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1. Introduction to the planning module
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Introduction

 In a previous class, we introduced the planning module of the 

miniERP.
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Today, we will see how to implement it in Lazarus.

 In the class, we will just analyze the planning of the expedition 

orders.
N+3N+2N+1NN-1

customer 

orders

expedition

orders

finished 

products

Warehouse 
inventory



Industrial Informatics

6

Expedition orders planning
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Expedition orders planning
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Expedition orders planning
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Planning module
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2. Important points to pay (lots of) attention
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 Before going to the examples, 

 let’s emphasize some very important points when 

analyzing them and developing your own applications
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1.  Quality of the software

We will pay a lot of attention to the quality of the software, 

namely:

1. Architecture (global organization)

2. Coherence (naming of variables, procedures, etc.)

3. Indentation

4. Comments (explain the code and identify its main sections)
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2.  3 Layers architecture

The code will be organized in 3 layers:

 user interface, controls

 business rules, events

 database access, SQL functions

Presentation layer

Logic layer

Data layer
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2.  3 Layers architecture

You should understand

the rationale of the 3 

layers architecture and 

apply it in the miniERP 

application!

Presentation layer

Logic layer

Data layer



Industrial Informatics

17

3.  Step by step approach

As in the two previous class, we will proceed a step-by-step:

 there is an accompanying version of the application for 

each step

 each version adds a new functionality on top of the 

previous version, as so …

… you should only move to the next version 

after having understood well the previous one
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4.  Coding patterns

 The programming patterns followed in the class examples 

were those in the next slides will be followed.

When developing your own miniERP application, you may 

adopt other patterns but …

… as far as possible, you should be consistent 

along the code and stick to the patterns you chose.
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4.  Coding patterns

Naming of Lazarus 

variables and procedures

Naming of PostgreSQL 

tables and columns
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4.  Coding patterns

SQL 

indentation
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4.  Coding patterns

Lazarus 

indentation
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1st example: Expedition orders - insert
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1. Download from Moodle: 

 The database dump minierp

 The zip file of the first example

2. Change the owner of the database in the dump file, and 

import it to your database in PostgreSQL

…
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…

3.  Unzip the file with the example

4. Open the Final version 

5. Change the database name and your credentials in 

PQConnectionFEUP

6. Run de application

7. Read the Help and analyze the code of the application, in 

particular function getInventoryByProductId()
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RecNo 1

function getInventoryByProductId()

 Receives productid as input parameters (4)

 Searches in SQLProducts the corresponding record (3)

 Returns the value of column product_inventory (38)

SQLProducts

SQLCorders
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…
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2nd example: Expedition orders – insert 

& update
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1. Download from Moodle the zip file of the second 

example

2. Open the Final version, run de application and read the 

Help memo

3. Open the Working version and complete the missing 

sections of the code
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Help on the creation of the dynamic query 

If you are having difficulties, proceed as follows:

1. Start by editing a static query, test it in the SQL window of 

PostgreSQL

2. Copy/paste it to the application and test it by running the 

application

3. If it is ok, replace the 1st static parameter by a dynamic parameter 

and run the application

4. If it is ok, then replace the next parameter

…
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Help on the creation of the dynamic query 

 At first glance, this approach may seem more time 

consuming than directly editing the dynamic query

 However, if you take into account the time you will need to 

debug it, 

 I assure you that it is very worthwhile !
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3rd example: Expedition orders – 1st with

layers
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The code will be organized in 3 layers:

 user interface, controls

 business rules, events

 database access, SQL functions

Presentation layer

Logic layer

Data layer
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1. Download from Moodle the zip files of the third version

2. Open the Final version

3. Run the application and read the Help memo

4. Carefully analyze the code, paying special attention to 

the layered organization of the code, particularly to the 

invocation of the data layer functions…
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no layers

architecture 

(standard):

--

the SQL queries are 

mixed with the 

logic code (plan 

procedure)

--

versions 1 and 2

of the example

…
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layered 

architecture

--

the SQL queries 

in the data layer 

are apart from 

the logic layer

--

versions 3 and 4

of the example
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…

5. Now, open the Working version 

6. Edit the sections highlighted in the code to:

a) replace the dynamic query code in 

section 3. UPDATE Product inventory of btPlan1stClick()

by the invocation of the procedure updateProductInventory()

b)    in the data layer, edit the code of updateProductInventory()
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4th example: Expedition orders – ALL 

with layers
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1. Download from Moodle the zip files of the fourth version

2. Open the Working version and complete the missing 

sections of the code that all the customer orders aer

planned, not only the 1st one
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5th example: Expedition orders – with 

Units
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Introduction

 In this final version, you are going to move the data and 

presentation procedures to 2 new units – DataLayer and 

PresentationLayer – so the code becomes much easier to 

maintain.

As usual:

Start by downloading the 5th example from Moodle

Open the application and analyze the new organization of the 

code
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Introduction

Once you are familiar to the organization of the code, open the 

WORKING version of the example.

This example is identical to the FINAL version of example 4.

Follow the instructions in the following slides to create the 2 new 

units and move the data and presentation procedures in Unit1 to 

these new units.
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Setup the 2 new units

Create two new units (File\New unit) and change their names to 

DataLayer and PresentationLayer

Open the .lpr file and the change the names of the new units from unit2 

and unit3 to DataLayer and PresentationLayer.

 In the use clause, add Unit1 so that this new units get access to objects in 

Unit1 and Form1



Industrial Informatics

43

Setup the 2 new units

Now, go to Unit1 and add the use clause as follow, so that Unit1 ge

access to the procedures in the two new units 
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Moving the presentation layer

Copy/paste the procedure updateGrids() from Unit1 to the 

new unit PresentationLayer:

Remove TForm1. from the 

name of the procedure as it 

no longer belongs to Form1.
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Moving the presentation layer

Add Form1. to the names of all object of Form1 accessed by 

the procedure in the PresentationLayer unit:
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Moving the presentation layer

Add the declaration of the procedure in the interface 

section.

(if you copy/paste

it from Form1, 

don’t forget to

delete Form1. 

from the name of

the procedure)
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Moving the presentation layer

 In Unit1, delete the definition and the declaration of the procedure 

updateGrids() , as this procedure no longer exists in Form1



Industrial Informatics

48

Checking the presentation layer

Run the application and confirm that procedure updateGrids() 

was successfully moved to the new unit.
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Moving the data layer

Now, let’s do a similar operation for the data layer procedures and 

functions.

Copy paste the code of the procedures and functions in the data layer 

section of Unit1 to the new DataLayer unit.

Add their declarations to the interface section:
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Moving the data layer

 In the definitions of the functions and procedures, add Form1. to 

the names of the objects in Form1
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Moving the data layer

Also, remove TForm1 from the names of the procedures and 

functions:

Run the application and confirm that the data layer was moved 

successfully to the new unit!
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 To close …
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 a layered architecture sets the foundations of the 

software that make the difference between 

this … … and

 !
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thank you ! 


