “Y”.
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Post Method Required? . . . . . >Y Y=Yes , N-No

In this example, we don’t want to write request body in the IFS file or DB file, so we are using option USR
Requestbody Parse Method . . . . USR IFS, DBF, USR

In this example we don’t want to send response from IFS file or DB file, so we are using option “USR” method:
Response Processing Method . . . USR IFS, DBF, USR

We then set “Include DBF I/O” as “D” and press enter. It will open another parameter “Default DB File” and
“Library”. We entered the file name as “LXCLIENT” and library as “MDRST”. This setting means the generated
POST APl would expect the incoming request body having single record with all the fields of the DB file where
the record would be written and response sent.

Processing Type . . . . . . . .>D D=DB, C-Call, N-None
Default DB File . . . . . . . . > LXCLIENT
Library . . . . . . . . .. 0> MDRST

Once the command execution completes, the source member below is generated under the specified source
file and library combinations, and the program will be compiled into the target library. The name of the
program is CLIENTPST.

0005.00 * ©=2019 Midrange Dynamics

0006.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0007.00 * ©=2019 Mldrange Dynamics = ==
0008.00 * h decedit(',")

0009.00 * ©—2019—M1drange Dynamics=====

0010.00 * ©=2019=Midrange Dynamics

0011.00 * Create Date

0012.00 * Created By : Midrange Dynamics

0013.00 * Description : This is the MDRest4i RESTfull Webservice
0014.00 * Service Type: RESTfull Webservice

0015.00 * Input : GET Request - URL PARMS

0016.00 * Output : Error/warning - JSON Component

0017.00 * ©= 2019—M1drange Dynamics

0018.00

0019.00 // Standard MDRest4i Copybooks for REST Service
0020.00 /copy d9grpglesrc,mdrusercpy

0031.00

0032.00 // Variable Definitions

0033.00 d w_string s 20480

0034.00 d w_str2 s 20480

0035.00 // Define Work Variables for SQL building
0036.00 d ds

0037.00 d s_statement 1024 varying
0038.00 d s_statementl 1024 overlay (s statement:+3)
0039.00 d s _firstRec n

0040.00 d w_stmtcnt s 200

0042.00 // Custom Variables for response schema
0043.00 d d_s ds qualified
0044.00 d 1x id 9B 0

0044.00 d 1x clidno 15A

0045.00 d 1x clname 30A

0046.00 d 1x clsurname...
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0047.
0048.
0049.
0050.
0051.
0052.
0053.
0054.
0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.
0087.
0088.
0089.
0090.
0091.
0092.
0093.
0094.
0095.
009%96.
0097.
0098.
0099.
0105.
0106.
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d 30A

d 1x cltitle 10A

d 1x clphone 15A
d 1x clemail 100A
d 1x claddrl 30A

d 1x claddr2 30A
d 1x claddr3 30A
d 1x clpcode 15A

d 1x cllang 1A

d w_Count S 10i O

// Write query parameter definitions

// Indicate subroutine overrides defined locally
/define LXR CustomInit

/define LXR ProcPost

/copy qgrpglesrc,mdrestdfn
/copy gqrpglesrc, lxrrestc

/undefine LXR CustomInit
/undefine LXR ProcPost

/Free

// - — ==

// Customized initialization
// = == = = == == ====

Begsr Z CustomInit;

// If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
// set w maxrsplen to the expected maximum response length

// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;

// If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
// set w _maxreglen to the expected maximum request body length
// w_maxreglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of this pro

// In order to determine the actual request/response size, set the

// indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
// The REST API will then only return the request/response size.

// The indicator "n getrspsize" will allocate 500MB memory from heap
// to process the regeust and return the response size.

// If the expected response size is much lesser, set the max expected
// size in "w debug max rsp size" e.g. 10485760 (10MB)

// Use this IFS switch to log the API data in an IFS Folder

// If you set n saveIFSSwitch to *on; Then set the log filepath e.g:
// w_savelFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt"
n_saveIFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
// where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
ng_merobHdr = *off;

// Extracts request query parameters to d Qparm data structure
n_extractQryPrms = *off;

Endsr;

/] === —-
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0107.00 // Override Post Method
0108.00 //
0109.00 Begsr z_ ProcPost;
0110.00
0111.00 // Logic from custom copybook
0112.00
0113.00 Exsr z LoadRegBody;
0114.00 Exsr z PrcDBWrite;
0115.00 Exsr z_PrcPostRsp;
0116.00

0117.00 Endsr;

0118.00 //

0119.00 // Process Request Body

0120.00 [/ ===

0121.00 Begsr z LoadRegBody;

0122.00

0123.00 // Load the regeust body

0124.00 clear d S;

0125.00

0126.00 // Add an statement for each expected DB Field
0128.00 d s.lx id = JrPathN('id');

0128.00 d s.1lx clname = JPathV ('clname');

0129.00 d s.lx clsurname = JPathV ('clsurname');
0130.00 d s.1lx cltitle = JpPathVv ('cltitle');

0131.00 d s.1lx clphone = JPathV ('clphone');

0132.00 d s.1lx clemail = JPathV ('clemail');

0133.00 d s.1lx claddrl = JPathV ('claddrl');

0134.00 d s.lx claddr2 = JbPathV ('claddr2');

0135.00 d s.1lx claddr3 = JPathV ('claddr3');

0136.00 d s.lx clpcode = JPathV ('clpcode');

0137.00 d s.1lx cllang = JPathV ('cllang');

0138.00

0139.00 endsr;

0140.00 //

0141.00 // Write the Requested Data

0142.00 //

0143.00 Begsr z_ PrcDBWrite;

0144.00

0151.00

0152.00 Endsr;

0153.00 //

0154.00 // Process Post Response

0155.00 // === ==============================
0156.00 Begsr z_ PrcPostRsp;

0157.00

0158.00 // Write the response

0159.00

0160.00 beginObject (' ") ;

0161.00 if sglcod = *zeros;

0162.00 addchar ('status' : 'data successfully written');
0163.00 else;

0164.00 addchar ('status' : 'data insert fail check joblog for details');
0165.00 endif;

0166.00 beginObject ('requestData') ;

00166.00 addIntr ('id' : d s.1x id);

0167.00 addchar ('clidno': Strim(d s.lx clidno));
0168.00 addchar ('clname': Strim(d s.lx clname));
0169.00 addchar ('clsurname': %trim(dis.lxiclsurname));
0170.00 addchar ('cltitle': %trim(d s.lx cltitle));
0171.00 addchar ('clphone': %trim(d s.lx clphone));
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0172.00 addchar ('clemail' m(d s.1lx clemail))
0173.00 addchar ('claddrl': Z'tmvm( _s.1lx claddrl))
0174.00 addchar ('claddr2': %$trim(d s.lx claddr2)):;
0175.00 addchar ('claddr3': 3trim(d s.lx claddr3))
0176.00 addchar ('c lp*ﬂdc 2 :’;LLL“ﬂ( s.1lx clpcode))
0177.00 addchar ('cllang' trim(d s.’xigHarQ’));
0178.00 cic () 2
0179.00 >ct () ;
0180.00

0181.00 endsr;

0182.00 /End-Free

0207.00 // = == = = == ===
0208.00 // LXR Generic Procedures

0209.00 [/ ====== == = = == ====
0211.00 /copy grpglesrc, lxrrestp

Colour Legend:

Header Specifications

Green Copybooks for the MDRest4i engines.
Blue Work field definitions on the basis of the File Fields along with prefix Ix_.
Purple See Z_LoadRequestBody Routine below

See Z_PrcDBWrite Routine below

Pink See Z_PrcPostRSP Routine below

Z_PROCPOST Routine: This subroutine gets the control when the request type is “POST”.
This routine has calls th three subroutines “z_PrcDBWrite”, “z_PrcPostRsp”,
“z_LoadReqBody”.

Z_LoadReqBody Routine: In this subroutine, the data structure is cleared first and then
“JGet” function is used to fetch the value of relevant field from the request body. If the field
is numeric or date field, appropriate type-casting is applied.

Z_PrcDBWrite Routine: In this subroutine, we have a very simple statement where we
insert the record in the DB file using the data structure populated from “z_LoadReqBody”
subroutine.

Z_PrcPostRSP Routine: In this subroutine, first the procedure "beginObject" is called with
blank value. This will open the top level curly brace in the response. We then call “addChar”
function to write the status of data write request. Subsequently, we open an inner object,
by calling the same “beginObject” procedure but this time with the label “requestData”.
This will open a curly brace labeled with "requestData" in response. Then, we are then
calling “addChar”, “addInt”, “addDec” procedures depending on the data type of the field
which is being written in response.
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Now let’s compile CLINTPST program and use details below in SOAPUI/POSTMAN (or any client software able
to POST JSON to a REST API) to call the API.

Before the test, kindly ensure the library which has the DB file processed in above MDRGENPRD, has been
added to the configuration file for the HTTP server instance you are using in this test. This is an example of the
library list setting in the httpd.conf file:

SetEnv QIBM_CGI_LIBRARY_LIST "DBLIB; MDRST" MDRST need not be in the library list unless objects used by
your added API logic are in that library.

SOAPUI/POSTMAN Testing specs

Method : POST

Media Type : application/json

EndPoint : http://youribmiserver:yourportnumber
Resource : /MDRTUTLIB /clientpst

POST Json Body :

{
"id": 7,
"clidno": "621572419",
"clname": "Richard",
"clsurname": "Gail",
"cltitle": "mr",
"clphone": "07856432194",
"clemail": "rgail@gmail.com",
"claddrl": "4 fox road",
"claddr2": "Post Town",
"claddr3": "Plantville",
"clpcode": "1001",

} "c1lang”": "E"

we get this response:

{
"status": "data successfully written",
"requestbData": {
"id": 7,
"clidno": "621572419",
"clname": "Richard",
"clsurname": "Gail",
"cltitle": "mr",
"clphone": "07856432194",
"clemail": "rgail@gmail.com",
"claddrl": "4 fox road",
"claddr2": "Post Town",
"claddr3": "Plantville",
"clpcode": "1001",
"c1lang": "E"
}
h

We can also run a query over the underlying LXCLIENT file to see the added record.
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4.2.3.1 POST Method Service with Manual logic for Database Updates

Let’s create an example program in which we will insert records into a database file using the POST method
from a client or consumer.

First of all prompt the command MDRST/MDRGENPRD from the command line and use the parameters below
to run the command:

e Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the POST method in our API so we are selecting “Y” in Post method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

e Now here are three provisions, “IFS” for writing JSON request to the IFS file, “DBF” for writing
JSON request to MDRJSONF DB file and the last is “USR” which will add logic inside the API. “USR”
set as default. After that, Press enter to see the next parameters.

e Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e Three provisions here as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want process
any DB file or any external program. The default is “N”. Press enter to see next parameters.

In the target library we will specify the library name where member would be generated.
In the target source file we will specify the source file name.

In the target source member we will specify the source member name.

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 37 /195


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutor|a|

In this example, we have used the HTTP POST method, so parameter below should be set “Y”.

We also set “Processing Type” as “N” which means we will manually add the required logic for database
operations. Once the command execution completes, the source member below is generated under the
specified source file and library combinations, and the program will be compiled into the target library. The
name of the program is CLIENTPST1.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('"MDRUSERBND')
0004.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0005.00 * ©=2019 Midrange Dynamics======== = = == == =
0006.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0007.00 * ©=2019 Midrange Dynamics = ==

0008.00 * h decedit(',")

0009.00 * ©=2019=Midrange Dynamics=== ===
0010.00 * ©=2019=Midrange Dynamics === === === =============
0011.00 * Create Date

0012.00 * Created By : Midrange Dynamics

0013.00 * Description : This is the MDRest4i RESTfull Webservice

0014.00 * Service Type: RESTfull Webservice

0015.00 * Input : GET Request - URL PARMS

0016.00 * Output : Error/warning - JSON Component

0017.00 * ©=2019=Midrange Dynamics === === === =============
0018.00

0019.00 // Standard MDRest4i Copybooks for REST Service
0020.00 /copy grpglesrc,mdrusercpy

0032.00

0033.00 // Variable Definitions

0034.00 d w _string s 20480
0035.00 d w_str2 s 20480
0036.00

0037.00 // Write query parameter definitions
0038.00

0039.00 // Indicate subroutine overrides defined locally
0040.00 /define LXR CustomInit

0041.00

0042.00 /define LXR ProcPost

0043.00

0044.00 /copy/grpglesrc,mdrestdfn

0044.00 /copy grpglesrc, lxrrestc

0045.00

0046.00 /undefine LXR CustomInit
0047.00

0048.00 /undefine LXR ProcPost
0049.00

0050.00 /Free
0051.00 V=== == = = Se——

0052.00 // Customized initialization

0053.00 [/ ====== === == === === === == === ====
0054.00 Begsr Z CustomInit;

0055.00

0067.00 // If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
0068.00 // set w maxrsplen to the expected maximum response length
0069.00 // uncomment the statement below and set the value as required
0070.00 // w_maxrsplen =15542880;

0071.00

0072.00 // If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
0073.00 // set w maxreglen to the expected maximum request body length
0074.00 // w_maxreqglen =15542880;
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0075.00
0076.00 // If request or response value is greater than 16MB,
0077.00 // declare the keyword "alloc (*teraspace)" in control spec of this pro
0078.00
0079.00 // In order to determine the actual request/response size, set the
0080.00 // indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
0081.00 // The REST API will then only return the request/response size.
0082.00 // The indicator "n getrspsize" will allocate 500MB memory from heap
0083.00 // to process the regeust and return the response size.
0084.00 // If the expected response size is much lesser, set the max expected
0085.00 // size in "w _debug max rsp size" e.g. 10485760 (10MB)
0086.00
0087.00 // Use this IFS switch to log the API data in an IFS Folder
0088.00 // If you set n _saveIFSSwitch to *on; Then set the log filepath e.g:
0089.00 // w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt'
0090.00 n_savelIFSSwitch = *off;
0091.00
0092.00 // Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
0093.00 // where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
0094.00 ng mdrJobHdr = *off;
0095.00
0096.00 // Extracts request query parameters to d Qparm data structure
0097.00 n_extractQryPrms = *off;
0098.00
0099.00 Endsr;
0081.00
0082.00 // = == = = == ===
0083.00 // Override Post Method
0084.00 // = === == = === = == === ====
0085.00 Begsr z_ ProcPost;
0086.00
0087.00 // Logic from custom copybook
0088.00
0089.00

0090.00 Endsr;

0091.00 /End-Free

0116.00 // = = = =
0117.00 // LXR Generic Procedures

0118.00 // ==
0120.00 /copy grpglesrc, lxrrestp

Now we will manually add logic in z_ProcPost subroutine as well as specifiying the JSON response. Here, we
want to be able to write multiple records in DB file and therefore we will load the received entries via
using“JPathV” function inside the generated program for the POST method, the default z_PROCPOST
subroutine in the copybook was overridden during the generation, because the POST method was selected.
For this a compiler directive “/define-/undefine” is used. It is important to note that this “/define
LXR_PROCPOST” is added before the “/copy LXRRESTC”, and “/undefine LXR_PROCPOST” is added after the
“/copy LXRRESTC”. Otherwise the logic added manually in the z_PROCPOST subroutine by the user would
cause compilation failure due to duplicate definition of subroutine.

The source below contains the original generated source, plus the z_ProcPost subroutine logic added manually
(highlighted in red), work fields used in program added manually (highlighted in blue).

Comments (highlighted in green below) were added for better understanding of this REST POST service
example.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('MDRUSERBND')
0004.00 h bnddir ('LXRGLOBAL':'BNDZIP')
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* ©=2019 Midrange Dynamics == =
* MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
* ©=2019 Midrange Dynamics = = == =
* h decedit(',")
* ©=2019=Midrange Dynamics = = == =
* ©=2019=Midrange Dynamics
* Create Date
* Created By : Midrange Dynamics
* Description : This is the MDRest4i RESTfull Webservice
* Service Type: RESTfull Webservice
* Input : GET Request - URL PARMS
* Output : Error/warning - JSON Component
* ©=2019=Midrange Dynamics==
// Standard MDRest4i Copybooks for REST Service
/copy dgrpglesrc,mdrusercpy
// Variable Definitions
d w_string s 20480
d w_str2 S 20480
// Data Structure Definitions
d w_Pos S 55 0
d i Lxclient S 35S 0 Inz(0)

0000000000000

/
/

/

/
/

/
/
/

// Data Struclure Definitions

d s DS Inz Qualified
id 9B 0
clidno 15A
clName 30A
clSurName 30A
clTitle 10A
clPhone 15A
clEmail 100A
clAddrl 30A
clAddr2 30A
clAddr3 30A
clPCode 15A
clLang 1A

// Write query parameter definitions

/ Indicate subroutine overrides defined locally
define LXR CustomInit

define LXR ProcPost

copy dgrpglesrc,mdrestdfn
copy grpglesrc, lxrrestc

undefine LXR CustomInit

undefine LXR ProcPost

ee
// = == = = == ===
// Customized initialization
/] === ===

Begsr Z CustomInit;

// If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
// set w maxrsplen to the expected maximum response length

// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;
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//
//
//

//
//

//

n_

//
//

If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
set w maxreqglen to the expected maximum request body length
w maxreqlen =15542880;

If request or response value is greater than 16MB,
declare the keyword "alloc (*teraspace)" in control spec of this pro

In order to determine the actual request/response size, set the
indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
The REST API will then only return the request/response size.

The indicator "n getrspsize" will allocate 500MB memory from heap
to process the regeust and return the response size.

If the expected response size is much lesser, set the max expected
size in "w_debug max rsp size" e.g. 10485760 (10MB)

Use this IFS switch to log the API data in an IFS Folder

If you set n savelFSSwitch to *on; Then set the log filepath e.g:
w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt"'
savelFSSwitch = *off;

Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc

ng mdrJobHdr = *off;

//

n_

Ends

//

Extracts request query parameters to d Qparm data structure
extractQryPrms = *off;

r;

//
//

Override Post Method

Begs

/7

ii

//
be
if

r z_ ProcPost;

Logic from custom copybook
Lxclient = JGetArrayDim('Lxclient');

Below statement used to write "{" in json response
ginObject (' ');

i Lxclient > 1;
beginArray ('recordsAdded') ;

endif;

Fo

r w Pos = 1 to i Lxclient;
clear d s;
// Receving the values in Data structure using JPathv

d s.id = %dec (JPathN('Lxclient (' + %char(w pos) + ').Id'):9:0);
d s.clIdNo = JPathV ('Lxclient (' + %char(w_pos) + '").clIdNo');

d s.clName = JPathV('Lxclient (' + %char(w pos) + ').clName');

d s.clSurName = JPathV ('Lxclient (' + %char(w pos) + ').clSurName');
d s.clTitle = JPathV('Lxclient (' + %char(w _pos) + ').clTitle');
d s.clPhone = JPathV('Lxclient (' + %char(w pos) + ').clPhone');
d s.clEmail = JPathV('Lxclient (' + %char(w pos) + ').clEmail');
d s.clAddrl = JPathV('Lxclient (' + %char(w_pos) + ').clAddrl');
d s.clAddr2 = JPathV('Lxclient (' + %char(w _pos) + ').clAddr2');
d s.clAddr3 = JPathV ('Lxclient (' + 3%char(w pos) + ').clAddr3');
d s.clPCode = JPathV('Lxclient (' + %char(w pos) + ').clPCode');
d s.cllLang = JPathV('Lxclient (' + %char(w _pos) + ').clLang');

// Insert the record in Lxclient file
Exec Sqgl
Insert InTo Lxclient (id,clIdNo, clName,clSurName,clTitle,clPhone,
clEmail, clAddrl, clAddr2, clAddr3, clPCode, clLang)values :d_S;

If SglCode = 0;
SetHttpStatus (201: 'Lxclient Record Inserted');
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0132.00
0136.00
0137.00 // Write the Json response
0138.00 if 1 Lxclient > 1;
0139.00 beginObject (' ") ;
0140.00 endif;
0141.00 addChar ('message':'Record added in lxclient table');
0142.00 addIntr ('id number':d S.id);
0143.00 addChar ('client name':%trim(d s.clName)) ;
0144.00 endObject () ;
0145.00 endif;
0146.00 endfor;
0147.00 if i Lxclient > 1;
0148.00 endArray () ;
0149.00 endif;
0150.00 // Below statement used to write "}" in json response
0151.00 endObject () ;

0152.00 Endsr;

0184.00 /End-Free

0256.00 // == = = SRR S S S S S S SS
0257.00 // LXR Generic Procedures

0258.00 /] === ===
0260.00 /copy grpglesrc,lxrrestp

Now let’s compile this CLIENTPST1 program and use details below in SOAPUI/POSTMAN (or any client software
able to POST JSON to a REST API) to call the API.

Note: Before the test kindly ensure YOURLIB has been added to the configuration file for the HTTP server
instance you are using in this test. This is an example of the library list setting in the httpd.conf file:

SetEnv QIBM_CGI_LIBRARY_LIST "YOURLIB; MDRST

MDRST need not be in the library list unless objects used by your added API logic are in that library.
SOAPUI/POSTMAN Testing specs

Method : POST

Media Type : application/json

EndPoint : http://youribmiserver:yourportnumber

Resource : /MDRTUTLIB /clientpstl

POST Json Body :

"Lxclient": [{

"1d": 30,

"clTIdNo": "6207215024011",
"cIName": "David",
"clSsurName": "Gail",
"clTitle": "mr",

"cTPhone": "07856432194",
"clEmail": "david@gmail.com",
"clAddrl": "4 fox road",
"clAddr2": "Post Town",

"claddr3": "plantville®,
"clpCode”: "1001",

"clLang": "E

}1

{
"1d": 31,
"clIdNo": "6207215024022",
"c1Name": "Steve",
"clsurName": "Hussy",
"clTitle": "mr",
"c1phone": "08856932187",
"clEmail": "steve@gmail.com",

"clAddrl": "5 fox road",
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"clAddr2": "Animal Town",
"clAaddr3": "Buckburg",
"clPCode": "1002",
"clLang": "F"

we get this response:

{
"recordsAdded": [{
"message": "Record added in Ixclient table",
"id_number": 30,
"client_name": "David"
%’
"message": "Record added in Ixclient table",
"id_number": 31,
} "client_name": "Steve"
]
3

We can also run a query over the underlying LXCLIENT file to see the added records. If the file was already
having the records, the “id_number” might be different in response.

4.2.4  Service generation with call to an external program

Let’s create an example of REST service in which we will call another program or the procedure of the specific
module or service program.

Prompt the command MDRST/MDRGENPRD from the command line and use the parameters below to run the
command:

e Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the GET method in our APl so we are selecting “Y” in Get method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

o Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.
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e We have three provisions as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want to
process any DB file or any external program. The default is “N”. Press enter to see next
parameters.

e Now here you need to supply object name and library of program, module or service program
which you want to call inside the API.

e In this way If you want to call the program, provide “Object Type” as “*PGM”, If you want to call
module Object, type will be “*MODULE” and in this way it will ask for procedure name which you
use in the APl and if you want to process service program, provide “Object Type” as *SRVPGM”
you need to supply procedure name also.

In the target library, source file and source member are the entries where the member will be generated.

In this example, we have specified the parameter below to “C” (i.e. external call). Then, we entered the object
name, object library and object type. Here, we typed the object type as *PGM and therefore the command will
generate the logic to call the specified external program. The field “Parm Required” is set to “P” and that
means directly supply the query parameters in the program/procedure call. If we type “Q”, same thing
happens but in this case, another set of variables with “w_" prefix is created. This variable gets used on the call
statement so that you can perform any intermediate calculation from the value received and maintained in the
query parameter.

While providing the parameter names, you have to also provide their data types. If a parameter is marked as
optional (i.e. required = “N”), the keyword option(*nopass) will be attached on the prototype declaration.
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Below is the generated source from the above command. The section specific to the program call (i.e.
prototype declaration and the actual call) has been highlighted in green color.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('MDRUSERBND')
0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0004.00 * ©=2019 Midrange Dynamics = = ==

0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics== == = = =
0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics = === = == === =
0009.00 * ©=2019=Midrange Dynamics

0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice

0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component

0016.00 * ©=2019=Midrange Dynamics

0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
0019.00 /copy grpglesrc,mdrusercpy

0020.00

0021.00 d clients Pr ExtPgm ('CLIENTS')
0022.00 d p custid TA
0023.00 d p_ custname 30A
0024.00

0025.00

0026.00 // Write query parameter definitions
0027.00 d p custid s TA
0028.00 d n_custid s n
0029.00 d p_ custname s 30A
0030.00 d n_custname s n
0031.00

0032.00 // Indicate subroutine overrides defined locally
0033.00 /define LXR CustomInit
0034.00

0035.00 /define LXR_CheckParms
0036.00 /define LXR_SetMethod
0037.00 /define LXR SetParms
0038.00 /define LXR _ProcGET
0051.00

0039.00

0040.00 /copy grpglesrc,mdrestdfn
0041.00 /copy grpglesrc, lxrrestc
0042.00

0043.00 /undefine LXR CustomInit
0044.00

0045.00 /undefine LXR CheckParms
0046.00 /undefine LXR SetMethod
0047.00 /undefine LXR_SetParms
0048.00 /undefine LXR ProcGET
0049.00

0050.00 /Free

0051.00 //

0052.00 // Customized initialization

0053.00 /] = =

0054.00 Begsr Z CustomInit;

0055.00

0056.00 // If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
0057.00 // set w maxrsplen to the expected maximum response length
0058.00 // uncomment the statement below and set the value as required
0059.00 // w_maxrsplen =15542880;

0060.00
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0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.
0087.
0088.
0089.
0090.
0091.
0092.
0093.
0094.
0095.
0096.
0097.
0098.
0099.
0100.
0101.
0102.
0103.
0104.
0105.
0106.
0107.
0108.
0109.
0110.
0111.
0112.
0113.
0114.
0115.
O0lle.
0117.
0118.
0119.
0120.
0121.
0122.
0123.
0124.
0125.
0126.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00

//
//
//

//
//

//

ni

//
//
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If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
set w maxreglen to the expected maximum request body length
w maxreqlen =15542880;

If request or response value is greater than 16MB,
declare the keyword "alloc (*teraspace)" in control spec of this pro

In order to determine the actual request/response size, set the
indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
The REST API will then only return the request/response size.

The indicator "n getrspsize" will allocate 500MB memory from heap
to process the regeust and return the response size.

If the expected response size is much lesser, set the max expected
size in "w debug max rsp size" e.g. 10485760 (10MB)

Use this IFS switch to log the API data in an IFS Folder

If you set n saveIFSSwitch to *on; Then set the log filepath e.g:

w saveIFSPath='/MDREST4i/myfolder/mycustoml ogs/LogFileddmmyyyy.txt'
saveIFSSwitch = *off;

Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc

ng mdrJobHdr = *off;

//

ni

Extracts request query parameters to d Qparm data structure
extractQryPrms = *off;

Endsr;

//
//
//

Check and Populate Parms - Empty Declaration

Begsr z checkParms;

if %trim(d parm(l).s value) <> '*notFound';

p_custid = %trim(d parm(l).s value);
n_custid = *On;

endif;
if %trim(d parm(2).s value) <> '*notFound';
p_custname = %trim(d parm(2).s value);
n custname = *On;
endIf;
Endsr;
/] === === ====== —==——=——-
// Populate Required Parameters List
// ==
Begsr z setParms;
// Populate the List of Expected Parms:
d parm(l).s Name= 'custid';

d parm(1l) .s Required= *on ;
d parm(2) .s Name= 'custname';
d parm(2) .s Required= *on ;
Endsr;
// - == - - == ===
// Populate Parms Required RETURN (HTTP TYPE - OPTION)
// = —= - = — = - - —

begsr z setMethod;

//

Required and Optional Parameters:

beginObject (' ') ;

addChar ('Get': 'Mandatory Parms: custid, custname') ;
endObject (' ') ;

n_ParmError = *on;
Endsr;
//
// Override Get Method
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0127.00 // ===== = == == = = = == === ====
0128.00 Begsr z_ ProcGET;

0129.00

0130.00 // Logic from custom copybook

0131.00 // added by stu

0132.00

0133.00

0134.00 clients (p custid:p custname);

0135.00

0136.00

0137.00 Exsr Z PrcSndRsp;

0138.00

0139.00

0140.00 Endsr;

0141.00 // ===== = == == = = = == === ====
0142.00 // // Process Send Response

0143.00 [/ ====== ==== === === === = == === ====
0144.00 Begsr Z PrcSndRsp;

0145.00 -

0146.00 Endsr;

0147.00 /End-Free

0148.00 // ===== = == ========= ====== = = == == ====
0149.00 // LXR Generic Procedures

0150.00 [/ ====== === == === === === == === ====
0151.00 /copy grpglesrc, lxrrestp

Above is the automatically generated member where you can make the necessary adjustments according to
the processing requirements.

4.2.5 REST Service generation using IFS file

MDRest4i has functions that will automatically parse incoming JSON (requestBody in Provider or response in
consumer) through the IFS file. In this example we will write the request body JSON directly into an IFS file and
send the JSON response from the same IFS file.

e Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the POST method in our API so we are selecting “Y” in Post method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.
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o Now here are three provisions, “IFS” for writing JSON request to the IFS file, “DBF” for writing
JSON request to MDRIJSONF DB file and the last is “USR” which will add logic inside the API. “USR”
set as default. After that, Press enter and page down to enter the ifs file name.

o Here we need to supply complete IFS path including the file name where we want to write JSON
request body as per above.

e Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e We need to supply complete IFS path including the file name where from we want read JSON for
sending the response.

In the target library we will specify the library name where member would be generated.
In the target source file we will specify the source file name.
In the target source member we will specify the source member name.

In this example, we have used the HTTP POST method, so parameter below should be set “Y”.

Post Method Required? . . . . . >Y

In this example, we want to write request body in the IFS file so we need to select “IFS” and provide the
complete IFS file including the IFS file name. In this way APl will receive JSON request body through SOAP Ul or
POSTMAN and write this in the given IFS file.

Requestbody Parse Method . . . . > IFS IFS, DBF, USR
IFS File for Requestbody . . . . > '/home/MDRest4i/Testjson.json’

In this example We want to send response from the IFS file, so we need to supply “IFS” and also need to
provide the complete IFS file name including file name like below:

Response Processing Method . . . . . . . IFS IFS, DBF, USR
IFS File for Response . . . . . > '/home/MDRest4i/Testjson.json’

Once the command execution completes, the source member below is generated under the specified source
file and library combinations, and the program will be compiled into the target library. The name of the
program is IFSPRD.

Examples is below:

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('"MDRUSERBND')
0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')
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0004.00 * ©=2019 Midrange Dynamics============= = ===
0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics=== == =
0007.00 * h decedit(',")
0008.00 * ©=2019=Midrange Dynamics = = = == ====
0009.00 * ©=2019=Midrange Dynamics
0010.00 * Create Date
0011.00 * Created By : Midrange Dynamics
0012.00 * Description : This is the MDRest4i RESTfull Webservice
0013.00 * Service Type: RESTfull Webservice
0014.00 * Input : GET Request - URL PARMS
0015.00 * Output : Error/warning - JSON Component
0016.00 * ©=2019=Midrange Dynamics
0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
0019.00 /copy grpglesrc,mdrusercpy

0020.00

0021.00 // Variable Definitions

0022.00 d w_string s 20480
0023.00 d w_str2 s 20480
0024.00 d w_workstr s 5242880
0025.00 d w_datalen s 10i O
0026.00 d w_success s 1
0027.00 d w dbfsts s 50
0028.00

0029.00

0030.00 // Indicate subroutine overrides defined locally
0031.00 /define LXR CustomInit

0032.00

0033.00 /define LXR ProcPost

0034.00

0035.00 /copy grpglesrc,mdrestdfn

0036.00 /copy grpglesrc, lxrrestc

0037.00

0038.00 /undefine LXR CustomInit
0039.00

0040.00 /undefine LXR ProcPost
0041.00

0042.00 /Free
0043.00 // ===

0044.00 // Customized initialization

0045.00 //

0046.00 Begsr Z CustomInit;

0047.00

0048.00 // If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
0049.00 // set w maxrsplen to the expected maximum response length

0050.00 // uncomment the statement below and set the value as required
0051.00 // w_maxrsplen =15542880;

0052.00

0053.00 // 1f the requestBody (POST/PUT/PATCH) is greater than 5Mb,
0054.00 // set w _maxreglen to the expected maximum request body length
0055.00 // w_maxreglen =15542880;

0056.00

0057.00 // If request or response value is greater than 16MB,

0058.00 // declare the keyword "alloc (*teraspace)" in control spec of
0058.00 // this pro

0059.00

0060.00 // In order to determine the actual request/response size, set the
0061.00 // indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
0062.00 // The REST API will then only return the request/response

// size. The indicator "n getrspsize" will allocate 500MB
// memory from heap

0064.00 // to process the regeust and return the response size.
0065.00 // If the expected response size is much lesser, set the max
0065.00 // expected size in "w_debug max rsp size" e.g. 10485760
0065.00 // (10MB) size in "w_debug max rsp size" e.g. 10485760 (10MB)
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0067.00
0068.00 // Use this IFS switch to log the API data in an IFS Folder
0069.00 // If you set n_saveIFSSwitch to *on; Then set the log
0069.00 // filepath e.g:
0070.00 // w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/’ +
0070.00 // ‘LogFileddmmyyyy.txt'
0071.00 n_saveIFSSwitch = *off;
0072.00
0073.00 // Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-
0073.00 // MYSERVERJOB-nnnnnn
0074.00 // where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP
0073.00 // Instanc
0075.00 ng mdrJobHdr = *off;
0076.00
0077.00 // Extracts request query parameters to d Qparm data structure
0078.00 n_extractQryPrms = *off;
0079.00 n_parse = *off;
0080.00
0081.00 Endsr;
0082.00
0083.00 // ==================================================== ===
0084.00 // Override Post Method
0085.00 // ==
0086.00 Begsr z ProcPost;
0087.00
0088.00 // Get request Body
0089.00 GetRegBody (w_workstr) ;
0090.00 // Write request to the specified IFS file
0091.00 WriteIFS('/home/MDRest4i/Testjson.json': w workstr:
0092.00 slen (strim(w_workstr)));
0093.00
0094.00 // Read IFS file and send back response
0095.00 readIFS ('/home/MDRest4i/Testjson.json': w workstr:
0096.00 $size(w_workstr));
0097.00 w_datalen = %len(%trim(w _workstr));
0098.00 wlong (w_workstr:w datalen);
0099.00
0100.00 // Logic from custom copybook
0101.00
0102.00
0103.00 Endsr;
0104.00 /End-Free
0105.00 [/ ====== === == === == ==============
0106.00 // LXR Generic Procedures
0107.00 [/ ============ == = = == ===
0108.00 /copy grpglesrc, lxrrestp

I have highlighted code of IFS file processing with the bright green colour.

For a detailed explanation of this, please see the Reference-Guide’s section “17.3 IFS Data Functions”

4.2.6 Rest Service generation using MDRJSONF file

MDRestt4i has functions that will automatically parse incoming JSON (requestBody in Provider or response in
consumer) through the DB file (MDRISONF) file. In this way we can write request body in MDRJSONF DB file
and send response to the consumer from MDRJSONF file. Example is below:
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e Now select the method using “Y”(as per the required HTTP method). Here we are going to use
the POST method in our APl so we are selecting “Y” in Post method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

o Now here are three provisions, “IFS” for writing JSON request to the IFS file, “DBF” for writing
JSON request to MDRJSONF DB file and the last is “USR” which will add logic inside the API. “USR”
set as default.

e We need to supply response method “DBF” and provide the library name where MDRJSONF DB
file exist with the loaded JSON.

In the target library we will specify the library name where member would be generated.
In the target source file we will specify the source file name.
In the target source member we will specify the source member name.

In this example, we have used the HTTP POST method, so parameter below should be set “Y”.

Post Method Required? . . . . . >Y

In this example, we want to write request body in the MDRJSONF DB file so we have selected method “DBF”
for this we need to also supply the library name of DBF(where MDRISONF file exist).

Requestbody Parse Method . . . . > DBF IFS, DBF, USR
Library Name for DBF Request . . > MDRTUTLIB Name

In this example we want to send response using the MDRJSONF DB file. So we need to provide method “DBF”
here. In this way we need to provide library name of DBF(where MDRJISONF file exist).

Response Processing Method . . . > DBF IFS, DBF, USR
Library Name for DBF Response . > MDRTUTLIB Name
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Once the command execution completes, the source member below is generated under the specified source
file and library combinations, and the program will be compiled into the target library. The name of the
program is DBFPRD.

Generated code is below:

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('MDRUSERBND')
0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0004.00 * ©=2019 Midrange Dynamics ===
0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics

0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics = ===
0009.00 * ©=2019=Midrange Dynamics

0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice

0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component

0016.00 * ©=2019=Midrange Dynamics

0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
0019.00 /copy grpglesrc,mdrusercpy

0020.00

0021.00 // Variable Definitions

0022.00 d w_string S 20480
0023.00 d w_str2 s 20480
0024.00 d w workstr S 5242880
0025.00 d w_datalen S 10i O
0026.00 d w_success S 1
0027.00 d w_dbfsts s 50
0028.00

0029.00

0030.00 // Indicate subroutine overrides defined locally
0031.00 /define LXR CustomInit

0032.00

0033.00 /define LXR ProcPost

0034.00

0035.00 /copy grpglesrc,mdrestdfn

0036.00 /copy grpglesrc,lxrrestc

0037.00

0038.00 /undefine LXR CustomInit
0039.00

0040.00 /undefine LXR ProcPost
0041.00

0042.00 /Free
0043.00 ) ====== == = — — ___

0044.00 // Customized initialization

0045.00 // = = =
0046.00 Begsr Z CustomInit;

0047.00

0048.00 // If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
0049.00 // set w maxrsplen to the expected maximum response length
0050.00 // uncomment the statement below and set the value as required
0051.00 // w maxrsplen =15542880;

0052.00 B

0053.00 // If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
0054.00 // set w maxreglen to the expected maximum request body length
0055.00 // w_maxreglen =15542880;

0056.00

0057.00 // If request or response value is greater than 16MB,

0058.00 // declare the keyword "alloc (*teraspace)" in control spec of

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 52 /195



mailto:info@midrangedynamics.com

9

MIDRANGE DYNAMICS

providing innovative IBM i solutions M DRest4i Tuto rial
0058.00 // this pro
0059.00
0060.00 // In order to determine the actual request/response size, set the
0061.00 // indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
0062.00 // The REST API will then only return the request/response
0062.00 // size. The indicator "n getrspsize" will allocate 500MB
0062.00 // memory from heap
0064.00 // to process the regeust and return the response size.
0065.00 // If the expected response size is much lesser, set the max
0065.00 // expected size in "w_debug max rsp size" e.g. 10485760
0065.00 // (10MB) size in "w_debug max rsp size" e.g. 10485760 (10MB)
0067.00
0068.00 // Use this IFS switch to log the API data in an IFS Folder
0069.00 // If you set n_savelFSSwitch to *on; Then set the log
0069.00 // filepath e.g:
0070.00 // w_saveIFSPath='/MDREST41i/myfolder/mycustomlogs/’ +
0070.00 // ‘LogFileddmmyyyy.txt'
0071.00 n_saveIFSSwitch = *off;
0072.00
0073.00 // Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-
0073.00 // MYSERVERJOB-nnnnnn
0074.00 // where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP
0073.00 // Instanc
0075.00 ng mdrJobHdr = *off;
0076.00
0077.00 // Extracts request query parameters to d Qparm data structure
0078.00 n_extractQryPrms = *off;
0079.00 n parse = *off;
0080.00
0081.00 Endsr;
0082.00
0083.00 //
0084.00 // Override Post Method
0085.00 //
0086.00 Begsr z ProcPost;
0087.00

0100.00 // Logic from custom copybook
0101.00

0102.00

0103.00 Endsr;

0104.00 /End-Free

0105.00 //
0106.00 // LXR Generic Procedures

0107.00 // ==
0108.00 /copy grpglesrc, lxrrestp

4.2.7  REST Service generation with call to a procedure in service program

Let’s create an example of REST service in which we will call an external procedure from the service program.
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Prompt the command MDRST/MDRGENPRD from the command line and use the parameters below to run the
command:

o Now select the method using “Y”(as per the required HTTP method). Here we are going to use
the GET method in our APl so we are selecting “Y” in Get method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “J” for JSON. After this press
enter to see the next parameters.

e Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e We have three provisions as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want to
process any DB file or any external program. The default is “N”. Press enter to see next
parameters.

e Here we need to supply object name and library of program, module or service program which you
want to call inside the API. Press the page down key to enter object type.

e Here we need to provide object type. So if you want to call the program, provide “Object Type”
as “*PGM”, If you want to call module, need to provide Object type “*MODULE” and and if you
want to process service program, provide “Object Type” as *SRVPGM”. In this this way if you
supply object type *MODULE or *SRVPGM, it will ask for procedure name which you want to call
inside the REST API. As per below:
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In the target library, source file and source member are the entries where the member will be generated.

In this example, we have specified the parameter below to “C” (i.e. external call). Then, we entered the object
name, object library and object type. As the object type is *SRVPGM, another parameter “Procedure Name” is
prompted to enter the name of the procedure from the specified service program. The field “Parm Required”

is set to “Q” in this case and that means another set of variables with “w_" prefix is also created. This variable

is used on the call statement so that you can perform any intermediate calculation from the value received
and maintained in the query parameter.

Below is the generated source from the above command. The section specific to the procedure call (i.e.
prototype declaration and the actual call) has been highlighted in green color. As you can see, the command

)

has generated the assignment statement on “w__
reverse after the call statement.

" prefixed variables from “p_" suffixed variables and the

0001.00 h bnddir ('MDRUSERBND')

0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0004.00 * ©=2019 Midrange Dynamics = = ==

0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics =

0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics = = =============== =
0009.00 * ©=2019=Midrange Dynamics = = = = == ==
0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice

0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component

0016.00 * ©=2019=Midrange Dynamics = = = =============
0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service

0019.00 /copy grpglesrc,mdrusercpy

0030.00

0031.00 d addnum Pr ExtProc ('"ADDNUM')

0032.00 d p custid 7A

0033.00 d p_ custname 30A Options (*Nopass)

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 55/195


mailto:info@midrangedynamics.com

0034.
0035.
0036.
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0038.
0039.
0040.
0041.
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0044.
0045.
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0050.
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0053.
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0055.
0056.
0057.
0058.
0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0056.
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0059.
0060.
0061.
0062.
0063.
0064.
0065.
0066.
0067.
0068.
0069.
0070.
0071.
0072.
0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0083.
0084.
0085.
0086.
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d

w_custid

TA

0]

w_custname S 30A

// Write query parameter definitions

p_custid S TA
n_custid s n
p_custname s 30A
n_custname S n

// Indicate subroutine overrides defined locally

/define LX

/define LX
/define LX
/define LX
/define LX

/copy drpg
/copy arpg

/undefine

/undefine
/undefine
/undefine
/undefine

R CustomInit

R CheckParms
R SetMethod
R SetParms
R ProcGET

lesrc, mdrestdfn
lesrc, l1xrrestc

LXR CustomInit
LXR CheckParms
LXR SetMethod

LXR SetParms
LXR ProcGET

MDRest4i Tutorial

Begsr Z_

// If

CustomInit;

the response (GET/POST/PUT/PATCH)

is greater than 5Mb,

// set w _maxrsplen to the expected maximum response length
// uncomment the statement below and set the value as required

// w_m

// 1f

axrsplen =15542880;

the requestBody (POST/PUT/PATCH)

is greater than 5Mb,

// set w maxreglen to the expected maximum request body length

// w_m

axreglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of this pro

// In order to determine the actual request/response size, set the

// indicators "n getregsize"/"n getrspsize"

(as applicable) to *On.

// The REST API will then only return the request/response size.
// The indicator "n getrspsize" will allocate 500MB memory from heap
// to process the regeust and return the response size.

// If the expected response size is much lesser,
// size in "w_debug max rsp size" e.g.

set the max expected
(10MB)

// Use this IFS switch to log the API data in an IFS Folder
// If you set n saveIFSSwitch to *on; Then set the log filepath e.g:
// w_savelFSPath='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt"

n_save

IFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn

// where nnnnnn is the CGI job number,

ng mdr

JobHdr = *off;

and MYSERVERJOB is HTTP Instanc

// Extracts request query parameters to d Qparm data structure

n_extr

actQryPrms = *off;
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Endsr;

//
//
//
Be

MDRest4i Tutorial

Check and Populate Parms - Empty Declaration

gsr z_checkParms;

if 3trim(d parm(l).s _value) <> '*notFound';
p_custid = %trim(d parm(l).s value);
n custid = *On;

endif;
if 3trim(d parm(2).s_value) <> '*notFound';
p_custname = %trim(d parm(2).s value);
n_custname = *On;
endif;
Endsr;
// ——
// Populate Required Parameters List
/] === ===
Begsr z_setParms;

// Populate the List of Expected Parms:
d parm(l).s Name= 'custid';
d parm(l) .s Required= *on ;
d parm(2) .s_Name= 'custname';
(2)

d parm .5 _Required= *off ;
Endsr;
// e - = = = -
// Populate Parms Required RETURN (HTTP TYPE - OPTION)
/] ====== == - - ==
begsr z setMethod;

// Required and Optional Parameters:
beginObject (' ") ;

addChar ('Get': 'Mandatory Parms: custid ::0ptional Parms:

endObject (' ') ;
n ParmError = *on;

Endsr;

//
//
//
Be

//
//

custname') ;

Override Get Method

gsr z_ProcGET;

Logic from custom copybook
added by stu

w_custid = p custid;
w_custname = p custname;

addnum(wfcustid:wicustname);

p_custid = w_custid;
p_custname = w_custname;

Exsr 7z PrcSndRsp;

Endsr;

//
//
//
Be

// Process Send Response

gsr Z PrcSndRsp;

Endsr;
/End-Free

//
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0179.00 // LXR Generic Procedures

0180.00 //
0181.00 /copy grpglesrc, lxrrestp
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4.2.8 Pagination using a REST GET Method Provider/Service
In order to demonstrate pagination in REST service we have to perform below steps:

1. Setup the headers in webserver.

2. Create the REST service and introduce page handling.
3. Call the service from SOAPUI or any other consumer.

4. Setup the web-server to allow specific custom headers

We need to go access the configuration of the specific http server by accessing from the link below in web-
browser:

http://yourserver:2001/HTTPAdmin

Click on “Edit Configuration File” in left navigation panel and make sure the new custom headers
“LXRPBGNKEY, LXRPENDKEY, LXRPAGTYP, LXRNBRRCD” are added below:

Header Set Access-Control-Allow-0rigin
SetEnv QIBM_CGI_LIBRARY_LIST "MDRST;YOURLIB"

Header Set Access-Control-Allow-Headers "LXRPBGNKEY,LXRPENDKEY,LXRPAGTYP,LXRNBRRCD"
<Directory />

Below is the screenshot where this setup is to be done:

"ENED S Advanced | Related Links

All Servers  HTTP Servers  Application Servers | Installations

& Running

Server: | LXRPAGDEMO - Apache ¥ | Server area | Global configuration v

Common Tasks and Wizards LogFormat "&{User-agent}i"” agent

. Create Web Services Server LogFormat "%{Referer}i -» %U" referer
J Create HTTP Server LogFormat "kh %1 %u %t “"%r\" s kb" common
) GEAD AT SRR CustomLog logs/access_log combined

i) G R (T LogMaint logs/access_log 7 @

HTTP Tasks and Wizards Logllaint logs/error_log 7 ©

.1 Add a Directory to the Web SetEnvIf "User-Agent” "Mozilla/2" nokeepalive

[ LDAP Configuration SetEnvIf "User-Agent” "IDK/1\.@8" force-response-1.0
SetEnvIf "User-Agent” "Java/1\.8" force-responze-1.8

Server Properties SetEnvIf "User-Agent" "RealPlayer 4\..8" force-response-1.8

[ General Server Configuration SetEnvIf "User-Agent" "MSIE 44%.8b2;" nokeepalive

& Container Management SetEnvIf "User-Agent" "MSIE 4M\.8b2;" force-response-1.8

[ Virtual Hosts 1 mgw

[ URL Mapping Headsr Always Set Access-Control-Allow-Origin

Imeader‘ Always Set Access-Control-&llow-Headers "LXRPBGNKEY, LXRPENDKEY , LXRPAGI I
<Directory />

[ Request Processing

[ HTTP Responses Order Deny,Allow
[ Content Seffings Deny From all
[ Directery Handling </Directory>
<Directory /QSYS5.LIB/DEVENPAG.LIB>
B Security ord Allow, D
[ Dynamic Content and CGI rder ou,DEny
[ Logging Allow From all
</Directory>
[ Proxy <Directory /www/lxr/lxrpagdemo/proddocs/swaggers>
[ System Resources Order Allow,Deny -
[ Cache ATl Eram =11
B FRCA | L
[ Smart Filtering Resize the edit window: Shorter Taller Narrower Wider

[ Compression

2. Create the REST service capable of page handling

This is similar to previous example except that the APl has been requested to generate the logic for retrieving
the previous and the next page. In this case, we set the parameter “Include Paging Logic” as “Y” and set “Parm
Required” to “N”.
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&

e Now select the method using “Y”(as per the required HTTP method) . Here we are going to use
the GET method in our API so we are selecting “Y” in Get method option. We can create the API
in XML also by selecting Data Format “X”. Otherwise default set as “)” for JSON. After this press
enter to see the next parameters.

o Now here are three provisions, “IFS” for reading response from the IFS file, “DBF” for reading
response from MDRJSONF DB file and the last is “USR” which will read logic inside the API for
sending response to client. “USR” set as default. After that, Press enter to see the next
parameters.

e We have three provisions as well. If you want to process the DB file then select “D”, for calling
program, module and service program, select “C” and last is “N” in case you don’t want process
any DB file or any external program. The default is “N”. Press enter to see next parameters.

e If we want to include paging logic inside the API, specify “Y” above. Press enter and page down key to
enter the DB file name and library.

Once the command completes the execution, the source member below is generated under the specified
source file and library combinations and it gets compiled as well. The name of the program is CLIENTSPG. As
we can see, two new compiler directives “LXR_NxtPage” and “LXR_PrvPage” have been added which means
the default declaration of the subroutines “Z_PrcNxtPage” and “Z_PrcPrvPage” from the copybook LXRRESTC
are not included and are required to be defined in this source.

At the beginning of subroutine “z_PrcResponse” (which is the first entry) as well as in the subroutines
“Z_PrcNxtPage” and “Z_PrcPrvPage”, the variable “n_BgnKey” is set to *Off. This is an instruction to
“Z_ProcessSend” subroutine to save the page begin key when the first record is being processed. The
subroutine “z_ProcessSend” is called to process the next entry read from the cursor and in the first iteration
when “n_BgnKey” is *off, it sets the page key in “w_pageBgnKey”. The variable “w_pageEndKey” is set in each
iteration to record the key values of the last record. The subroutine “z_PrcNxtPage” uses the keys received
from the http header parameter to position the pointer after the keys available in “w_pageEndKey”. The
subroutine “z_PrcPrvPage” uses the order by clause in reverse order to fetch prior to the key values in
“w_pageBgnKey”. It uses scroll cursor to move forward and backward and in the cursor with reverse order
data, it goes ahead till the number of rows requested or the end of the data. It then stars reading in reverse
order because for sending, it has to send the data in normal DB keys order.

The calling of previous page and next page subroutine is managed automatically by the logic in copybook. The
REST service expects four http header parameters “LXRPBGNKEY” (page begin key of last request),

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 60 /195


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS

providing innovative IBM i solutions

next page) and “LXRNBRRCD” (number of records to return in http response).

MDRest4i Tutorial
“LXRPENDKEY” (page end key of last request), “LXRPAGETYP” (it would have “P” for previous page and “N” for

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)
0002.00 h bnddir ('MDRUSERBND')
0004.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0005.00 * ©=2019 Midrange Dynamics = =

0006.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0007.00 * ©=2019 Midrange Dynamics = === = =
0008.00 * h decedit(',")

0009.00 * ©=2019=Midrange Dynamics = === = =
0010.00 * ©=2019=Midrange Dynamics

0011.00 * Create Date

0012.00 * Created By : Midrange Dynamics

0013.00 * Description : This is the MDRest4i RESTfull Webservice
0014.00 * Service Type: RESTfull Webservice

0015.00 * Input : GET Request - URL PARMS

0016.00 * Output : Error/warning - JSON Component

0017.00 * ©=2019=Midrange Dynamics ===
0018.00

0019.00 // Standard MDRest4i Copybooks for REST Service
0020.00 /copy grpglesrc,mdrusercpy

0031.00

0032.00 // Variable Definitions

0033.00 d w_string s 20480
0034.00 d w_str2 s 20480

0035.00 // Define Work Variables for SQL building

0036.00 d ds

0037.00 d s statement 1024 varying
0038.00 d s _statementl 1024 overlay (s statement:+3)
0039.00 d s_firstRec n

0040.00 d w_stmtcnt S 200

0042.00 // Custom Variables for response schema
0043.00 d d_s ds qualified
0044.00 d 1x id 9B 0

0045.00 d 1x clidno 15A

0046.00 d 1x clname 30A

0047.00 d 1x clsurname...

0048.00 d 30A

0049.00 d 1x cltitle 10A

0050.00 d 1x clphone 15A

0051.00 d 1x clemail 100A

0052.00 d 1x claddrl 30A

0053.00 d 1x claddr2 30A

0054.00 d 1x claddr3 30A

0055.00 d 1x clpcode 15A

0056.00 d 1x cllang 1A

0057.00 d w_Count s 10i O

0058.00 d w_CountRcd E 10i O

0059.00

0060.00 // Write query parameter definitions
0061.00

0062.00 // Indicate subroutine overrides defined locally
0063.00 /define LXR CustomInit

0064.00

0065.00 /define LXR ProcGET

0066.00 /define LXR NxtPage

0067.00 /define LXR PrvPage

0068.00

0069.00 /copy grpglesrc,mdrestdfn

0069.00 /copy grpglesrc, lxrrestc

0070.00

0071.00 /undefine LXR CustomInit

0072.00
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0073.
0074.
0075.
0076.
0077.
0078.
0079.
0080.
0081.
0082.
0079.
0080.
0081.
0082.
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/undefine LXR ProcGET
/undefine LXR NxtPage
/undefine LXR PrvPage

/Free
// =
// Customized initialization
// === ====================== ======================

Begsr Z CustomInit;

// If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
// set w maxrsplen to the expected maximum response length

// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;

// If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
// set w_maxreqglen to the expected maximum request body length
// w_maxreqglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of this pro

// In order to determine the actual request/response size, set the

// indicators "n getregsize"/"n getrspsize" (as applicable) to *On.
// The REST API will then only return the request/response size.

// The indicator "n getrspsize" will allocate 500MB memory from heap
// to process the regeust and return the response size.

// If the expected response size is much lesser, set the max expected
// size in "w debug max rsp size" e.g. 10485760 (10MB)

// Use this IFS switch to log the API data in an IFS Folder

// If you set n savelFSSwitch to *on; Then set the log filepath e.g:
// wisaveIFSPatE='/MDREST4i/myfolder/mycustomlogs/LogFileddmmyyyy.txt‘
n_saveIFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-MYSERVERJOB-nnnnnn
// where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP Instanc
ng mdrJobHdr = *off;

// Extracts request query parameters to d Qparm data structure

n_extractQryPrms = *off;
n paging = *on;
Endsr;
/) mmm e e e s —=
// Override Get Method
// ======== - ======= - == ===========

Begsr z_ProcGET;

// Logic from custom copybook
// added by stu

Exsr z PrcResponse;

Endsr;

// = == = = == = = = ===
// Process Response

[/ === ==

Begsr z_ PrcResponse;

n_BgnKey = *Off;
clear d S;
// Main SQL statement for cursors
s_statement =
'select ID, CLIDNO, CLNAME, CLSURNAME, CLTITLE, CLPHONE, CLEMAIL, '+
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' CLADDR1, CLADDR2, CLADDR3, CLPCODE, CLLANG from LXCLIENT';

w_stmtcnt = 'select count (*) from LXCLIENT';
// Start preparing cursors

exec sql prepare w_stmtcnt from :w_stmtcnt;
exec sqgl prepare s statementl from :s statementl;

if sglstt <> c_SglSuccess;
ErrorJSON ('No data to return');
leavesr;

endif;

// Process SQL data
exec sql declare c2 curser cursor for w_stmtcnt;
exec sql open c2 curser;
// Load the count of records
exec sql fetch c2 curser into :w_count;
exec sql declare cl curser cursor for s statementl;
exec sql open cl curser;
// Prepare an array for multiple record selection
exec sql fetch cl curser into :d_S;
if sglstt = c SglSuccess or sglstt < c SqlEOF;
// Build Response Container
if w_count > 1;
beginObject (' ') ;
beginArray ('LXCLIENT') ;
endif;
else;
ErrorJSON ('No data to return');
leavesr;
endif;

dow sglstt < c SqglEOF and w_countRcd < w nbrrcd;
Exsr Z ProcessSend;
exec sql fetch cl curser into :d S;
w_countRcd = w_countRcd+1;

enddo;

if w_count > 1;
endArray () ;
endObject () ;

endif;

// Close the cursors
exec sql close cl curser;

exec sgl close c27curser;

Endsr;

// = === == = === = == ==
// Process the DB file
/] ===

Begsr Z ProcessSend;

if n BgnKey = *off;
// Save the page start key here

n_BgnKey = *On;

w_pageBgnKey = %char(d s.lx id) + '&&' + Strim(d s.lx clidno);
endif;
w_pageEndKey = %char(d s.lx id) + '&&' + Strim(d s.lx clidno);
beginObject (' ') ;

// Execute any data manipulations here

// Add a JSON object for each field from IO/SQL
addIntr ('id' d s.1lx id);
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0216.00 Endsr;

0217.00 //

0218.00 // Process Next page
0219.00 //

0220.00 Begsr z PrcNxtPage;
0221.00

clear d S;

exec sgl close

0226.00 exec sgl close

0227.00 s_statement =

0228.00 'select ID, CLIDNO, CLNAME, CLSURNAME, CLTITLE, CLPHONE, CLEMAIL, '+
0229.00 ' CLADDR1, CLADDR2, CLADDR3, CLPCODE, CLLANG from LXCLIENT

0232.00

0233.00 w_stmtcnt = 'select count(*) from LXCLIENT
0235.00

0236.00 exec sgl prepare from :w_stmtcnt;
0237.00 exec sgl prepare from :s statementl;
0238.00 if sglstt <> c_SglSuccess;

0239.00 ErrorJSON ('No More entries to return');
0240.00 leavesr;

0241.00 endif;

0242.00

0243.00 // Process SQL data

0244.00 exec sql declare c2 nxt cursor for w_nxtcnt;
0245.00 exec sgl open c2 nxt;

0246.00 // Load the count of records

0247.00 exec sql fetch c2 nxt into :w count;

0248.00 exec sql declare cl nxt _ for s nxtstm;
0249.00 exec sql open cl nxt;

0250.00 // Prepare an array for multiple record selection
0251.00 exec sql fetch cl nxt into :d_S;

0252.00 if sglstt = c SqglSuccess or sglstt < c_ SqlEOF;
0253.00 // Build Response Container

0254.00 if w_count > 1;

0255.00 beginObject (' ') ;

0256.00 beginArray ('LXCLIENT') ;

0257.00 endif;

0258.00 else;

0259.00 ErrorJSON ('No more entries to return');
0260.00 leavesr;

0261.00 endif;

0262.00

0269.00
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00 if w count > 1;
00 endArray () ;
00 endObject () ;
00 endif;
00
.00 Endsr;
00 // =
00 // Process Previous page
00 //
00 Begsr z PrcPrvPage;
00
00 n_BgnKey = *Off;
00 clear d_S;
00 w_countRcd = *zeros;
00 exec sqgl close
00 exec sqgl close -
00 s_statement =
00 'select ID, CLIDNO, CLNAME, CLSURNAME, CLTITLE, CLPHONE, CLEMAIL,'+

00 ' CLADDR1, CLADDR2, CLADDR3, CLPCODE, CLLANG from LXCLIENT

0291.00

0292.00 w stmtcnt = 'select count (*) from LXCLIENT
0294.00

0295.00 exec sSgl prepare from :w_stmtcnt;
0296.00 exec sqgl prepare from :s statementl;
0297.00 if sglstt <> c_SqglSuccess;

0298.00 ErrorJSON ('No More entries to return');
0299.00 leavesr;

0300.00 endif;

0301.00

0302.00 // Process SQL data

0303.00 exec sqgl declare cursor for w _prvent;
0304.00 exec sql open g

0305.00 // Load the count of records

0306.00 exec sqgl fetch into :w_count;

0307.00 exec sqgl declare scroll cursor for s prvstm;
0308.00 exec sgl open

0309.00 // Prepare an array for multiple record selection
0310.00 exec sql fetch [GHJBEN into :d_s;

0311.00 if sglstt = c SglSuccess or sqglstt < c SqlEOF;
0312.00 // Build Response Container

0313.00 if w_count > 1;

0314.00 beginObject (' ")

0315.00 beginArray ('LXCLIENT') ;

0316.00 endif;

0317.00 dow sglstt < c SQLEOF and w_countRcd <=w_nbrrcd;
0318.00

0319.00 w_countRcd = w_countRcd + 1;

0320.00 exec sqgl fetch next from - into :d_S;
0321.00 enddo;

0322.00 else;

0323.00 ErrorJSON ('No more entries to return');
0324.00 leavesr;

0325.00 endif;

0326.00
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0336.00
0337.00 if w_count > 1;
0338.00 endArray () ;
0339.00 endObject () ;
0340.00 endif;
0341.00

0342.00 Endsr;
0343.00 /End-Free

0368.00 [/ ====== === ================ == === S
0369.00 // LXR Generic Procedures

0370.00 !/ = = = = = ====
0372.00 /copy grpglesrc, lxrrestp

Above source can also be generated manually and BELOW specific changes in above source are for page
handling.

1. Define one variable "w_CountRcd" for counting the records being processed in the current page/request.
This is highlighted in yellow color.

2. add the compiler directives "/define LXR_NxtPage" and "/define LXR_PrvPage" before LXRRESTC to instruct
the compiler that we are defining these subroutines to handle paging. This is highlighted in yellow color.

3. In z_PrcResponse subroutine, insert the statement "n_BgnKey=*Off" to always set this indicator to *Off in
the beginning of the first/next/previos page requests. This is highlighted in yellow color.

4. Add the statement "Leavesr" when SQL doesn't return any data. This is highlighted in yellow color.

5. Add the source statements for handling the initial page in subroutine "Z_ProcessSend". This is highlighted in
turquoise color.

6. Add the statement "Exsr Z_ProcessSend" before fetch and increment the record counter (i.e. variable
w_countRcd) either before or after the fetch statement. These additions are highlighted in yellow color.

7. In subroutine "z_ProcessSend", check if the variable "n_BgnKey = *Off" (means this subroutine is called the
first time in the current page request. If that's the case, set this indicator to *On and assign the current
database keys in variable "w_pageBgnKey" with each key separated by &&. In this example, we only need one
key because the file has "Id" as the only key but we have added "clidno" as well as "clname" just to depict how
to send multiple keys. In the source member above, we have used only two keys (i.e. “id” and “clidno”). After
the "Endif" statement, assign the current key values to "w_pageEndKey" variable the same way. This
statement always gets executed so that it keeps the key values of last loaded record in the page whereas
"w_pageBgnKey" is expected to contain only the first record key values. All this logic is highlighted in yellow
color.

8. We then copy the whole content of restructured version of "z_PrcResponse" subroutine to create the new
subroutine "z_PrcNxtPage".

9. In "z_PrcNxtPage" subroutine, we reset the variable w_countRcd to zero. This is highlighted in green color.

10. We change the cursor names from "c1_curser" and "c2_cursor" to "c1_nxt" and "c2_nxt" respectively all
across the subroutine. We also rename the prepare statements from "w_stmtcnt" and "s_statement1" to
"w_nxtcnt" and "s_nxtstm" respectively. These changes are highlighted in green color.

11. We add the where and order by clauses in SQL query. Please note that, when next page is requested, the
values from "w_pageEndKey" as received from the consumer are set in d_parm data structure by the standard
logic and when the previous page is requested, the values from "w_pageBgnKey" is set likewise. This is
highlighted in green color.

12. The cursor declaration is now done with "scroll" keyword (even though it is required only in previous page
request. The remaining logic of "z_PrcNxtPage" is kept unchanged. This is highlighted in green color.

13. We then copy the complete logic of "z_PrcNxtPage" to create another new subroutine "z_PrcPrvPage".
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14. We change the cursor names from "c1_nxt" and "c2_nxt" to "c1_prv" and "c2_prv" respectively all across
the subroutine. We also rename the prepare statements from "w_nxtcnt" and "s_nxtstm" to "w_prvent" and
"s_prvstm" respectively. This is highlighted in - color.

15. The order by clause is changed this time to fetch the data in descending order. This is done so that we can
move forward by the specific number of records in the page. This is highlighted in - color.

16. If the records are fetched, we add the additional logic to move forward by the specified number of records
in one page. Then, read backwards and start loading from there. As the data is sorted in descending order,
moving forwards means we are trying to reach the location from where the record loading should start and
then use "fetch prior" clause and load the data. This is highlighted in - color.

4.2.8.1 Pagingin a REST Consumer built with MDRest4i

In order to test the working of next/previous page via REST consumer, set “w_pagetyp” variable to “N” or “P”
to retrieve the next or previous page in the consumer code. The first call to GskConsume will set the values in
“w_bgnkey”, “w_endkey” by what’s received from the REST service. As an example, below would be the logic

’

to fetch the next page first time and previous page second time.

addr (Initialize);
dr (BuildRequest) ;
paddr (Closedown) ;

tg InitializePointer =
tg BuildReqPointer = %pa
tg ClosedownPointer = %

Q. g

GskConsume () ;

// Process the next request for next page
Exsr Z LoadCustomHdr;

w_pagetyp = 'N';

GskConsume () ;

// Process the next request for previous page
Exsr Z LoadCustomHdr;
w_pagetyp = 'P';

GskConsume () ;

The subroutine “Z_LoadCustomHdr” should have the logic below to load the key values. The values in
“w_nbrrcd” (i.e. number of records to return from the REST service) should be set in the beginning of the
program:

Begsr 7Z LoadCustomHdr;

GetHdr ('LXRPBGNKEY':w BgnKey) ;
GetHdr ('LXRPENDKEY':w EndKey) ;
GetHdr ('LXRNBRRCD' :w_NbrRcdc) ;

if w nbrrcdc <> *blanks and %check('0123456789"':%trim(w nbrRcdc)) = 0;
moﬁitor; B
w_nbrrcd = %dec(%trim(w_nbrrcdc) :4:0);
on-error;
w _nbrrcd = *zeros;
endmon;
endif;

Endsr;

The last change is required in the “Initialize” procedure where “AddHttpHeader” procedure should be used as
highlighted below so that the REST service receives these values and processes the request accordingly.

0180.00 p Initialize b export
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0181.00 d Initialize pi

0182.00 /Free

0183.00

0184.00 //Set Import values

0185.00 wg contentType = 'application/json; charset=UTF-8';
0185.00 wg_httpsMethod = 'GET';

0185.00

0185.00 wg maxAttempt = 25;

0185.00 wg mSecDelay = 500000;

0185.00

0186.00 wg hostName = 'dev.mdcms.ch';

0187.00 wg_ PortNumber = 4522;

0187.00 wg_servicePath = '/tut/CLIENTSPG';

0188.00 wg_serverIP= ' ';

0188.01 w nbrrcd = 4; // Means we are instructing the REST serice to return 4
records

’

0189.00 AddHttpHeader ('LXRPBGNKEY':%trim(w_bgnkey)
0190.00 AddHttpHeader ('LXRPENDKEY':%trim(w_endkey)
0191.00 AddHttpHeader ('LXRPAGETYP':3trim(w_pagetyp
0192.00 AddHttpHeader ('LXRNBRRCD': %char (w_nbrrcd))
0193.00

)
) ;
));

’

We now compile the generated REST service to create the object in the library mapped on webserver.
4.2.8.2 Test Pagination in the service from SOAPUI.

Use the webservice URL like below in SOAPUI for calling the REST service:
http://yourserver:xxxx/yourlib/clientspg

Click on “Headers” at the bottom of SOAPUI window as highlighted and then click on “+” button to add two
custom header “LXRNBRRCD” as appearing in below screenshot. Here, we are requesting the REST API to
return only 3 records in the page:

L
! D
+ X (7]
Header Value
LXRMNBRRCD 3 |

A.. |Head..| Attachm.. Represent..

response time: 4068ms (46 bytes)

-

Below is the response:

{"LXCLIENT": [

"t v,
"clidno": "6207215024081",
"clname": "Adam"

"clsurname": "ArtichokePaAT",

"cltitle": "mr",
"cTphone": "0115556666",
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"clemail": "adam@vegies.co.za",

"claddrl": "1 Tree Road",

"claddr2": "Plantville",

"claddr3": "6068 SLIDING PaAT DOOR WHITE",

"clpcode": "RIGHT",
"c1lang”: ™"

}!
{.
Rigne mon,
"C'I-idno": "90:‘:7’:7’::‘:7‘::‘:7’:7’::‘:7‘:*" s
"clname": "Brandon",
"clsurname": "Whitehead",
"cltitle": "mr",
"clphone": "0115556666",
"clemail": "brandon@demo.com",
"claddrl": "1 Address Street",
"claddr2": "Post Town",
"claddr3": "",
"clpcode™: "9999",
"c1lang”: ™"

}!
{.
Signe m3t,
"clidno": "6507245012084",
"clname": "Bobby",
"clsurname": "Butcher",
"cltitle": "mr",
"clphone": "0845557892",
"clemail": "bb@beefsurprise.co.za",
"claddrl": "1 Brown Bear Boulevard",
"claddr2": "Animal Town",
"claddr3": "",
"clpcode": '"9993",
"cllang": ""

}

13

If we now click on “Headers” tab at the bottom of response window, it shows the page begin and end key
values in LXRPBGNKEY and LXRPENDKEY custom headers. We will now use these keys to fetch the next page.

To fetch the next page, we add three more custom headers. The header “LXRPAGETYP” is set to “N” means
return the next page and the headers “LXRPBGNKEY”/”LXRPENDKEY” are setup with the value which was
returned in response above. This setting is shown in below screenshot:

+ X (7]
Header Yalue
LXREMNBRRCD 3
LXRPBGNKEY 18:8:6207215024081 &8fidam
LXRPAGETYP M
] | |LXRPENDKEY 3BL86507245012084 B:BBobby

A... |Head..| Attachm.. Represent...

response time: 10010ms (962 bytes)

Below is the response in SOAPUI:

{"LXCLIENT": [

nidn: gn,
"clidno": "7205245018083",
"clname": "Chris",
"clsurname": "Consultant",
"cltitle": "mr",
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"clphone": "0845557834",
"clemail": "chris@askus.co.za",
"claddrl": "2 Cougar Crescent",
"claddr2": "Animal Town",
"claddr3": "",
"clpcode": '"9998",
"c1lang": ""
o
{.
Rt s
"clidno": "8103245012083",
"clname": "David",
"clsurname": "0'Brian //SulTivan\\\\\\Johnson\"",
"cltitle": "mr",
"clphone": "0814562347",
"clemail": "david@chaufferservices.co.za",
"claddrl": "5 Dinosaur Drive",
"claddr2": "Animal Town",
"claddr3": "",
"clpcode": '"9998",
"c1lang™: ""
} ’
{.
gt e,
"clidno": "7602135021084",
"cTname": "Eddie",
"clsurname": "Etcher",
"cltitle": "mr",
"clphone": "0875553478",
"clemail": "eddie@edgyengraving.co.za",
"claddrl": "8 Elephant Avenue",
"claddr2": "Animal Town",
"claddr3": "",
"clpcode": '"9998",
: "c1lang”: ™"

1}

Below are the received header values. As we can see, “LXRPAGETYP” contains the same value which was
supplied for the next page and the headers “LXRPBGNKEY” and “LXRPENDKEY” contain the begin and end keys
of the received page records.

‘ 0= {
av .
s | 3 4
=+ X (7) Header | Value
| Access-Control-Allow-Origin * a
Header Value Connection Keep-Alive
LXRNERRCD 3 |lxreagETve N
LXRPBGNKEY 18&6207215024081 BBAdem | Tpate s, 04 Jun 2019 06:36:16 GMT
7] | [LXRPAGETYP N | |Access-Control-Allow-Headers LXRPBGNKEY, LXRPENDKEY,LXRPAGETYP, LXRMERRCD, LXRJ...
| |LXRPENDKEY 3BB6507245012084 B&Bobby  ITXRPEGNKEY 4887205245012083 B&Chris
Fefetuse HTTP/ 1.1 200 OF
LXRPEMDEEY 6&8.7602135021084 &&Eddie |
7 Content-Type application/json; charset=UTF-8
3 A.. |Head..| Attachm.. Represent.. Headers (131 Attachments (0) Representations (8) Schema (conflicts)
7| response time: 408%ms (372 bytes) 1:1

SoapUllog httplog jettylog errorlog wsrmlog memory log

We will now fetch the previous page. For this, we have to set the custom header “LXRPAGETYP” to “P” and
LXRPBGNKEY, LXRPENDKEY are to be set what we received on the current page as shown in above screenshot.
Below is the final setting of headers for sending the previous page request:
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Y.
[ +]
+ X
Header | Value
LXRMERRCD E
LXRPEBGMEEY ABRT20524501 8083 &fiChris
— |LXRPAGETYP P
| |LXRPENDKEY 6AA&TE021350210284 Af&Eddie

- A.. |Head..| Attachm.. Represent...

response time: 4089ms (972 bytes)

We now submit the request and below response is received:

{"LXCLIENT": [

it v,
"clidno": "6207215024081",
"clname": "Adam",
"clsurname": "ArtichokePaAT",

"cltitle": "mr",

"clphone": "0115556666",

"clemail": "adam@vegies.co.za",

"claddrl": "1 Tree Road",

"claddr2": "Plantville",

"claddr3": "6068 SLIDING PaAT DOOR WHITE",
"clpcode": "RIGHT",

"c1lang™: ""

g
{.
Rigne mn,
"clidno'": "QQF Ak wwx :'::':",
"cTname": "Brandon",
"clsurname": "whitehead",
"cltitle": "mr",
"clphone": "0115556666",
"clemail": "brandon@demo.com",
"claddrl": "1 Address Street",
"claddr2": "Post Town",
"claddr3": "",
"clpcode": '"9999",
"c1lang™: ""

}!
{.
Rigne v3t
"clidno": "6507245012084",
"cTname": "Bobby",
"clsurname": "Butcher",
"cltitle": "MmMr",
"clphone": "0845557892",
"clemail": "bb@beefsurprise.co.za",
"claddrl": "1 Brown Bear Boulevard",
"claddr2": "Animal Town",
"claddr3": "",
"clpcode": "9993",
"c1lang”: ™"

b

13

The received response headers are shown in below screenshot:
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"claddr3™ .
"clpeode™: "5353",
2 "cllang”:
AW 1
[ = 1}
Ky [»]
+ (7) Header | Value
| Access-Centrol-Allow-Origin *
Header Value Connection Keen-Alive
LXRNBRRCD 3 | XRPAGETYP b
LXRPBGNKEY A8:8:7205245018083 B.8:Chris Date Tue, 04 Jun 2019 06:43:26 GMT
7| | | XRPAGETYP P Access-Control-Allow-Header ] ETYP,LXRNBRRCD,LXRI...
= |LXRPENDKEY GEETE02135021084 &BiEddie LXRPBGMNKEY | &R6207215024081 &Bhdam
HTIE; 1.1 200 UK

LXRPEMDKEY

3886507245012084 &i&Bobby |

Content-Type

application/json; charset=UTF-8

A.. |Head...| Attachm... Represent...

| Headers (13) ‘ Attachments (0)

Representations (8) Schema (conflicts)

response time: 3911ms (962 bytes) 1:1

SoapUl log hitplog jettylog errorlog wsrmlog memory log

This way, using the received values in LXRPBGNKEY and LXRPENDKEY headers and setting the header
LXRPAGETYP to “P” or “N”, we can fetch the previous or next page. The header LXRNBRRCD allows to set how
many records you want to fetch. If this header is not specified, the default value is 100 records in one request.

4.3 Command MDRGENCNS - Consumer Examples
4.3.1 Consumer GET Method Program

Now we will create a consumer program, which will make REST request to the Provider service for the program
we created above i.e. CLIENTS

First of all prompt the command MDRST/MDRGENCNS from the command line and use below parameters to
run the command:

e If we want to create SSL consumer, supply “Y” in “SSL/Non SSL” parm. Otherwise ‘N” set as
default for creation the NON SSL consumer. After that we can create single or multiple consumer

program using this. So if we want to create multiple consumer program select “M” for multiple.
You can create 10 consumer program using this. S is default set for creating the single consumer
program then press enter to see next parameters.

e Using this command we can create consumer program using HTTP method GET, PUT, POST,
PATCH and DELETE. So if we can supply these values for creating the consumer programs (G=
GET, P= PUT, S=POST, T=PATCH and D=DELETE. G is set as default for creating GET consumer.
Press enter to see next parameters.

e If we want to write incoming response to an IFS file, specify the “IFS” and provide the complete
IFS path where we want to write the incoming response, if we want to write response to
MDRIJSONF file so we need to supply “DBF” and also provide the library name where MDRJSONF
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file exist. Otherwise it set “USR” by default. But here we don’t want to write incoming response
to DBF or IFS that’s why we used USR. Press enter to see the next parameters.

e  Specify the complete URL with the http:// or https:// as per above then press page down key to see
next parameters.

In the target library we will specify the library name where member should be generated.

In the target source file we will specify the source file name. In the target source member we will specify the
source member name. In this example, we are going to use a GET method. This is because the Provider/Service
we are sending the request to, only responds to an HTTP GET method request. So the parameters below
should be set “G”.

HTTP Method T=PATCH D=DEL . . . G G=GET, P=PUT, S=POST

In this consumer we don’t want to write response in DB file (MDRISONF) or IFS file. Therefore | Have used USR
method below:

Parse response method . . . . . USR IFS, DBF, USR

In the “URL for Consumer Service” we will have to put the url path of the Provider service.

URL for Consumer Service . . . . > http://yourserver:yourport/yourlib/clients’

In the “IFS Path to store the Output” we entere the IFS path loction where the response output log file will be
written.

IFS Path to store the Output . . > '/MDRest4i/youruser/Clientsdt]’

Here we are supplying one parameter.

List of parameters:

Parameter Name . . . . . . . . > ID
Length . . . . . . . . . .. .>9 1-999999
Data Type . . . . . . . . . .>B A, D, I, N, P, S, T, Z, *, B
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Decimal Positions . . . . . . 0 0-63
Parameter Type . . . . . . . . P P=Parameter, E=Entry Parameter

A type “P” parameter create a work field with “w_" prefix in the code, and also creates the query string in the
wg_urlparm variable of the initialize procedure. By default, the numeric variable is initialized to 9999999 and
the developer is expected to change this value as per the logic.

Once the command completes the execution, the source member below is generated under the specified
source file and library combinations and it gets compiled as well. The name of the program is CLIENTSCON.

0004‘00 KA R KA A A A AR A AR AR AR A AR A AR AR A AR A AR AR A AR A A AR AR A AR A A A Ak A A A Ak kA Ak kk k%

0005.00 * MDRest4i SSL Consumer Template GET JSON
0006'00 R R I I R S e S I S i S b S b e S S S b I S i S S S S S S I S b S e b b R b b R b b b b b b b b

0007.00
0008.00 /copy grpglesrc,mdrestdfn

0013.00

0021.00 d Initialize pr

0022.00

0023.00 d BuildRequest pr

0024.00 d CloseDown pr

0025.00

0026.00

0027.00 d w_id s 9B 0

0028.00

0029.00 /free

0030.00

0031.00 InitVariant () ;

0033.00 tg InitializePointer = %paddr (Initialize);

0034.00 tg BuildRegPointer = 3%paddr (BuildRequest) ;

0035.00 tg ClosedownPointer = %paddr (Closedown) ;

0036.00 GskConsume () ;

0037.00

0038.00 if wg httpStatus = '200';

0039.00

0040.00 // Change above condition to appropriate success status codes as
0041.00 // applicable to your REST service and add the processing logic here
0042.00

0043.00 // You may also call "GetErrorWarnings" procedure with one parameter
0044.00 // of 1024a attribute to get any errors/warnings reported in execution
0045.00

0046.00 Endif;

0047.00

0048.00 // Cleanup the memory allocated dynamically from heap
0036.00 cleantree () ;

0050.00

0051.00 *Inlr = *On;

0052.00

0053.00 /End-Free

Q054,00 Fommmcemmmmmmmermermrreremrrrerereeee e e P e EmE e
0055.00 * End of Mainline Section

0056,00 Ho——cccmcmosmcmooossoooooosoessorsosssoososssoesos o osos o=
0057.00

0058.00 * Procedure Interfaces

0059,00 Ho——cccocmcocosoooosoemooososssorsossoesos eSS oo esos o=
0095.00

0096.00 p CloseDown b export

0097.00 d CloseDown pi

0098.00 /Free

0099.00

0100.00 //Enter service closedown instructions here

0101.00 /End-Free
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0102.00 p CloseDown e
0103.00
0104.00 p BuildRequest b export
0105.00 d BuildRequest pi
0106.00 /Free
0107.00
0108.00 //Enter the request body here
0109.00 /End-Free
0110.00 p BuildRequest e
0111.00
0112.00 p Initialize b export
0113.00 d Initialize pi
0114.00 /Free
0115.00
0116.00 //Set parameter values
0117.00 w_ID = 9999999;
0118.00 // Set Import Values
0119.00 wg contentType = 'application/json; charset=UTF-8';
0120.00 wg_httpsMethod = 'GET';
0121.00
0122.00 wg maxAttempt = 25;
0123.00 wg mSecDelay = 500000;
0124.00
0125.00 wg hostName = 'dev.mdcms.ch';
0126.00 wg_serverIP= ' ';
0127.00 wg_ portNumber = 2525;
0128.00
0129.00 wg_servicePath = '/tut/clients';
0130.00 wg urlparm = 'id='+ %char(w_ID);
0131.00
0132.00 // Set below indicator to *Off if you don't want to save logs in IFS
0133.00 ng saveRestSwitch = *On;
0134.00 wg saveRESTpath ='/MDRest4i/logs/client.txt';
0135.00
0136.00 // The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
0137.00 ng ssl = *Off;
0138.00
0139.00 // If the REST service requires authentication, set ng authsend = *On
0140.00 // and then use one of the three subsequent variables to send auth info.
0141.00 // In order to send the basic authentication via userId and pwd, set the
0142.00 // variables wg_username and wg password. If however, it's the "Bearer"
0143.00 // token or some other auth string, set the value in "wg authstring”.
0144.00 // e.g. wg authstring = Bearer <token value>
0145.00
0146.00 ng authsend = *on; //Process basic authorization
0146.01 wg userName = ‘userl’; //User ID for basic authorization
0146.02 wg:password = ‘mypwd’; //Password for basic authorization
0149.00 wg_authstring = *blanks;
0150.00
0151.00 // If the REST service is accessible via proxy, set ng proxy = *on
0152.00 // and set the proxy details in subsequent variables. If the proxy
0153.00 // host is in IP address format, set the value in "wg proxyIP" and if
0154.00 // it's the host name format, set the hostname in the "wg proxyhost"
0155.00 // variable without any http/https prefix and there shouldn't be any
0156.00 // slash before or after the host name or IP address. The port number
0157.00 // of the proxy host should be set in "wg proxyport" variable below.
0158.00 // If the proxy is on SSL channel, set "ng proxySSL" to *On.

0159.00 ng proxy = *Off;
0160.00 ng proxyssl = *Off;

0161.00 wg_proxyhost = *blanks;
0162.00 wg proxyIp = *blanks;
0163.00 wg_proxyport = *zeros;
0164.00 wg proxyusr = *blanks;
0165.00 wg proxypwd = *blanks;
0166.00

0119.00 // If you want to load config via MRCNSDTLF file, please uncomment
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0120.00 // the below line. In this case you need to make sure you have loaded
0121.00 // (Host, Port, path etc.) in the MRCNSDTLF file with the key of This
0122.00 // Program name. Add below file in the 'F' spec in this program

0123.00 // mrcnsdtlf if e k disk Usropn

0124.00 // /copy grpglesrc,mrsetcon

0125.00

0167.00 /End-Free

0168.00 p Initialize e

0169.00

0170,00 % cccccccccccccoccccooosomcse o me e e e e e e e T e T e e Ce E e e e e e e e
0171.00 * Procedure - FixReprocess

0172.00 % ——— e
0173.00 p FixReprocess b export

0174.00 d FixReprocess pi

0175.00 /free
0176.00 /end-free

0177.00 p FixReProcess e

178,00 % —cccccoccccccooccocceoesceceeoe s s e e e s e E e me e e Pe s S e e e e =
0179.00 * Procedure - InitVariant

0180, 00 % ——ccccc—ccccccccccccmce e s m e e e e e e s e e e s e e e s e e
0181.00 p InitVariant b

0182.00 d InitVariant pi

0183.00 /free
0184.00 w_OpenCurly = S%char (c_OpenCurly) ;

0185.00 w CloseCurly = %char(c CloseCurly) ;
0186.00 w_OpenSquare = %char (c_OpenSquare) ;
0187.00 w_CloseSquare = %char (c_CloseSquare);
0188.00 w_EscapeChar = %char (c EscapeChar) ;
0189.00 w_Power = %char(c_Power);

0190.00 w_Tildel = 3%char(c Tildel);

0191.00 w_Exclaim = %char (c_Exclaim);
0192.00 w_Hash = %char(c_Hash);

0193.00 w _Pipel = %char(c_Pipel);

0194.00 w_Accent = 3%char (c_Accent);

0195.00 w Doller = %char(c Doller);

0196.00 w _AtSign = 3%char(c_AtSign);

0197.00

0198.00 /end-free

0199.00 p InitVariant e

You can also edit the IFS path location and url for the Provider program, plus the query parameters
After the execution of consumer program, you can review the response in the IFS location specified
in the program as below.

FIS “*Beginning of data**
###REQUEST##START###

##H#REQUESTH#HTTP-HEADER###
Request Length = 199

H#HHREQUESTH#DETAIL S###

GET http://yourserver:yourport/yourlib/clients?id=1 HTTP/1.1
Accept-Encoding: deflate

Host: yourserver:yourport

Connection: Keep-Alive

User-Agent: Apache-HttpClient/4.1.1 (java 1.5)

###REQUESTH##END###

###RESPONSE##START###
Response Status = 200
Response Length = 626

#RESPONSE#HTTP-HEADER#
HTTP/1.1 200 OK

Date: Thu, 15 Mar 2018 04:01:07 GMT
Server: Apache
Access-Control-Allow-0Origin:

¥
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Access-Control-Allow-Headers: Origin, X-Requested-With, Content-Type, Accept, RRN
Keep-Alive: timeout=300, max=100

Connection: Keep-Alive

Transfer-Encoding: chunked

content-Type: application/json; charset=UTF-8
126

#RESPONSE#JSON-BODY#

{

Nrpte "

"CLIDNO": "6207215024081"

"CLNAME": "Adam"

ﬂCLSURNAME": "Artichoke"

ﬁCLTITLE": "Mr"

"CLPHONE": "0115556666"

"CLEMAIL": "adam@vegies.co.za"
"CLADDR1": "1 Tree Road"
"CLADDR2": "Plantville"
"CLADDR3": ""

"CLPCODE": "1002"
I,ICLLANGH : mn

by
##H#RESPONSE##END###
wdded ke k R wEnd OF Data et s e d s

Colour Legend:

Header Specifications

Blue Copybooks for the MDRest4i engines

Blue Setting of the REST service path and port number

Green IFS file name with the path where consumer log will be saved

Cyan Parameters specified in the command and used in the URL as parms

4.3.2 Consumer POST method using IFS file

MDRESt4i has functions that will automatically create the outgoing JSON (for a requestBody) from an IFS file,
and write the incoming JSON (response) to an IFS file.

Here is an example of the MDRGENCNS command used to build a consumer template that uses this IFS
concept.
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&

e If we want to create SSL consumer, supply “Y” in “SSL/Non SSL” parm. Otherwise ‘N” set as
default for creation the NON SSL consumer. After that we can create single or multiple consumer
program using this. So if we want to create multiple consumer program select “M” for multiple.
We can create 10 consumer programs using this. “S” is default set for creating the single

consumer program then press enter to see next parameters.

e Using this command we can create consumer program using HTTP method GET, PUT, POST,
PATCH and DELETE. So if we can supply these values for creating the consumer programs (G=
GET, P= PUT, S=POST, T=PATCH and D=DELETE. G is set as default for creating GET consumer.

e Here are three provisions for sending request body to the API. If we want to send request body
via IFS file, need to specify “IFS” in “Build request body method and provide the complete IFS
path name where JSON available. If we want send request body via MDRJSONF DB file, need to
specify “DBF” in this case we need to supply library name also where MDRJSONF file exist with
the loaded JSON request.

e Provide above the complete IFS path including the file name as per above.

e |f we want to write incoming response to an IFS file, specify the “IFS” and provide the complete IFS
path where we want to write the incoming response, if we want to write response to MDRIJSONF file
so we need to supply “DBF” and also provide the library name where MDRJSONF file exist.

e Above we need to supply complete IFS path for writing the incoming response. Provide the
complete URL with http or https. After that supply the IFS path where we want to write hold
incoming request.

In the target library we will specify the library name where member should be generated.

In the target source file we will specify the source file name. In the target source member we will specify the
source member name. In this example, we are going to use a POST method. This is because the
Provider/Service accepting the request and sending back responds to an HTTP POST method request. So the
parameters below should be set “S”.
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HTTP Method T=PATCH D=DEL . . . S G=GET, P=PUT, S=POST

In this example we want process the request body through the IFS file so below parameter should be set “IFS”
and also need to specify the complete IFS path including file name as per below:

Build request body method . . . > IFS IFS, DBF, USR
IFS File for Requestbody . . . . /home/MDRest41i/Testjson.json

In this example we want write incoming response to an IFS file so below parameter should be set “IFS” and
also need to specify the complete IFS path including the file name as per below:

Parse response method . . . . . > IFS IFS, DBF, USR
IFS File for ReSponse . . . . . /home/MDRest41i/Testjson.json

In the “URL for Consumer Service” we will have to put the url path of the Provider service.

URL for Consumer Service . . . . > http://yourserver:yourport/yourlib/clients'

In the “IFS Path to store the Output” we enter the IFS path location where the response output log file will be
written.

IFS Path to store the Output . . > '/MDRest4i/youruser/Clientsdt]’

Press Enter

The generated code is below. The relevant code for IFS processing is _

0001.00 h dftactgrp(*no) actgrp (*new)
0002.00 h bnddir ('LXRGLOBAL': 'BNDZIP')

0003.00 Ak hkhkhkhhhhhkhk kA hkhk Ak kA kA vk hkhkhkhkhhkhkhhkhhkhkhhhhkhkhhkrhhk vk hkhkhkhkhkhkhkkhkhkkkhkxk*k

0004.00 * MDRest4i SSL Consumer Template GET JSON

0005‘00 KA A AR A A A AR AR A AR A KRR A A A AR AR A AR A AR A AR AN A A AR AR A AR A A A Ak hA A A Ak kA Ak kk k%

0006.00
0007.00 /copy grpglesrc,mdrestdfn

0008.00
0009.00 d Initialize pr
0010.00
0011.00 d BuildRequest pr
0012.00 d CloseDown pr
0013.00

0015.00 /free

0016.00

0017.00 InitVariant () ;

0018.00 tg InitializePointer = %paddr (Initialize);
0019.00 tg BuildRegPointer = %paddr (BuildRequest) ;
0020.00 tg ClosedownPointer = %paddr (Closedown) ;
0021.00 ng cleanup = *Off;

0022.00 GskConsume () ;

0023.00

0024.00 if wg httpStatus = '200';

0025.00
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0026.00 // Change above condition to appropriate success status codes as
0027.00 // applicable to your REST service and add the processing logic here
0028.00
0029.00 // You may also call "GetErrorWarnings" procedure with one parameter
0030.00 // of 1024a attribute to get any errors/warnings reported in execution
0031.00
0032.00 // Write response to an IFS file

0035.00 Memcleanup () ;

0036.00 Endif;

0037.00

0038.00 // Cleanup the memory allocated dynamically from heap
0039.00 cleantree () ;

0040.00

0041.00 *Inlr = *On;

0042.00

0043.00 /End-Free

0044 ,00 Fe=——mccmm=cmmccmm=csssossssossessssesess e eesse s s es s e ees
0045.00 * End of Mainline Section

0046 .00 F=——cccc==ccccc=s=csscsssscosossssoosossssossossseossosssoos
0047.00

0048.00 * Procedure Interfaces

0049.00 F=——cccmc=cmcccccscssccssscsosssssssossessosssessssesssssoos
0050.00

0051.00 p CloseDown b export

0052.00 d CloseDown pi

0053.00 /Free

0054.00

0055.00 //Enter service closedown instructions here

0056.00 /End-Free

0057.00 p CloseDown e

0058.00

0059.00 p BuildRequest b export

d BuildRequest pi

/Free
0066.00
//Enter the request body here

0073.00 /End-Free
0074.00 p BuildRequest e

0075.00

0076.00 p Initialize b export

0077.00 d Initialize pi

0078.00 /Free

0079.00

0080.00 // Set Import Values

0081.00 wg_contentType = 'application/json; charset=UTF-8';
0082.00 wg httpsMethod = 'POST';

0083.00

0084.00 wg maxAttempt = 25;
0085.00 wg mSecDelay = 500000;

0086.00

0087.00 wg hostName = 'dev.mdcms.ch';
0088.00 wg serverIP= ' ';

0089.00 wg portNumber = 2525;

0090.00

0091.00 ng parse = *Off;
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wg servicePath = '/tut/ifsprd';
wg urlParm = ' Vg

// Set below indicator to *Off if you don't want to save logs in IFS
ng saveRestSwitch = *Off;
wg_saveRESTpath ='/MDRest4i/logs/IFSCNS.txt';

// The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
ng ssl = *Off;

// If the REST service requires authentication, set ng authsend = *On

// and then use one of the three subsequent variables to send auth info.
// In order to send the basic authentication via userId and pwd, set the
// variables wg username and wg password. If however, it's the "Bearer"
// token or some other auth string, set the value in "wg authstring".

// e.g. wg _authstring = Bearer <token value>

ng authsend = *off;
wg_username = *blanks;
wg password = *blanks;
wg authstring = *blanks;

// If the REST service is accessible via proxy, set ng proxy = *on

// and set the proxy details in subsequent variables. If the proxy

// host is in IP address format, set the value in "wg proxyIP" and if
// it's the host name format, set the hostname in the "wg proxyhost"

// variable without any http/https prefix and there shouldn't be any

// slash before or after the host name or IP address. The port number
// of the proxy host should be set in "wg proxyport" variable below.

// If the proxy is on SSL channel, set "ng proxySSL" to *On.

ng proxy = *Off;

ng proxyssl = *Off;

wg_proxyhost = *blanks;

wg proxyIp = *blanks;

wg proxyport = *zeros;

wg_proxyusr = *blanks;

wg_proxypwd = *blanks;

// 1f you want to load config via MRCNSDTLF file, please uncomment
// the below line. In this case you need to make sure you have loaded
// (Host, Port, path etc.) in the MRCNSDTLF file with the key of This
// Program name. Add below file in the 'F' spec in this program
// mrcnsdtlf if e k disk Usropn
// /copy grpglesrc,mrsetcon
/End-Free
p Initialize e
K e e e — — ———
* Procedure - FixReprocess
G e
p FixReprocess b export
d FixReprocess pi
/free
/end-free
p FixReProcess e
K e e o —
* Procedure - InitVariant
K e e e o — — — — — — — — — — — — — — — —— — — —— — — —— — —— — — — —— —— — ——— — e — —— —
p InitVariant b
d InitVariant pi
/free

w_OpenCurly = %char (c_OpenCurly) ;
w CloseCurly = %char(c_CloseCurly) ;
w_OpenSquare = %char (c_OpenSquare) ;
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0158.00 w_CloseSquare = 3%char (c_CloseSquare) ;
0159.00 w_EscapeChar = %char (c_EscapeChar) ;
0160.00 w_Power = %char (c_Power) ;

0161.00 w _Tildel = %char(c Tildel);

0162.00 w_Exclaim = %char (c_Exclaim);
0163.00 w_Hash = %char (c_Hash) ;

0164.00 w Pipel = %char(c Pipel);

0165.00 w_Accent = %char (c_Accent);

0166.00 w _Doller = 3%char(c Doller);

0167.00 w _AtSign = 3%char (c AtSign);

0168.00

0169.00 /end-free

0170.00 p InitVariant e

MDRest4i Tutorial

I have highlighted the code of IFS processing with the bright green colour.

For a detailed explanation of this please see the Reference-Guide’s section 3.2

4.3.3 Consumer POST Method Program using SSL

Now we will create a consumer program, which will make REST request to the Provider service for the program

over SSL channel

First of all prompt the command MDRST/MDRGENCNS from the command line and use below parameters to

run the command:

e If we want to create SSL consumer, supply “Y” in “SSL/Non SSL” parm. Otherwise ‘N” set as

default for creation the NON SSL consumer. After that you can create single or multiple consumer
program using this. So if you want to create multiple consumer program select “M” for multiple.
You can create 10 consumer program using this. S is default set for creating the single consumer

program then press enter to see next parameters.

e  Using this command we can create consumer program using HTTP method GET, PUT, POST,
PATCH and DELETE. So if we can supply these values for creating the consumer programs (G=
GET, P= PUT, S=POST, T=PATCH and D=DELETE. G is set as default for creating GET consumer.

e Here are three provisions for sending request body to the API. If we want to send request body
via IFS file, need to specify “IFS” in “Build request body method” in this case we need to supply
the complete IFS path name where JSON available. If we want send request body via MDRJSONF
DB file, need to specify “DBF” in this case we need to supply library name also where MDRJSONF

file exist with the loaded JSON request.

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com

82/195



mailto:info@midrangedynamics.com

‘) MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutor|a|

e If we want to write incoming response to an IFS file, specify the “IFS” and provide the complete
IFS path where we want to write the incoming response, if we want to write response to
MDRISONF file so we need to supply “DBF” and also provide the library name where MDRISONF
file exist.

e Above we need to supply the URL path of the Provider service. As per above

e Above we need to specify the path and IFS file name.
In the target library we will specify the library name where member should be generated.

In the target source file we will specify the source file name. In the target source member we will specify the
source member name. In this example, we are going to use a POST method. This is because the
Provider/Service we are sending the request to, only responds to an HTTP POST method request. So the
parameters below should be set “S”.

HTTP Method T=PATCH D=DEL . . . S G=GET, P=PUT, S=POST

In the “URL for Consumer Service” we will have to put the url path of the Provider service.

URL for Consumer Service . . . . > http://yourserver:yourport/yourlib/mdrecho’

In the “IFS Path to store the Output” we enter the IFS path location where the response output log file will be
written.

IFS Path to store the Output . . > '/MDRest4i/youruser/Clientssldt]'=

Once the command completes the execution, the source member below is generated under the specified
source file and library combinations and it gets compiled as well. The name of the program is CLTSSLCNS. If you
refer the statements highlighted in green colour under “Initialize” procedure, the variable
“wg_dcmapplication” is set to *blanks by default. This is the application created in digital certificate manager
and it either has some valid certificates assigned (if the target REST service requires those certificates) or it
doesn’t have any certificates assigned. Also, the indicator “ng_ssl” is set to *On to enable communicating via
SSL channel. After the member generation, we have added some logic in “BuildRequest” procedure as
highlighted in red color. This is the request body to the POST service called from the consumer.

0001.00 h dftactgrp (*no) actgrp (*new)
0003.00 h bnddir ('LXRGLOBAL': 'BNDZIP')

0004.00 hhkhkhkhkhhhh bk hkh Ak kA hkhkhhkhk vk hkkhkhkhhkhkhhkhhkhkhhhkhkhhkhkrhhk vk hkhkhkhkhkhkkhkhkkkkxk*

0005.00 * MDRest4i SSL Consumer Template GET JSON

0006‘00 KA A AR A A A AR A A A AR A AR A A A AR A AR AR A AR A AR AN A A AR AR A AR A A A AR A A A Ak kA Ak kk k%

0007.00
0008.00 /copy grpglesrc,mdrestdfn

0013.00
0021.00 d Initialize pr
0022.00
0023.00 d BuildRequest pr
0024.00 d CloseDown pr
0025.00

0026.00 /free
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0027.00
0028.00 InitVariant () ;
0030.00 tg InitializePointer = %paddr (Initialize);
0031.00 tg BuildReqgPointer = $%paddr (BuildRequest);
0032.00 tg ClosedownPointer = %paddr (Closedown) ;
0033.00 GskConsume () ;
0034.00
0035.00 if wg httpStatus = '200';
0036.00
0037.00 // Change above condition to appropriate success status codes as
0038.00 // applicable to your REST service and add the processing logic here
0039.00
0040.00 // You may also call "GetErrorWarnings" procedure with one parameter
0041.00 // of 1024a attribute to get any errors/warnings reported in execution
0042.00
0043.00 Endif;
0044.00
0045.00 // Cleanup the memory allocated dynamically from heap
0046.00 cleantree () ;
0047.00
0048.00 *Inlr = *On;
0049.00
0050.00 /End-Free
0051 .00 FormooooomommoremmosoomEEEEs EE e S e o S s S s S DS
0052.00 * End of Mainline Section
0053,00 Focmmccmomcmmcomorcreereerrmeseresrreeeesmeeee s meee s oo
0054.00
0055.00 * Procedure Interfaces
0056,00 Fomcommeoserserees e s S S e S S e S S S e
0057.00
0093.00 p CloseDown b export
0094.00 d CloseDown pi
0095.00 /Free
0096.00
0097.00 //Enter service closedown instructions here
0098.00 /End-Free
0099.00 p CloseDown e
0100.00
0101.00 p BuildRequest b export

0102.00 d BuildRequest pi
0103.00 /Free

0104.00

0105.00 //Enter the request body here
0105.01 beginObject (' '");

0105.02 addChar ('message':'Hello World!");

0105.03 endObject () ;
0106.00 /End-Free
0107.00 p BuildRequest e

0108.00

0109.00 p Initialize b export
0110.00 d Initialize pi

0111.00 /Free

0112.00

0113.00 // Set Import Values

0114.00 wg_dcmApplication = *blanks;

0115.00 wg userAgent = 'LXRSSL 0.1';

0116.00 wg_contentType = 'application/json; charset=UTF-8';
0117.00 wg_httpsMethod = 'POST';

0118.00

0119.00 wg maxAttempt = 25;

0120.00 wg _mSecDelay = 500000;

0121.00

0122.00 wg hostName = 'dev.mdcms.ch';

0123.00 wg serverIP= ' ';

0124.00 wg_portNumber = 443;

0125.00
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wg servicePath = '/mdrdemod/mdrecho';
wg urlParm = ' Vg
// Set below indicator to *Off if you don't want to save logs in IFS
ng saveRestSwitch = *On;
wg_saveRESTpath ='/MDRest4i/youruser/Clientssldtl/sslcns.txt';
// The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
ng ssl = *On;
// If the REST service requires authentication, set ng authsend = *On
// and then use one of the three subsequent variables to send auth info.
// In order to send the basic authentication via userId and pwd, set the
// variables wg username and wg password. If however, it's the "Bearer"
// token or some other auth string, set the value in "wg authstring".
// e.g. wg_authstring = Bearer <token value>
ng authsend = *off;
wg username = *blanks;
wg_password = *blanks;
wg authstring = *blanks;
// If the REST service is accessible via proxy, set ng proxy = *on
// and set the proxy details in subsequent variables. If the proxy
// host is in IP address format, set the value in "wg proxyIP" and if
// it's the host name format, set the hostname in the "wg proxyhost"
// variable without any http/https prefix and there shouldn't be any
// slash before or after the host name or IP address. The port number
// of the proxy host should be set in "wg proxyport" variable below.
// If the proxy is on SSL channel, set "ng proxySSL" to *On.
ng proxy = *Off;
ng proxyssl = *Off;
wg:proxyhost = *pblanks;
wg_proxyIp = *blanks;
wg proxyport = *zeros;
wg_proxyusr = *blanks;
wg proxypwd = *blanks;
// If you want to load config via MRCNSDTLF file, please uncomment
// the below line. In this case you need to make sure you have loaded
// (Host, Port, path etc.) in the MRCNSDTLF file with the key of This
// Program name. Add below file in the 'F' spec in this program
// mrcnsdtlf if e k disk Usropn
// /copy grpglesrc,mrsetcon
/End-Free
p Initialize e
W o o o o o e o e 0 e 0 o e 0 1 1 o e 0 o e ) £ 1 1 0 0 1 5 £ 6 0 £ 0 £ £ 0 0 1 5 5 £ 0 0 0 e 5 £ 0 £ 3 o e £ e e e e e e
* Procedure - FixReprocess
K e e
p FixReprocess b export
d FixReprocess pi
/free
/end-free
p FixReProcess e
K e e e o  — — — — — — — — — — — —— — —— ——— — ——— — —— — —— —— — —— —— — —— — — — — — —  — — — — —— — —— ———
* Procedure - InitVariant
W o o o o o e e e 0 1 0 o e 0 1 1 ) 1 0 o e ) £ 1 0 0 0 5 £ 6 0 £ 50 £ £ 0 0 1 6 0 £ 0 £ 6 0 e 0 5 £ 0 £ 0 e £ e e e e e e
p InitVariant b
d InitVariant pi
/free
w OpenCurly = S%char (c OpenCurly) ;
w_CloseCurly = %char(c_CloseCurly) ;
w_OpenSquare = %char(c_OpenSquare) ;
w CloseSquare = %char (c_CloseSquare);
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0185.00 w_EscapeChar = %char (c_EscapeChar) ;
0186.00 w_Power = %char (c_Power);
0187.00 w _Tildel = 3%char(c Tildel);
0188.00 w_Exclaim = %char (c_Exclaim);
0189.00 w_Hash = %char (c_Hash);
0190.00 w_Pipel = %char(c_Pipel);
0191.00 w_Accent = 3%char (c Accent);
0192.00 w Doller = %char(c Doller);
0193.00 w_AtSign = 3%char (c_AtSign);
0194.00
0195.00 /end-free
0196.00 p InitVariant e
Below is the response:
! .
"receivedHeaders": {
"CONTENT_TYPE" : "application/json; charset=UTF-8" ,
"CONTENT_LENGTH" : "34" ,
"HTTP_HOST" "dev.mdcms.ch" ,
"HTTP_USER_AGENT" "LXRSSL 0.1" ,
"HTTP_CONNECTION" "Keep-Alive"
"receivedPay1oad":f
"message": "Hello world!"
3
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4.4  Generating a Service/Consumer from SWAGGER
4.4.1 Overview

MDRest4i SDK exposes a REST API on the IBM i that generates RPGLE consumer and Provider programs. The
generator APl is built with iCore and exposed on the IBM i as a REST service.

The specifications format used by the MDRest4i SDK generator is Open API (a.k.a SWAGGER). Requirements are
added to a standard SWAGGER template specification in JSON format. This SWAGGER specification is then sent
as the requestBody to the MDRest4i SDK REST API using a POST method.

MDRest4i SDK can also use a SWAGGER specification for a REST API to create a Consumer program. In this way
it is easy to generate consumer programs from Swagger provided by the API host.

In some cases documentation for an API or requirement for a consumer may only have a sample JSON payload
for the request or response bodies.

The MDRest4i SDK GUI can use APl and Consumer requirements in multiple formats to build the swagger
specifications used by the code generator. This includes converting a payload sample into a Swagger
specification for generation of an RPGLE service or consumer

o AP/
Zny Provider
g:r?e(r:;t?Sn Self-Contained Program ar
OPENAPI Consumer/
Client

JSON Schema
Extraction

Figure 7 - Generate from any requirement

4.4.2  Creating and Editing SWAGGER Specifications

SWAGGER (now known as Open API Specification or sometimes abbreviated to OAS3) allows you to describe
the structure of your APIs so that machines and humans can read them. The ability of APIs to describe their
own structure is the root of all awesomeness in Swagger. Why is it so great? Well, by reading your API’s
structure, you can automatically build beautiful and interactive APl documentation with SWAGGER Ul.
MDRest4i SDK can also automatically generate client/server libraries/programs for your APl in many languages
(now including RPGLE using rest4i), and explore other possibilities like automated testing.

API specifications can be written in YAML or JSON. The format is easy to learn and readable to both humans
and machines. The complete OpenAPI Specification can be found on GitHub: OpenAPI 3.0 Specification

SWAGGER extensions (JSON objects prefixed with an “x-”) are added to each SWAGGER specification by
MDREst4i SDK to facilitate some of the RPGLE generation process. For example to tell the generator where to
build the source and compile the object the x-Ixrgen JSON object is added:

"x-1xrgen": {
"4 brary" : "MDRTUTLIB",
"srcfile": "QRPGLESRC",
"srclibrary": " MDRTUTLIB ",
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"reqType": "consumer",
"object": "getcIndtlic",
;1xrpath“: http://yourserver:yourport/mdrst/getclndt]

All of the SWAGGER extensions used by the rest4i MDRest4i SDK generators can be reviewed in Appendix A
below

Editing the Swagger specifications is greatly simplified with the MDRest4i SDK Web GUI, which automatically
adds all extension fields used by the generators, and simplifies the SWAGGER editing process with a form
based GUI.

4.4,3 Calling The Generator APl — MDRGENXAPI

MDRGENXAPI is REST API that accepts the POST method.

The MDRest4i SDK REST API (MDRGENXAPI) can be called directly by any client that is able to make POST
requests. For example other popular clients capable of handling POST requests include:

e POSTMAN - https://www.getpostman.com,
e SOAP-UI https://www.soapui.org/,
e ARC- Advanced REST Client for Chrome Browser

The request payload should be in application/json format and a valid SWAGGER 3.0 format, plus have all of the
swagger extensions described in the MDRest4i_11.0_User-and-Reference-Guide.

For example
4.4.4  Using the MDRest4i SDK Web GUI

Once the SDK Console web application has been installed and started, browse to the appropriate URL e.g.:
http://yourlinuxserver:portnumber/ in your web browser (Chrome, Edge or Firefox)

Sign Up Form

Figure 8 - MDRest4i SDK Sign-up Page

Login using user: Ixradmin and pwd: Ixradmin

or use “Sign Up” to create your own profile
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If using “Sign Up”, verify using the activation email sent to the email supplied during signup. (requires smtp
server to be setup while installing MDRest4i SDK)

Login using the details provided during sign up and Figure 7 will appear.

= @ MDRest4i SDK Console OAPI Constructor  API Catalogue ev mdrtut Q@

OAPI Constructor iy (2]
v REST Options
b 15 N
Build REST API 12Results  Active filte ting by: Last Modified, desc
Build REST Consumer
nditit 8 Consumer-Program-to-handle-Path-Parameters.json
x
& First-Position-Path-Paramet

mdrtut

T TGy S, O
mdrtut In-Path-Paramet: roducer.json

Figure 9 - Specifications List

Figure 7 shows a list of your specifications for both consumers and Providers. For a new user, the specifications
list is empty. The buttons across the top provide additional functionality for filtering the list.

Next, you need to edit your profile selecting the “Edit Profile” option from the top menu.

OAP| Constructor APl Catalogue 9 -

& Edit Profila
= Sign out

Figure 10(a) — Edit Profile

You need to edit the default values for library, Source Library, Source File and the server URL. These default
values would be used while creating or importing a new Provider/consumer spec.

Edit Default Values
Library | MDRDEMOD o
Source Library | MDRDEMOD &
Source File QWIITUT &
Server URL hittpsZ/fvouribmiserverfiyouribmilibrary

Figure 10(b) — Edit default values
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Note: To navigate back to the Specifications List, click MDRest4i Constructor in the menu at the top of the
page, then select REST Options, and API Specifications

4.5 SWAGGER MDRGENXAPI REST APl Examples
This tutorial covers 10 examples of the generation from Swagger.

All of the required swagger specifications, rpgle and json examples are available in the MDRest4i-v12.0-
Tutorial-swagger-rpgle-json-examples.zip, downloaded with the software. These can be found in the unzipped
file above in the “MDRest4i-v12.0-Tutorial-swagger-rpgle-json-examples/Section-4.5-Swagger-Example-Code”
folder.

451 Provider-API-GET-Clients-V12
45.1.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API (Provider/service) that reads a DB2 PF/Table and
returns the record/s as JSON, allowing specific records need to be requested if necessary(not mandatory).

A REST Provider using the GET method will be created, that uses the PF fields as output. The key of the
PF/Table may be supplied as a query string parameter.

45.1.2 Create New Provider

From the API Specifications list in the MDRest4i SDK Web GUI, select the “New” button on the right-hand side
and select “Provider” as displayed in Figure 12 below:

MNew - Add New Specification o
Provider
Title Prov AP| GE ients V1: (]
Consumer
Refuuid Provider-API-G ents-V ®
Import Provider
Impaort Consumer Description Produces an API/Provi that rett 1t or a list of clients ®
> EN
Import Provider From Documenter
4
Import Consumer From Documenter
Program Name tcintdt ®

Import Consumer From Postman collection
InPath Parameters

Figure 11 - New>Provider Library | MORTUTLIS 2
Source File | QTUTSRC o

Source Library TUTLIB ]

Method get o

Figure 12 - New API Popup

The default values for the Library, Source Library and Source File can be set in the user profile using the “Edit
Profile” option (refer to Figure 10(a) and 10(b)). The values would be automatically picked up from the user
profile.

If the default values are not provided, you need to enter them manually every time while creating a spec.

Complete the fields in the popup that appears as per Figure 9 above. Select the “get” method in the drop
down, before selecting “Done”.
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This has now copied the SWAGGER template for API’s, added a few additional SWAGGER extension fields with
the data provided by you in the popup, and created a new SWAGGER definition in JSON format in memory.

4.5.1.3 Adding General Info

The General tab seen in Figure 14 below now appears.

) Pat Schemas Generate B L]
Info Provider-APLGET-Clients-V12 json License
Title ) Name | ) o]
Description ! e et | ] o]
Global Definitions Contact
Server URLs | YourPor rary @ Name [ Miear o]

Terms of Service

o
o
3
£
o

Version [ e URL [ i o}

MDRest4 External Documents

Environment ‘ ©

refuuid

o

Figure 13 - General Tab API

The only thing that needs updating is the server URL’s. Add the host name, Port number and library name used
when setting up the MDRest4i HTTP server during installation.

This can again be set up as the default in the “Edit Profile”option (Figure 10(b)). If this is not available, it can be
added later. The rest is general information and can be left as is for this tutorial.

Now select the “More” button and “Save” from the drop down menu.

45.1.4 CreateaSchema
Now select the “Schemas” Tab.

Select the “+” button to add a new schema, de-select the “work fields only” checkbox, and provide a model
name, library, and Physical File name. Then click the “Next” button. The X-Library name and PF name are
validated on the IBM i using an MDRest4i SDK REST APl written using iCore. Figure 15 below lists the fields in
the PF file LXCLIENT in Library MDRST.
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New Model Configuration

Model Name | LXCLIENTMDL ) |
Impaort Type Database v
X-Library | MDRST ) |
PF Name | LXCLIENT L] |

Figure 14 - Add a Schema

Field Saloction (LXAPROD210,LKCLIENT) x

LXRPROD210, LXCLIENT

B APIFiekd Name Type MaxLength | x-column a

@

ia nteger s

]

clidno string 15

-

clphone string 15 | CLPH
elemail string 100 | CLEMAIL
claddr string 0
claddr2 string E)
claddrd string 20

clpcade string 15 | £LREODH

eeopOoOcOG@EO0

cllang.

Figure 15 - Select PF Fields for API

Select all fields by clicking on the check box in the top left corner. This information is extracted in real-time by
another iCore REST APl on the IBM i. The API field name is taken from the field text and the x-column from the
PF field name itself. This generates a schema in the SWAGGER specification that maps the API field name to
the PF Field name. Figure 17 below is a snippet of that schema.

"components": {
"schemas": {
"LXCLIENTMDL": {
"x-Tibrary": "MDRST",
"x-pfname": "LXCLIENT",
"properties": {
nid": {

"type": "integer",

"description": "Description of id",
"maxLength": 9,

"x-column": "id"

"clidno": {

"type": "string",

"description": "Description of clidno",
"maxLength": 15,

"x-column": "clidno"

} ’

Figure 16 — SWAGGER Schema Snippet

Click “Done” to continue.
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(1. ]

General

LXCLIENTMDL
X-Library
PE Name
Name
Type
Objects Arrays Integers
LXCLIENTMDL - Fields
AP| Field Name Type
5 id integer
clidno ing
clientName ing
O clsurname string
cltitle ng
9 | clphone ing

clemail
claddrl

claddr2

Numbers Strings

]

MDRest4i Tutorial

1

Figure 18(a)- APl Schema Tab (Model Level Detail)

LXCLIENTMDL - Fields

API Field Name Type
3 | id integer
T clidno string
J  clname string
J | clsurname string
T cltitle string
T clphone string
3T clemail string
J | claddri string
T claddr2 string
< | claddr3 string
T clpcode string
T cllang string
3 | new api field name

Schema

Max Length

maxLength

Figure 18(b) - APl Schema Tab (Field Level Details)

Actions

[
<]
P
]
[
<]
p
7]
@
]
P
<]

Generate

Boolean Others

»®

x

x

0 -}

Schema  Max Length

OO0 oo g oloagogoale

]

Element Total

12

Actions

The left side brings up the schema in the tree form with all the fields listed in hierarchical order. Clicking

on the model name or the elements of the tree brings up the details on the right hand side (Figure 18(a) and

Figure 18(b)).

The top right window displays the high level overview/editable details of the object selected.

The bottom right window brings up the children (if the selected element is an object or an array of objects)

and their editable details.

Fields can be added/deleted for the selected element if it is of the type object or an array of objects.

4515

Edit API Path Info

Now select the “Paths” tab and click on the Parameters button.

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com

93/195

a,


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

* General at Schemas Generate B

[EREN| ===l | "=~ K
Summary ¢ Para

Source File

Library

Source Library

o

Provider Name

Description ! et . - 0
Paging

JSON Resp Method | User v!||s
Call Type | none | [7
GenerationType | Legacy vl||”
JWT | None v

Object Request  A4¢

Figure 19 - Paths Tab with Parameters

In Figure 19, the Paths are shown as buttons across the top on the left hand side. Below these are the HTTP
methods. For each method the details of where to build the generated code and compile it can be updated.
This automatically updates the underlying swagger specification in the x-Ixrgen object described above.

4.5.1.6 Edit APl Parameters

Now select the “Parameters” button on the left hand side, then the “New Parameter” link on the right hand
side.

MNew Parameter Configuration (Path:/getcintdtl, Method:get)

Scope query W

Parameter Name | id -] |

Description | Client Id Q|

Figure 20 — Create Parameter

Select the scope as “query” from the drop-down. This means that the Provider program will expect this
parameter in the query string of the request e.g. http://yourserver:yourport /yourlib/getcintdtl?id=3

Add the parameter name as “id” — this will be the name of the parameter supplied in the query string of the
request URL. Add a description for the parameter (optional).

Click “Done”
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) DB REST APlprovider API Get Clients W12 General Paths Schemas Generate

Paths

e BB
Summary | Provider APl Get Clients V12 o| m
Scope
Source File QvI2TUT L]
| | Parameters x 0
Library | MDRDEMOD (-] |
Description Client Id
Source Library | MDRDEMOD (] | .
Required [

Producer Name | getcintdtl © | “n T

chema L L
DESCI’IDtIUn Produces an API/Provider that returns a list of clients Q/

Schema Fields id
Paging
JSON Resp Method User w||# values
Call Type none v||# Values
Generation Type External ~
Ext Main DS |
Raot DS

Wt None v

Figure 21 - Parameters and Schema Reference

The RPGLE generator can assign values from the query string parameters to the where clause in the SQL it
generates. To do so, it needs to know which schema field (and therefore associated PF Field/Column) to assign
the incoming query string parameter value to. So, the parameter must be associated first.

Select a Schema and then a Schema Field from this schema in the drop downs provided as displayed in Figure
18a. The parameter object in the underlying SWAGGER specification is updated to Figure 21 above.

"parameters": [

"in": "query",
"name": "id",
"description": "client ID",
"required": false,
"schema":
"x-schema": "LXCLIENTMDL",
"x-schemaF1d": "id"
}
}
]

Figure 22 - SWAGGER Parameter Snippet

Now select the Responses button on the left hand side of the paths tab.
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{up [ AP # General Paths Schemas Generate B Q

e KB | s KB | o B
R ° Scope <00 | 500 | defaute X [
Source File ]
Description K o,
Library (]
Content Type G n
Source Library | 1 © _ _ _
Model Type none ® allof (] oneof)  anyof
Provider Name L
Schema LXCLIENTMDL v
Description API/PrC ) ©,
Paging
JSON Resp Method User v
Call Type none v &
Generation Type Legacy v # Values
JWT  Mone v
Object Request  Modify Object Request
[+

Figure 23 - Edit API Response

By default, four HTTP responses are added to each API. Response 200 is the default status header field and
value, which tells the requesting browser or consumer, that everything is OK. To generate RPGLE logic in the
Provider that sends back JSON in the response, the content type and schema used to define the response must
be added.

This will tell the RPGLE generator to add logic that sends back the correct status HTTP header field. The
generator will also automatically build embedded SQL in the RPGLE (to get the data from the PF named in the
schema earlier), plus generate logic to assign data from the embedded SQL result set, while building the JSON
response body, which is then sent back to the requesting browser or consumer.

From the “Responses” section on the right hand side, select the content type, “application/json” from the drop
down, and then select the “LXCLIENTMDL"” schema created earlier from the Schema drop down.

In this example we are using a schema that has PF information included in it. This uses the PF FFD to create the
necessary variables in the generated RPG logic along with building the SQL statement/s. If only work fields
were in the schema, the RPGLE code generated would also contain these work field definitions.

4.5.1.7 Select the generation type

Now select the generation type.
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@ DB REST API *provider API GET Clients V12

Paths /getcintdtl &

E Post Put Patch Delete Options

Summary ‘ Provider-API-GET-Clients-V12 ® ‘
Source File ‘ QTUTSRC ® ‘
Library ‘ MDRTUTLIB © ‘
Source Library ‘ MDRTUTLIB ® ‘
Provider Name getcintdtl ® ‘
Description Produces an API/Provider that returns a client or a list of clients O/,
Paging O
JSON Resp Method User wv| & Values
Call Type none wv| & Values
Generation Type External v‘
Ds [JExt Main DS # Root DS
JWT None v

Object Request ~ Modify Object Request

oo

Figure 24 - Set Generation type

In the Legacy it will generate the APl via MDRGENXAPI, in Inline it will generate the REST APl via MDRGNAPI
with all in one pgm and in External it will generate REST APl using MDRGNAPI with procedures externalized.

Selecting External or Inline will require

4.5.1.8 Create API Service

Now select the “Generate” tab.
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Qiy P *

Editor | Split Ul

‘htt rhost:port/basePath’

Provider API Get Clients V12
Get clients

"htt ww.midrangedynamics . com/rest-apis

-integration/

dynam
mamics.com

MDRest4i Tutorial

General Paths Schemas Generate B 7}

Create APl Submit Object Request - Publish More ~

Provider AP| Get Clients V12 @@

Get clients

Website

to Midrange Dynamics

: MDREST41i-Defaul t-Environment
Provider-API-Get-Clien
: cumentation on MD
3-24T09: 3!

nvironment&refuuid
Servers

l http:/lyourhost:port/basePath ~

: MDRest4i S
: "https i gedynamic: ‘rest-apis-integ

getcintdtl ~

telntdel Provider API Get Clients V12
getclntdtl /geteln Vil v

MDRDEMOD

Figure 25 - APl Generate Tab

Note: The Swagger Specification is updated automatically in memory with each change made on the screen
but this does NOT save those changes to the specifications database.

From the display seen in Figure 25, select the “more” button on the right-hand side and save the specification.
This updates the details added since the last save in the specifications database.

The “Generate” tab is a custom version of a full SWAGGER Editor. The left hand window enables editing of the
SWAGGER specification directly, and the right-hand side shows the documentation and allows testing of the
Provider once it is generated and completed.

Select the “Create Service” button.

Choose Path and Method to Generate from

Path fgetcintdtl w

Method get v

Figure 26 - Create Service

Select the “get” method from the drop down and click the “Generate” button.

Upon completion of the generation process on the IBM i, Figure 27 will appear:
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Response - Successful x

@ SUCCESS - source generated and object compiled!! Program GETCLNDTL created
in Library MDRDEMOD

Figure 27 - Response — Successful

4.5.1.9 Generated Code Description

The code generated is almost identical to the code described in the command-generated example CLIENTS
above.

The only difference in this specific case is that the MDRGENXAPI Rest Service uses the API field names in the
response. The commands use the column names from the table by default. To test this, edit one of the API
field names (see Figure 28 below for an example) in the schema tab and regenerate the service.

Q

DB Fields - LXCLIENTMDL 4
API Field Name Type Max Length  x-column A

O | id integer 9 id

O | clidno string 15 | clidno

O clientName string 30 | cname

O | clsurname string 30 clsurname

Figure 28 - Edit API Field Name

4.5.1.10 Test the Generated Service

In the “Generate” tab edit the “- URL: 'http://yourhost:port/basePath' ” value (in the left hand SWAGGER
window as per Figure 29) so that yourhost= your IBM i http server where MDRest4i server was setup, port is
the port number used, and basePath is the name of the library where you generated the service into. Please
ensure this service was generated into a library that was mapped in the http server in the first instance during
installation. For example http://yourserver:yourport/yourlib where yourlib was added as a Library Name
during the installation process.

Note: If you wish to have a separate HTTP instance for running your generated API’s please refer to the section
“Creating the default MDRest4i HTTP Server Instance” in the “MDRest4i_12.0_Installation_Instructions” guide
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(D General Paths Schemas Generate B (7]

Editor | Split | UI Create APl Submit Object Request [l m

R o\ idcr APl GET Clients V12 @@

Produces an AP/Provider thal returns a client or a list of clients from the LXCLIENT file
om/rest-apis-integration/"

4i SDK 12
s-integration/*
Produces an API der that returns a client or a list of clients from Servers
the hitp/NourHost:YourPortVourLibrary
LXCLIENT file
getcintdt! ~
getclntdtl
Igetclntdt]_ Provider-AP|-GET-Clients-V12 ~

: MORTUTLIB

Figure 29(a) - URL for API end point

Now on the right hand side of the “Generate” tab, scroll down until the server and “GET” button appears. Click
on the “GET” Button seen in Figure 29(b) to expand it.

getcintdtl ~

GET /geteclntdtl Provider-API-GET-Clients-V12 /\]

Produces an API/Provider that returns a client or a list of clients from the LXCLIENT file

Parameters Try it out

Name Description
id

Client Id
(query)

x-schemaFld: id .
id

x-schema: LXCLIENTMDL

Figure 29(b) - GET Button for Testing

Now scroll down to the “Parameters” section. In this section enter “2” in the Client ID parameter as seen
below.
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Produces an API/Producer that returns a client or a list of clients from the LXCLIENT file

Parameters ‘ Eancs

Name Description

id
Client Id
string

(query)

x-schema: LXCLTENTMDL

Figure 29(c) - Execute API Test

Scroll down to the “Server response” section.

Server response

Code Details
200 Response body

=id": 2,
"clidmo®: "HTEEEeEEEen
"clientName": "Brandon",
"clsurname"”: "Whitehead”,
"cltitle": "Mr",
@115556666" ,
brandon@demo . com”™ ,
1 Address Street”,

Post Town",

"cllang™: ""

Figure 29(d) - API Test Response

The response body can be seen as JSON in this window. This was created in the RPGLE by the beginObject,
addChar, addDeci, addIntr, addBool, etc. functions in the z_procGet subroutine.

Note: Scroll up to the “Request URL” above the request body. Copy the code in the Request URL and paste into
the address bar or a new window in your web browser. The same JSON as above will be returned.

TopTip: To see formatted JSON from response in your browser, there are a number of extensions or add-ons
available for your browser. For example, Chrome has two useful ones: JSON Viewer for simple viewing and
Advanced REST client (referred to as ARC) for a full-blown testing tool.

45.2 Provider_Bike_Post-V12
In this we will create a POST API via importing the JSON.
4.5.2.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API (Provider/service) that we create with the
importing of JSON and create a POST type REST API.

4.5.2.2 Create New Provider
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From the API Specifications list in the MDRest4i SDK Web GUI, select the “New” button on the right-hand side
and select “Provider” as displayed in Figure 30 below.

Add New Specification Q
New -
Title | Provider_Bike_Post V12 (] |
Provider
Corsumer Refuuid | Provider_Bike_Post-¥12 L] |
Import Provider Description Post Bicycle Desc S,

Import Consumer

Program Name | bike L] |

Impaort Provider From Documenter

InPath P t L]

Import Consumer From Documenter nra arameters | |
Import Consumer From Postman collection Library | MDRTUTLIB [] |
Source File | QTUTSRC [ |
Flgure 30 - New>Provider Source Library | MDRTUTLIB L] |
Method | post v|

Figure 31 - New API Popup

The default values for the Library, Source Library and Source File can be set in the user profile using the “Edit
Profile” option (refer to Figure 10(a) and 10(b)). The values would be automatically picked up from the user
profile.

If the default values are not provided, you need to enter them manually every time while creating a spec.

Complete the fields in the popup that appears as per Figure 31 above. Select the “post” method in the drop
down, before selecting “Done”.

This has now copied the SWAGGER template for API’s, added a few additional SWAGGER extension fields with
the data provided by you in the popup, and created a new SWAGGER definition in JSON format in memory.

4.5,2.3 Adding General Info

The General tab seen in Figure 32 below now appears.
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(i) Gener Paths Schemas Generate = (7]

info Provider-API-GET-Clients-V1 2 jsan License
Title [ Vi ° Name o]
Description L a L t L] URL pscdhww i I 5 e|

Global Definitons Contact
Server URLs  httpi//YeurHost:YeurPert/YourLibrary © Name | o]

Terms of Service

o

emall | rar o]

Version

[
c
S
o

MDRest4i External Documents

Envirenment

o

refuuid

o

Figure 32: The general tab

The only thing that needs updating is the server URL’s. Add the host name, Port number and library name used
when setting up the MDRest4i HTTP server during installation.

This can again be set up as the default in the “Edit Profile”option (Figure 10(b)). If this is not available, it can be
added later. The rest is general information and can be left as is for this tutorial.

Now select the “More” button and “Save” from the drop down menu.

45.2.4 CreateaSchema
Now select the “Schemas” Tab.

Select the “+” button to add a new schema for using request body and response.

New Model Configuration

Model Name | requ‘ &
Import Type JSON W
Maodel Type none v

Figure 33 - Add a Schema
45,25 Importthe JSON

In this Option we can import the JSON for making the swagger. We can import the JSON using external file or

paste on the editor directly then click on button.
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Import Schema-reqMDL

1~

2~ “Stock": [

3~ {"Department™: "Cycles",

4 “Category": “"Bikes",

5 “Sub-Category": “RTB",

6 "Make": "Elbiko",

7 “Model™: "Alta 5%,

8 "Price™: 12508,

9 “"Description™: "Elbiko Alta 5",

10 “Details": "Super light, fast mountain bike.",

11 “Sizes™: ["51", "5%", "58", “ee"],

12 “Colours”: ["White”, "Black™, "Green”, “Red”, "Blue"]
13 ¥,

14 - {"Department

15 "Category”:

16 "Sub-Category": "MTB",

17 “"Make": "ElbikoM",

18 "Model™: "Alta 6",

19 “Price”: 14090,

20 "Description™: "Elbiko Alta 6",

21 "Details™: "Slightly Heavier than the Alta 5, but much more durable.",
22 “Sizes™: ["51", "55", "58", "60"],

23 "Colours": ["White", "Black™, "Green", "Red”, "Blue"]
24 T

25 1

26

27

Figure 34 - Json for import

Then schema will be added in the created schema name “reqMDL”

reqMdl 0 o

regMdi EB reqMdl

e Name
@ Stock[]
Department
Category
Sub-Category
Make
Mode! 0 1 0 0 0 0 0 1

Type

Objects  Arrays Integers Numbers Strings Boolean Others Element Total

Price

Description

Details

Sizes [1 reqMdi - Fields

Colours[] API Field Name Type Schema = Max Length Actions Y
Stock array maxLength H %

Q  new api fleld name maxLength

4.5.2.6 Edit API Path Info

Select “Paths” and click on Body button and assign the request body and content type ‘application/json’ After
that select the model which you have created at a time of importing the JSON for request body and select the
1/0 Action assign. As per shown below figure35:
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i DB REST APl *pro General Paths Schemas Generate
Get E Put Patch Delete Options
Summary | Provider Bike_PostV12 o] scope [0 % I
Source File | QTUTSRC L]
Deseription | Blke Shop Request Body
Library MDRTUTLIB (]
) Content Type  application/json @& n
Source Library MDRTUTLIB ] . .
Model Type none ™ allofC) oneOf() anyOf(
Provider Name BIKE ©
Schema reqMDL ~
Description Past Bicycle Desc o,
paging O 1/0 Action insert
JSON Req Method ~ User v # Values
JSON Resp Method User w  # Values
Call Type none . # Values
Generation Type Legacy w  # Values
Req Body Errors [ Missing Entry Handling [/ Numeric Exception Bypass
JWT  None -
Object Request  Add Object Request
(=] =)
Figure 35 — Set request body
Now select the Responses button on the left hand side of the paths tab.
@ DB REST API #provider Bike Post V12 General Paths Schemas Generate
Get m Put  Patch  Delete  Options
Summary. | Provder-Bike Post i ° GOl 200 | oo | s00 < | cefauicx I
Source File QTUTSRC []
I . Description oK
Libra MDRTUTLIB °
v Contentype  applicationjson || [
5, Liby MDRTUTLIB °
ource b . Model Type none ® allofC) oneof() anyof(]
Provider Name BIKE )
Schema reqMDL ~
Description  Post Bicycle Desc o,
Paging
JSON Req Method User ~ & Values
JSON Resp Method User v # Values
Call Type none w  # Values
Generation Type Legacy v & Values
Req Body Errors L Missing Entry Handling [ Numeric Exception Bypass
JWT  None v
Object Request  Add Object Request
o
Figure 36 — Set response
4.5.2.7 Select the generation type
Now select the generation type.
Here we will be shown three values like below:
Legacy — In this way code will be generated via MDRGENXAPI.
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Inline — In this way Code will be generated via MDRGNAPI with all in one pgm.

External — In this way Code will be generated via MDRGNAPI with procedures externalized

iy DB REST API *provider Bike_Post V12 General

Paths \

Get ﬂ Put Patch Delete Options

Summary Provider_Bike_Post V12 ] |
Source File ‘ QTUTSRC (] |
D¢
Library ‘ MDRTUTLIB ® |
Con
Source Library | MDRTUTLIB ® |
M
Provider Name ‘ BIKE © |
Description Post Bicycle Desc o,
Paging O
JSON Req Method User ~v || & Values
JSON Resp Method User | # Values
Call Type none v|| & Values
Generation Type Legacy || & Values
Req Body Errors O Missing Entry Handling (] Numeric Exception Bypass
JWT None v

Object Request ~ Add Object Request

Figure 37 — Select the generation type

4.5.2.8 Create API Service

Select the “Generate” tab and then the “Create Service” button. The service RPGLE code is generated and
compiled, and responds with a success message.

4.5.2.9 Generated Code — Parsing requestBody

When the request uses a PUT method, the subroutine “z_ProcPost” gets the control after the standard
JSONSAX parsing (after the incoming request body has been fully parsed). In this subroutine, the data structure
subfields are first loaded from the information received in the request body using the JPathV function built
into MDRest4i.

Below is a sample pf a payload for the incoming requestBody
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"Stock": [
{"Department": "Cycles",
"Category": "Bikes",
"Sub-Category": "RTB",
"Make": "Elbiko",
"Model": "Alta 5",
"Price": 12500,
"Description": "Elbiko Alta 5",
"Details": "Super light, fast mountain bike.",
"Sizes": ["51", "55", "58", "60"],
"Colours": ["White", "Black", "Green", "Red", "Blue"]
2
{"Department": "Mountain",
"Category": "Motors",
"Sub-Category": "MTB",
"Make": "ElbikoM",
"Model": "Alta 6",
"Price": 14000,
"Description": "Elbiko Alta 6",
"Details": "Slightly Heavier than the Alta 5, but much more durable.",
"Sizes": ["51", "55", "58", "60"],
"Colours": ["White", "Black", "Green", "Red", "Blue"]

}

}

The generator creates parsing logic for this automatically at the beginning of the z_ProcPost subroutine.
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4.5.3 Provider-API-PUT-Client-V12.json

45.3.1 Objective and Design

Demonstrate how to specify a requestBody in an update (PUT Method) type API/Provider, and how the
MDRest4i generator can build code to parse the incoming requestBody, and also conditional SQL insert code,
using a key defined in the schema/model.

4.5.3.2 Import the example SWAGGER to MDRest4i SDK Web Ul
This can be found in the specs stored in the user mdrtut.

Select “New>Import Provider” on the right-hand side. Browse to the folder where you saved the downloaded
JSON above and import “Provider-API-PUT-Client-V12-swagger.json”.

New Provider from Upload

Title | o |

Refuuid | o]
Description o,
Object Library | o]
Source File | o]
Source Library | @ |

Figure 38 - Import Provider(PUT request example)
Select “Done” from the wizard popup window.

Select the “General” tab, and then “More>save” from the “General” tab to save the specification in your list of
specifications.
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X Upload
B Save
- [ Save as...
_ & Download

Figure 39 — Save from General Tab

Or by selecting the E button

45.3.3 Schemas

Navigate to the schemas tab. Here there are two schemas that have been pre-loaded.

LXCLIENTMDL is for the requestBody — the JSON the API expects will be sent with the request. Select top-most

node in the schema tree. This will display the details on the right hand side.

LXCLIENTMDL o0
LXCLIENTMDL Y=] LXCLIENTMDL
© X-Library

PF Name

Name
emal Type

idr2 Objects  Arrays  Integers  Numbers  Strings  Boolean  Others Element Total

-JI: 0 o 1 0 11 (] 0 12
LXCLIENTMDL - Fields
AP| Field Name Type Schema  Max Length Actions

Q id nteger ] 7 x
Q  clidno string x
O cdname string x
O clsurname string x
O cltitle string x
O clphone string x
Q  clemail string x
O caddrt string x
O claddr2 string x
O claddr3 string x

Figure 40- requestBody Schema

and the other is for the response. This JSON will be sent as the response to the client making the request.

Take note of :

The x-library and PFName values specified. This will tell the generator where to get the field definitions from

plus where to insert data if “insert” is selected in the “paths” tab (see below for the description of this)

The selected checkbox against the clidno API field name. This tells the generator which field to use to create
RPG code to check if a record exists before inserting.

Select the “id” in the schema tree:

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 110/ 195



mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

LXCLIENTMDL » id

Name
Type integer Qe

X-Column d
Description Description of id
Example
Format Sele

Packed/Zoned

Maximum

Figure 41 - API Field Details for key field

Take note of :

The selected key checkbox next to the type drop down. This is an alternative way to specify the to generator
which field to use to create RPG code to check if a record exists before inserting.

The x-column value maps this to appropriate field in the table defined in x-library and x-pfname. The
underlying swagger is updated as below:

"components'": {
"schemas": {
"LXCLIENTMDL": {
"x-library": ”HDRS'P,
"x-pfname": "LXCLIENT",
"properties": {
"id": {
"type": "integer",
"description": "Description of id",
"maxLength": 9,

(Vs v I v =R s
B M= G

"x-column'": "+id",
"x-key": "true" «
},

4.5.3.4 Paths

Now select the main “Paths” tab, and the select the “Put” method button on the left hand side. This Ul is very
similar to the GET method, except for PUT, PATCH, and POST there is an additional button “Body” below the
source information section on the left hand side.
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Summary rovide ent ] scope =
Source File (-]
Description Put Method 9/,
Library A [} ®
Content Type G n
Source Library MDRTUTLIB -]
Model Type none ® allof(J oneof[] anyOf
Provider Name putclntdtl (-]
Schema LXCLIENTMDL v
Description roduces an AP/ o,
170 Action insert v
Paging

JSON Req Method User v & Values
JSON Resp Method User | & Value

CallType  none v| # values

Generation Type Legacy v| # Values
Req Body Errors O Missing Entry Handling ) Numeric Exception Bypass
JWT  None v

Object Request  Add Object Request

Figure 42 - PUT method requestBody

When this button is selected the “requestBody” section appears. Identical to the response section, it allows
the request body schema and format to be selected. There are no parameters required for POST, PATCH, or
PUT methods in REST style, although it is not forbidden and sometimes parameters are used with these
methods.

4.5.3.5 Create the API Service

Select the “Generate” tab and then the “Create Service” button. The service RPGLE code is generated and
compiled, and responds with a success message.

4.5.3.6 Generated Code — Parsing requestBody

When the request uses a PUT method, the subroutine “z_ProcPut” gets the control after the standard
JSONSAX parsing (after the incoming request body has been fully parsed). In this subroutine, the data structure
subfields are first loaded from the information received in the request body using the JPathV function built
into MDRest4i.

Below is a sample pf a payload for the incoming requestBody

{
"id": "29",
"clidno": "35792053390",
"cTname": "Richardl",
"clsurname": "Gaill23NEw4",
"cltitle": "mr",
"clphone": "11111111",
"clemail": "test@test.com",
"claddrl": "aaaaaaaa",
"claddr2": "aaaaaaa",
"claddr3": "aaaaaa",
"clpcode": "11111111",

! "cllang": "E"

The generator creates parsing logic for this automatically at the beginning of the z_ProcPut subroutine.

0013.60 Begsr z_ ProcPut;

0014.60
0014.70
0015.70
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0016.70 If w str2 <> '"*notFound';
0017.70 monitor;
0018.70 d Ixclientmdl.s id = %dec(w_str2:9:0);
0019.70 on-error;
0020.70 clear d lxclientmdl.s id;
0021.70 endmon;
0022.70 Endif;
0023.70
0024.70 w_str2 = JPathV('clidno');
0025.70 If w str2 <> '"*notFound';
0026.70 d 1xclientmdl.s clidno = w str2;
0027.70 Endif;

It is possible to parse directly into the qualified RPG ds like this:

0018.70 d lxclientmdl.s id = %dec (JPathv('id'):9:0);

However, if the “id” JSON element was not present in the payload, the program would crash. To avoid this, the
generator adds additional logic to allow for instances where JSON elements may not be present in the
incoming payload.

4.5.3.7 Generated Code — Inserting data records

After generating parsing logic, the MDRGENXAPI has added SQL logic to check the record existence first and if
the record is found, it performs update operation, otherwise, it inserts a record. The data loaded in the data
structure is used to check the record existence and update/insert operation. The schema field in the swagger
with an “x-key” identification is used as the key to check record existence. Below is the excerpt from the
swagger showing “x-key” and “x-column” mapping:

"components": {

"schemas": {

80 "LXCLIENTMDL": {

81 "x-library": |,

32 "x-pfname": N

"properties": {

!I-.'Idll: {
"type": )
"description": c
"maxLength": 9,

i "x-column": ,
89 "x—key":
90 ¥

Below is the relevant code generated in “z_ProcPut” subroutine for update/insert operations:

0121.00 // Check if record already exists with/without specified keys
0122.00 exec sql select count(*) into :w idxl from LXCLIENT where ID =
0123.00 d LXCLIENTMDL.s id;

0124.00 B B

0125.00 if w_idxl = *zeros;

0126.00

0127.00 // Record does not exist, proceed to insert

0128.00 exec sqgl insert into lxclient (clidno , clname , clsurname ,
0129.00 cltitle , clphone , clemail , claddrl , claddr2 , claddr3 ,
0130.00 clpcode , cllang) values(:d lxclientmdl.

0131.00 s _clidno , :d lxclientmdl.s clname , :d lxclientmdl.s clsurname ,
0132.00 :d lxclientmdl.s cltitle , :d lxclientmdl.s clphone ,

0133.00 d Ixclientmdl.s clemail , :d lxclientmdl.s claddrl ,

0134.00 d lxclientmdl.s claddr2 , :d lxclientmdl.s claddr3 ,

0135.00 d lxclientmdl.s clpcode , :d lxclientmdl.s cllang);

0136.00
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0137.00 if sglstt <> c_SglSuccess;
0138.00 ErrorJSON ('Error occurred during insert operation');
0139.00 Leavesr;
0140.00 Endif;
0141.00 else;
0142.00
0143.00 // Record Exist, update the record
0144.00 exec sgl update LXCLIENT set CLIDNO =
0145.00 d LXCLIENTMDL.s clidno , CLNAME = :d LXCLIENTMDL.s clname ,
0146.00 CLSURNAME = :d LXCLIENTMDL.s clsurname , CLTITLE = :d LXCLIENTMDL.
0147.00 S_Cltitle , CLPHONE = :d_LXCLIENTMDL.s_Clphone , CLEMAIL =
0148.00 d LXCLIENTMDL.s clemail , CLADDRl = :d LXCLIENTMDL.s claddrl ,
0149.00 CLADDR2 = :d LXCLIENTMDL.s claddr2 , CLADDR3 = :d LXCLIENTMDL.
0150.00 s claddr3 , CLPCODE = :d LXCLIENTMDL.s clpcode , CLLANG =
0151.00 d LXCLIENTMDL.s cllang where ID = :d _LXCLIENTMDL.s id;
0152.00
0153.00 if sglstt <> c_SqglSuccess;
0154.00 ErrorJSON ('Error occurred during update operation');
0155.00 Leavesr;
0156.00 Endif;
0157.00 endif;

45.4 Consumer-POST-Client-12.json
4.5.4.1 Using API/Provider SWAGGER to generate a REST Consumer in RPGLE

REST architectural style is Client-Server. A RESTful consumer program reverses the logic sequence we used in
the API/Provider code in the previous sections. So the output of the requesting consumer becomes the input
of the Provider and therefore the requests, payloads and responses must be synchronized. MDRest4i SDK
exploits this fact to use a SWAGGER API/Provider specification to generate consumer code that can call the API
and process the response.

4.5.4.2 Import the example SWAGGER

This can be found in the downloaded “MDRest4i-v12.0-Tutorial-swagger-rpgle-json-examples/Section-4.5-
Swagger-Example-Code” folder.

Select “New>Import Consumer” on the right-hand side. Browse to the folder above and import “4.5.3-
Consumer-POST-Client-V12-swagger.json”.

New Consumer from Upload

Title | Consumer-POST-Client-V12 o]

Refuuid Consumer-POST-Client-\12 L] |
Description Produces REST Consumer that POSTs to CLIENTS AP, builds QA
Object Library | MDRTUTLIB [/} |
Source File | QTUTSRC [/} |
Source Library | MDRTUTLIB (] |

Figure 43 - Import Consumer SWAGGER

Select “Done” to close the wizard popup window. Select the “More>save” button/option on the right-hand
side, in the “General” tab to save the specification in your list of specifications.
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Consumer Object Info Consumer-POST-Client-V12.json License
Title Consumer-POST-Client-V12 e MName ‘ MDRestdi SDK 12.0.0 S |
Description Produces REST Consumer that POSTs to CLIENTS API, builds QA URL ‘ https:/fwww.midrangedynamics.com/rest-apis-integration/ ] |
API Path Info Contact
Server URLs  http://YourHost:YourPort/yourLibrary X © Name ‘ Midrange Dynamics ] |
Terms of Service ‘ https:/fwww.midrangedynamics.com/rest-apis-integration/ ] | email ‘ info@midrangedynamics.com /] |
Version ‘ 12.0.0 o | URL ‘ https://www.midrangedynamics.com/rest-apis-integration/ -] |
MDRest4i External Documents
Environment ‘ yourEnvironment ] | Publish API to LXR Documenter
refuuid ‘ Consumer-POST-Client-V12 o |

Figure 44 — General tab API

Navigate to the “Paths” tab. Change the consumer name to “postcintac” . This would be the name of the
source member and the object name.

@y Consumer REST API *Consumer-POST-Client-v12 General Paths Schemas Generate

Paths /fpostcintac #

Get m Put Patch Delete Options

Consumer-POST-Client-¥12
Summary nsumer e @ scope =
Source File | QTUTSRC @
- Deseription  Post Method o,
Library MDRTUTLIB []
Content Type  application/json & n
Source Library MDRTUTLIEB o
Model Type none® allof) oneof(J anyof(
Consumer Name posteintac ®
Schema LXCLIENTMDL ~
URI ]
0 1/0 Action assign v
ssuTLs Y
Authorization None o
Multi-ccsip O

Description | Produces REST Consumer that POSTs to CLIENTS API, builds o,
JSON Req Method User v # Values
JSON Resp Method User w # Values
Generation Type Legacy v # Values

Req Body Errors O Missing Entry Handling ) Numeric Exception Bypass

Object Request  Add Object Request

Figure 45 — Paths tab API
4.5.4.3 Create the Consumer Program

Select the “Generate” tab and then the “Create Consumer” button. The consumer RPGLE code is generated
and compiled, and a success message is displayed.

45.4.4 Generated Code Description
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In consumer for POST method, the API generates the logic in BuildRequest procedure for writing the JSON to
be sent as part of the request body. This information is written from the data structure based on the request
body schema specification in the swagger. This data structure should have the values set already and it is the
developer’s responsibility to load the data structure from the database file or hard-code the values (if the fix
values are to be sent in this request). This data can be loaded either in mainline section of the program or at
the top of “BuildRequest” procedure. Below is the sample code generated in request body of POST service:

0142.00 p BuildRequest b export

0143.00 d BuildRequest pi

0144.00 /Free

0145.00

0146.00 //Enter the request body here

0147.00

0148.00 // Start Writing the RequestBody info

0149.00 beginObject (' '");

0150.00 addIntr ('id':d LXCLIENTMDL.s id);

0151.00

0152.00 addChar ('clidno':%trim(d LXCLIENTMDL.s clidno));
0153.00

0154.00 addChar ('clname':%trim(d LXCLIENTMDL.s clname));
0155.00

0156.00 addChar ('clsurname':%trim(d LXCLIENTMDL.s clsurname));
0157.00

0158.00 addChar ('cltitle':%trim(d LXCLIENTMDL.s cltitle));
0159.00

0160.00 addChar ('clphone':%trim(d LXCLIENTMDL.s clphone)) ;
0161.00

0162.00 addChar ('clemail':%trim(d LXCLIENTMDL.s clemail));
0163.00

0164.00 addChar ('claddrl':%trim(d LXCLIENTMDL.s claddrl));
0165.00

0166.00 addChar ('claddr2':%trim(d LXCLIENTMDL.s claddr2));
0167.00

0168.00 addChar ('claddr3':%trim(d LXCLIENTMDL.s claddr3)):;
0169.00

0170.00 addChar ('clpcode':%trim(d LXCLIENTMDL.s clpcode)) ;
0171.00

0172.00 addChar ('cllang':%trim(d LXCLIENTMDL.s cllang):' '");
0173.00

0174.00 endObject (' ");

0175.00 /End-Free

0176.00 p BuildRequest e

Below is the relevant section of the swagger related to the object level information. The “library” is used to
generate the compiled object, “srcfile” and “srclibrary” are used to generate the source member at that
location and “object” is the name used for the source member as well as the compiled object. The
specification “reqtype” tells the generator to create the REST consumer, otherwise, it will generate the REST
Provider.
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'paths"™: {
"fpostclnta™:
"post™: |
"gperationId": "postclntac",
"y-lurgen": {
"library™: "LXRDEMOD",
"grcfile™: "gexamples",
"srclibrary™: "LXRDEMOD",
| "reqType™: consumer™ ,
"object™: "postclntac™,
"lxrpath": "http iseries.rest4i.com:2518/ lur/postclnta

1

Below is the logic generated in “Initialize” procedure of the REST consumer. As we can see, the setting of
“Ixrpath” as shown in above screenshot is used to set the variable “wg_urlpath”, “wg_urlport” and
“wg_urlhost”. If the port number is not specified in “Ixrpath” entry, default port 80 will be assigned to
“wg_urlport” variable:

0075.
0075.
0075.
0075.
0075.
0075.
0076.
0076.
0076.
0076.
0076.
0076.
0076.
0076.
0076.
0077.
0078.
0078.
0079.
0079.
0079.
0079.
0079.
0079.
0079.
0079.
0079.
0079.
0080.
0080.
0080.
0080.
0080.
0080.
0080.
0080.
0080.
0080.
0081.
0081.
0081.
0081.
0081.

40 p Initialize b export

50 d Initialize pi

60 /Free

70

80 // Set Import Values

90 wg_contentType = 'application/json; charset=UTF-8';

00 wg httpsMethod = 'POST';

10

20 wg maxAttempt = 25;

30 wg mSecDelay = 500000;

40

50 wg _hostName = 'your hostname';

60 wg serverIP= ' ';

70 wg portNumber = 80;

80

80 wg_servicePath = '/libraryname/apiname';

80 wg urlparm = *Blanks;

90

00 // Set below indicator to *Off if you don't want to save logs in IFS
10 ng saveRestSwitch = *On;

20 wg_saveRESTpath ='/mdrest4i/logs/postclntac.txt';

30

40 // The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
50 ng ssl = *Off;

60

70 // If the REST service requires authentication, set ng authsend = *On
80 // and then use one of the three subsequent variables to send auth info.
90 // In order to send the basic authentication via userId and pwd, set the
00 // variables wg username and wg password. If however, it's the "Bearer"
10 // token or some other auth string, set the value in "wg authstring”.
20 // e.g. wg_authstring = Bearer <token value>

30

40 ng authsend = *off;

50 wg_ username = *blanks;

60 wg password = *blanks;

70 wg_authstring = *blanks;

80

90 // If the REST service is accessible via proxy, set ng proxy = *on

00 // and set the proxy details in subsequent variables. If the proxy

10 // host is in IP address format, set the value in "wg proxyIP" and if
20 // it's the host name format, set the hostname in the "wg proxyhost"
30 // variable without any http/https prefix and there shouldn't be any
40 // slash before or after the host name or IP address. The port number
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0081.50 // of the proxy host should be set in "wg proxyport" variable below.
0081.60 // If the proxy is on SSL channel, set "ng proxySSL" to *On.
0081.70 ng proxy = *Off;
0081.80 ng proxyssl = *Off;
0081.90 wg proxyhost = *blanks;
0082.00 wg_proxyIp = *blanks;
0082.10 wg_proxyport = *zeros;
0082.20 wg_proxyusr = *blanks;
0082.30 wg_proxypwd = *blanks;
0082.40

0082.50 // If you want to load config via MRCNSDTLF file, please uncomment
0082.60 // the below line. In this case you need to make sure you have loaded
0082.70 // (Host, Port, path etc.) in the MRCNSDILF file with the key of This

0082.80 // Program name. Add below file in the 'F' spec in this program

0082.90 // mrcnsdtlf if e k disk Usropn
0083.00 // /copy grpglesrc,mrsetcon

0083.10

0083.20 /End-Free

0083.30 p Initialize e

4.5.5 Consumer-TelephoneNo-Validate-12.json

In this example, a consumer is built that uses a web based REST API from a website called
www.numverify.com, for telephone number validation. The APl accepts a GET method, receives four
parameters, and returns JSON if the number is valid or not.

Note: The purpose of this example is to demonstrate how to build consumers that use remote REST services,
and also how to build schemas(from JSON code) and generate the necessary RPGLE definitions and logic to

handle any JSON sample supplied for either an APl or a Consumer.

45.5.1 Self-service REST APl documentation
Here is the documentation for the external API:

https://numverify.com/documentation

455.2 Creating SWAGGER using Sample JSON
From this we created this SWAGGER definition using the MDRest4i SDK Web GUI.

Let’s explain how we did this:

In the numverify.com APi documentation page, scroll down to the “Make an APl Request” section.

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com

118/195



mailto:info@midrangedynamics.com
http://www.numverify.com/
https://numverify.com/documentation
http://www.rest4i.com/resources/V2.1.0/Consumer-TelephoneNo-Validate-V2.1.0.json
https://numverify.com/documentation

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

Make an APl Request

Since all existing validation data is returned by the same main APl endpoint, making a phone
number verification request to the numverify API is simple.

Most basic APl request:

Take a look at the following API request URL: (If you would like to try it yourself, get a Free Plan and
don't forget to attach your Access Key to the URL)

http://apilayer.net/api/

7 access_ke
& num

As you can see, in addition to the access_key parameter, there is only one required parameter
( number ) to start validating phone numbers.

Figure 176 - Numverify.com Parameters

Now in the MDRest4i SDK GUI Specifications List window, select “New>Consumer” from the Specifications
window,

The Actual APl URI is: http://apilayer.net/api/validate . This is edited in the IxrPath field on the left hand side of
the “General” tab, and can also be found in the x-Ixrgen extension object under Ixrpath.

Now select the Paths Tab and Parameters, and add two Query parameters: one for access_key, and one for
number, no schema ref is required, as we are not reading data from a PF/Table with SQL.

Now go back to the numverify.com APi documentation page and scroll down to the APl Response section. This
is a sample of the JSON sent back by the API.

APl Response

All numverity validation data is returned in universal and lightweight JSON format. Find below a
standard API result set:

AT&T Mob.
: "mobile"

Figure 47 - Numverify.com API Response
Copy the contents of the example response JSON, returned to MDRest4i SDK,

In the schema tab, Select the + button to create a new schema and select the button.
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MNew Model Configuration x

Model Name | telval

Work Fields Only

[rprson [ o

Paste the APl Response JSON into the popup window.

Import Schema-telVal x

Upload File Import

.
)

"walid":true,

"number": "141585386273"
"local_format™:"4158586273",
"international_format”: "+14158586273",
"eountry_prefix” :"+1",

"country_code™ : "US",

"country_name” :"United States of America",
"location™: "Novate",

"earrier”: "ATET Mobility LLC",
"line_type": "mobile"

RERemumunpwne

bl

Figure 48 - Import JSON Sample to Schema

Now click the “Import” button.

L] ] V General Paths Schemas Generate B
telval o 0
telval 1=} telval
Lealey | Name
Type
nal_format =
country_pref Objects Arrays Integers Numbers Strings Boolean Others Element Total
ountry_prefix
country_code 0 0 o 0 10 0 0 10
ne_type telVal - Fields

API Field Name Type Schema  Max Length Actions a,
O valid string 1 7 % 0
O number string 30 N %
O local format string & x
< international_format string 30 @ % O
3 country_prefix string 5 I (]
< country_code string 2 P %
O country_name string 100 @ %
@ location string @ % O
O carrier string 00 Hox (]
O line_type string 50 3 X

O new api field name

Figure 49 - Imported Schema as workfields
n the Figure above the imported schema is defined as work fields. This is because they have no x-PFname

reference to a database file as per the API GET Clients example above. These work fields will then be defined
as variables in the generated RPG code below. Logic will also be automatically added to the generated RPG
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code that processes the JSON response returned by numverify.net, and assigns these JSON values to the
defined work fields, which can be seen here.

4.55.3 Generated Code Description

Below are the parameters in swagger (they can be edited in the SWAGGER directly under the “General” tab. As
we can see, the data type is specified for the first and fourth parameters but that for second and third is being

picked from “x-schema” and “x-schemaFIld”. We can also see that the first two parameters are mandatory and

the last two are optional since “required” is marked as “false” for them.

"parameters": [

"in": "query",
"name": "access_key",
"description": "access key",
"required": true,

"schema":
"type": "string"
3

I

{ll . " "n "

in": "query",

"name": "number",
"description": "tel number",
"required": true,

"schema":

"type": "string"

Below is the generated main procedure prototype and procedure interface.

0011.10 d w_numparm s 5s 0

0011.20 * Write the main program prototype and PI

0011.30 d main pr Extpgm ('CNSVALTEL'")
0011.40 d p access_key 50a

0011.50 d p number 50a

0012.70

0012.80 d main pi

0012.90 d p access_ key 50a

0013.00 d p number 50a

Below is the relevant part of mainline section. We can see that “w_numparm” variable stores the number of
parameters supplied to this program through entry parameter list.

0009.20

0009.30 dw str2 s 2048a

0009.40

0009.50 /free

0009.60

0009.70 InitVariant () ;

0009.80 tg InitializePointer = %paddr (Initialize);

0009.90 tg BuildRegPointer = %paddr (BuildRequest) ;

0010.00 tg ClosedownPointer = %paddr (Closedown) ;

0010.10 w_numparm = $parms();

0010.20 GskConsume () ;

0011.20

0011.30 // You may also call "GetErrorWarnings" procedure with one parameter
0011.40 // of 1024a attribute to get any errors/warnings reported in execution
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0011.50
0011.60 // Process Response Data for HTTP Status 200
0011.70 if wg httpStatus = '200';
0012.70 w_str2 = JpPathv('valid');
0013.70 If w str2 <> '"*notFound';
0014.70 d telval.s valid = w_str2;
0015.70 Endif;

The next relevant code section is in “Initialize” procedure about the mandatory and optional parameters. The
parameters were marked as mandatory in swagger and therefore their value is directly appended in
“wg_urlparm” variable. “wg_urlparm” is the global variable declared in LXRRESTCM and imported in consumer
program to set the query parameter value before consumer makes the call to the Provider.

0042.90 wg_httpsMethod = 'GET';

0043.90 wg urlparm = 'access key=' + %trim(p_ access key) + '&number="' +
0044.90 Strim(p_number) ;

0052.00 wg ContentType = 'application/json; charset=UTF-8';

KA AR A A A AR A A A AR A AR AR A AR A A A AR A AR A A A AR A AR A A A AR A A A AR AR A A A kAR Ak AR A A ARk Ak kK

We will now make little modifications to this program and use it in a new interactive program for validating
the telephone number. We make below changes to the REST consumer created by the generator:

1. Change the definition of “s_valid” from 1A to 10A (to accommodate the true/false value returned by
the API).

2. Add another parameter and define it as likeds on “d_telval” which is the response structure available
in the consumer

After making above changes, below is the final source of CNSVALTEL program:

0000.10 h dftactgrp(*no) actgrp(*new)
0000.20 h bnddir ('LXRGLOBAL': 'BNDZIP')

0000-30 KA A AR A A AR A A A AR A AR AR A AR A AR AN A AR AR A AN A A A A AR A AR A A A Ak kA A A Ak kA Ak hkkk k%

0000.40 * MDRest4i SSL Consumer Template GET JSON

OOOO .50 Ak kA hkh Ak Ak kA Ak Ak kA kA Ak hk Ak hkhkhhkhkhhkhkhkhkhhhkhk Ak kA hkhkrhkhkhkhk kA hhkhkhkhkhkkkhkhxk*
0000.60

0000.70 /copy garpglesrc,mdrestdfn

0000.80

0000.90 d Initialize pr

0001.00

0001.10 d BuildRequest pr

0001.20 d CloseDown pr

0002.20

0002.30 * Definitions based on Swagger content

0002.40 d d telval ds qualified inz
0002.50 d s valid 10A
0002.60 d s number 30A
0002.70 d s local format 30A
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0002.80 d s international format...

0002.90 d 30A
0003.00 d s country prefix...

0003.10 d 5A
0003.20 d s _country code 2A
0003.30 d s _country name 100A
0003.40 d s location 100A
0003.50 d s carrier 100A
0003.60 d s _line type 50A
0004.60

0004.70 * Work variable for SQL processing
0004.80 dw sglstmt s 2048a
0004.90 dw_stmtecnt s 2048a
0005.00 dw count 8 58
0006.00

0006.10 dw_numparm S 58
0006.20 * Write the main program prototype
0006.30 d main pr

0006.40 d p access key 50A
0006.50 d p number 50A
0006.60 d d p telval

0007.70

0007.80 d main pi

0007.90 d p_access key 50A
0008.00 d p number 50A
0008.10 d d p telval

0009.20

0009.30 dw str2 8 2048a
0009.40

0009.50 /free

0009.60

0009.70 InitVariant () ;

0009.80 tg InitializePointer =
0009.90 tg BuildRegPointer =

0010.00 tg ClosedownPointer =
0010.10 W_numparm = sparms () ;
0010.20 GskConsume () ;

MDRest4i Tutorial

0
and PI

Extpgm ('CNSVALTEL')

likeds (d _telval)

likeds (d telval)

%paddr (Initialize);
%paddr (BuildRequest) ;
%paddr (Closedown) ;

Note: This code is generated from the workfields section of the schema rferenced in the Response part of the

swagger

0011.30
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0011.40 // of 1024a attribute to get any errors/warnings reported in execution
0011.50
0011.60 // Process Response Data for HTTP Status 200
0011.70 if wg httpStatus = '200';
0012.70 w_str2 = JPathV('valid');
0013.70 If w str2 <> '"*notFound';
0014.70 d telval.s valid = w_str2;
0015.70 Endif;
0016.70
0017.70 w_str2 = JPathV ('number') ;
0018.70 If w str2 <> '*notFound';
0019.70 d telval.s number = w str2;
0020.70 Endif;
0021.70
0022.70 w _str2 = JPathV('local format');
0023.70 If w str2 <> '*notFound';
0024.70 d telval.s local format = w_str2;
0025.70 Endif;
0026.70
0027.70 w_str2 = JPathV('international format');
0028.70 If w str2 <> '*notFound';
0029.70 d telval.s international format = w_str2;
0030.70 Endif;
0031.70
0032.70 w_str2 = JPathV ('country prefix');
0033.70 If w str2 <> '"*notFound’';
0034.70 d telval.s country prefix = w_str2;
0035.70 Endif;
0036.70
0037.70 w_str2 = JPathV ('country code');
0038.70 If w str2 <> '"*notFound';
0039.70 d telval.s country code = w_str2;
0040.70 Endif;
0041.70
0042.70 w_str2 = JPathV('country name');
0043.70 If w str2 <> '"*notFound';
0044.70 d telval.s country name = w_str2;
0045.70 Endif;
0046.70
0047.70 w_str2 = JPathV ('location');
0048.70 If w str2 <> '*notFound';
0049.70 d telval.s location = w_str2;
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0050.70
0051.70
0052.70
0053.70
0054.70
0055.70
0056.70
0057.70
0058.70
0059.70
0060.70
0061.70
0061.80
0062.80
0063.80
0063.90
0064.00
0065.00
0065.10
0066.10
0066.20
0067.20
0067.30
0067.40
0068.40
0068.50
0069.50
0069.60
0069.70
0069.80
0069.90
0070.00
0070.10
0070.20
0070.30
0070.40
0070.50
0070.60
0070.70
0070.80
0070.90
0071.00
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Endif;
w_str2 = JPathV('carrier');

If w str2 <> '*notFound';
d telval.s carrier = w_str2;
Endif;
w_str2 = JPathV ('line type');
If w str2 <> '*notFound';
d telval.s line type = w_str2;
Endif;
p_telval = d telval;
Endif;

// Process Response Data for HTTP Status 400

if wg httpStatus = '400';

// No schema in swagger. Write the logic manually in this section

Endif;

// Process Response Data for HTTP Status 500

if wg httpStatus = '500';

// No schema in swagger. Write the logic manually in this section

Endif;

// Cleanup the memory allocated dynamically from heap

cleantree () ;

*Inlr = *On;

/End-Free
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0071.10 p CloseDown b export
0071.20 d CloseDown pi
0071.30 /Free
0071.40
0071.50 //Enter service closedown instructions here
0071.60 /End-Free
0071.70 p CloseDown e
0071.80
0071.90 p BuildRequest b export
0072.00 d BuildRequest pi
0072.10 /Free
0072.20
0072.30 //Enter the request body here
0072.40 /End-Free
0072.50 p BuildRequest e
0072.60
0072.70 p Initialize b export
0072.80 d Initialize pi
0072.90 /Free
0073.00
0073.10 // Set Import Values
0073.20 wg_contentType = 'application/json; charset=UTF-8';
0073.30 wg_httpsMethod = 'GET';
0073.40
0073.50 wg maxAttempt = 25;
0073.60 wg mSecDelay = 500000;
0073.70
0073.80 wg_hostName = 'apilayer.net';
0073.90 wg_serverIP= ' ';
0074.00 wg portNumber = 80;
0074.10
0075.10 wg_servicePath = '/api/validate';
0076.10 wg urlparm = 'access key=' + Strim(p access key)+ '&number=' + %trim(
0077.10 p_number) ;
0084.20
0084.30 // Set below indicator to *Off if you don't want to save logs in IFS
0084.40 ng saveRestSwitch = *On;
0084.50 wg_saveRESTpath ='/mdrest4i/logs/cnsvaltel.txt';
0084.60
0084.70 // The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
0084.80 ng ssl = *Off;
0084.90
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0085.00 // If the REST service requires authentication, set ng authsend = *On
0085.10 // and then use one of the three subsequent variables to send auth info.
0085.20 // In order to send the basic authentication via userId and pwd, set the
0085.30 // variables wg username and wg password. If however, it's the "Bearer"
0085.40 // token or some other auth string, set the value in "wg authstring".
0085.50 // e.g. wg authstring = Bearer <token value>
0085.60
0085.70 ng authsend = *off;
0085.80 wg_ username = *blanks;

0085.90 wg_password = *blanks;

0086.00 wg authstring = *blanks;

0086.10

0086.20 // If the REST service is accessible via proxy, set ng proxy = *on
0086.30 // and set the proxy details in subsequent variables. If the proxy
0086.40 // host is in IP address format, set the value in "wg proxyIP" and if
0086.50 // it's the host name format, set the hostname in the "wg proxyhost"
0086.60 // variable without any http/https prefix and there shouldn't be any
0086.70 // slash before or after the host name or IP address. The port number
0086.80 // of the proxy host should be set in "wg proxyport" variable below.
0086.90 // If the proxy is on SSL channel, set "ng proxySSL" to *On.

0087.00 ng proxy = *Off;

0087.10 ng proxyssl = *Off;

0087.20 wg proxyhost = *blanks;

0087.30 wg_proxyIp = *blanks;

0087.40 wg_proxyport = *zeros;

0087.50 wg proxyusr = *blanks;

0087.60 wg proxypwd = *blanks;

0087.70

0087.80 // If you want to load config via MRCNSDTLF file, please uncomment
0087.90 // the below line. In this case you need to make sure you have loaded
0088.00 // (Host, Port, path etc.) in the MRCNSDTILF file with the key of This
0088.10 // Program name. Add below file in the 'F' spec in this program
0088.20 // mrcnsdtlf if e k disk Usropn

0088.30 // /copy grpglesrc,mrsetcon

0088.40

0088.50 /End-Free

0088.60 p Initialize e

0088.70

00B8.80 ¥ ——cccocmccocosscosooosoessoosossooosss e es s s To s e eSO CE e S e s S S s ae e
0088.90 * Procedure - FixReprocess

0089,00 ¥ —c—co—o—cooosooeomEmEs e mE T TS e s e S S e S S S eSS S S S S S SIS S SS OS SIS
0089.10 p FixReprocess b export
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0089.20 d FixReprocess pi
0089.30 /free
0089.40 /end-free
0089.50 p FixReProcess e
00B89,60 ¥ ——ccc—cmcoooooscesososoessoEsEs e TS e s Ts TS T s EE e C e TS e CE S SES SE S eSS oe e
0089.70 * Procedure - InitVariant
0089.80 ¥ ——cccocmccocosccosooosoessoosossoooses o T os s s To s e eSO Ce e S e S eSS oe e
0089.90 p InitVariant b
0090.00 d InitVariant pi
0090.10 /free
0090.20 w_OpenCurly = Schar (c_OpenCurly) ;
0090.30 w CloseCurly = %char(c_CloseCurly) ;
0090.40 w_OpenSquare = %char (c_OpenSquare) ;
0090.50 w_CloseSquare = %char (c_CloseSquare) ;
0090.60 w_EscapeChar = %char (c EscapeChar) ;
0090.70 w_Power = %char (c_Power);
0090.80 w_Tildel = %char(c_Tildel);
0090.90 w_Exclaim = %char(c_Exclaim);
0091.00 w_Hash = %char (c_Hash);
0091.10 w_Pipel = %char(c_Pipel);
0091.20 w_Accent = 3%char (c Accent);
0091.30 w _Doller = %char(c Doller);
0091.40 w_AtSign = %char (c_AtSign);
0091.50
0091.60 /end-free
0091.70 p InitVariant e
4.55.4 Integrating a REST Consumer into an RPG Display Program

We then write another program with display file where we use this consumer program to get the information
about the telephone number. We take the telephone number as the input from the screen and supply the
fixed access key and supply these two values to the consumer program. We supply the third parameter which
is a data structure of the response returned by the telephone number validation REST service in REST
consumer. We use this information to display on screen. Below is the complete source of “NUMVERFPGM”.

FNumVer fDspCF E Workstn
D w AccessKey S 50A

D w_TelNum S 30A

DD s DS Qualified
D Lx Valid 10a

D Lx Number 30a

D Lx Local Format...

D B 30A

D Lx International Format...

D 30A

D Lx Country Prefix...

D - 5A

D Lx Country Code...

D 2A

D Lx Country Name...
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D 100A
D Lx Location 100a
D Lx Carrier 100a
D Lx Line Type 50a
D CnsValTel Pr ExtPgm ('CNSVALTEL"')
d p access key 50A
d p number 30A
d p ds likeds (D_s)
/Free
w_AccessKey = '78c65fdbccal2f6cb94b7e27ea3041a0’;
Write (E) Header;
Write (E) Footer;
ExFmt RcdFmtl;
dow *In03 = *Off And *Inl2 = *Off;
w_TelNum = TelNum;
CnsValTel (w_AccessKey:w TelNum:D s);
If d s.1x valid = 'false';
Error = 'not a valid telephone number';
*In45 = *On;
Write (E) Header;
Write(E) Footer;
ExFmt RcdFmtl;
*Ind5 = *Off;
Error = *blanks;
Else;
Msgl = 'message : valid number';
Valid = D _S.Lx Valid;
LFormat = D S.Lx Local Format;
Number = D S.Lx Number;
IFormat = D S.Lx International Format;
CPrefix = D S.Lx Country Prefix;
CCode = D S.Lx Country Code;
CName = D S.Lx Country Name;
Location = D S.Lx Location;
Carrier = D_g.Lx_Earrier;
LineType = D S.Lx Line Type;
Write (E) Header;
Write (E) Footer;
ExFmt RcdFmt2;
Msgl = *Blanks;
If *Inl2 = *On;
*Inl2 = *Off;
Write (E) Header;
Write (E) Footer;
ExFmt RcdFmtl;
EndIf;
EndIf;
EndDo;
// Terminate The Program
*InLr = *On;
/End-Free

We enter any number on screen and if its not valid, it will give the response appropriately:
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DYERMA Validate Phone Number

not a valid telephone number

F3=Exit F12=Cancel

Likewise, if the entered number is valid:

Validate Phone Number

We press enter, below information is displayed:
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Yalidate Phone Number 13/08/19
02:30: 37

message : valid number

F3=Exit F12=Cancel

456 Provider-API-GET-Clients-SQL-LocalV12
4.5.6.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API (Provider/service) that reads a DB2 PF/Table and
returns the records as JSON

A REST Provider using the GET method will be created, that uses the PF fields as output. Create New Provider

From the API Specifications list in the MDRest4i SDK Web GUI, select the “New” button on the right-hand side
and select “Provider” as displayed in Figure below:

New ~
Provider
Cansumer
Import Provider
Import Consumer
Impaort Provider From Documenter
Impart Consumer From Documenter

Import Consumer From Postman cellection

Figure: New > Provider
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Add New Specification 7]

Title | Provider APl GET Clients SQL LocalVi12 < |

Refuuid | Provider-API-GET-Clients-SQL-Local\12 (] |

Description REST API to Get client list using SQL Local method 04

Program Name | GETSQLLCL L] |

InPath Parameters | L] |

Library MDRTUTLIB ] |

Source File | QTUTSRC 1] |

Source Library MDRTUTLIB 1] |
Method get hd

Figure - New API Popup

The default values for the Library, Source Library and Source File can be set in the user profile using the “Edit
Profile” option (refer to Figure 10(a) and 10(b)). The values would be automatically picked up from the user
profile.

If the default values are not provided, you need to enter them manually every time while creating a spec.

Complete the fields in the popup that appears as per the figure above. Select the “get” method in the drop
down, before selecting “Done”.

This has now copied the SWAGGER template for API’s, added a few additional SWAGGER extension fields with
the data provided by you in the popup, and created a new SWAGGER definition in JSON format in memory.

4.5.6.2 Adding General Info

The General tab as seen below now appears.

Ly t * General Paths Schemas Generate B (7]

Info Provider-API-GET-Clients-SQL-Local-V12 json License
Title | Provider AP| GET Clients SQL Local V12 @ Name MDRest4i SDK 12.0.0 0‘
Description REST G & SQL Local mett L] URL Tt www.midral a » gratior L] ‘
Global Definitions Contact
Server URLs  htipii/YourHost:YourPort/YaurLibrary @ Name | Midrange Dyn 01
Terms of Service ‘ k i L] email T drangedy L ‘
Version [ 2.0 (] URL Tty ww.midrangedynamics.com/re: ntegratior a‘
MDRest4i External Documents
Environment ‘ (] h APl to LXR Documente
refutid [ Provider-API-GET-Clents SQL-Local-V ©

Figure - General Tab API

The only thing that needs updating is the server URL’s. Add the host name, Port number and library name used
when setting up the MDRest4i HTTP server during installation.
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This can again be set up as the default in the “Edit Profile”option (Figure 10(b)). If this is not available, it can be
added later. The rest is general information and can be left as is for this tutorial.

Now select the “More” button and “Save” from the drop down menu or using the “Save” button”.
4.5,6.3 Create aSchema
Now select the “Schemas” Tab.
Click the o button to add a new schema.
1. Enter the Model name.
2. Select SQL from the Import Type dropdown menu.
3. Select Local/Manual from the From dropdown menu.
4. Click the “Continue” button.
New Model Configuration
Model Name | mdILccal ®
Import Type sQL v
From Local/Manual hd
Figure: Add New Schema
Previous Import Schema-mdlLocal (Mode - SQL ) Cancel

= &3

1 Select * from LXCLIENT]

Figure: Schema Editor

Previous mdiLocal Cancel
Schema created
API Field Name Type Max Length = x-column
id integer id
clidno string 15 clidno
clname string 30 | cname
clsurname string 30 | dsurname
cltitle string 10 | cltitle
clphone string 15 | clphone
clemail string 100 | clemail
claddr1 string 30 | claddr
claddr2 string 30 | claddr2
claddr3 string 30 | claddr3
clpcode string 15 | clpcode
cllang string 1 dlang

B

Figure: API Fields
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This information is extracted in real-time by another iCore REST APl on the IBM i. The API field name is taken
from the field text and the x-column from the PF field name itself. This generates a schema in the SWAGGER
specification that maps the API field name to the PF Field name. Figure below is a snippet of that schema.

integer

ion: CLIDNO
: clidno

n: CLSURNAME
clsurname
: string

Figure —- SWAGGER Schema Snippet

Some external fields also get added to the schema object like so:

'*SQLSTM'

ath: fwww/mdrstt12/specs/cons/mdrtut/sQL47dbc76.sql
1: fwww/mdrstt12/specs/cons/mdrtut/sQL47dbc76.5ql

Figure — SWAGGER Schema Snippet (External Fields)

4.5.6.4 Edit API Path Info

Now select the Responses button on the left hand side of the paths tab.
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iy DB REST API General Paths Schemas Generate =

Paths

n Post Put Patch Delete Options

Summary Provider API GET Clients SQ al v ]
scove (220 IEEE IECED [T ©
Source File | QTUTSRC (-] ‘
‘ Description Ok o,
Library MDRTUT ®
Content Type G n

Source Library MDRTUTLIB [ ‘ . - -~

) Model Type none ® allof (] oneof(]) anyof(]
Provider Name GETSQLLC ® ‘

Schema mdlLocal ~
Description REST API to Get client list using SQL Local method o,
Paging ]

JSON Resp Method User ~| # Values
Call Type none | & Values
Generation Type Legacy ~|| & Values
JwT None ~

Object Request  Add Object Request

Figure - Edit APl Response

By default, four HTTP responses are added to each API. Response 200 is the default status header field and
value, which tells the requesting browser or consumer, that everything is OK. To generate RPGLE logic in the
Provider that sends back JSON in the response, the content type and schema used to define the response must
be added.

This will tell the RPGLE generator to add logic that sends back the correct status HTTP header field. The
generator will also automatically build embedded SQL in the RPGLE (to get the data from the PF named in the
schema earlier), plus generate logic to assign data from the embedded SQL result set, while building the JSON
response body, which is then sent back to the requesting browser or consumer.

From the “Responses” section on the right hand side, select the content type, “application/json” from the drop
down, and then select the “LXCLIENTMDL” schema created earlier from the Schema drop down.

In this example we are using a schema that has PF information included in it. This uses the PF FFD to create the
necessary variables in the generated RPG logic along with building the SQL statement/s. If only work fields
were in the schema, the RPGLE code generated would also contain these work field definitions.

4.5.6.5 Create API Service

Now select the “Generate” tab.
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iy * General Paths Schemas rate B L]

F&%vider API GET Clients SQL Local V12

L Local method
r integration/®

REST API to Get client list using SQL Local method

com/rest-apis-integration/®

~Local-V12 Send email to Midrange Dynam

est-apis-integration/’

Sorvers

GETSQLLCL [ nutparvourHost:vourporourLibrary

MDRTUTLIB
QTUTSRC
MDRTUTLIB

GETSQLLCL ~

/GETSQLLCL Provider API GET Clients SOL Local V12 v

nd object compiled

Figure — Generate tab

Note: The Swagger Specification is updated automatically in memory with each change made on the screen
but this does NOT save those changes to the specifications database.

From the display seen in above Figure, select the “more” button on the right-hand side and save the

specification or you can use save button also. This updates the details added since the last save in the
specifications database.

The “Generate” tab is a custom version of a full SWAGGER Editor. The left hand window enables editing of the
SWAGGER specification directly, and the right-hand side shows the documentation and allows testing of the
Provider once it is generated and completed.

Select the “Create Service” button.

Choose Path and Method to Generate from

Path /GETSQLLCL h

Method get -

Figure - Create Service

Select the “get” method from the drop down and click the “Generate” button.

Upon completion of the generation process on the IBM i, Figure will appear as below:
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Response - Successful

@ SUCCESS - source generated and object compiled!! Program - GETSQLLCL
created in Library MDRTUTLIB

Close

Figure Response — Successful

4.5.6.6 Generated Code Description

The code generated is almost identical to the code described in the command-generated example CLIENTS
above.

4.5.6.7 Testthe Generated Service

In the “Generate” tab edit the “- URL: 'http://yourhost:port/basePath' ” value (in the left hand SWAGGER
window as per above Figure of Generate tab) so that yourhost=your IBM i http server where MDRest4i server
was setup, port is the port number used, and basePath is the name of the library where you generated the
service into. Please ensure this service was generated into a library that was mapped in the http server in the
first instance during installation. For example http://yourserver:yourport/yourlib where yourlib was added as a
Library Name during the installation process.

Note: If you wish to have a separate HTTP instance for running your generated API’s please refer to the section
“Creating the default MDRest4i HTTP Server Instance” in the “MDRest4i_12.0_Installation_Instructions” guide

Now on the right hand side of the “Generate” tab, scroll down until the server and “GET” button appears. Click
on the “GET” Button seen in Figure to expand it.

GETSQLLCL A~

GET /GETSQLLCL Provider AP| GET Clients SQL Local V12 Pas

REST API to Get client list using SQL Local method

Parameters Cancel

No parameters

Figure - Execute API Test

Scroll down to the “Server response” section.
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Code Details
200 Response body

{
"mdlLocal”: [
{
"id": 1,
"clidno": "6207215024@81",
"clname": jam™ ,
"clsurname”: "ArtichokePaAT",
"cltitle": "Mr",
"clphone™: "9115556666",
"clemail™: "adam@vegies.co.za",

"claddrl™: "1 Tree Road",

"claddr2": "Plantville",

"claddr3™: "6@68 SLIDING PaAT DOOR WHITE",
"clpcode™: "RIGHT",

"cllang": ""

Bl

Figure - Execute API Test

The response body can be seen as JSON in this window. This was created in the RPGLE by the beginObject,
addChar, addDeci, addIntr, addBool, etc. functions in the z_procGet subroutine.

Note: Scroll up to the “Request URL” above the request body. Copy the code in the Request URL and paste into
the address bar or a new window in your web browser. The same JSON as above will be returned.

TopTip: To see formatted JSON from response in your browser, there are a number of extensions or add-ons
available for your browser. For example, Chrome has two useful ones: JSON Viewer for simple viewing and
Advanced REST client (referred to as ARC) for a full-blown testing tool.

4.5.7 Provider-API-GET-Clients-V12-SQL-IFS
45.7.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API that reads a DB2 PF/Table and returns the
record/s as JSON, allowing specific records need to be requested if necessary(not mandatory).

A REST Provider using the GET method will be created, that uses the PF fields as output. The key of the
PF/Table may be supplied as a query string parameter.

45.7.2 Create New Provider

From the API Specifications list in the MDRest4i SDK Web GUI, select the “New” button on the right-hand side
and select “Provider” as displayed in the figure below:

The default values for the Library, Source Library and Source File can be set in the user profile using the “Edit
Profile” option (refer to Figure 10(a) and 10(b)). The values would be automatically picked up from the user
profile.

If the default values are not provided, you need to enter them manually every time while creating a spec.

Complete the fields in the popup that appears as per Figure 9 above. Select the “get” method in the drop
down, before selecting “Done”.

This has now copied the SWAGGER template for API’s, added a few additional SWAGGER extension fields with
the data provided by you in the popup, and created a new SWAGGER definition in JSON format in memory.

4.5.7.3 Adding General Info

The General tab seen in Figure below now appears.
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Add New Specification (7]
Title | Provider APl GET Clients W12 SQL IFS ] |
Refuuid | Provider-AP|-GET-Clients-\12-5QL-IFS ] |
Description REST API using GET HTTP Method with SQL IFS method GA
Program Name | GETSGLIFS [ |
InPath Parameters g d}..Enclose path parameters in curly braces ] |
Library | MDRTUTLIB ) |
Source File | QTUTSRC L] |
Source Library | MDRTUTLIE © |
Method get A4
Done

Figure — Add New Specification

ap D b A *Proy A T ts V12 5Q General Paths Schemas Generate ] (7]

RPG Free~ ULICEY

Info Provider-API-GET-Clients-V12-SQL-IFS.json License
Title | Provider API GET Clie 2 SQL IFS o Name |‘ 2st4i SDK 12.0.0 Ol
Description | REST APl using GET HTTP Method with SQL IFS method L) URL | https:/fwww.midrangedynamics.comirest-apis-integratior e|
Global Definitions Contact
Server URLs  http://YourHost:YourPort/YourLibrarary @ Name | o g|
Terms of Service ‘ tps:/fvenw, midrangedynar om) is-integration/ L] ‘email | nfo@midrang ami o a|
Version { 200 e URL | ttps://wwew.midrangedynamics.com/rest-apis-integratior ol
MDRestdi External Documents
Envirenment | yourE © blish AP to LXR Documente

refuuid ‘ der-APH-GET-ClientsV1 2-5QLIFS -

Figure - General Tab API

The only thing that needs updating is the server URL’s. Add the host name, Port number and library name used
when setting up the MDRest4i HTTP server during installation.

This can again be set up as the default in the “Edit Profile”option (Figure 10(b)). If this is not available, it can be
added later. The rest is general information and can be left as is for this tutorial.

Now select the “More” button and “Save” from the drop down menu.

45.7.4 Create aSchema

Now select the “Schemas” Tab. Click the O button to add a new schema .

The following popup appears.
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New Model Configuration

Model Name mdISQLIFS ]
Import Type sQL v
From FS v

IFS Path /mdrest4i/5SQL14b6430.5q

Figure - Add a Schema

The schema editor window appears where the imported SQL statement can be seen and edited.
The SQL statement edit does not change the original sql file. The user is issued a warning in case any changes
are made in the SQL statement.

Previous Import Schema-mdISQLIFS (Made - SQL ) Cancel

IFS Path : /mdrest4i/SQL14b6430.5gl

1 SELECT

2 A.D,

3 A.CLIDNO,
4 A.CLNAME,
s B.ID AS ID2,
6 B.PCLIENT,
7 B.PTYRESZ2

3 FROM

9 LXCLIENT A

@ LEFT QUTER JOIN LXPOLICY B ON A.ID - B.PCLIENT

Figure — Schema Editor

Click the “Import” button. The list of fields comes up.

Previous mdISQLIFS Cancel

Schema created

API Field Name Type Max Length = x-column
id integer id

clidno string 15 | clidno
clname string 30 | clname
id2 integer id2
pclient integer pclient
ptyresz2 string 10 | ptyresz2

Figure — API Fields List

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 140/ 195


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

The user is allowed to edit the API Fields by clicking on the fields.
Click “Done” to save your changes.

The swagger schema gets updated like so:

: integer

: CLIDNO
: clidno

: integer
fld: ID

Figure —- SWAGGER Schema Snippet

Some external fields also get added to the schema object like so:

IFS
/mdrestai/sQL14b6430.sql
Swwwi/mdrstt12/specs/cons/mdrtut/sQLa31e390.s5ql

Figure —- SWAGGER Schema Snippet (External Fields)

iy * General Paths Schemas Generate
mdISQLIFS o 0
mdISQLIFS Va1 mdISQLIFS
o Name mdISQLIFS
id
clidnoEdited T
e object

ciname yp !
id2
nelient Objects  Arrays  Integers Numbers = Strings | Boolean  Others  Element Total
ptyresz2 ) a 3 a 3 ] o 3

mdISQLIFS - Fields (The SQL query fields : Read only)

API Field Name Type Schema Max Length
T id integer maxLength
QO clidnoEdited string 15
O | clname string 30
Q| id2 integer maxLength
Q| pelient integer maxLength
O | ptyresz2 string 10

Figure - API Schema Tab (Model Level Details)
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mdISQLIFS - Fields (The SQL query fields : Read only)

API Field Name Type Schema Max Length &
QO  id integer maxLength
T didno string 15
QO  clname string 30
g id2 integer maxlength
QO pclient integer maxlength
O ptyresz2 string 10

Figure - APl Schema Tab (Field Level Details)
The left side brings up the schema in the tree form with all the fields listed in hierarchical order. Clicking
on the model name or the elements of the tree brings up the details on the right hand side
The top right window displays the high level overview of the object selected.

The bottom right window brings up the children (if the selected element is an object or an array of objects)
and their editable details.

4.5.7.5 Edit API Path Info

Now select the “Paths” tab and click on the Responses button.

Y | General Paths Schemas Generate

mm ° Scope =7 = =0
Source File ]
Description
Library )
Content Type G u
Source Library ©
Model Type noneld allOfl) oneOf anyOfl
Provider Name )
Schema | SelectaSchema Reference «
Description o,
Paging
JSON Resp Method se ~ &
Call Type one v
Generation Type  Legacy [P
wT None v

Object Request  Add Object Request

o

Figure - Paths Tab with Responses 1

In the above figure, the Paths are shown as buttons across the top on the left hand side. Below this are the
HTTP methods. For each method the details of where to build the generated code and compile it can be
updated. This automatically updates the underlying swagger specification in the x-Ixrgen object described
above.

Now select the Responses button on the left hand side of the paths tab.
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Ly " General Paths Schemas Generate =] (7
Paths
Summary ) | eope L o
Source File @ |
Description o,
Library -]
| Content Type G n
Source Library °|
Model Type none allof) oneof] anyofl
Provider Name °|
Schema mdISQLIFS v
Description o, |
Paging
JSON Resp Method Use v | #
Call Type | none v
Generation Type | Legacy vl
Wt None -
Object Request  Add Object Request

By default, four HTTP responses are added to each API. Response 200 is the default status header field and
value, which tells the requesting browser or consumer, that everything is OK. To generate RPGLE logic in the
Provider that sends back JSON in the response, the content type and schema used to define the response must
be added.

This will tell the RPGLE generator to add logic that sends back the correct status HTTP header field. The
generator will also automatically build embedded SQL in the RPGLE (to get the data from the PF named in the
schema earlier), plus generate logic to assign data from the embedded SQL result set, while building the JSON
response body, which is then sent back to the requesting browser or consumer.

From the “Responses” section on the right hand side, select the content type, “application/json” from the drop
down, and then select the “mdIClientSQL” schema created earlier from the Schema drop down.

In this example we are using a schema that has PF information included in it. This uses the PF FFD to create the
necessary variables in the generated RPG logic along with building the SQL statement/s. If only work fields
were in the schema, the RPGLE code generated would also contain these work field definitions.

4.5.7.6 Create API Service

Now select the “Generate” tab.
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iy * r General Paths Schemas senerate B 2]

Editor | Split | UI Create API Submit Object Request BENZERIEE m

'http YourHost : YourPort/YourlLib

e Provider API GET Clients V12 SQL

REST API using GET HTTP Met t IFS
'https://www.midrangedyn: S
integration/'
REST API using GET HTTP Method with SQL IFS method
Midrange Dynamics
'h www . midra: lynamics .com/rest-apis- tion/' Terms of s
drangedynamics.com

yourEnvi ronment
Provider-API-GET-Clients-V12-SQL-IFS

: MDRest4i SDK 12
'h /www . midra amics.com/rest-apis-int

Servers

GETSQLIFS | http:/YourHost:YourPort/YourLibrarary

MDRTUTLIB
QTUTSRC
MDRTUTLIB

GETSQLIFS A

Figure - APl Generate Tab

Note: The Swagger Specification is updated automatically in memory with each change made on the screen
but this does NOT save those changes to the specifications database.

Save the specification using the Save button next to the “Generate” button. This updates the details added
since the last save in the specifications database.

The “Generate” tab is a custom version of a full SWAGGER Editor. The left hand window enables editing of the
SWAGGER specification directly, and the right-hand side shows the documentation and allows testing of the
Provider once it is generated and completed.

Select the “Create Service” button.

Choose Path and Method to Generate from

Path /GETSQLIFS v

Method get v

Figure - Create Service

Select the “get” method from the drop down and click the “Generate” button.

Upon completion of the generation process on the IBM i, the following figure will appear:

Response - Successful

@ SUCCESS - source generated and object compiled!! Program - GETSQLIFS
created in Library MDRTUTLIB

Close

Figure - Response — Successful
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45.7.7 Generated Code Description

The code generated is almost identical to the code described in the command-generated example CLIENTS
above.

The only difference in this specific case is that the MDRGENXAPI Rest Service uses the API field names in the
response. The commands use the column names from the table by default. To test this, edit one of the API
field names (see Figure below for an example) in the schema tab and regenerate the service.

Previous mdISQLIFS Cancel

Schema created

API Field Name Type Max Length | x-column
id integer id

string 15 | clidno
clname string 30 | clname
id2 nteger d2
pclient integer pclient
ptyresz2 string 10 | ptyresz2

Figure: Edit API Field Name

4.5.7.8 Testthe Generated Service

In the “Generate” tab edit the “- URL: 'http://yourhost:port/basePath' ” value (in the left hand SWAGGER
window as per the above “API Generate Tab “ Figure) so that yourhost=your IBM i http server where
MDRest4i server was setup, port is the port number used, and basePath is the name of the library where you
generated the service into. Please ensure this service was generated into a library that was mapped in the http
server in the first instance during installation. For example http://yourserver:yourport/yourlib where yourlib
was added as a Library Name during the installation process.

Note: If you wish to have a separate HTTP instance for running your generated API’s please refer to the section
“Creating the default MDRest4i HTTP Server Instance” in the “MDRest4i_12.0_Installation_Instructions” guide

Now on the right hand side of the “Generate” tab, scroll down until the server and “GET” button appears. Click
on the “GET” Button seen in the figure to expand it.
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GETSQLIFS

REST API using GET HTTP Methad with SQL IFS method

Parameters

No parameters

/GETSQLIFS Provider APl GET Clients V12 SQL IFS

MDRest4i Tutorial

Cancel

Figure : GET Button for Testing

Scroll down to the “Server response” section.

Server res ponse

Code Details

200

Response body

{

"md1SQLIFS": [

{

"id®: 1,

"clidnoEdited": "6207215024881",
"clname": "Adam",

"id2": 1,

"pclient™: 1,

"ptyresz2": ""

"id®: 1,

"clidnoEdited": "6207215024@81",
"clname": "Adam",

"id2": I

"pclient™:

"ptyresz2":

Figure - APl Test Response

The response body can be seen as JSON in this window. This was created in the RPGLE by the beginObject,

addChar, addDeci, addIntr, addBool, etc. functions in the z_procGet subroutine.

Note: Scroll up to the “Request URL” above the request body. Copy the code in the Request URL and paste into

the address bar or a new window in your web browser. The same JSON as above will be returned.
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TopTip: To see formatted JSON from response in your browser, there are a number of extensions or add-ons
available for your browser. For example, Chrome has two useful ones: JSON Viewer for simple viewing and
Advanced REST client (referred to as ARC) for a full-blown testing tool.

4.5.8 Provider-API-GET-Clients-V12-SQL-SF
4.5.8.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API (Provider/service) that reads a DB2 PF/Table using
a schema created from a source file and returns the record/s as JSON, allowing specific records need to be
requested if necessary(not mandatory).

A REST Provider using the GET method will be created, that uses the PF fields as output. The key of the
PF/Table may be supplied as a query string parameter.

4.5.8.2 Create New Provider

From the API Specifications list in the MDRest4i SDK Web GUI, select the “New” button on the right-hand side
and select “Provider” as displayed in Figure 12 below:

Add New Specification (2]
Title | Provider API GET API V12 SQL SF (] |
Refuuid | Provider-AP|-GET-API-V12-5QL-5F ] |
Description REST APl using GET HTTP Method with 5QL Source file method GA
Program Mame | SOLGETSF <@ |
InPath Parameters | @ |
Library | MDRTUTLIE o |
Source File QTUTSRC @ |
Source Library | MDRTUTLIE <@ |
Method get v

Figure — Add New Specification

The default values for the Library, Source Library and Source File can be set in the user profile using the “Edit
Profile” option (refer to Figure 10(a) and 10(b)). The values would be automatically picked up from the user
profile.

If the default values are not provided, you need to enter them manually every time while creating a spec.

Complete the fields in the popup that appears as per Figure 9 above. Select the “get” method in the drop
down, before selecting “Done”.

This has now copied the SWAGGER template for API’s, added a few additional SWAGGER extension fields with
the data provided by you in the popup, and created a new SWAGGER definition in JSON format in memory.

4.5.8.3 Adding General Info

The General tab seen in the figure below now appears.
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iy A * Genera Paths Schemas Generate 2 (7]
Info Provider-API-GET-API-V12-5QL-SF json License
Title vider A LS L Name 0‘
Description API L ET HTTP Method with SQI le methc o, URL T e\
Global Definitions Contact
Server URLs hitpi//YourHost:YourPort/YourLibrary € Name jrangs Dynamics 0‘
Terms of Service | https/iwww.midrangedyna rest-apis-integratio o] email o
version | 12 o] URL o]
MDRestai External Documents
Environment | yourEny 1t o] blish AP| to LXR Documenter
. o]

Figure - General Tab information

The only thing that needs updating is the server URL(s). Add the host name, Port number and library name
used when setting up the MDRest4i HTTP server during installation.

This can again be set up as the default in the “Edit Profile”option (Figure 10(b)). If this is not available, it can be
added later. The rest is general information and can be left as is for this tutorial.

Now select the “More” button and “Save” from the drop down menu.

4.5.8.4 Create a Schema

Now select the “Schemas” Tab. Click the O button to add a new schema .
The following popup appears.

New Model Configuration

Model Name mdISQLSF )
Import Type 5QL >
From Source File ~

Source Library | MDRTUTLIE o
Source file | QSQLSRC o
Source Member ‘ sQL5 © |

Figure - Add a Schema

The schema editor window appears where the imported SQL statement can be seen and edited.
The SQL statement edit does not change the original sql file. The user is issued a warning in case any changes
are made in the SQL statement.
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Previous Import Schema-mdISQLSF (Mode - SQL) Cancel

Source File : QSQLSRC Source Library : MDRTUTLIB Source Member : SQLS

1 SELECT

z | A.ID,

3 CLIDNO AS CLIENTID,
4 CLNAME AS CLIENTNAME,
5 CLSURNAME,

6  CLTITLE,

7 CLPHONE,

8 CLEMAIL,

9 PEXPIRE,

10 C.CMPOLICY,

11 CMCLIENT,

12 CMREGND,

13 CMINCDATE,

14 CMDESC,
15 CMTDAM
16 FROM

17 LXCLIENT AS A

18 RIGHT OUTER JOIN LXPOLICY AS B ON A.ID = B.TID
19 RIGHT OUTER JOIN LXCLAIM A5 C ON B.ID = C.ID
20  WHERE

21 CLIDNO = © °

22 ORDER BY

23 A.CLNAME

Figure — Schema Editor

Click the “Import” button. The list of fields comes up.

Previous mdISQLSF Cancel
Schema created
API Field Name Type Max Length = x-column
id integer id
clientid string 15 clientid
clientname string 30 | clientname
clsurname string 30 csurname
cltitle string 10 | dtitle
clphone string 15 | cdphone
clemail string 100 clemail
pexpire date 10 pexpire
cmpolicy integer cmpolicy
cmclient integer cmclient
cmregno string 20 | cmregno
cmincdate date 10 | cmincdate
cmdesc string 102 cmdesc
cmtdam integer cmtdam
[E=]

Figure — API Fields List

Let us, now edit the API field cltitle to clientTitle. Clicking on the field changes it to the edit mode.
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Previous mdISQLSF Cancel

Schema created

API Field Name Type Max Length = x-column
id integer id

clientid string 15 clientid
clientname string 30 | clientname
clsurname string 30 | clsurname
string 10 dititle
clphone string 15 clphone
clemail string 100 clemail
pexpire date 10 | pexpire
cmpolicy integer cmpolicy
cmclient integer cmclient
cmregno string 20 | cmregno
cmincdate date 10 cmincdate
cmdesc string 102 cmdesc
cmtdam integer cmtdam

Figure — Edit API Field
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The swagger schema gets updated like so:

object
ties:

CLIENTID
: CLIENTID

CLIDNO

15

CLTIENTNAME
: CLIENTNAME

CLSURNAME
CLSURNAME

Figure —- SWAGGER Schema Snippet

Some external fields also get added to the schema object.

QSQLSRC
r: SQL5
: fwww/mdrsttl2/specs/cons/mdrtut/sSQL7e96100.5ql

Figure - SWAGGER Schema Snippet (External Fields)
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mdISQLSF 00
mdISQLSF rad 1) mdISQLSF

e Name L
Type
Objects Arrays Integers Numbers Strings Boolean Others Element Total
0 4 [} 10 0 0 14

mdISQLSF - Fields (The SQL query fields : Read only)

API Field Name Type Schema Max Length &

a o integer maxlengt
ATDAM ©  CLIENTID string

a CLIENTNAME string

Q CLSURNAME string

a clientTitle string

O CLPHONE string

O CLEMAIL string

O  PEXPIRE string{date format)

© | CMPOLICY integer

T CMCLIENT integer maxLengt

O | CMREGNO string

v] CMINCDATE string(date format)

© | CMDESC string

Figure - APl Schema Tab (Model Level Details)
The left side brings up the schema in the tree form with all the fields listed in hierarchical order. Clicking
on the model name or the elements of the tree brings up the details on the right hand side
The top right window displays the high level overview of the object selected.

The bottom right window brings up the children (if the selected element is an object or an array of objects)
and their editable details.

4.5.8.5 Edit API Path Info

Now select the “Paths” tab and click on the Parameters button.

iy *| General Patt Schemas Generate B
Paths
;
Summary | g‘
Source File | o]
Library | 5‘
Source Library | MDF o]
Provider Name | OJ
Description | F [ o,
Paging

JSON Resp Methed Jser v| o v

Call Type | none v|l# v

Generation Type Legacy w| # va
JWT None ~

Object Request \ad L 't Requ

Figure - Paths Tab with Parameters

In the above figure, the Paths are shown as buttons across the top on the left hand side. Below this are the
HTTP methods. For each method the details of where to build the generated code and compile it can be
updated. This automatically updates the underlying swagger specification in the x-Ixrgen object described
above.
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4.5.8.6 Edit APl Parameters

Now select the “Parameters” button on the left hand side, then the “New Parameter” link on the right hand
side.

New Parameter Configuration (Path:/getsqlsf, Method:get)

Scope query v

Parameter Name | Clientld < |

Description | Client ID < |

Figure - New Parameter Popup

Select the scope as “query” from the drop-down. This means that the Provider program will expect this
parameter in the query string of the request

e.g. http://yourserver:yourport /yourlib/getcintdtl?ClientId=3

Add the parameter name as “Clientld” — this will be the name of the parameter supplied in the query string of
the request URL. Add a description for the parameter (optional).

Click “Done”

(i DB REST A >rovider AP| GET AP V12 General Paths Schemas Generate =] (]
E i 5 s P ¥
provider AP GET API V12 SQL SF ©
Source File | QTUTSRC ©
z ‘ Parameters  Clientid X ©
Ubrary | MorTuTUB 9]
- Description | Client ID ©
Source Library | MoRTUTLS )
| Required
Provider Name | GETSQLSF o]
Schema
Description | REST API using GET HTTP Method with SQL Source file method o
Schema Fields
Paging
JSON Resp Method  User w!| 2 values
Call Type | none v!| 2 Values
Generation Type  Legacy v 2 values
JwT None v
Object Request  Add Object Request

Figure - Parameters and Schema Reference

The RPGLE generator can assign values from the query string parameters to the where clause in the SQL it
generates. To do so, it needs to know which schema field (and therefore associated PF Field/Column) to assign
the incoming query string parameter value to. So, the parameter must be associated first.

Select a Schema and then a Schema Field from this schema in the drop downs provided as displayed in the
following figure. The parameter object in the underlying SWAGGER specification is updated to Figure below.

"parameters": [

"in": "query",
"name": "Clientid",
"description": "Client ID",
"required": true,
"schema": {

"x-schemaF1d": "CLIENTID",
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"x-schema": "#/components/schemas/md1SQLSF"

Now select the “Paths” tab and click on the Responses button.
Now select the Responses button on the left hand side of the paths tab.

Select the Content Type as “application/json” and the schema “mdISQLSF" from the dropdown.

Wy DB REST AP General Paths Schemas Generate =

Paths

ﬂ Post Put Patch Delete Options

Model Type none # allof[] oneof[ ] anyof[]

Summary ‘ Al 3 NP L O‘ Scope m m defaultx [+
Source File ‘ 3 RC 9‘
Description  OK o,
Library [ VIDRTUTLIB Q‘ content ype - u
Source Library { © }
|

Provider Name L (] ‘
Schema mdISQLSF v
Description REST API using GET HTTP Method with SQL Source file O/_
Paging @]

JSON Resp Method User v| # values
Call Type none v | # Values
Generation Type Legacy ~| # Values
JWT None v

Object Request Add Object Request

Figure - Edit APl Response

In the above figure, the Paths are shown as buttons across the top on the left hand side. Below this are the
HTTP methods. For each method the details of where to build the generated code and compile it can be
updated. This automatically updates the underlying swagger specification in the x-Ixrgen object described
above.

By default, four HTTP responses are added to each API. Response 200 is the default status header field and
value, which tells the requesting browser or consumer, that everything is OK. To generate RPGLE logic in the
Provider that sends back JSON in the response, the content type and schema used to define the response must
be added.

This will tell the RPGLE generator to add logic that sends back the correct status HTTP header field. The
generator will also automatically build embedded SQL in the RPGLE (to get the data from the PF named in the
schema earlier), plus generate logic to assign data from the embedded SQL result set, while building the JSON
response body, which is then sent back to the requesting browser or consumer.

In this example we are using a schema that has PF information included in it. This uses the PF FFD to create the
necessary variables in the generated RPG logic along with building the SQL statement/s. If only work fields
were in the schema, the RPGLE code generated would also contain these work field definitions.

4.5.8.7 Create API Service
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Now select the “Generate” tab.

Note: The Swagger Specification is updated automatically in memory with each change made on the screen
but this does NOT save those changes to the specifications database.

From the display seen in below Figure, select the “more” button on the right-hand side and save the
specification or click on the save. This updates the details added since the last save in the specifications
database.

The “Generate” tab is a custom version of a full SWAGGER Editor. The left hand window enables editing of the
SWAGGER specification directly, and the right-hand side shows the documentation and allows testing of the
Provider once it is generated and completed.

Select the “Create API” button.

Wy General Paths Schemas Generate 8 °

Editor | Split | UI N I g RPG Free m

ort/YourlLibrary'

oo At 1 101 3 Provider APl GET API V12 sQL SF&®"

REST API us HTTP Method with S
"https://www.midrangedynamics.c nt n/* REST AP using GET HTTP Method with SQL Source file method

Midrange Dynamics -
"https://www.midr ynamics . com/rest-apis-inte

infolmidrangedynamics . com

Environment

Pruv’l -API-GET-API-V12-SQL-SF

MDRest4i SDK
"https://www.midr yn com/rest-apis-integration/'

Servers

| nttpYourHost:YourPortYourLibrary v

GETSQLSF
MORTUTLIB

QTUTSRC GETSQLSF o

MDRTUTLIB

Figure - Generate Tab information

Choose Path and Method to Generate from

Path fgetsqlst v

Method get v

Figure - Create Service

Select the “get” method from the drop down and click the “Generate” button.

Upon completion of the generation process on the IBM i, the following popup appears:

Response - Successful

@ SUCCESS - source generated and object compiled!! Program - GETSQLSF
created in Library MDRTUTLIB

Close

Figure - Response — Successful

4.5.8.8 Testthe Generated Service
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In the “Generate” tab edit the “- URL: 'http://yourhost:port/basePath’” value (in the left hand SWAGGER
window) so that yourhost= your IBM i http server where MDRest4i server was setup, port is the port number
used, and basePath is the name of the library where you generated the service into. Please ensure this service
was generated into a library that was mapped in the http server in the first instance during installation. For
example http://yourserver:yourport/yourlib where yourlib was added as a Library Name during the installation
process.

Note: If you wish to have a separate HTTP instance for running your generated API’s please refer to the section
“Creating the default MDRest4i HTTP Server Instance” in the “MDRest4i_12.0_Installation_Instructions” guide

Now on the right hand side of the “Generate” tab, scroll down until the server and “GET” button appears. Click
on the “GET” Button seen in the figure to expand it.

Click on the Parameters and enter the value of the mandatory parameter “Clientld”

GETSQLSF ~

/GETSQLSF Provider API GET API V12 SQL 5F ~

REST APl using GET HTTP Method with SQL Source file method

Parameters Cancel

Name Description

Clientld * reavired
Client ID

{query)

7205245018083

Figure : GET Button for Testing

Scroll down to the “Server response” section.
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Server response

Code Details

200

Response body

"id=: 4,

"clientid": "7285245018083",
"clientname™: "Chris”,
"clsurname": "Consultant”,
"clientTitle™: "Mr",
"clphone™: "@845557834",
"clemail™: "chris@askus.co.za",
"pexpire”: "81.82.16
"cmpolicy”: 1,

“cmclient”: 1,

"cmregno™: "AA@1BB GP",
"cmincdate": "18.85.16",

“"cmdesc”: "Fit fallen thorn tree.”,

"cmtdam” :

Figure - APl Test Response

The response body can be seen as JSON in this window. This was created in the RPGLE by the beginObject,
addChar, addDeci, addIntr, addBool, etc. functions in the z_procGet subroutine.

Note: Scroll up to the “Request URL” above the request body. Copy the code in the Request URL and paste into
the address bar or a new window in your web browser. The same JSON as above will be returned.

TopTip: To see formatted JSON from response in your browser, there are a number of extensions or add-ons
available for your browser. For example, Chrome has two useful ones: JSON Viewer for simple viewing and
Advanced REST client (referred to as ARC) for a full-blown testing tool.

459 Consumer-Postman-import-V12.json
4.5,9.1 Using API/Provider SWAGGER to generate a REST Consumer in RPGLE

REST architectural style is Client-Server. A RESTful consumer program reverses the logic sequence we used in
the API/Provider code in the previous sections. So the output of the requesting consumer becomes the input
of the Provider and therefore the requests, payloads and responses must be synchronized. MDRest4i SDK
exploits this fact to use a SWAGGER API/Provider specification to generate consumer code that can call the API
and process the response.

4.5.9.2 Export the postman collection
Inside the postman, select the collection you want to export.
Let us try to import the collection we use to save the tutorial examples - MDRest4i-V12.0-Tutorial-Public

Click on the ellipses and select the option “Export” from the menu as shown in the figure below.
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-

~  MDRestdi-\V12.0-Tutarial-Public T eeo
» 9 Tutorial section 4.2

v [ Tutorial section 4.5 View changelog

o ET 4.5.1 Producer-API- : i
View documentation
4.51 Producer-AF
Rename
w 4.5.2 Producer_Bike
| Duplicate
4.5.2 Producer_Bi
Export

PUT 4.5.3 Producer-API-
4.5.6 Producer-APl-  Manage roles
4.5.7 Producer-API-
4.5.8 Producer-API- Delete

5.1 Path Parameters e mweor r rowweo:

Figure — Export postman collection

Click the Export button in the next dialog box and the collection gets exported in json format.

Export Collection X

MDRest4i-V12.0-Tutorial-Public
will be exported as a JSOM file. Export as:

Collection v2

# Collection v2.1 (recommended)

Learn more about collection farmats

{3 Sending your collection to a teammate? Save time by sharing it instead.

iy
Share Collection Learn more

Figure: Export Dialog box

Note: If you want to include the response object in the export, please make sure you save run the APIs and
save the response as example.

Please refer to the example below to see how to save the response as example.

On the right hand side of the response section, choose “Save as example” from the “Save response”
dropdown.
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4.5 Producer-API-GE™ ® T san

MDRest4i Tutorial

No Environment ~

4.5.1 Producer-API-GET-Clients-V12

GET v hup:/f{{Hostna asePath}igetcimdtl

[E) Save

Params Authorization Headers (5) Body Pre-request Script  Tests Setlings
Query Params
KEY VALUE DESCRIPTION
Body Cookies Headers (9) Test Results @ status: 200 DK Time: 1806 ms  Size: 13
Pretty Raw Preview Visualize JSON =
1 d
2 “LXCLIENTMDL": [
3 i
4 id"r 1,
5 ‘clidno": "6207215024881",
6 ‘clientName”: “"Adam",
7 ‘clsurname”: "ArtichokePaAT",
8 ‘cltitle": "Mz",
9 ‘clphone": "8115556666",
18 ‘clemail": "adam@vegies.co.za",
11 ‘claddrl”: "1 Tree Road",
12 ‘claddr2": “Plantville”,

This will add the example underneath your API
~  [3 Tutorial section 4.5
v 4.5 Producer-API-GET-Clients-V12

4.5.1 Producer-AP|-GET-Clients-V12

4593

Import the exported postman collection

a0

Cookies

Bulk Edit

Save as example

Save to a file

Select “New>Import Consumer From Postman Collection” on the right-hand side. Import the file “MDRest4i-

V11.0-Tutorial-Public.postman_collection.json” exported from your postman collection.

New ~

Producer

Consumer

Import Producer

Import Consumer

Import Producer From Documenter
Impert Consumer From Documenter

Impart Consumer From Postman collection

Figure: Import Consumer from Postman Collection

The list of APIs in the collection comes up. Select the APl you wish to import.
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Select the item

Select the item  Select the ltem

- 4.2.1 GET Method Service - Helloworld example
- 4.2.2 GET Method Service with Database reads
- 4.2.3 POST Method Service with generated logic for database Updates

- 4.2.3.1 POST Method Service with Manual logic for Database Updates

- 4.2.5 Service generation with call to an external program

- 4.2.6 REST Service generatlon using IFS file

- 4.2.7 Rest Service generation using MDRJSONF flie

- 4.2.8 REST Service generation with call to a procedure In service program
- 4.2.9 Pagination using a REST GET Method Producer/Service
Tutorfal section 4.5 >

- 4.5.1 Producer-API-GET-Clients-V12

- 4.5.2 Producer_Blke_Post-V12

- 4.5.3 Producer-API-PUT-Cllent-V12.0.0./son
- 4.5.6 Producer-API-GET-Clients-SQL-LocalV12

- 4.5.7 Producer-API-GET-Clients-V12-SQL-IFS

- 4.5.8 Producer-API-GET-Cllents-V12-SQL-SF

- 5.1Path F In a REST Prod

- 5.2.1 First Positlon Parameter

- 5.2.2 Multiple Inpath Parameters

Tutorial Section 4.6 >

- 4.6.2 Producer-Blke- POST API with generation type “External”

Figure — Select

The following popup appears

Figure — New Consumer From Upload

Change the Refuuid by removing the invalid characters and by giving it a name of your choice.

New Consumer from Upload

Title | Consumer Postman Import V12 < |

Refuuid | Consumer-Pastman-Import-V12 @ @
Description your APl Description O-/
Object Library | MDRTUTLIB o|
Source File | QTUTSRC L] |
Source Library | MDRTUTLIB [ |

Figure — New Consumer From Upload (Edited)

Select “Done” to close the wizard popup window. Click the “Save” button to save the specification in your list
of specifications.
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Consumer Object Info

Title

Description

API Path Info

Server URLs
Terms of Service

Version

Confluence

Consumer-Postman-import-¥12 json License

<

Contact

MDRest4i Tutorial

Paths

Schemas

Generate

Name

email

External Documents

Figure — General tab API

Navigate to the “Paths” tab. Change the consumer name to “postcinta” . This would be the name of the source

member and the object name.

)

Paths

Summary
Source File
Library

Source Library
Consumer Name
URI

SSLTLS
Authorization
Multi-CCSID
Description
JSON Resp Method

Generation Type

None

User

Legacy

g L0

General Paths

Parameters

Scope

Parameters

Description

Required

Schema

Figure — Paths tab API

4.5.9.4 Create the Consumer Program

Select the “Generate” tab and then the “Create Consumer” button. The consumer RPGLE code is generated

and compiled, and a success message is displayed.

Schemas

No Schema Reference

string

4.5,10 Provider-POST-example.json (Saving and Importing Schemas)

4.5,10.1 Objective and Design

Demonstrate how to use MDRest4i SDK to create a REST API (Provider/service) that imports a schema saved

on the server and returns the record/s as JSON

A REST Provider using the POST method will be created.
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4.5.10.2 Create New Provider

Click New -> Provider

Producer

Consumer

Import Producer

Import Consumer

Import Preducer From Docurmenter
Import Consumer From Documenter

Import Consumer From Postman collection

Figure — New Provider

Add New Specification [7]
Title | Proaducer Post example ] |
Refuuid | Producer-Post-example /] |
Description Example to show the import saved schema QA
Program Name | postex L] |
InPath Parameters eg. Enclase path parameters in curly braces ] |
Library | MDRTUTLIB ) |
Source File QRPGLESRC (] |
Source Library | MDRTUTLIB o]
Method | post V|

Done

Figure — New Provider

Select “Done” to close the wizard popup window. Select the “More>save” button/option on the right-hand
side, in the “General” tab to save the specification in your list of specifications.

4.5.10.3 Adding General Info
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iy I R AP| #py c T P Genera Paths Schemas Generate B (7]
RPG Free m
Info Producer-Post-example.json License
Title Produce st example L] Name MDRestdi SDK 1 Gl
Description | Examy show the import saved schema o, URL ged; a|
Global Definitions Contact
Server URLs  http://yourse riibrary @ © Name | Midrange Dynamics =|
Terms of Service | hitps:iiwwwmidrangedynamics.comirest apis integrat ) emall °|
Version | @ URL ps:/fwww.midrangedynamics.com/rest-apis-integratio e|
Confluence External Documents
Publish to Confluence
Figure — General Tab
4.5.10.4 Create a Schema
Now select the “Schemas” Tab.
The following popup appears.
Click the schema tab. Click the o button to add a new schema .
Mo schemas Created o 0
Create a new schema
Figure — Create new Schema
New Model Configuration
Model Name mdlregq L]
Import Type | |SOMN ~
Maodel Type nene ~
Figure — Create new json schema
Click “Continue”. Enter the json in the schema edior and click “Import”.
Previous Import Schema-mdireq (Mode - JSON ) Cancel

bl
"inputMame": "stuart",

"inputTitle": "mr

¥

R

Figure — Schema Editor

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com

163 /195


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS

providing innovative IBM i solutions

The schema gets created!

mdireq o 0
mdlreq &8 mdlreq
-]
inputName
inputTitle

Objects Arrays
] 0

mdireq - Fields
API Field Name

O inputName
inputTitle

Q | new api field name

Name direq

Type bje
Integers Numbers
0 0
Type
string

string

Figure — The created Schema

4.5.10.5 save the Schema

If you wish to save this schema on the server for future imports, you may do so using the a button. The
following popup appears which lets you enter the name and the description for the future reference while

importing.
Save Model Configuration

Model Name Model Name

Model Description Model Description

MDRest4i Tutorial

Strings Boolean
2 0

Schema

Others
L]

Max Length
maxLength
maxLength

maxLength

Figure — Save model configuration

Save Model Configuration

Model Name | mySavedSchema

Model Description | My Saved schema used for future import

Click on the B&EEH button to save the schema.

Response - Successful

Figure — Save model configuration (filled up)

@ Schema saved successfullyl!
IFS file successfully written at fwww/mdrstt1 2/cons/schemas

Close
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Now, let us create another schema importing the schema we have created previously.

Click the o button to add a new schema. We give the model name as mdIResp and the import Type is
selected as “Saved Schema”.

New Model Configuration

Model Name | mdIResp (] |

Import Type v JSON v
Database |

L

. v
Mol Ty, I ———

Figure : Create new Schema using import saved schema

On selecting the Import Type as Saved Schema, a dropdown list of saved schemas and their descriptions shows
up and the user can import the one he selects.

New Model Configuration

Model Name | mdIResp (] |

Import Type Saved schema g

Select the schema BASLEESITECIUITS

mdiData (mdiData)
mdihdrs (mdindrs)
Model Type mdiResp (mdiResp) ’
Model1 (Model1)
mdiData (mdlIData)
Model1 (Model1)
mdiData (mdiData)
nremodel (nremodel)
mdIResp (madlResp)
sp (sp)
Model1 (Model1)
ritu (test)
‘myVerslonOfiModel1 (Testing)
‘data_stop_ritu (Testing)
test (Test by Ritu)
'skmodel (Satyendra New Schema)
here Is another test (here Is teh descritplon of another test)
Model (Testing)
testing Ritu (Testing Ritu Desc)
‘mySavedSchema (My Saved schema used for future import)

We choose the one we created earlier with the name mySavedSchema and the description- My Saved Schema
used for future import.

Click m

The schema gets imported!

mdiResp o 0
mdIResp B mdIResp
(] mdiResp { } Name mdiResp
inputName
inputTitle
P Type object
Objects Arrays Integers Numbers Strings. Boolean Others Element Total
0 0 0 [ 2 0 0 2
mdIResp - Fields
API Field Name Type Schema MaxLlength  Actions | &
Q  inputName string maxLength 7 % (W]
Q  inputTitle string maxLength & =
Q | new api field name maxLength

Figure — The imported schema

Let us now edit the field names by changing the inputName to “respName” and inputTitle to “respTitle”
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mdIResp - Fields

API| Field Name Type Schema
T respName string

T | new api field name

Figure : Edit Field Names

mdIResp 0 Q
mdIResp %] mdIResp
(mdRespy |
respMame
respTitle
Objects Arrays
o 0
mdIResp - Fields
API Field Name

O respName

4]

respTitle

Q  new api field name

Figure : Edited Field Names

Click the save button to save your changes.

4.5.10.6 Edit API Path Info

Click on the “Paths” tab and select the button

Request Body

Scope | | +
Description Request Body
Content Type G n
Model Type none # anofJ oneof] anyof(]
Schema Select a Schema Reference v|
I/0 Action insert
4510.6.1 Creating Request Body

MDRest4i Tutorial
Max Length Actions G
maxLength ) x O
maxLength ) x ]
maxLength
Name mdiResp
Type object
Integers Numbers Strings Boolean Others
4] [+] 2 0 [+]
Type Schema  Max Length
string maxLength
string maxLength
maxLength
OA
~

The request body gets created by default in case of post, put and patch methods when a new spec is created

or a new method is enabled.

However, to create a request body (if accidentally deleted), click on the *! button
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Request Body Configuration (Path:/postex, Method:post)

Request Body requestBody

Description | Request Bod| ‘

Figure : Create Request Body
Click Done after filling in the description.
Select application/json as the Content Type from the drop downand mdIReq as the schema.

Request Body

Scope requestBody % €2

Description Request Body )
Content Type application/json | & n

Model Type none ® allof(] oneof(] anyofl]

Schema [PRLHEREHEGEREEE L
No Schema Reference

10 Action [IAGISE R .
mdIResp

Figure : Request Body

45.10.6.2 Edit the Response
Select the scope 200 tab

Responses

sore [0 I I IECENEA ©

Description 0K V]
Content Type application/json | & n

Model Type none ® allof(] oneof(] anyofl]

Schema Select a Schema Reference V|

Figure : Responses

Select “application/json” as the Content Type and select the schema mdIResp from the dropdown
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Responses

Scope

Description OK ®

Content Type application/json | &
Select a Schema Reference -
Model Type No Schema Reference anyof ]

mdIReq
Schema

Figure : Response:200

4.5.10.7 Create API Service

Now select the “Generate” tab. Create the API like in other examples.

5 REST “Path Parameter” Handling
Where the parameter value is actually part of the API’'s URL. This does not include the host or base path of the
API. For example, in /MDRTUTLIB/{bikeno}/bikepath2, the path parameter is “bikeno”.

While the RPG functions used for handling in-path parameters can be added manually to any APl. MDRest4i
SDK can create this RPG logic automatically during API generation.

Below are some examples of in path parameters in different positions of the request URL.

5.1 Handling Path Parameters in a REST Provider

In this Provider example we will use the SDK to create the SWAGGER definition, and generate the RPG code
from the SWAGGER.

5.1.1 SWAGGER Specifications for in path parameters

e  From the Specifications list in the SDK Ul select New>Provider

MNew ~

Provider

Consumer

Import Provider

Import Censumer

Impart Provider From Documenter
Import Censumer From Docurmenter

Import Censumer From Postman collection
e Add the Title, Description & Program name. Paste the following value into the Path field:

/MDRTUTLIB/{bikeno}/bikepath2

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 168/ 195


mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS

providing innovative IBM i solutions M DRest4i Tuto rial
Add New Specification @
Title In Path Parameter Provider 1] |
Refuuid In-Path-Parameter-Provider 1] |
Description In Path Parameters REST API QA
Program Name | npathl ] |

InPath Parameters | fmdrtutlib/{bikeno}/bikepath1 |

Library | MDRTUTLIB @ |
Source File | QTUTSRC ] |
Source Library MDRTUTLIB ] |
Method | get V|

e Select “Done”

e Navigate to the “Generate” tab.

e Select “More” and “Save”

e Inthe left hand SWAGGER code window, scroll down to the “parameters” section

. inpathl

path
bikeno description

true

: string

Using the value added to the “path” field in the new Provider popup, MDRESt4i SDK has added a parameter
“bike” specifying the “path” position.

Note that in-path parameters are ALWAYS mandatory

o Now select the “Schemas” tab
e Add a new schema and select “Import JSON”

New Model Configuration

Model Name lmd\Rsp ] ‘

Import Type

Database

SQL 3
Model Type saved schema

Paste in the following JSON and select “Import”

"bikeno": "23"
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mdIRsp

mdIRsp

(-] mdiRsp {}

bikeno

e  From the schema screen change the “bikeno” field to type “integer”

Import Schema-mdIRsp

MDRest4i Tutorial

Upload File Import

mdIRsp
Name mdIR
Type object
Objects Arrays Integers Numbers Strings Boolean Others Element Total
0 0 0 0 0 1
mdiRsp - Fields
AP| Field Name Type Schema Max Length Actions 2
O bikeno integer maxLength 7 x a
Q | new api field name maxLength

e Select the “Paths” tab and then the “Parameters” button for the Get method on the bottom left

Summary
Source File

Library

Source Library
Provider Name
Description
Paging

JSON Resp Method
Call Type
Generation Type
JWT

Object Request

User

none

Legacy

None

Add Objec

t

Request

General

Parameters

Scope
Parameters
Description

Required

Schema

Schemas Generate =] (]

No Schema Reference

string

e On the right-hand side, select the “Schema” drop-down and select the schema created above.
e The Schema field drop down then appears. Select the “bikeno” field from this list.

bikeno X ©

vm

v

e Select the “Responses” button in the Paths tab, and set the 200 response content type to
Application/json, and select the schema created above.
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responses

e (250 0 EEH N ©

Description
Content Type G n

Schema | mdiRsp v m

e Select the “Generate” tab, and in the SWAGGER window on the left, scroll down to the
“parameters” section.

parameters:
- in: path

name: bikeno

description: bikeno description

required: true

schema:
x-schema: '#/components/schemas/md1Rsp'
x-schemaFld: bikeno

Note the update to the schema information. The x-schema and x-schema-Fld extensions tell the MDRest4i SDK

generator how to define the variables used in the parameter handling logic.

e Save the specification, then generate using the “Create API” button

5.1.2 RPG Logic to handle Path Parameters
MDRest4i SDK generates an RPG subroutine (z_GetPathParm).

The call to the z_GetPathParm subroutine is placed at the top of the method subroutine. In the example this
will be the z_ProcGET subroutine (which is called directly after the MDRest4i iCore components have parsed
the request URL, headers and body).

// = = == == == = = ==
// Override Get Method

// = =
Begsr z ProcGET;

Exsr z GetPathParm;

if n_bikeno = *Off;
Leavesr;
endif;

The z_GetPathParm subroutine extracts the path parameters from the request into work fields, and processes
any errors in the path parameters, such missing parameters or type mismatch.

Begsr z_ GetPathParm;

w_str2 = GetPathParm ('MDRTUTLIB':1);
if w str2 <> '*notFound';
n bikeno = *On;
monitor;
p_bikeno = %dec(Strim(w_str2):10:0);
on-error;
n bikeno = *off;
SetHttpStatus (499:'Invalid Path Parameter');
ErrorJson ('Invalid Path Parameter');
Endmon;
Endif;
Endsr;
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If there any errors in extracting the parameters, the HTTP status is set to “499 Invalid Path Parameter” and the

JSON response below is sent back to the request.

"error": "Invalid Path Parameters"

5.1.3  HTTP server ScriptAliasMatch for inpath parameters

To use in-path parameters the HTTP server config must be manually added to ensure the correct APl Program
is reached by the request. So the default wildcard regex ScriptAliasMatch :

ScriptAliasMatch A/MDRTUTLIB/(.*) /QSYS.LIB/MDRTUTLIB.LIB/$1.PGM

Has the following ScriptAliasMatch to be used for the example above add ABOVE it:

ScriptAliasMatch bikepathl /QSYS.LIB/MDRTUTLIB.LIB/inpathl.PGM
ScriptAliasMatch A/MDRTUTLIB/(.*) /QSYS.LIB/MDRTUTLIB.LIB/$1.PGM

NOTE: The names of the program and the path have been deliberately differed in these examples to
demonstrate the different configuration elements used in the HTTP config file

So the following url:

http://yourserver.com/MDRTUTLIB/23/bikepathl

will actually call program “inpath1” in library “MDRTUTLIB” passing inpath parameter “bikeno” 23

5.2 In-path Parameter other examples
5.2.1 First Position Parameter
URL/Path:

http://yourserver.com/{bikeno}/MDRTUTLIB/bikepath?2

Program Name:

inpath2

HTTP config ScriptAliasMatch:

ScriptAliasMatch bikepath2 /QSYS.LIB/MDRTUTLIB.LIB/inpath2.PGM

Generated RPG Code:

Begsr z_ GetPathParm;

w str2 = GetPathParm ('MDRTUTLIB':-1);
if w_str2 <> '"*notFound';

n bikeno = *On;

p:bikeno = Strim(w_str2);
Else;

n bikeno = *off;

SetHttpStatus (499: 'Missing Path Parameter');
ErrorJson('Missing Path Parameter - bikeno');
Endif;
Endsr;

5.2.2  Multiple inpath Parameters
URL/Path:

http://yourserver.com/MDRTUTLIB/{deptno}/bikepath3/{bikeno}

Midrange Dynamics GmbH | www.midrangedynamics.com | info@midrangedynamics.com 172/ 195



mailto:info@midrangedynamics.com

MIDRANGE DYNAMICS . .
providing innovative IBM i solutions M DRest4| Tutonal

Program Name:

Inpath3

HTTP config ScriptAliasMatch:

ScriptAliasMatch bikepath3 /QSYS.LIB/MDRTUTLIB.LIB/inpath3.PGM

Generated RPG Code:

Begsr z_GetPathParm;

w_str2 = GetPathParm('MDRTUTLIB':1);
if w_str2 <> '*notFound';

n bikeno = *On;

p_bikeno = %trim(w _str2);
Else;

n_bikeno = *off;

SetHttpStatus (499: 'Missing Path Parameter');
ErrorJson('Missing Path Parameter - bikeno');
Endif;
w str2 = GetPathParm ('MDRTUTLIB':3);
if w _str2 <> '"*notFound';

n_deptno = *On;
p_deptno = %trim(w str2);
Else;

n deptno = *off;
SetHttpStatus (499: 'Missing Path Parameter');
ErrorJson('Missing Path Parameter - deptno');
Endif;
Endsr;

5.3 Handling “path” parameters in a REST consumer

You can build REST consumer that call a REST service supplying path parameters to locate the target resource.
If you want to specify path parameter(s), you need to have the relevant section in swagger at the same path
level where query parameters are specified like below:

"para?eters": [

"in": "path",
"name": "bikeno",

"description": "department",

"required": true,

"schema":

"x-schema": "#/components/schemas/md1Resp",
}"x—schemaF1d“: "model"
}l
{ll . " " "

in": "query",

"name": "dept",

"description": "department",

"required": false,
"schema":

"x-schema": "#/components/schemas/mdlResp",
"x-schemaF1d": "Department"

This specification would add the path parameter as the entry parameter to the generated consumer program
is the same way as the query parameters. The relevant code snipped is shown below.

‘0010.60 * Write the main program prototype and PI
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0010.70 d main pr Extpgm (' INPATHCNS')
0010.80 d p bikeno 50A

0010.90 d p dept 50A

0011.90

0012.00 d main pi

0012.10 d p_bikeno 50A

0012.20 d p dept 50A

The path parameters are added in “wg_servicepath” variable in “Initialize” procedure. In below example, the
value “{bikeno}’ must be there swagger if the path parameter name is “bikeno”. As you can see in “Initialize”
procedure, “wg_servicepath” gets this path parameter replaced with the relevant variable name.

"version":
b
"paths": {
"/mdrtutlib/{bikeno}/pathl": {
Ilgetll: {
"operationId": 5
"x-1xrgen": {
0104.20 wg_ hostName = 'bikes.com';
0104.30 wg_serverIP= ' ';
0104.40 wg_portNumber = 80;
0104.50
0105.50 wg_servicePath = '/mdrtutlib/' + $trim(p bikeno) + '/pathl';
0106.50 if w_numparm > 0;
0107.50 wg_urlparm = 'dept=' + %trim(p_ dept);
0108.50 Endif;
0108.60
0108.70 // Set below indicator to *Off if you don't want to save logs in IFS
0108.80 ng saveRestSwitch = *On;
0108.90 wg_saveRESTpath ='/mdrestd4i/logs/listbikec.txt';

6  Automated parsing and writing of JSON using MDRJSONF File

6.1 Introduction
MDRESt4i has two useful JSON functions:

e JsonToDB — will automatically parse incoming JSON and write the name value data into a generic,
predefined database file/table called MDRIJSONF

e JsonFromDB — will build a structured JSON payload from a predefined database file/table called
MDRJSONF.

The purpose of these is to avoid having to write any specific JSON parsing or JSON writing logic at all in the API
or Consumer, and rather use SQL/native 1/O to read or write the data being transported in JSON format.

Here are some use cases:

e Asingle, generic consumer program that can make different requests to any endpoint. All
payload data is handled via MDRISONF in external program/s which call the generic consumer

e Enable non RPG developers (COBOL/SYNON etc) to make complex and structured REST requests
from IBM i.
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e Ageneric consumer that is used as part of a security (OAUTH2 for example) flow to obtain and
send credentials for tokens etc

6.2 MDRISONF File Definition and Description

The MDRIJSONF file is a predefined database file that can be found in library MDRSTxxxx. The design allows up
to 12 levels of structure and 10,000,000 elements within a specific level

It has the following structure:

Name Description Length | Type
REQRSP REQ, RSP 3 A It contains the entry type e. g. “REQ”, “RSP”
LO1IDX Level 1 ldx 7(0) P Array index value if level# 1 element is an array
LOINAM Level 1 Name 80 A Element name at level# 1
LO2IDX Level 2 ldx 7(0) P Array index value if level# 2 element is an array
LO2NAM Level 2 Name 80 A Element name at level# 2
With additional levels down to 12....
L12IDX Level 12 Idx 70) | P Array index value if level# 12 element is an array
L12NAM Level 12 Name 80 | A Element name at level# 12
LDEPTH Level Depth 30) | P Depth level (i.e. 1 to 12) of nested elements
ENTSEQ Entry Seq 9|P Entry sequence (record number)
ISNUMB is Numeric Y/N 1A Y/N — Whether the entry is numeric type
ISBOOLEAN is Boolean Y/N 1A Y/N — Whether the entry is Boolean type
VALUEN Value ldx 32(15) | P Numeric value (if this entry is numeric type)
VALUEA Value 8000 | A Character value (if this is non-numeric value)
6.3 Flows
6.3.1 Consumer Flow

Sending Request Body: If you have your JSON data loaded in “MDRIJSONF” file, you can simply use “JsonFromDB”
procedure specifying the entry type from the DB file to be processed and the library where the file exists. In
below example, the procedure is getting called to process “RSP” type entries of “MDRJSONF” file in
“MDRTUTLIB” library.

p BuildRequest b export
d BuildRequest pi
/Free

JsonFromDB ('RSP': '"MDRTUTLIB':w_success) ;

/End-Free
p BuildRequest e
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Receiving Response: The indicator “ng_parse” decides whether the parsing of the JSON response received in
consumer is to happen via automatic processing route or you want to manually control it. In order to manually
control, the first step is to set the indicator “ng_parse” to “*Off” in “Initialize” procedure of the consumer
program. The second step is to call the procedures to create/clear the JSON file and load the JSON to DB once
“GskConsume” procedure returns the control back to the program. In below example, the “CreateJSONF”
procedure is getting called to create the “MDRIJSONF” file in “MDRTUTLIB” library. If the return code is “N”,
means the file was not created as it already existed. In that case, we have called “ClearJSONF” procedure to clear
the records (with entry type = “RSP”) from “MDRIJSONF” file in “MDRTUTLIB” library . Subsequently, we call
“JsonToDB” procedure to parse the JSON response and load the entries in DB file in “MIDRTUTLIB” library ad set
entry type of those records as “RSP”.

InitVariant();
tg_InitializePointer = %$paddr (Initialize);
tg BuildRegPointer = %paddr (BuildRequest);
tg ClosedownPointer = S%paddr(Closedown) ;
GskConsume () ;

CreateJSONF ('MDRTUTLIB':w_success);

if w_success = 'N';
ClearJsonF ('MDRTUTLIB':'RSP':w success:w _dbfsts);
endif;

JsonToDB ('MDRTUTLIB': 'REX':w success) ;

6.3.2  Provider Flow
6.3.2.1 Receiving Request Body:

If your REST service is receiving the JSON content as part of the request body, MDRest4i by default runs the JSON
parser so that you can retrieve the values of required elements via JGet, JPathv etc functions. However, if you
instead want to write the JSON entries in DB file, you can set the indicator “n_parse” to *On in “z_CustomlInit”
subroutine of your REST service to stop automatic JSON parsing. You can then control the JSON parsing by using
“JsonToDB” procedure in the z_Procxxx procedure.

6.3.2.2 Sending Response:
If you have your JSON data loaded in “MDRJSONF” file, you can simply use “JsonFromDB” procedure specifying

the entry type from the DB file to be processed and the library where the file exists. In below example, the
procedure is getting called to process “RSP” type entries of “MDRISONF” file in “MDRTUTLIB” library.
6.4  Writing Data to MDRJSONF to use with an APl or Consumer

Let’s assume we want to use MDRest4i functions and write data to get below JSON output:

{

"Stock": [

{"Department": "Cycles",

"Category": {
"MainCategory": "Bikes",
"Sub-Category": "Racing"

by

"Sizes": [51, 58, 60]

by

{"Department": "Mountain",

"Category": {
"MainCategory": "E-Bikes",
"Sub-Category": "MTB"

by
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"Sizes": [51, 60],
"Colours": ["White", "Black", "Green", "Red", "Blue"]

}
}

One way is that, we use the standard logic below so that the data is directly written on the output
variable/pointer.

Begsr z_ PrcResponse;

beginObject (' ") ;

beginArray('Stock');

beginObject (' ') ;

addChar ('Department': 'Cycles');
beginObject ('Category') ;

addChar ('MainCategory':'Bikes"');

addChar ('Sub-Category':'Racing':'*LAST') ;
endObject () ;

beginArray('Sizes');

addIntr (' ':51);
addIntr (' ':58);
addIntr (' ':60:"*LAST');

endArray ('*LAST'") ;

endObject () ;

beginObject (' ') ;

addchar ('Department': 'Mountain') ;
beginObject ('Category') ;

addChar ('MainCategory':'E-Bikes');
addChar ('Sub-Category':'MTB':'*LAST"') ;
endObject () ;

beginArray('Sizes');

addIntr (' ':51);

addIntr (' ':60:"*LAST'");
endArray () ;

beginArray('Colours') ;

addChar (' ':'White');
addChar (' ':'Black'):;
addChar (' ':'Green');
addChar (' ':'Red');
addChar (' ':'Blue':'"*LAST");

endArray ('*LAST'") ;
endObject ('*LAST') ;
endArray ('*LAST'") ;
endObject ('*LAST') ;

Endsr;

However, if you want the output to be built in some other program (using SQL or native RPG) based on some
different logic, lets try the second way which is the context of this example here. We are now going to write
the entries in DB file via RPG native operation and then we will use this DB file to build the JSON:

0011.00 fmdrjsonf uf a e k disk Usropn extfile(w extfile)
0054.00 d w_extFile s 2la

0055.00 d w_success s la

0056.00 d w _dbfsts s 50a

0086.00 Begsr z_ ProcPost;

0087.00

0088.00 CreateJSONF ('MDRTUTLIB':w_success) ;

0089.00 if w_success = 'N';

0092.00 ClearJsonF ('MDRTUTLIB':'KY1l':w success:w dbfsts);

0093.00 endif;
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0098.00 wieXtFile = 'MDRTUTLIB/MDRJSONF' ;
0099.00 open (e) mdrjsonf;
0100.00 REQRSP = 'KY1'; // Set the key value for the
0101.00 LO1IDX = 1; // First entry “Stock” is an array,
0102.00 LOINAM = 'Stock';
0103.00 L02IDX = 0; // Second entry “Department” is normal,
0104.00 LO02NAM = 'Department'; // This is the label for the entry being written
0105.00 VALUEA = 'Cycles'; // This is the value of “Department” label
0106.00 ENTSEQ = 1; // Entry number - incremental value for each record
0107.00 LDEPTH = 2; // How far to go in cascaded object/non-object entries
0108.00 Write Rdrjsonf; // Write first record
0109.00 //Below is second entry. Set only elements where value changes
0110.00 LO2NAM = 'Category';
0111.00 LO3IDX = *zeros; // Maincategory is non-array entry at depth level 3
0112.00 LO3NAM = 'MainCategory';
0113.00 VALUEA = 'Bikes';
0114.00 ENTSEQ = 2; //Second record, so entry sequence incremented to 2
0115.00 LDEPTH = 3; //Depth level=3 (i.e. Stock[xxxxx].Category.MainCategory)
0116.00 Write Rdrjsonf;
0117.00
0118.00 LO3NAM = 'Sub-Category';
0119.00 VALUEA = 'Racing';
0120.00 ENTSEQ = 3; //third record
0121.00 LDEPTH = 3;
0122.00 Write Rdrjsonf;
0123.00
0124.00 Clear LO3IDX;
0125.00 Clear LO3NAM;
0126.00 Clear VALUEA;
0127.00 LO2IDX = 1;
0128.00 LO2NAM = 'Sizes';
0129.00 VALUEN = 51;
0130.00 ISNUMB = 'Y';
0131.00 ENTSEQ = 4;
0132.00 LDEPTH = 2;
0133.00 Write Rdrjsonf;
0134.00
0135.00 LO2IDX = 2;
0136.00 VALUEN = 58;
0137.00 ENTSEQ = 5;
0138.00 Write Rdrjsonf;
0139.00
0140.00 LO02IDX = 3;
0141.00 VALUEN = 60;
0142.00 ENTSEQ = 6;
0143.00 Write Rdrjsonf;
0144.00
0145.00 LO1IDX = 2;
0146.00 LO2IDX = *zeros;
0147.00 Clear Valuen;
0148.00 LO2NAM = 'Department';
0149.00 VALUEA = 'Mountain';
0150.00 ISNUMB = 'N';
0151.00 ENTSEQ = 7;
0152.00 Write Rdrjsonf;
0153.00
0154.00 LO2NAM = 'Category';
0155.00 LO3IDX = *zeros;
0156.00 LO3NAM = 'MainCategory';
0157.00 VALUEA = 'E-Bikes';
0158.00 ENTSEQ = 8;
0159.00 LDEPTH = 3;
0160.00 Write Rdrjsonf;
0161.00
0162.00 LO3NAM = 'Sub-Category';
0163.00 VALUEA = 'MTB';
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0164.00 ENTSEQ = 9;
0165.00 LDEPTH = 3;
0166.00 Write Rdrjsonf;
0167.00
0168.00 Clear LO3IDX;
0169.00 Clear LO3NAM;
0170.00 Clear VALUEA;
0171.00 LO2IDX = 1;
0172.00 LO2NAM = 'Sizes';
0173.00 VALUEN = 51;
0174.00 ISNUMB = 'Y';
0175.00 ENTSEQ = 10;
0176.00 LDEPTH = 2;
0177.00 Write Rdrjsonf;
0178.00
0179.00 LO2IDX = 2;
0180.00 VALUEN = 60;
0181.00 ENTSEQ = 11;
0182.00 Write Rdrjsonf;
0183.00
0184.00 LO2IDX = 1;
0185.00 LO2NAM = 'Colours';
0186.00 Clear VALUEN;
0187.00 Clear ISNUMB;
0188.00 ENTSEQ = 12;
0189.00 LDEPTH = 2;
0190.00 VALUEA = 'White';
0191.00 Write Rdrjsonf;
0192.00
0193.00 LO2IDX = 2;
0194.00 ENTSEQ = 13;
0195.00 VALUEA = 'Black';
0196.00 Write Rdrjsonf;
0197.00
0198.00 LO2IDX = 3;
0199.00 ENTSEQ = 14;
0200.00 VALUEA = 'Green';
0201.00 Write Rdrjsonf;
0202.00
0203.00 LO2IDX = 4;
0204.00 ENTSEQ = 15;
0205.00 VALUEA = 'Red';
0206.00 Write Rdrjsonf;
0207.00
0208.00 LO2IDX = 5;
0209.00 ENTSEQ = 16;
0210.00 VALUEA = 'Blue';
0211.00 Write Rdrjsonf;
0212.00 close(e) mdrjsonf;
0213.00 // Below statement builds the JSON from the DB using same “beginObject”,
0214.00 // “endObject”, “addchar” etc functions internally.
0218.00 JsonFromDB ('MDRTUTLIB':'KY1l':w success);
0219.00
0220.00 Endsr;
6.5 Reading Data from the MDRIJSON file using RPG/SQL

The example given above to write the JSON structure in MDRJSONF file provides the data as you can see in
excel sheet below. This table has columns from LO1IDX/LOINAM to L12IDX/L12NAM for the possibility of up to
12 level depth. However, the columns LO4IDX/LO4NAM to L12IDX/L12NAM are excluded from below display to
fit on A4 page. Suppose you have received the JSON data as request body in a POST request and you used
JSONTODB function to load that JSON in DB file.
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A B c D E F G H | J K L M
1 |[REQRSP_|LO1IDX [LO1NAM |L02IDX [LO2NAM LO3IDX  |LO3NAM LDEPTH |ENTSEQ |ISNUMB |ISBOOLEAVALUEN [VALUEA
2 KY1 1|Stock 0 [Department 0 2 1 0|Cycles
3 KY1 1|Stock 0 [Category 0|MainCategory 3 2 0|Bikes
4  Ky1 1[Stock 0|Category 0|Sub-Category 3 3 0[Racing
5 |KY1 1|Stock 1|Sizes 0 2 41Y 51
6 KY1 1|Stock 2|Sizes 0 2 5[Y 58
7 KY1 1|Stock 3|Sizes 0 2 6lY 60
8 Ky1 2|Stock 0|Department 0 2 7(N 0]Mountain
9 Ky1 2|Stock 0|Category 0|MainCategory 3 8(N 0[E-Bikes
10 KY1 2|Stock 0|Category 0|Sub-Category 3 9N 0|MTB
11 [KY1 2|Stock 1|Sizes 0 2 10[Y 51
12 KY1 2| Stock 2|Sizes 0 2 1Y 60
13 KY1 2|Stock 1[Colours 0 2 12 0 [White
14 [ KY1 2|Stock 2|Colours 0 2 13 0|Black
15 | KY1 2|Stock 3|Colours 0 2 14 0|Green
16 KY1 2|Stock 4 |Colours 0 2 15 0|Red
17 [Ky1 2|[stock 5|Colours 0 2 16 0[Blue
18

You now want to read the JSON data from DB file using RPG native/SQL operations for database reading.
Suppose you have defined the data structure like below for this JSON structure. Subsequently, there is logic to
load that DS from the DB file. This is just an example but you can build your own sophisticated examples using
native DB I/O or SQL.

0036.02 d d stock Ds dim(10) qualified
0036.03 d s _department 100a

0036.04 d s_category likeds (d_category)
0036.05 d s _sizes 3p 0 dim(10)

0036.06 d s_colours 10a dim(10)

0036.08

0036.09 d d category ds

0036.10 d s_maincat 50a

0036.11 d s subcat 50a

0066.00 Begsr Z ProcessData;

0067.00

0068.00 setll 1 mdrjsonf;

0069.00 read mdrjsonf;

0070.00 dow not %eof (mdrjsonf);

0071.00 if LO2NAM = 'Department';

0072.00 d stock(L01IDX) .s department = VALUEA;

0072.01 elseif LO2NAM = 'Category' and LO3NAM = 'MainCategory';
0072.02 d stock(LO1IDX).s category.s maincat = VALUEA;
0072.03 elseif LO2NAM = 'Category' and LO3NAM = 'Sub-Category';
0072.04 d stock(LO1IDX).s category.s subcat = VALUEA;
0072.05 elseif LO2NAM = 'Sizes';

0072.06 d stock(LO1IDX).s sizes(LO2IDX) = VALUEN;
0072.07 elseif LO2NAM = 'Colours';

0072.08 d stock(LO1IDX).s colours (L0O2IDX) = VALUEN;
0073.00 endif;

0077.00

0078.00 read mdrjsonf;

0079.00 enddo;

0104.00

0105.00 Endsr;

6.6  REST Consumer Example using MDRJSONF database file

Here is an example of the MDRGENCNS command used to build a consumer template that uses this
MDRIJSONF concept.
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e  Press enter

e  Press enter

The generated code is below. The relevant code for MDRJSONF processing is highlighted.

0001.00 h dftactgrp(*no) actgrp(*new)

0002.00 h bnddir('LXRGLOBAL': 'BNDZIP')

0003‘00 hkhkhk kA Ak hkkhhkhkhkhkkhhkhrhkhkkhkkhdhhhkhkkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhkhkhkhAhrhhkhkhkhkkhkhkrrrkhkhhhhkhkxxx
0004.00 * MDRest4i SSL Consumer Template GET JSON

0005.00 khkhkhkhkhkhhkhkhkhhkhkhrhkhkhk bk hrrhk bk hhkrhkhkhkhkhhkhkhk bk hkhkhkrhrhkhkhkhkhkhkhkhhhkhkkhkhkhkhhkx*k
0006.00

0007.00 /copy grpglesrc,mdrestdfn

0008.00

0009.00 d Initialize pr

0010.00

0011.00 d BuildRequest pr

0012.00 d CloseDown pr

0013.00

0014.00 d w_success S 1

0015.00 d w _dbfsts s 50

0016.00 /free

0017.00

0018.00 InitVariant () ;

0019.00 tg InitializePointer = %$paddr(Initialize);

0020.00 tg BuildRegPointer = S%paddr (BuildRequest) ;

0021.00 tg ClosedownPointer = %paddr (Closedown) ;

0022.00 GskConsume () ;

0023.00

0024.00 if wg httpStatus = '200';

0025.00

0026.00 // Change above condition to appropriate success status codes as
0027.00 // applicable to your REST service and add the processing logic here
0028.00

0029.00 // You may also call "GetErrorWarnings" procedure with one parameter
0030.00 // of 1024a attribute to get any errors/warnings reported in execution
0031.00

0032.00 // Create or Clear MDRJSONF

0033.00 CreateJSONF ('MDRTUTLIB':w success) ;
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0036.00 Endif;

0037.00

0038.00 // Cleanup the memory allocated dynamically from heap
0039.00 cleantree () ;

0040.00

0041.00 *Inlr = *On;

0042.00

0043.00 /End-Free

0044.00 *————mmmm e
0045.00 * End of Mainline Section

0046.00 Fommmm o
0047.00

0048.00 * Procedure Interfaces

0049, 00 *——————————————
0050.00

0051.00 p CloseDown b export

0052.00 d CloseDown pi

0053.00 /Free

0054.00

0055.00 //Enter service closedown instructions here

0056.00 /End-Free

0057.00 p CloseDown e

0058.00

0059.00 p BuildRequest b export

0060.00 d BuildRequest pi

0061.00 /Free

0062.00

0063.00 //Enter the request body here
0064.00

0065.00

0069.00 /End-Free
0070.00 p BuildRequest e

0071.00

0072.00 p Initialize b export

0073.00 d Initialize pi

0074.00 /Free

0075.00

0076.00 // Set Import Values

0077.00 wg_contentType = 'application/json; charset=UTF-8';
0078.00 wg_ httpsMethod = 'POST';

0079.00

0080.00 wg maxAttempt = 25;
0081.00 wg_mSecDelay = 500000;

0082.00

0083.00 wg hostName = '';

0084.00 wg_serverIP= ' ';

0085.00 wg_ portNumber = 80;

0086.00

0087.00 wg_servicePath = '';

0088.00 wg urlParm = ' '

0089.00

0090.00 // Set below indicator to *Off if you don't want to save logs in IFS
0091.00 ng saveRestSwitch = *Off;

0092.00 wg_saveRESTpath = '/MDREST4I/log/T12';

0093.00

0094.00

0095.00 // The setting "ng ssl=*On" enables SSL request. Otherwise, it's non SSL
0096.00 ng ssl = *Off;

0097.00

0098.00 // If the REST service requires authentication, set ng authsend = *On
0099.00 // and then use one of the three subsequent variables to send auth info.
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0100.00 // In order to send the basic authentication via userId and pwd, set the
0101.00 // variables wg_username and wg password. If however, it's the "Bearer"
0102.00 // token or some other auth string, set the value in "wg authstring”.
0103.00 // e.g. wg authstring = Bearer <token value>
0104.00
0105.00 ng authsend = *off;
0106.00 wg username = *blanks;
0107.00 wg password = *blanks;
0108.00 wg_ authstring = *blanks;
0109.00
0110.00 // If the REST service is accessible via proxy, set ng proxy = *on
0111.00 // and set the proxy details in subsequent variables. If the proxy
0112.00 // host is in IP address format, set the value in "wg proxyIP" and if
0113.00 // it's the host name format, set the hostname in the "wg proxyhost"
0114.00 // variable without any http/https prefix and there shouldn't be any
0115.00 // slash before or after the host name or IP address. The port number
0116.00 // of the proxy host should be set in "wg proxyport" variable below.
0117.00 // If the proxy is on SSL channel, set "ng proxySSL" to *On.
0118.00 ng proxy = *Off; B
0119.00 ng proxyssl = *Off;
0120.00 wg proxyhost = *blanks;
0121.00 wg _proxylIp = *blanks;
0122.00 wg_proxyport = *zeros;
0123.00 wg_proxyusr = *blanks;
0124.00 wg proxypwd = *blanks;
0125.00
0126.00 // If you want to load config via MRCNSDTLF file, please uncomment
0127.00 // the below line. In this case you need to make sure you have loaded
0128.00 // (Host, Port, path etc.) in the MRCNSDTLF file with the key of This
0129.00 // Program name. Add below file in the 'F' spec in this program
0130.00 // mrcnsdtlf if e k disk Usropn
0131.00 // /copy grpglesrc,mrsetcon
0132.00
0133.00 /End-Free
0134.00 p Initialize e
0135.00
Q136,00 = —cecceccccccmccmccccscesrecse e e e EE e e e R EE e e EE S eew
0137.00 * Procedure - FixReprocess
01l38.00 ¥ ——cccocmcoocosscooooosoeosoososooooes s oo Tses T s CE e e TS o Ce S S e S oSS oe e
0139.00 p FixReprocess b export
0140.00 d FixReprocess pi
0141.00 /free
0142.00 /end-free
0143.00 p FixReProcess e
Q144,00 ¥ —cccccomcccccoccesrcosrer e e e e e e e T S T e e e T e e SE S om o
0145.00 * Procedure - InitVariant
Q146,00 ¥ —eccecomcemcecoomemrcesrererreremre e e P e e PE e e e e e e D=
0147.00 p InitVariant b
0148.00 d InitVariant pi
0149.00 /free
0150.00 w_OpenCurly = S%char (c_OpenCurly) ;
0151.00 w CloseCurly = %char(c CloseCurly);
0152.00 w_OpenSquare = %char(c_OpenSquare) ;
0153.00 w_CloseSquare = %char (c_CloseSquare);
0154.00 w_EscapeChar = %char (c_EscapeChar) ;
0155.00 w Power = %char (c_ Power);
0156.00 w _Tildel = %char(c _Tildel);
0157.00 w_Exclaim = %char (c_Exclaim);
0158.00 w_Hash = %char (c_Hash);
0159.00 w _Pipel = %char(c_Pipel);
0160.00 w_Accent = 3%char (c_Accent);
0161.00 w _Doller = 3%char(c Doller);
0162.00 w_AtSign = %char(c AtSign);
0163.00
0164.00 /end-free
0165.00 p InitVariant e
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6.7 REST Service Example using MDRIJSONF database file

Here is an example of the MDRGENPRD command used to build a Provider template that uses this MDRIJSONF
concept.

e Press enter

The generated code is below. The relevant code for MDRIJSONF processing is highlighted.

0001.00 h dftactgrp(*no) actgrp(*NEW) alloc (*teraspace)

0002.00 h bnddir ('MDRUSERBND')

0003.00 h bnddir ('LXRGLOBAL':'BNDZIP')

0004.00 * ©=2019 Midrange Dynamics === === === == ====
0005.00 * MDRest4i OVERRIDE - uncomment to allow comma, decimal seperator
0006.00 * ©=2019 Midrange Dynamics === === === == ====
0007.00 * h decedit(',")

0008.00 * ©=2019=Midrange Dynamics=== == ==============
0009.00 * ©=2019=Midrange Dynamics = = == ===
0010.00 * Create Date

0011.00 * Created By : Midrange Dynamics

0012.00 * Description : This is the MDRest4i RESTfull Webservice

0013.00 * Service Type: RESTfull Webservice

0014.00 * Input : GET Request - URL PARMS

0015.00 * Output : Error/warning - JSON Component

0016.00 * ©=2019=Midrange Dynamics = ======== == ===
0017.00

0018.00 // Standard MDRest4i Copybooks for REST Service
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0019.
0020.
0021.
0022.
0023.
0024.
0025.
0026.
0027.
0028.
0029.
0030.
0031.
0032.
0033.
0034.
0035.
0036.
0037.
0038.
0039.
0040.
0041.
0042.
0043.
0044.
0045.
0046.
0047.
0048.
0049.
0050.
0051.
0052.
0053.
0054.
0055.
0056.
0057.
0058.
0058.
0059.
0060.
0061.
0062.
0062.
0062.
0064.
0065.
0065.
0065.
0067.
0068.
0069.
0069.
0070.
0070.
0071.
0072.
0073.
0073.
0074.
0073.
0075.
0076.
0077.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
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000000

/copy qrpglesrc,mdrusercpy

// Variable Definitions

w_string s 20480
w_str2 s 20480
w_workstr S 5242880
w_datalen s 101 O
W_success S 1
w_dbfsts 3 50

// Indicate subroutine overrides defined locally
/define LXR CustomInit

/define LXR ProcPost

/copy qrpglesrc,mdrestdfn
/copy qrpglesrc,lxrrestc

/undefine LXR CustomInit
/undefine LXR ProcPost

/Free
// ==
// Customized initialization
// = == = = == ===

Begsr Z CustomInit;

// If the response (GET/POST/PUT/PATCH) is greater than 5Mb,
// set w maxrsplen to the expected maximum response length

// uncomment the statement below and set the value as required
// w_maxrsplen =15542880;

// If the requestBody (POST/PUT/PATCH) is greater than 5Mb,
// set w maxreglen to the expected maximum request body length
// w_maxreglen =15542880;

// If request or response value is greater than 16MB,
// declare the keyword "alloc (*teraspace)" in control spec of
// this pro

// In order to determine the actual request/response size, set
// indicators "n getregsize"/"n getrspsize" (as applicable) to
// The REST API will then only return the request/response

// size. The indicator "n getrspsize" will allocate 500MB

// memory from heap B

// to process the regeust and return the response size.

// If the expected response size is much lesser, set the max
// expected size in "w_debug max rsp size" e.g. 10485760

// (10MB) size in "w_debug max rsp size" e.g. 10485760 (10MB)

// Use this IFS switch to log the API data in an IFS Folder
// If you set n _saveIFSSwitch to *on; Then set the log

// filepath e.g:

// w_saveIFSPath='/MDREST4i/myfolder/mycustomlogs/’ +

// ‘LogFileddmmyyyy.txt'

n_savelIFSSwitch = *off;

// Add HTTP header x-mdrsrvjob: MYRESTPGM-MYPGMLIB-

// MYSERVERJOB-nnnnnn

// where nnnnnn is the CGI job number, and MYSERVERJOB is HTTP
// Instanc

ng mdrJobHdr = *off;

// Extracts request query parameters to d Qparm data structure
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0078.00 n extractQryPrms = *off;
0079.00

0080.00

0081.00 Endsr;

0082.00

0083.00 //

0084.00 // Override Post Method
0085.00 //

0086.00 Begsr z_ ProcPost;

0087.00

0099.00

0100.00 // Logic from custom copybook
0101.00

0102.00

0103.00 Endsr;

0104.00 /End-Free

0105.00 //
0106.00 // LXR Generic Procedures
0107.00 //
0108.00 /copy grpglesrc,lxrrestp
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Appendix A - OAPI Extensions used by MDRGENXAPI

1 Information Extensions

These are available for general information use and integration with other systems and parts of MDRest4i SDK
such as SCM details or Developer portal references

Extension Name Parent Object Description

x-Ixrinfo info General Information used for SCM and API Portal details
environment x-Ixrinfo APl environment

timestamp x-Ixrinfo Last update

refuuid x-Ixrinfo Unique identifier

program_name x-Ixrinfo Program name generated — used by Open API Studio

1.1 Example - Information Extensions

"x-Ixrinfo": {
"environment": "yourEnvironment",
"timestamp": "2017-06-23T09:32:43.511z",
"refuuid": "8f1066c8-9065-4d8a-9230-d2df8065deel",
"program_name": "/getclntdtl"

2 Generator Directives

REST APi MDRGENXAPI uses these to save and generate the object into the correct library, and source file,
along with a SSL and CCSSID settings and also record the response of the generation from MDRGENXAPI

Here the names of objects, libraries and source members are provided for the generator.

Parent
Extension Name Object Description
x-Ixrgen method- | Contains the generator directive details
get, post
etc
library x-Ixrgen Library where the object will be compiled to
srcfile x-Ixrgen Last update
srclibrary x-Ixrgen Library where the source file exists — srcFile will be
created by the generator if it does not exist in this
library
object x-Ixrgen Program and source member name to be generated.
reqtype x-Ixrgen This parameter MUST contain the value “consumer” if
you want to generate a consumer for the swagger.
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sslcns

x-Ixrgen

For consumer generation request, this parameter
guides whether the consumer is going to process SSL
service or non-SSL. The values could be “Y” or “N”

Ixrpath

x-Ixrgen

For consumer generation request, this parameter
should be specified the complete URL of the REST
service.

multi-ccsid

x-Ixrgen

This parameter can be used to set “Y” or “N”. It is
basically needed when it’s possible to generate the
service on one machine with some CCSID and is
expected to run on a machine with different CCSID. In
that case it basically generates the code with hexa-
decimal constants for open/close square and curly
braces.

jwt

x-Ixrgen

“Y” or “N”. this sets on JWT handling and implements
the ValidateJWT() procedure in the relevant
z_proc[methodxxx] subroutine. It extracts the
“authorization: Bearer .....” header value

jsonregmethod

x-Ixrgen

This parameter controls building JSON. For the
consumer, the JSON is built for the request body and
for the REST service, JSON is created for the response.
If you want to automatically send the JSON from an
IFS file, the value should be“IFS”. “DBF” means the
JSON parsed content is stored in MDRJSONF file and
JSON should be built from the data in this file. The
default value “USR” means continue with the
standard way of building JSON using addChar,
beginObject etc functions.

reqdblib

x-Ixrgen

This parameter is only used when “jsonregmethod” is
set to “DBF” and it tells from where to pick the
MDRIJSONF file.

reqifspath

x-Ixrgen

When “jsonregmethod” is set to “IFS”, this parameter
is used to pick the IFS file where the final JSON (i.e.
the request body received for the REST service) would
be written. When used with “reqtype” set as
“consumer”, the JSON content available in this IFS file
will be read and written as the request body while
sending the request.

jsonrespmethod

x-Ixrgen

This parameter controls on how to parse the
incoming JSON. For the consumer, the incoming JSON
is the response from the REST service and that for the
REST service is the request body. Use the value “IFS”
to load the JSON in an IFS file, whereas, the value
“DBF” can be used to load the json labels, values in
the DB file named “MDRJSONF”. The default value
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“USR” means continue with the standard way of
parsing JSON and load the required values using JGet,
JPathV etc functions.

respdblib

x-Ixrgen

This parameter is only used when “jsonrespmethod”
is set to “DBF” and it tells from where to pick the
MDRIJSONF file.

rspifspath

x-Ixrgen

When “jsonrespmethod” is set to “IFS”, this
parameter tells the IFS file where the final JSON (i.e.
the response received from the REST service in
consumer) would be written. When used with REST
service, the JSON content available in this IFS file will
be read and written as the response to the REST
service.

allownotfound

x-Ixrgen

The JSON values for the specific JSON label at the
specific path are extracted using “JPathv” function. If
the requested label/path is not found, the function
returns “*notFound”. However, if you expect
“*notFound” to be something possibly coming in
JSON, set this parameter to “true” and then “JpathE”
function will be used to extract the value of JSON
path which returns blank if the entry is not found.

Missingentryhandling

x-Ixrgen

This parameter is used to apply condition before
setting the value to avoid setting the variable when
the value is not found. This is explained below using
code example.

lastmdrgen

x-Ixrgen

This key/value pair gets added to the x-Ixrgen after
the API is successfully generated. It creates/updates
the timestamp of the last generated date/time.

msgLvl

x-Ixrgen

This key/value pair gets added to the x-Ixrgen after
the APl is successfully generated. It saves the value of
the message level returned by the MDRGENXAPI (10
or 20 in case of successful generation or generation
with warning respectively)

msg

x-Ixrgen

This key/value pair gets added to the x-Ixrgen after
the APl is successfully generated. It saves the value of
the message returned by the MDRGENXAPI

gentype

x-Ixrgen

This parameter accepted three values (legacy, Inline
and external). If we want to use generate the REST
APIS and consumer programs via MDRGNAPI and we
will set this gentype as ‘Inline’ it will generate with all
in one pgm., If we will set this as “gentype”:
“external”, it will generate program with procedures
externalised.
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2.1 Provider Example - Generator Directives

"get": {
"operationid": "getclntdtl",

"x-1xrgen":

"Tibrary": "MDRTUTLIB",

"srcfile": "QRPGLESRC",

"srclibrary": "MDRTUTLIB",

"object": " getclntdtl ",

"Swets Y,

"lastmdrgen": "2021-05-31T13:28:44.333z",

"msgLvl": 10,

"msg": "SUCCESS - source generated and object compiled",
}"gentype": "legacy"

2.2 Consumer Example - Generator Directives

"post": {
"operationId": "postclntac",
"x-Ixrgen": {
"Tibrary": "MDRTUTLIB",
"srcfile": "QvllTuT",
"srclibrary": "MDRTUTLIB",

"reqType": "consumer",

"object": "postclntac",

"Ixrpath": "http://yourserver:9999/yourlib/postcinta",
"reqtype": "consumer",

"sslcns": "N"

"multi-ccsid": s
"Tastmdrgen": "2021-04-08T06:02:29.888z",

"msgLv1": 10,

"msg": "SUCCESS - source generated and object compiled",
"gentype": "legacy"

2.3 Example using MDRGNAPI with generation type Inline

In this way MDRGNAPI will generate the all in one program.

{
"get": {
"operationid": "getclntdtl",
"x-1xrgen":
"library": "MDRTUTLIB",
"srcfile": "QRPGLESRC",
"srclibrary": "MDRTUTLIB",
"object": " getclntdtl ",
"SwEt: YT,
"Tastmdrgen": "2021-05-31713:28:44.333z",
"msgLv1": 10,
"msg": "SUCCESS - source generated and object compiled",
"gentype": "inline"
}

2.4  Example using MDRGENAPI with the generation type external

MDRest4i Tutorial

In this MDRGNAPI will generate the pgm with procedures externalized. In the below example member will
generate ‘getcIntdtl’ and copybook name getcintdtc’ and module name will be getcintdtim.

"get": {
"operationIid": "getclntdtl",
"x-1xrgen":

"Tibrary": "MDRTUTLIB",
"srcfile": "QRPGLESRC",
"srclibrary": "MDRTUTLIB",
"object": "getclntdtl",

"SwEt: N,
"lastmdrgen": "2022-03-02T06:23:13.716Z",

"msgLv1": 10,

"msg": "SUCCESS - source generated and object compiled",
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"gentype": "external",
"copylib": "MDRTUTLIB",
"mods1ib": "MDRTUTLIB",
"copymember": "getclntdtC",
"prcmodule": "getclntdtm",
"modsrcf": "QQRPGLESRC",
"copysrcf": "QRPGLESRC"}

3 Query Parameter Association

The values of the REST API query parameters can be used as variables in the APl and even as values in the SQL
where clause of the generated API/Service. The name of a schema object and a corresponding object in that
schema must be provided, for the generator to build the necessary assignment logic in the parameter
subroutines in the RPGLE.

Extension

Name Parent Object Description

x-schemaFld Iltem in Parameter Contains the name of the field in the schema
Array defined in x-schema

x-schema Iltem in Parameter Contains the name of Schema Object Name
Array

3.1 Example - Parameter Association

"parameters": [
{

"in": "query",
“name”: "id"
"description”: "client ID",
"required": false,
"schema": {
"x-schema": "#/components/schemas/LXCLIENTMDL",
"x-schemaF1d": "id"

4 SQL IO & GET Provider

MDRest4i SDK automatically generates RPGLE logic that associates REST methods: GET, POST, PATCH, PUT,
DELETE - and SQL actions: select, insert, set or delete over the DB2 data. The generator will build the necessary
definition, assignment to and from API fields, and SQL 10 statements in the generated RPGLE.

The common OAPI extensions for all REST Methods are the x-PFname and x-library and x-column extensions.

Extension

Name Parent Object | Description

x-pfname Schema Contains the name of the DB2 Table or Physical File Name
Object Name

x-library Schema Library where the DB2 Table or Physical File exists
Object Name
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x-column schema field | Column name in the DB2 Table or Physical File
name
x-key schema field | Column name in the DB2 Table or Physical File used as a
name unique key - only required for PATCH and DELETE Method
APIs

When a GET method API Provider is being generated, if the x-pfname, x-library and x-column extensions are
specified in the schema associated with the response object, the generator will build the necessary SQL
statements and associated assignment and definition code in the generated RPGLE. This facilitates the necessary
SQL 10 and assignments to APl Response fields without any additional coding.

4.1 Example - SQL IO Extensions

"responses": {
"200": {
"description": "OK",
"content": {
"application/json": {
"schema": {
"$ref": "#/components/schemas/LXCLIENTMDL"

}
}
Ppooa

"components": {
"schemas": {

"LXCLIENTMDL": {
"x-Tibrary": "MDRST",
"x-pfname": "LXCLIENT",
"properties": {

"idt: {

"t&pe": "integer",

"description": "Description of id",
"maxLength": 9,
"x-column": "id"

5 SQLIO & POST, PUT & PATCH Provider

Specify the DB 10 action for the incoming requestBody of a POST & PUT Provider API.

When a swagger schema defined in the requestBody object has the x-pfname, x-library and x-column extensions
added, the generator will build the necessary SQL statements and associated assignment and definition code in
the generated RPGLE, to facilitate the necessary SQL IO - insert or set.

This is facilitated using the extension x-ioAction, which is added as an object to the requestBody object of the

n o«

swagger def. The four options available are “none”, “read”, “insert” and “assign”.

5.1 Example - SQL POST, PUT

“requestBody": {
"description": "Post Method",
"content": {
"application/json": {
"schema": {
"$ref": "#/components/schemas/LXCLIENTMDL"

}

} ’
"x-ioAction": "assign"
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“none” creates only the field and variable definitions in the RPGLE only “read” is used for a POST Provider that
only reads the record from the DB file. It uses the requestBody fields as the parameters, making the assumption
that they are all parameters. “assign” is used to make the generator build the data definitions and assignment
statements only in RPGLE - no SQL/IO “insert” is used to build all the necessary code (refs/assignments/I0) to
insert records specified in the x-pfname in the schema.

Specifying data record key fields for patch and put Provider using x-key: True A Provider that uses PUT or PATCH
methods that also has x-pfname defined in the schema needs to know the key fields to use when checking if the
record exists first. x-key has been added as an extension to the properties of a schema object (same level as x-
column) ### Example - SQL PATCH, DELETE

"TICLIENTMDL": {
"x-1ibrary": "MDRTUTLIB",
"x-pfname": "LXCLIENT",
"properties":{

"id":{

"type": "integer",
"description": "Description of id",
"maxLength": 9,
"x-column":"id",

"x-key": "trug"

6 SQL IO Consumer

Specify the DB 10 action using x-rspAction for GET, POST, PATCH, PUT CONSUMER The response received by a
consumer can be parsed and inserted to the database defined in x-pfname. to activate this add the extension
object x-rspAction to an item in the response object (usually the 200 response)

6.1 Example - SQL SQL 10 Consumer

"responses": {

"200": {
"description":"IK",
"X-rspAction": "assign’,
"content":{

"application/json"
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Further Information & Support:

For information about support, training, education and customisation services, please contact us at:
www.midrangedynamics.com

support.midrangedynamics.com

An online Tutorial of the definition of the REST Architectural Style:
https://www.restapitutorial.com/index.html

Here is Roy Fielding's thesis that started it all. It's long but very interesting:
https://www.ics.uci.edu/~fielding/pubs/dissertation/software_arch.htm

Here is a short set of YouTube Videos by a young guy named Andy Balaam who makes it all make sense from a
programmer's POV. He uses Python in his examples but keeps it simple enough to be understood by anyone with

programming skills.
https://www.youtube.com/playlist?list=PLgyU3jNA6VjSKjhzhVcYHEMQeFGwptXfQ

Here is another YouTube playlist that includes a course that was recorded and published. | found this very useful as
it covers a lot of the legacy architectures and their evolution to REST. It also has plenty of details about the relevant

parts of REST and also its implementation technologies. Easy to follow and understand:
https://www.youtube.com/playlist?list=PL6pNVRirQTIRMvKU4tgHRVWTDOx9y1sjO
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