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Abstract

Microsoft has a programming language — the VBA -iclwtis common to its programs (among which:
Project, Access, Excel, PowerPoint and Outlook) alhalvs to automate tasks in each of them and to
control any of those programs from any other.

VBA also has the capability of exchanging inforroatiwith sites and servers on the web.

All this makes VBA a great programming languagautomate long and complex procedures that gather,
treat and present information relevant to a project

Many non-MS programs allow to export informatiorBxcel, so it can also be incorporated to the amaly
performed by VBA.

This paper shows what can be done by VBA in ordesuttomate the repetitive processes that present
indicators of the behaviour of the projects andasth of their systems. It shows how this can biopeed

in a consistent way and with minimum human intetim guaranteeing that these processes are not
neglected in the busiest stages of the projectspwgimost important to keep control of all progeaspects.
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2 Introduction

To effectively control a project, we need cleaGuaate, consistent, relevant and in time infornmatiout
several factors hinder this:
* The dissemination of information by various toslsme of them proprietary and focused on
particular systems, that do not communicate wighERP
e Human errors in manual importation processes
« The amount of time to gather, treat and preseninfioemation, that typically prevents from
having updated information and leads to the distegéthis process in the busiest and most
challenging stages of the projects

The scope of this paper is to show how to creatgstainable process of repeatedly retrieving,itrgand
presenting the information from a set of tools iquéck, automatic and coherent way, that can betada
to each case, using the programming language VBA.

3 VBA - Visual Basic for Applications
VBA is a programming language shared by severalpvgrams, among which: Project, Access, Excel,

PowerPoint and Outlook. It is closely related teWél Basic, but only runs code within a host progra
rather than creating standalone applications.

1 Microsoft Visual Basic - |

L File Edit View Inset Format Debug Run  Tools Hns  Window Help - [Close]
HE-H 4 oah 90 nak ¥EEE @ .
ey AR X [ [rGeneran =]
=Rl - HRESTr > 20) ha Iateger =
‘SOLVER (SOLVERXLAM) Public intNunli halncer P \cBes hs Integer
88 VBAProject (C & Public 8 3 , 2020), doub ? (20, 12, 2020) s Dout|
&5 Microsoft Excel Objects Public doubleCust ragfesPorpro] 0, 2, 2020), doubleCustoIntervengBesPorProjetcPorsemestra(20, 2, 2020)
) sheet1 (sheet1) Public doubleCast SesPorProjecoPorano (20, 2020), doubleCustoIntervengdesPorProjetoPorhno (20, 2020) As Double
Sheet2 (Sheet2)
Sheet3 (sheet3) Sub CalcularCustosDeNaoQualidade ()
Thisiorkbook Zpplication.EnableEvents = False
&5 Modkies
4 Module1 intAnoInicial = 2011
-+ Module2
86 VBAProject (N0 Qualidade PV.ism) strMoradaTabelaCustosBaseBV = "C:\Ficheiros\PV\Custas nio Qualidade\Tabela de custos base BV.xlsx"
5 Microsoft Excel Objects strMoradaExcecbesRegistosIntervengdes = "C:\Ficheiros\PV\Custos ndc Qualidade\ExcegSes acs Registos de IntervengBes.>
) Sheet1 (Reparasies em Garantia)
Sheet2 (Intervencies em Garantia) strNomeFicheiroCustosNaoQualidade = ActiveWorkbook.Name
Sheet3 (Custos N0 Qualdade)
Sheets (Apoia) subLimparMatrizes
] Thisworkbook
5 Forms subPrepararFolhas
UserFormumeraFicherss
-2 Modles subInporcarDadosReparaciesEnGarantia
. =t . subInportarDadesIntervengfesEnGarantia
Properties - Modulel x| & 5 a
Fodulel Module - ARt O SesTnter
Alphabetic | Categorized |
Workbooks.Open strMoradaTabelaCustosBasePV
strNomeFicheiroBase = ActiveWorkbook.Name
rcherFolnaC 1idadeComhnalisetensalDoPr:
subEwportarCustosParaNovasExcegbes
Workbooks (striomeFicheiroBase) .Close
Workbooks (strNomeFicheiroCustosNaogualidade) . Activate
Worksheets("Custos Nio Qualidade”).Select
== >

-l

09:56.
16-02-2012

Fig. 1. VBA environment

2| Pedro Oliveira



Project Controls Expo 2016

VBA programming pieces are named macros and theybeaused to control many aspects of those MS
programs, including manipulating user interfacdudess, such as menus and toolbars, and working with
custom user forms or dialog boxes.

VBA can be used to perform just about everythingoae perform manually in those MS programs and
even tasks not possible to perform any other way pbobably the most important is that it can perfo
tasks which would be quite tedious or difficultperform manually.

Beyond setting a sequence of actions in the progvaere it is embedded, a macro can open or create a
file in any of the other four programs and actpérforming the typical action of that other prag.

A VBA macro can also exchange information with intt sites using Internet Explorer and use FTP to
exchange information with servers.

It is therefore a very powerful tool and the cof¢his paper.

4  Gathering the information

If the information is in a Project, Access or Exfild, VBA can open that file and retrieve the relat
information. This can be performed even if the masrembedded in a file from a distinct prograng.(e.
we can create a macro inside an Excel file that igébrmation from a Project file) — in this caiee macro
will open an object of the distinct program andmfiee corresponding file, in order to get the debulata.
The file with the data to be imported can be lodatethe same computer as the file with the maicra,
share or housed in a server — as long as the aseadtess to it, it can be automatically accessedhe
corresponding information can be retrieved.

If the information is in a HTTP site (e.g., web lgoprice quotes or exchange rates), it can also be
automatically retrieved as long as the user hasssco that site — if a login is needed, a mancibm@
won't be needed as long as the user is comfortalpgéacing the login information in the VBA code.
There are two ways to get the information from arRTsite using VBA:
« Import the complete web site to an Excel sheetid@wtify the cells that hold the desired values
< ldentify the web site fields whose values we wantiport, by analysing its HTML code, and
instruct VBA to get their values

If the information is in a different program (ERPather proprietary tools), typically VBA cannotcass
it directly. Here, a manual action is needed priorunning the VBA macro — the user should exploet t
information from those tools to Excel files (mostlee times these programs allow this type of @éxfzort).
After this process is performed, the generated filen be automatically treated as referred above.

It is fundamental that the information to be fetthiy a macro respects the structure the macro &xjiec
to have. Examples of structures that should notghan Excel files to be imported are:

< the name of a sheet or its position within the file

e the name of a column or its position within theethe

» the row where information starts

e the type of data contained in a cell
Macros should be prepared to some degree of inioovatthe files they import, but it's impossibte¢ope
with all the creativity users can have — macrosirteanake some assumptions on this matter.
In this respect, SW tools are far more trustwottign their users: the more automated the processes
the more we can trust the information they provideonsistent.
Another benefit of SW automation is the autonongravides: the information is always available when
it's needed and one doesn’t need to wait for soméoinave the time and the will to provide it.

5 Treating the information

After gathering the information, the VBA macro camtomatically treat it in all sorts of ways the use
would do manually. The information can be verifiethss analysed, compiled, summarized and placed in
arrays, tables or charts.

SQL commands can be launched on the Access DBt tiie information quickly.
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Time, cost and resources data can be taken frojad®rfdes.
Tables, charts, pivot tables and pivot charts aaauiomatically generated in Excel.

One advantage of this process when compared tmémeial use of the programs is the time: all actions
defined in the macro are performed sequentialljhauit any loss of time. Another advantage is that th
process is performed always in the same way, gtegsny that two separate iterations over the same
information have exactly the same output and t@abutput is consistent in time.

Despite sharing a programming language, each M§rgno has specificities in that language, as VBA
must address the specific needs of each programwaridwith specific building blocks.

Project building blocks are:
e the project file
e thetask
» the resource
e time scaled values
e.g., to change the name of the 23rd task of @ptdije we can write:
Projectl.Tasks(23).Name = “Project Controls Expdl.80

Access building blocks are:

« the database

« the table

» the recordset

e the record

* the field

e thereport
e.g., to update theonferencdield of each record of a table whose year fiedd the value 2016 we can
write:

DoCmd.RunSQL "update tableConferences set confereriBroject Controls Expo 2016' where
year = 2016

Excel building blocks are:
e the workbook
» the worksheet
o the cell
e other (chart, table, pivot table,...)
e.g., to change the value of the cell in the 4th and 5th column of Sheetl we can write:
Workbooks(Workbook1).Worksheets(“Sheetl”).Cellsjd/alue = “Project Controls Expo 2016”

6 Presenting the information

The information can be presented in Excel fileshwdtbles and charts automatically created by thé VB
macro, but other, more suited for this purposesibdgies exist.

The first one is of course a Presentation in PowietPThe VBA macro can:

« Create slides

e Add or change the text in slides

« Import Excel tables and charts to a slide
A PowerPoint template can be created and its irdition updated in every iteration of the macro. The
presentation file could be sent to a email distithulist or placed in a share to which the tamadience
has access — both processes can be implemented thithmacro and performed during its execution.

PowerPoint building blocks are:
e the presentation
+ the slide
« the shape (picture, chart, text box,...)
e.g., to change the text inside the 2nd text beslidle 10 we can write:
Presentatios1.Slides(10).Shapes(2).TextFrame.TagtR@ext = “Project Controls Expo 2016”
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Another possibility is to automatically update a HP site. An example is a Sharepoint site within an
organization whose information (tables, chartseat)twould automatically be updated in every itermat

of the macro. The target audience would know ttee aildress and could regularly visit it. An autamat
email could be sent by the macro to that audieinfesming of the site update.

The third possibility is to update a file hostedabserver, which is uploaded by a mobile devicelétaor
smartphone) application, updating its charts abtéa This solution involves the creation of the &pbe
distributed to the target audience and allow areeascess to the information.

Any of these solutions guarantees a consisteneptason of the information — from one iterationthe
other the information should change, but not isspntation and disposition.

7 Conclusion

It is important to have the project relevant infation available and updated in order to contrahid take
the right actions in the right moment. VBA can Isedito automatically exchange information with rplet
parties:

d
Andn’

Fig. 2. VBA Data Interactions referred in this pape

VBA macros can perform most of the action a useuldidollow to update and present the information
with several advantages:

e Theydoitinlesstime

e They need minimum human intervention

e They always follow the same procedure, creatingresistent output

e They do not commit mistakes
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The information can automatically be presentedhéotarget audience in one or several ways:
* An Excel file
e A PowerPoint presentation file
e Anupdated site
e Updated information in a mobile device app

The macros that will iterate and update the infdiomacan be launched by the user by clicking admytt
but they can also be automatically launched by ranog such as Windows Task Scheduler, avoiding the
need of any human action for each iteration. Witthsan implementation, the information is updatét w
the desired frequency without allocating any humesources time.

The human resources allocated to a project aredlpilimited and in the busiest and most challeggi
stages of the projects are usually allocated tdeémpntation tasks, leaving no time to collect andlygse
data about the performance of the project. It maaese to invest time in the initial stage of gjgu
preparing an automatic process to perform thogseitées later.

Instructing a macro to perform one such analysisissally more time consuming than “manually”
performing the analysis once, but if we are to a¢paly perform it, we end up saving time and adhigv
a more coherent, sustainable and error free output.

VBA comes free with the corresponding MS programd ean be considered as a way of using them —
probably the most advanced way.

It is quite intuitive and easy to start being ussdMS Excel and Project convert our actions intdeco
inviting us to see how the programming works.

Estimates point to a number of VBA developers adaiine globe in the order of the hundreds of thodsan
and it is easy to find VBA development freelandarthe net practicing fair prices.

8 Acronyms

App — Application

DB - Database

ERP - Enterprise Resource Planning
FTP — File Transfer Protocol

HTML - HyperText Markup Language
HTTP - Hypertext Transfer Protocol
MS - Microsoft

PM — Project Management

PMP — Project Management Professional
SW - Software

VBA - Visual Basic for Applications
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