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1. SUMMARY
This is the User Manual of Fractal GEneral COnfiguration Management Tool (GECO).
In this manual, you will learn:

» GECO functionality

» How to use the application step by step and

» How to handle the problems that could arise.

2. GECO OVERVIEW

The goal of GECO is twofold: firstly, to assist the System Engineering Group to control and
maintain the configuration items of a system, both in the development phase and in the
operation and maintenance phase; secondly, to make this information available to the other
groups within the organization or the consortium in charge of developing and operating the
System.

Developing a proper System Engineering Plan is a distinctive advantage for leading a project to
success. During the implementation of such plan, the system configuration data are generated:
Product Tree (PT) elements, requirements, interfaces, specification documents, procedures,
reports, etc. The amount of information keeps growing in size and complexity along the
project’s lifetime, to such an extent that it becomes virtually impossible to manage all that
information without the aid of specific computer-based tools.

Specifically, the system information that can be stored and controlled through this tool is:
e The Product Tree elements and the parts
e The table of interfaces.

e The requirements, interface requirements and the relationships between parent and child
requirements.

e The requirement verification matrix
e The configuration changes

e Non-conformities

o Verification and operation anomalies

e The project documentation, i.e. specification documents (at the system and subsystem
level); interface specification documents; tests, analysis and assessment documents; etc.

2.1 GECO Functionality: A quick look

The configuration information is hierarchically distributed following the Product Tree of the
system. This provides an intuitive view of the system’s breakdown structure, and thus allows
the user to access, with a few mouse clicks, to a Product Tree element, its requirements,
interfaces, associated documents, etc.

11
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Each Product Tree element shall have a code that identifies it uniquely. Using a consistent,
manageable coding convention is paramount, as this code shall be the base for assigning codes
to the rest of the configuration items: documents, requirements, interfaces, etc. The user defines
the PT element code, and then the Configuration Management Tool shall generate automatically
the codes of the remaining configuration items; the user can either accept or modify such codes,
but the tool shall check that the codes are not duplicated or inconsistent.

The General Configuration Management Tool provides the following functionalities, which we
describe as displayed in the tool corresponding to the different folders on the top bar
(underscored and bolt letter is used to press on the keyboard to execute the command):

+¢ File utilities: the commands included here are:
o Print view, for printing the selected view
o Exit for closing the tool

< Views: the Data Views screens (see section 4.2) allow the user to visualize as a table all
the relevant information stored for a PT element. Once a PT element is selected on the
screen, the following views are available:

o Anomalies View

o Configuration changes View

o Documentation View

o PT elements View

o Interfaces View

o Non-conformities View

o Parts View

o RAMS components View for Repairable Systems
o RAMS components View for Systems without Repair
o Requirements View

o Verification matrix View

7

% Forms: Data input form screens provide forms for adding or modifying the data
associated to each configuration item. Once a PT element is selected, any of the forms
described below can be opened. The form provides access to all the records associated
to the element, and allows the user to search or filter information based on the fields
contained in the specific form.

o Anomalies Form (see section 13): this form allows the user to start new
anomalies or to add information to the already existing ones. As in the case of
configuration changes and non-conformities, the tool shall send notifications to
the users in charge of the anomaly.

o Configuration changes Form (see section 11): it allows the user to start new
configuration changes and to add information to the changes that already are in
course (conducted actions, changes of status, affected documents, etc.). The

12
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process associated to the configuration changes may range from very simple
(when the change considered does not affect other elements of the system) to
rather complex (when other elements or different working groups are involved).
In any case, the application helps to coordinate this process by sending the
necessary notifications to the users affected by the change, as the configuration
change goes through its lifecycle (approved, rejected or finalized), i.e. it guides
the user through the lifecycle defined for a configuration change.

Documentation Form (see section 10): this form allows the user to enter or to
modify the documents associated to the project by connecting them with PT
elements. They may be requirement specification documents, analyses, reports,
procedures, etc. It is essential that the Configuration Management Tool contains
the project documents, or at least it can link them from another database, as the
requirements are usually traced to documents (analysis documents, reports, etc.)
that contain the rationale for the requirement, and therefore they help to
understand the consequences of a configuration change.

PT elements Form (see section 5): where the definition of the elements of the
PT can be introduced and be modified, for example the related documents, etc.

Interfaces Form (see section 7): this form allows the user to define and to
modify the interfaces among the PT elements, thus showing which elements are
related to each other.

Non-conformities Form (see section 12): this form allows the user to start a new
Non-conformity, as well as to add new bits of information to the already
existing non-conformities. As in the case of the configuration changes, the tool
sends notifications to the users affected by the Non-conformity as it goes
through its lifecycle (approved, rejected or fixed), i.e. it guides the user through
the lifecycle defined for a Non-conformity.

Parts Form (see section 6): where the definition of the Parts can be introduced
and modified (for example the related documents, etc.)

Requirements Form (see section 8): this form allows the user to enter new
requirements, or to modify the already existing requirements, associated to a
certain PT element. A major functionality of this form is the ability to track
down this requirement to other requirements or to documents, what is crucial
for identifying what a configuration change or a non-conformity actually
involves. This utility is used for assessing the impact of the proposed change in
terms of scope, schedule and price, and it is one of the major goals of the
Configuration Management Tool.

RAMS Form for Repairable System (see sections 14): this form allows the user
to create or modify RAMS components and their relationships. RAMS
components are not necessarily linked to PT elements. The functionality of this
form is to calculate the mean time between failures (MTBF) and the mean time
to repair or MTTR, as well as the system availability (or the opposite concept,
unavailability/downtime) of the set of components and subsystems created with
the tool.

RAMS Form for Systems without Repair (see sections 15): this form allows the
user to create or modify RAMS components and their relationships. RAMS
components are not necessarily linked to PT elements. The functionality of this

13
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form is to calculate the time up to the first failure, MTTF, or operation time, as
well as the system reliability (or the opposite concept, unreliability/probability
of failure) of the set of components and subsystems created with the tool.

Users Form (see section 15): this form allows the administrator to enter or to
modify the users authorized in the system.

Verification matrix Form (see section 9): this form allows the user to enter and
to modify the results of the verification tests.

¢ Tools: The Configuration Management Tool provides a set of built-in utilities that are

described below:

@)

Consult requirement’s children (see section 8.7): the tool shall display the
requirements that are affected by a change in a higher level requirement. To do
so, the parent-child relationships (traceability) that were introduced in the
Requirements Form are considered.

Consult requirement’s parents (see section 8.6): the tool shall display the
requirements that are affected by a change in a lower level requirement.

Export requirements to XML (see section 10.6): Automatic generation of the
requirements document: the tool gathers the requirements of the selected PT
element and then generates the document section where the requirements are
specified; such section can be imported into the definitive formal specification
document, as it is described in the corresponding chapter. The format of the
generated document section is XML.

Export interfaces to XLS (see section 7.6): all the interfaces of one subsystem
and lower level elements will be exported to an XLS document.

Export PT elements to XLS (see section 5.6): all the PT elements of one
subsystem and lower level elements will be exported to an XLS document.

Export parts to XLS (see section 6.6): all the parts of one subsystem and lower
level elements will be exported to an XLS document.

Export Verification Matrix to XLS (see section 9.7): all the verification matrix
elements of one subsystem and lower level elements or of a document will be
exported to an XLS document.

Import Verification Matrix from XLS (see section 9.8): all the verification
matrix elements of the selected subsystem (and its lower level elements) or of
the selected requirement document, will be imported to the application from an
XLS document.

Export RAMS (repairable systems) calculations to XLS (see section 14.6): all
the RAMS components of one subsystem and lower level elements will be
exported to a XLS document.

Export RAMS (systems without repair) calculations to XLS (see section 15.6):
all the RAMS components of one subsystem and lower level elements will be
exported to a XLS document.

Export requirements to XLS (see section 8.8): all the requirements of a
document will be exported to an XLS document.

14
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Import requirements from XLS (see section 8.9): the requirement of a document
will be imported to the application from an XLS document.

Filter data (see section 4.2.3): this allows the user to search or filter information
based on the fields contained in the specific form or view.

Insert requirements into the Verification matrix automatically (see section 9.2):
all the technical requirement of one subsystem can be automatically introduced
in the verification matrix when the user decides that such subsystem is ready for
being verified.

Verification Matrix summary view (see section 9.6): a summary view of the
verification matrix elements of one subsystem and lower level elements will be
exported to a pdf document.

The General Configuration Management Tool contains a database and a user-friendly graphical
interface. The application uses a commonly used database, whereas the user interface is
developed in Java, what makes it platform independent, i.e. it runs on Unix, Linux and MS-
Windows operating systems.

¢+ Help: to give support while using GECO.

O

@)

About contains the application description

User manual contains this manual in PDF format
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3. INSTALLING GECO

3.1 Software requirements

The minimum software requirements to install GECO on your computer are the following:
=  Windows XP/Vista or Linux 2.4 or greater
= The Java Runtime Environment 8.0 or greater

(For more information to download and install Java Runtime Environment and MySQL Server
see the page http://www.fractal-es.com/en/GECQO.html)

3.2 GECO Installation

After the GECO software is downloaded and unzipped in your machine, launch GECO
following the instructions in the file README-GECO.txt.

Once the installation wizard is executed:

1. The following license dialog will appear

Wirite the license number:

i |

‘ Accept ’ \ Cancel 1

Figure 1: GECO License dialog
= Introduce the license number,
=  click Accept,

If the license number is not correct, the installation will be cancelled and the following
dialog appears:

Licence error

® Invalid licence keyword

Figure 2: GECO license Error dialog

2. Once the license number is accepted, the following working dir dialog will be opened

16
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P Installation wizard

Geco working dir: | e

DONE |

Figure 3: GECO Working dir dialog

= Introduce GECO working dir or select it from an Open dialog by clicking the ...
button,

.‘ Open [X|

Look In: ’U Mis documentos |V] D E

=7 Bluetooth =3 My Skype Content
(] Creator [ My Skype Pictures
[ Mi masica

[ Mis imagenes

] Mis videos

(I My Art

[ My Google Gadgets

File Name: [ ‘

Files of Type: |All Files [~

Figure 4: Open dir dialog

=  click Accept

3. The wizard will open the following GECO configuration wizard dialog.

GECO configuration wizard @

Welcome to GECO configuration wizard. To configure the
application properly you have to facilitate some information. If
you do not know some of this information, please cancel the
0 installation and contact your system administrator.

@
L
Selectthe installation you want to do:

) GECO Server

i® User

Figure 5: GECO configuration wizard dialog
=  Select the User option,

= Click Continue.
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4. The wizard will open GECO configuration wizard: Step 1 dialog, where the information
about GECO server name (networking name or IP) and MySQL port must be introduced.

x

@ Now you have to introduce some information of GECO server. To
{L’}"f' continue with the installation GECO server must be installed. If
GECO server is not installet yet, cancel the wizard and run it again
& when GECO server has been installed.

€0

Server name

MySQL port

MySQL Database

MySQL write user password

MySQL read user

| |
| |
| |
MySQL write user | |
| |
| |
| |

MySQL read user password

Continue Cancel

Figure 6: GECO configuration wizard Step 1 dialog
Introduce GECO server name,
Introduce the MySQL port,
Introduce the MySQL database name,
Introduce the MySQL database write username,
Introduce the MySQL database write user password
Introduce the MySQL database read username,

Introduce the MySQL database read user password,

L O 2 e e

Click Continue.
The wizard will configure GECO application according to the introduced data.

5. The wizard will open the following GECO configuration wizard: Step 2 dialog, where the
information that the application needs to send e-mails to GECO users must be introduced.

18
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' % GECO configuration wizard: Step 2

{‘gij}
;
&,

Mow the application is going to configure GECO e-mail service. If
you do not know this information please contact your system
administrator.

The only supported protocol in the GECO application at this
moment is SMTP,

SMTP server | |

E-mail account | |

Password | |

SMTP server requires authentication |
SMTP requires S5L [

SMTP port

Continue Cancel

Figure 7: GECO configuration wizard Step 2 dialog

= Introduce the SMTP server name,

= Introduce the e-mail account (account created to send GECO e-mails, for example
name@company.com),

= Introduce the e-mail account password,

= If the SMTP server needs authentication, select the checkbox Authentication required

by the server,

= If the SMTP server requires SSL, select the checkbox SMTP requires SSL,

=  Ifthe SMTP server requires SSL, introduce the SMTP port,

=  Click Continue.

6. The wizard will finish GECO installation and will start GECO application.

3.3 GECO configuration file

The file geco.props is the GECO configuration file.

The parameter to configure are (the file path is SGECO_WOKRDIR/geco.props):

o mySQLPort -> MySQL port (for example 3306).

mySQLPort=3306

o mySQLHost -> MySQL host name (for example localhost).

19
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mySQLHost=localhost

o dbName -> MySQL database name (by default geco).

dbName=geco

o userAdmin -> It’s the database MySQL user with the needs rights to can read/write
the database.

| userAdmin=USERADMIN |

o userRead -> It’s the database MySQL user with only read rights in the database.

userRead=USERREAD

o passwordAdmin -> It’s the database MySQL userAdmin password.
| passwordAdmin=USERADMINPASSWORD

passwordRead-> -> It’s the database MySQL userRead password.

o

passwordRead=USERREADPASSWORD

o keyword-> ->It’s the keyword licence.

keyword=KEYWORD

o mail.smtp.host -> Mail SMTP Host name of the company (for example mail.fractal-
es.com).

mail.smtp.host=mail.fractal-es.com

o mail.smtp.auth -> TRUE if the SMTP Mail Server need authentication, FALSE if
not.

mail.smtp.auth=TRUE

o mail.smtp.user -> e-mail user to manage the GECO e-mail service (for example
docma@company.com).

mail.smtp.user=docma@company.com

o

mail.smtp.password -> e-mail user password to manage the GECO e-mail service.

mail.smtp.password=password

o mail.from -> e-mail user to manage the GECO e-mail service (for example
docma@company.com).

mail.from=docma@company.com
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In the case the mail SMTP server is secure (SSL), you have these others parameters:

o mail.smtp.port -> Mail SMTP port (for example 465).

mail.smtp.port=465

o mail.smtp.socketFactory.por -> Mail SMTP socketFactory port (for example 465).
It is the same that in the paremeter mail.smtp.port.

mail.smtp.socketFactory.port=465

o mail.smtp.socketFactory.class -> Mail SMTP socketFactory class. The value for
this parameter has to be javax.net.ssl.SSLSocketFactory.

mail.smtp.socketFactory.class=javax.net.ssl.SSLSocketFactory

Note: If you change the user and/or password of the generic userAdmin and userRead
users in the MySQL server, you have to change the username and/or the password
values in the geco.props parameter userAdmin/userRead and/or
passwordAdmin/paswordAdmin.

Note 1: If you change the database name in the MySQL server, you have to change the
dbName value in the geco.props parameter dbName.
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4. STARTING GECO

4.1 Logging into GECO

Once GECO is executed (see 3.2), the following Login window will appear:

=

User Data Insertion

Enter the username, password and view:

Username: |d em 0| |

Password: |"" |

View: |Dncumen15 | - |
Accept | | Cancel |

3

Figure 8: GECO. Login window

Introduce the Username,

Introduce the Password,

Select in the View combo box which view is going to be displayed whenever the

logging in is successful (by default, the Documents View is selected).

click Accept,

If the login information is correct, the Main window will be opened.
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[FPT Code Title Issue |Edition Status  |Reference .|Confl Date Sub-subjec
' ﬁ ANAEFOO1 Spectrograph Optical Conceptual Design |1 A Created false |15-03-3006  |Optics
~JIc FPROVEFMO2 Flate scale werification test in the Spectro... |1 B Created true  |21-03-2006  |Optics

PROEFMDOZ Spectrograph Mags verification 1 A Created true  |21-03-2006  |Optics
RPT/EFIO01 ‘Verification Test Reportin the Plate Scale ..|1 a3 Created false |21-03-2006 |Optics
RPTVEF/002 (erification Teston the Spectrograph Tota...|2 A Created falge |21-03-2006  |System
RQUEF-RAD01 Rotator Adapter Functional specification u A Created true  |21-03-2006  |Structures
RQUEF-SP-S5/EF-5P-5... |Interface requirements Support Structure-.. |1 A Created true  |21-03-2006 |Systern
RQUEF-SP/001 Spectrograph Functional Reqguirements 2 B Created true  |21-03-2006  |Optics
SP/EF-SP-SH00M Shutter Specification 1 A Created true  |13-06-2007  |Shutter
SF/EFD0T Fiber Spectrograph Technical specification |1 A Created true  |21-03-3006  |Systern

Figure 9: Documentation View (Default view) and main menu

The User could either modify the data and enter new data or only read the
current one according to the rights assigned to him/her.

4.2 Accessing the data

As it was described in the overview of the application (section 2), all the data are hierarchically
distributed following the Product Tree of the systems. It allows the user to find quickly all the
information existing in GECO associated with a particular Product Tree Element.

421 Changing Views

In the Main window application, the different views can be changed by selecting Views Menu
= xxxx View or pressing ALT+V+x.

Where, xxxx can be any of the following:
= Anomalies (x: A)
= Configuration changes (x: C)
= Documentation (x: D)
= Product Tree elements (x: E)
= Interfaces (x: 1)

= No-conformities (x: N)
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= Parts (x: P)

= RAMS Components of Repairable Systems

= RAMS Components of Systems without Repair
= Requirements (x: R)

= Verification Matrix (x: V)

Whenever the view is changed, the Product Tree element selection comes back to the highest-
level element of the tree.

Therefore, all records existing in GECO corresponding with the selected view will be displayed
in the left part of the application.

4.2.2 Moving through the PT elements

In the Main window application, select a Product Tree element by clicking the desired element
with the left button of the mouse.

The selected Product Tree element will be highlighted.

All records corresponding to the view previously selected and belonging to this Product Tree
element (and, also, to the low-level Product Tree elements under the selected one) will be
displayed in the left part of the application.

Those elements with lower level subsystems in the PT appear with a symbol (like a key). The
horizontal / closed position indicates that the low-level subsystems exist but they are not
currently shown while the vertical / open position indicates that the subsystems are being
shown.

Project configuration: Documentation View

File Views Forms Tools Help

lj PT (=] Code Title Issue | Edition Status  |Reference ..|Confl.. Date Sub-subj
¢ |j ANAEFOO1 Spectrograph Optical Conceptual Design |1 A Created false |15-03-2006 |Oplics
D EF-2D FPROJEFI00Z Plate scale verification testin the Spectro... |1 B Created true  [21-03-2006  |Oplics
PROJEFIO0O3 Spectrograph Mass verification 1 A Created true  [21-03-2006  |Oplics
[yerce RPT/EF/D01 [Verification Test Repart in the Plate Seale ..[1 A Created false [21-03-2008|optics
D EF-CM RPT/EF/002Z ‘Werification Test on the Spectrograph Tota. |2 A Created false |21-03-2006 |Systemn
D EF-c5 RQ/EF-RADD Rotator Adapter Functional specification 1 A Createl rue  |21-03-2001 Structures
D EF-CU RQ/EF-SP-SSIEF-5P-5... |Interface requirements Support Structure-.. 1 A Create rue |21-03-200 System
RGQ/EF-SFi001 Spectrograph Functional Reguirements 2 B Create rue |21-03-200 Optics
[yerec SPIEF-SP-SH/0T |Shutter ion 1 & Create e |13-06-2007 |Shutier
[ eFrs SP/EF/O0T [Fiber Spectrograph Technical 1 A Created true  |21-03-2006 |System
[y EFRA
[} EF-rB
¢ CIEF-SF
[ EF-P-cA
[y EF-sP-cE
[ EF-sP-CO
¢ CIEF-5F-CR =
[ EF-8P-CR-100
[ EF-8P-CR-110

[ EF-sP-CR-120
[ EF-sP-CR-130
[ EF-8P-CR-140
[ EF-8P-CR-150
[ EF-sP-CR-200
[ EF-sP-CR-210
[ EF-8P-cR-220
[ EF-8P-cR-230
[ Er-spP-cR-240
[ EF-sP-CR-250
[ EF-gP-cR-300
[ eF-sP-cr-310 ||
[ er-sp-cr-320

[ EF-5P-FE

[ EF-2P-FL

[ EF-8P-Fir

Figure 10: Selected PT element (left) and its corresponding view shown at the right
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4.2.3 Filtering the data

The number of records to be displayed can be constrained by using the filtering option.

In order to filter the records, in the Main window of the application, select Tools Menu = Filter
table ... or press ALT+T+F.

A new window will appear,

=  Select in the Field combo box the desired field to filter the data. All the fields of the
corresponding view will be displayed in the combo box.

=  Write in the Value text field the text that is going to be used to filter the previously
selected field step, (upper and lower cases are not distinguished).

=  Define as many filters as wanted (by adding new lines),

=  Click Accept,

Filter Dialog @

Apply afilter to the table. Here, the field VALOR is any valid REGEX. Some
examples are:

& XXX, any field containing this text
& AXXX, any field started by XXX
& XXXS$, any field ended by XXX

Field Value I

Accept Apply Reset

Figure 11: Filter Dialog. Any field can be selected for any value

In the Main window, the records displayed will have been filtered according to the criteria
selected in the filter window.

4.2.4 Printing the data

The current view (i.e., the records that are currently displayed) can be printed using the printing
option.

In order to print the records, in the Main window of the application, select File Menu = Print
view or press ALT+F+P. The application will look for the printers connected to your computer
and the print menu will be opened.

A new window will appear,
=  select in the Name combo box the printer to be used,
= define the desired properties for this job,

=  click Accept,
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B print @
'L‘Qeneral ] qug §eugp Appearance |
Print Service
Name: |HP LaserJet 4050 Series PS 'v'
Status: Accepting jobs
Type:

Info: [ ] Print To File
Print Range Copies

o All Number of copies: 1 —

V] Collate
Pages Tc .

Figure 12: Print Dialog. The selected fields at the right panel of the tool will be printed

425 Editing the data

In order to edit the data, the corresponding Form View of the record to be modified must be
opened (see sections from 5 to 14 for a detailed explanation).

Whenever editing the data in the Forms, you have to take into account that:

The mouse cannot be used to copy or paste the fields, but to select part of the text inside
a field. Then you can use the DEL key to delete the selected text. Also, you can use the
key CTRL+C to copy a field and CTRL-V to paste a field.

4.3 Exit from GECO
In the Main window, select File Menu = Exit or press ALT+F+E.

The application will end.

4.4 Update GECO

Each time that the tool is launched it will connect to the Fractal server to check if there is a new
version of GECO tool. If there is the case, a new window will appear,

= The user can follow the instructions to update the tool and click OK, or

= Click Cancel and launch the GECO tool without update it (it is not the recommended
option).

.

% GECO Update Help

Iz‘ A new version of GECO is available. Do you want to
download the new version (the browser will open to
download it)?.
After download the new version, unzip it and overwrite
the old GECO files in the directory where you
installed the tool.

In any case, never delete the geco.props file from the
installed directory.

Figure 13: GECO update Dialog
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5. PRODUCT TREE ELEMENTS

5.1 Whatis a Product Tree?

The product tree (PT, Product Tree) describes the hierarchic breaking up of a complex system
into the necessary levels to be able to define the system completely. An example of a Product
Tree is shown in the following figure:

- - -,
Subzystern 1 Subsystem I { Subsysterm 3 }

Subsystem 1 Subsystem 3

=1

Subsystem 3

=  Componenat 3

L —

Figure 14: Product Tree: a hierarchical organization of subsystems

From the project point of view, the Product Tree provides a representation of the whole system
and breaks the system up into the subsystem levels that are going to be designed and procured
independently.

Each Product Tree element (i.e., system, subsystems or components) must be uniquely
identified by a Product Tree element code. These codes can be used as a base to uniquely
identify other elements of the project such as interfaces, requirements, documents, etc.

5.2 Creating a new Product Tree Element

Starting at the Main Window of the application,
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Project configuration: Documentation View

File Views Forms Tools Help

ljFT Code Title Issue | Edition Status Rererence.lcunﬂ.. Date Sub-subjec

s ﬁ ANAEFD0T Spectrograph Optical Conceptual Design A Create false |15-03-2001 Optics

~Ic FROIEFMOZ Flate scale werification test in the Spectro... B Create true -03-2001 Optics
FROIEFMO3 Spectrograph Mass verification A Create hrue -03-2001 Optics
RPTIEFIOO1 Werification Test Report in the Plate Scale .. A Create false -03-2001 Optics
RPTIEFIO02 Werification Test an the Spectrograph Tota..[2 A Create false -03-2001 System
RGQIEF-RADOT Rotator Adapter Functional specification 1 A Create true -03-2001 Structures
ROIEF-SP-SS/EF-5P-5... |Interface requirements Support Structure-... 1 A Created true  |21-03-2006  |Systemn
ROJEF-SP/O01 Spectrograph Functional Reguirements 2 B Created true  |21-03-2006  |Optics
SPIEF-5P-5HI001 Shutter on 1 A Created true  |[13-06-2007  |Shutter
SPIEFIOO1 Fiber Spectrograph Technical on 1 A Created true  |21-03-2006  |Systemn

Figure 15: Main window of the application
The following steps must be executed in order to create a new Product Tree element:
A. Open the Configuration Elements Form.
In the Main window, the Product Tree elements Form can be opened in two different ways:
A.l.  Going through the Forms Menu.
In the Main window, select Forms Menu = PT elements Form or press ALT+O+E.

The PT Elements Form will be opened with all available records selected.

PT Element Form @

Code* [EF | Name* [Fiber Spectrograph |
Sub-subject* [Systern | Date |20-03-2008 Status* [CD  [+]
Description Document related to the CE
[This instrument is composed by an optical fibers robot {which is # Document
rotating with the telescope). This robot feed a static 1 |ANAJEFIO01
spectrograph {(non-rotating) placed on the Nasmyth platform. 2 |PROJEF/002

3 |RPT/EF/001

4 |[SPIEFI001

5 |SPIEF/001

>>

elle] [OI]@]Ls][] [&]

1romas [ @ | [ D]

Figure 16: PT Elements Form (with all records selected)
A.ll.  Selecting a Product Tree element in the Product Tree elements View.

In the Main window, click the Views Menu = PT elements View or press ALT+V+E.
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B Project configuration: PT elements View

Eile Views Forms Tools Help
I FT Mame Sub-subject | Status CE Description
o JEF Fiber Spectrograph System cD This instrurmentis composed by an optical flhers.. =
[ Atmospheric Dispersion Corre...|Optics co Optical systern that allows {0 compensate the at.
Field Curvature Carrector Cptics co Optical systemn that corrects the focal p.
Calibration Module Cptics co Systern with different types of lamps (arc lamps,
Control System Caontral co Instrument Contral Systemn including hardware a
High level User Software Contr...|Contral cD This subsystem includes the high level user-orie.
Eectromc Cahinets Contral cD Cahinets containing the mechanisms drives cont.
Optical fibers Optics cD Optical fibers, micro-lenses and associated sup..
Telescope Rotator Adapter Mechanics  |CD This is the mechanical interface between the rab...
Faocal Plane Robat Optics cD Rohat that can position several mechanical artic..
Spectrograph Optics cD The instrument produces the spectra of the light ..
EF-SP-CA Camera Cptics PD Camera of the spectrograph to focus the light co.
EF-SP-CB Cabling Cptics PD Cabling
EF-SP-CO Caollimatar Cptics PD Collimatorthat a collimated heam wher.
EF-SP-CR Cryostat Cryogenics  |PD
EF-SP-CR-100  |CCD Head Cryogenics  |PD CCD Head
EF-SP-CR-11 CCD Head external hady Cryogenics  |PD CCD head external body
EF-SP-CR- Detector Mount Cryogenics  |PD Detector Mount
EF-SP-CR- CCD Head termperature comp... |Cryogenics  |[PD CCD head temperature components
EF-SP-CR- Electrical connections Cryogenics  |PD @acmcal connections
EF-SP-CR- Cryostat window Cryogenics  |PD Cryostat window
EF-SP-CR-200  |Cryostat Rear vessel Cryogenics  |PD =|
EF-SP-CR-210  |Cryostat Rear Yessel envelope |Cryogenics  |PD Cryostat Rear vessel envelope
EF-SP-CR-220  |Cryostat Vessel Temperature Cryogenics  |PD Cryostat Vessel T B CO
EF-SP-CR-230  |Rearessel Electrical connect...|Cryogenics  |PD Rear Vessel electrical connections
EF-SP-CR-240  |Cryostat Pressure Components |Cryogenics  |PD Cryostat Pressure Components
EF-SP-CR-25 LM2 exhaustion compaonets Cryogenics  |PD LM2 exhaustion components
EF-SP-CR-30 Detector Electronics Cryogenics  |PD Detector Electronics
EF-SP-CR-31 |Marconi CCD44-82 (detector)  |Crvogenics  |DD [Marcani CCD44-83 (detectar)
EF-SP-CR-32 Cryostat Internal Panel Cryogenics  |DD Cryostat Internal Panel
EF-SP-F Fibers Entrance Unit Optics cD Fibers Entrance Unit
EF-SP-FL Field Lens Cptics PD Field Lens
EF-5P-Fify Filter Wheel FD Filter whee|
EF-SP-GT Grating Mechanism PD Grating n
EF-5P-5H Shutter FD Shutter
EF-5P-5H-100  |Shutter n co Shutter Mechanism
EF-5F-8H-200  |Shutter Controller Mechanics GO Shutter Controller
EF-SP-55 Support Structure Mechanics  |PD Support Structure
C Infrared Camera ystem cD IC is aninfrared camera in the range 1 to 2.5 mic..
C-CR Infrared Camera Cryostat ystem cD This is the IR camera cryostat inseide which all t..
C-DE Infrared Camera Detectar Syst.. |System cD This subsystern is composed by all the detectors...
o f n % i torn T

Figure 17: PT element View showing all the PT or configuration elements introduced in the tool

Select a Product Tree element among the ones listed in the table at the right side of the
window by double-clicking with the left button of the mouse.

The Product Tree Elements Form will be opened only with the selected record
available.

PT Element Form

Code* [EF-sP-CcR | Name* [Cryostat |

Sub-subject* [Cryogenics | Dpate [21-03-2006 Status*

Description Document related to the CE
# | Document
> |

wme [@ [[@][0][0] [B][@][&][F] [@]

Figure 18: PT Elements Form (only with the selected record)

B. Add a new record.

In the PT Elements form, new Product Tree elements can be created in two different ways:

B.l.  Starting an empty Product Tree element.
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In the PT Elements form (Figure 18), click the Add button to add a new record,

Iﬁ-l

ynd

A new PT elements Form will be opened empty and ready to be filled.

PT Element Form @

Code* [ | Name* [ |
Sub-subject* | | Date |00-00-0000 Status* [CD |+
Description Document related to the CE

# \ Document

>>
winw @] EIEIO] [@EIEE] @]

Figure 19 : PT Elements Form ready to introduce a new PT element without re-using information from

other configuration elements already recorded in the database

B.l1l. Cloning an already existing Product Tree element.

In the PT Elements Form (Figure 18), click the Copy button to clone the Product Tree

element that is currently selected in the form,

€

A new PT Elements Form will be opened with several fields cloned from the previous

record and ready to be completed.

PT Element Form @

Code* 53 |

Sub-subject* [System |

Description

E uromu [ D |[D][ O] O]

Name* ]Fiber Spectrograph |
Date 20-03-2006 | Status* |CD v
Document related to the CE
# | Document
> |
(6 ][8 ][« ][ =]

Figure 20: Configuration Elements Form ready to introduce a new PT element by cloning an
existing configuration element (an existing record). In this case we are cloning record #1 (see

Figure 16)
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C. Fill in the new record.

In the PT Elements Form, the mandatory fields that must be filled in are the following ones:

Code. Indicate the Product Tree element Code. The Code must be unique for each
Product Tree element, because it is going to be used as the base to automatically
generate other codes in the application, such as Requirements and Documents. If a
code is defined equal to another already assigned to the database, the tool gives a
warning and the record cannot be saved. This is a text field with a maximum length
of 50 characters.

The code pattern is as follows:
where:

AA: Product Tree Element acronym to be defined as any combination of
alphanumeric characters (excluding the “%”). The length of this acronym is not
fixed.

The PT element code convention is defined before starting to use GECO. More
information about it can be found in section 18.

It is very important to define correctly the PT Elements Codes because the Product
Tree structure (i.e., the dependency among the different levels of the PT elements)
is established according to the Codes. GECO takes into account where the separator
(in this case, “-“) is, to decide in which PT level each element is and, also, from
which PT high level element this element is hanging.

AA-AA-AA-AA

1stlevel - 2 ]evel - 3"level - 4™ |evel

B U

Name. Describe the element in a short and concise way as possible. This is a text
field with a maximum length of 200 characters.

Sub-subject. Indicate which subsystem (or group inside the organization) is
responsible for this Product Tree element. This is a text field with a maximum
length of 20 characters.
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Status combo box. Select the status of the Product Tree element among the options
offered in the Status combo box, which includes the following ones:

o CD (Conceptual Design)

o PD (Preliminary Design)

o DD (Detailed Design)

o PRD (PRoDuction Phase)

By default, the reference line is “CD”.

If any of the mandatory fields are not filled, then the tool gives an alert and the record
cannot be saved until all the mandatory fields have been introduced.

The rest of the fields that can be optionally filled are:

Date. Indicate the creation date of the Product Tree element. This is a date field
with the following format: dd-mm-yyyy, where dd: day, mm: month and yyyy:
year.

Description. Describe the Product Tree element providing all the information that
can be useful. This is a text field and it does not have a maximum length limit.

Document codes related to the Configuration Element combo box. Select the
code of the documents that are related to the Product Tree Element. In the combo
box, all documents existing in the application can be selected and the user can select
as many documents as required.

D. Save the new record.

In the Product Tree elements Form, click the Save button to save the record,

(' 0
J

If the current record is not saved, the new record will not be created.

. Close the Product Tree elements Form

In the Product Tree elements Form, click the Exit button to exit the form,

kd

If the record has been saved, the Configuration Elements Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

Y
? Record changes have not been saved. Leave the form and lose changes?

Yes v No

Figure 21: Warning Window reporting that changes have not been saved.
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= Click YES to exit without saving

= Click NO to come back to the Product Tree Form.

5.3 Selecting a particular Product Tree Element

In the Main window, the form view of a particular Product Tree element can be opened in two
different ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = PT elements Form or press ALT+O+E.
In order to find a particular Product Tree element, the following actions can be done:

= Use the arrows for moving among the Product Tree elements currently selected
in the form,

| To go to the first record of the selected ones,

To go to the previous record to the current one,

L ¥ | To go to the next record to the current one and

| ¥ | To go to the last record among the selected ones

= Use the Filter button to filter/un-filter the set of Product Tree elements currently
selected in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, and “ending by”)

= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as required (by adding new lines),

= click Accept,
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Configuration elements filter @

| Data filter activated

# | Field Op Value |
>> ]

Accept ) Reset

Figure 22: Filter Window for the Configuration Element View to filter PT elements by fields
B. Selecting the Product Tree elements in the Product Tree elements View.
In the Main window, click the Views Menu = PT elements View or press ALT+V+E.

In order to constrain (by Product Tree Element or by filtering) the number of Product
Tree elements listed in the view, see the steps to be followed in section 4.2.

Select the desired Product Tree element among the Product Tree elements listed in the
table at the right side of the window by double-clicking with the left button of the
mouse.

5.4 Modifying existing Product Tree Elements

The Product Tree element to be modified must be already selected, which will be done by
following the steps described in section 5.3.

In the Product Tree elements Form, the following steps must be completed in order to modify
the selected Product Tree element.

A. Modify the desired fields.

Make the desired changes in the Product Tree element fields, taking into account all
constrains identified in section 5.2, numbered item C).

All the fields in the Product Tree elements Form can be modified.
B. Save the modified record.

In the Product Tree elements Form, click the Save button to save the record,

(‘_‘\
J

If the record is not saved, the changes will not be applied.
C. Close the Product Tree elements form

In the Product Tree elements Form, click the Exit button to exit the form,

kd

If the record has been saved, the Product Tree elements Form will be closed.
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If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

@ Record changes have not been saved. Leave the form and lose changes?

Figure 23: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving

= Click NO to come back to the Product Tree Form.

5.5 Deleting a Product Tree Element

The Product Tree element to be deleted must be already selected, which will be done by
following the steps described in section 5.3.

In the Product Tree elements Form, the following steps must be done in order to delete the
selected Product Tree element.

A. Delete the record.

In the Product Tree elements Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

@ Are you sure of deleting this record?

(] (e |

Figure 24: Warning Window to check if the user wants to delete a record
= Click YES to delete the record.

= Click NO to exit without deleting.

5.6 Export PT elements to XLS
In the Main window, click the Tools Menu = Export PT elements to XLS.

A new window will appear where the user must, first, introduce the subsystem and the file name
and path to save the xIs file, then, click Accept.
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Figure 25: Window to insert the subsystem and filename/path to generate the xIs file

| £ Export PT elements to xls =]
Introduce the subsystem and filename/path where you want to
save the xls file.
Subsystem ‘ |' |
File name I |

Accept

Cancel ‘

A new window (it is necessary to have any xlIs viewer installed) will show a list of the PT
elements of the subsystem and lower level elements that has been just introduced.

23
24
25
26
27
28
29
30
3
32
33

44> | Ttems /%3

A

Code
EF
EF-AD
EF-CF
EF-CM
EF-CS
EF-CU
EF-EC
EFFS
EF-RA
EF-RB
EF-SP
EF-SP-CA
EF-SP-CB
EF-SP-CO
EF-SP-CR
EF-SP-CR-100
EF-SP-CR-110
EF-SP-CR-120
EF-SP-CR-130
EF-SP-CR-140
EF-SP-CR-150
EF-SP-CR-200
EF-SP-CR-210
EF-SP-CR-220
EF-SP-CR-230
EF-SP-CR-240
EF-SP-CR-250
EF-SP-CR-300
EF-SP-CR-310
EF-SP-CR-320
EF-SP-FE
EF-SP-FL

B
Name

Fiber Spectrograph
Atmospheric Dispersion Corrector
Field Curvature Corrector
Calibration Module
Control System
High level User Software Control System
Electronic Cabinets
Optical fibers
Telescope Rotator Adapter
Focal Plane Robot
Spectrograph
Camera
Cabling
Collimator
Cryostat
CCD Head
CCD Head extemnal body
Detector Mount
CCD Head temperature components
Electrical connections
Cryostat window
Cryostat Rear vessel
Cryostat Rear Vessel envelope
Cryostat Vessel Temperature components
Rear Vessel Electrical connections
Cryostat Pressure Components
LN2 exhaustion componets
Detector Electronics
Marconi CCD44-82 (detector)
Cryostat Internal Panel
Fibers Entrance Unit
Field Lens

on B
Description

This instrument is composed by an optical fibers robot {which is rotat
Optical system that allows to compensate the atmospheric dispersiol
Optical system that corrects the telescape focal plane cunvature and

System with different types of lamps (arc lamps. halogen. etc_) that a
Instrument Control System including hardware and software. The softy
This subsystem includes the high level user-oriented software packag|
Cabinets containing the mechanisms drives controllers, the pressure

Optical fibers, micro-lenses and associated support opto-mechanics.
This is the mechanical interface between the robot and the Telescope]
Robot that can position several mechanical articulated arms indepenc|
The instrument produces the spectra of the light drove through the fibg
Camera of the spectrograph to focus the light coming from the collimg
Cabling

Collimatorthat produces a cllimated beam where the different pupil e

CCD Head

CCD head external body

Detector Mount

CCD head temperature components
Electrical connections

Cryostat window

Cryostat Rear vessel envelope
Cryostat Vessel Temperature components
Rear Vessel electrical connections
Cryostat Pressure Components
LN2 exhaustion components
Detector Electronics
Marconi CCD44-82 (detector)
Cryostat Internal Panel
Fibers Entrance Unit
Field Lens
I m I

Figure 26: After entering the subsystem, this window will show the result of the search of all the PT

elements of this subsystem and lower level elements found in the database.
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6. PARTS

6.1 Whatisa Part?
A Part is the lowest level that can be reached in a system breakdown.

In order to maintain a complete inventory of the system, it is important to correctly identify all
the system’s parts.

The information about parts will be also needed to define in detail the maintenance activities of
the whole system.

6.2 Creating a new Part
Starting at the Main Window of the application,

Project configuration: Documentation View
Eile Views Forms Tools Help

IjPT Code Title Issue | Edition Status  |Reference ../Cond.. Date Sub-subjec
o Ij ANAEFIO01 Spectrograph Optical Conceptual Cesign |1 A Created false [15-03-2008 |Optics
~Fic PROJEF/O0Z Plate scale verification testin the Spectro... |1 B Created true  [21-03-2008  |Optics

PROEF/O03 Spectrograph Mass werification 1 A Create true -03- Optics
RPT/EF/O01 Werification Test Reportin the Plate Scale .1 A Create false -03- Optics
RPT/EF/002 Werification Test on the Spectrograph Tota..|2 A Create iEIse -03- Systern
ROVEF-RADO1 Rotator Adapter Functional if 1 A Creates true -03- Structures
RQJ/EF-5P-SSIEF-5P-5... [Interface requirements Support Structure-... |1 A Created true  [21-03-2006  |Systern
RQ/EF-SFI001 Spectrograph Functional Reguirements 2 B Created true  [21-03-2008  |Optics
SP/EF-SP-SHM01 Shutter Specification 1 A Created true  [13-06-2007  |Shutter
SP/EF/001 Fiber Spectroaraph Technical specification |1 A Created true  |21-03-2006  |Systern

Figure 27: Main window of the application
The following steps must be executed in order to create a new Part:
A. Open the Parts form.
In the Main window, the Parts form can be opened in two different ways:
A.l.  Going through the Forms Menu.
In the Main window, select Forms Menu = Parts Form or press ALT+O+P.

The Parts Form will be opened with all available records selected.
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Code* [EF-SP-SH-1DU-UUD1 | Name* iShunerImerTace Flange |
Serial N° [ | PT Element* Date 00-00-0000
Comments

[@¢] wmn [d][d][0][0] [BI[@I[LI[E] [@]

Figure 28: Parts Form with all the selected records

A.ll.  Selecting a Part in the Parts View

In the Main window, click the Views Menu = Parts View or press ALT+V+P.

roject configuration: Parts View

Ele Views Forms JIools Help

CIPT [ Code | Marme Serial # | configuration element Date
¢ CIEF Shutter Interface Flange EF-SP-SH-100
D EF-AD Lovwer lightwell A EF-SP-SH-100 Lowier ligh
|Luwer\|ghtwe\l B EF-5P-8H-100 Lower ligh
(R Shutier plate EF-SP-5H-100 Shutter ple
D EF-CM \Anchor EF-SP-5H-100 \Anchor
D EF-C5 Anchor clamp EF-5P-5H-100 Anchor cle
Sliding piece EF-5P-5H-100 Sliding pie
Qercu [Actuator EF-S 00 [Actugtor
D EF-EC Microswitch support EF-5 oo icrogwitc
[y EF-Fs Tensing piece EF- 00 Tensing p
EF-RA Synchronous disc B EF-! o0 Synchronc
% EF-RE Iﬁmerﬂamge EF- Jul] Shutter fla
Junction EF- -100 Junction
o CJEF-8F Connector support EF- -100 Connectol
v e 100 End-of-trave] block EF- 100 End-aftra
D IC-CR EF-SP-8H-100-001 End-of-travel biock screw EF-8P-5H-100 End-of-trar
D IC-DE EF-SP-8H-100-0017 Cover A EF-8P-5H-100 Cover &
¢ OJIc-oP EF-SP-8H-100-001 & Cover B EF-8P-5H-100 Cover B
D (CLOP-FI EF-SP-EH-100-0013 hlotor eover A EF-SP-SH-100 Wator cove
IEFVBF’VBHV'\[II}EIDEEI matar cover B ‘EF—‘SP—SHVWDD motar cove
EF-SP-SH-100-0021 Motor cover C EF-SP-SH-100 Wotor cove
EF-SP-SH-100-0022 Shutter cover A EF-SP-SH-100 Shutter co
EF-SP-8H-100-0023 Shutter cover B EF-SP-5H-100 Shutter co
EF-SP-5H-100-0024 Shutter cover G EF-SP-5H-100 Shutter co
EF-SP-SH-100-0025 Upper lightwell EF-SP-5H-100 Upper ligh
EF-SP-5H-100-0026 Support studs EF—SP—EHVWUU Support si
EF-SP-SH-100-0027 Base plate EF-SP-5H-100 Base plate
C-0P-FI-0001 filter. Broad-hand filter C-OP-F | T filter fort
C-OP-F| 2 H filter. Broad-hand filter C-OP-F | 7 |Hfilterfor
C-OP-F| 3 filter. Broad-band filter C-OP-F | 7 |KTilter for
C-OP-F| 4 Bracket Gamma Marrow Band Filter C-OP-F | B [Thisisar
4 i I ]

Figure 29: Parts Views. All the parts of the selected PT elements are shown

Select a Part among the Parts listed in the table at the right side of the window by
double-clicking with the left button of the mouse.

The Parts Form will be opened only with the selected record available.
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Code* |EF-5P-5H-100-0006 | Name* [Anchor clamp |
Serial N° [ | PTElement* [EFSPSH100  |v|  Date [00-00-0000 |
Comments

Wnchor clamp

weme [@ |[][€@][0] [@][@]L]F]

Figure 30: Parts Form (only with the selected record)

B. Add a new record.

In the Parts Form, new Parts can be created in two different ways:
B.l.  Starting an empty Part.

In the Parts Form, click the Add button to add a new record,

Iﬁ-l

W)

A new Part element form will be opened empty and ready to be filled.

Name* |

PTEement' [ [v] pate  [oo-00-0000 |

Code* | |

Serial N° [ |

Comments

2wz [@ ] [@[@][0] [EI@]LIF]

Figure 31: Parts Form ready to introduce a new part without re-using information from other
part already recorded in the database

B.l1l. Cloning an already existing Part.

In the Parts Form, click the Copy button to clone the Part that is currently selected in the
form,

A new Parts Form will be opened with several fields cloned from the previous record
and ready to be completed.
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A\

Code* [EF-SP-SH-100-0006 | Name* [Anchor clamp |
Serial N° [ ] PTElement*  [EF-SP-SH-100 [+]  Dpate [00-00-0000 |

Comments

IAnchor clamp

(e ][e][e] [BIEILI[] [E]

[ i@ £ \ 2 from 2 ‘ (=

Figure 32: Parts Form ready to introduce a new part by cloning an existing record
C. Fill in the new record.
In the Part Form, the mandatory fields that must be filled in are the following ones:

= Code. Indicate the Part Code. The Code must be unique for each Part. This is a text
field with a maximum length of 80 characters. If a code already in use is entered in
the field, at the time of exit the form, the tool will send a warning message (saying
that the code already exists in the database and it is not allowed to save the record).

= Name. Describe the Part in a short and concise way as possible. This is a text field
with a maximum length of 100 characters.

= PT element combo box. Select which PT element is on top of the Part. In the
combo box, all Product Tree elements existing in the application can be selected.

If any of the mandatory fields are not filled, then the tool gives an alert and the record
cannot be saved until all the mandatory fields have been introduced.

The rest of the fields that can be optionally filled are:

= Serial#. Indicate the production serial number of the Part. This is a text field with a
maximum length of 50 characters.

= Date. Indicate the creation date of the Part. This is a date field with the following
format: dd-mm-yyyy, where dd: day, mm: month and yyyy: year.

= Comments. Describe any additional information that can be useful. This is a text
field with a maximum length of 400 characters.

D. Save the new record.

In the Parts Form, click the Save button to save the record,

("\

J

If the current record is not saved, the new record will not be created.
E. Close the Parts Form

In the Parts Form, click the Exit button to exit the form,

kd
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If the record has been saved, the Parts Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E‘ Record changes have not been saved. Leave the form and lose changes?

Yes 1 No ‘

Figure 33: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving

=> Click NO to come back to the Parts Form.

6.3 Selecting a particular Part
In the Main window, the form view of a particular Part can be opened in two different ways:
A. Going through the Forms Menu.
In the Main window, select Forms Menu = Parts Form or press ALT+O+P.
In order to find a particular Part, the following actions can be done:

= Use the arrows for moving among the Parts currently selected in the form,

3 i
To go to the first record of the selected ones,
£ )

To go to the previous record to the current one,
& To go to the next record to the current one and
_)<>'

W To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Parts currently selected in the
form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be record),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)
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= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

Parts filter

X

Data filter activated

# | Field [ op [ Walue
> | | |

| Accept | | Reset |

Figure 34: Form to filter the parts
B. Selecting the Parts in the Parts View.
In the Main window, click the Views Menu = Parts View or press ALT+V+P.

In order to constrain (by Product Tree Element or by filtering) the number of Parts listed
in the view, see the steps to be followed in section 4.2.

Select the desired Part among the Parts listed in the table at the right side of the window
by double-clicking with the left button of the mouse.

6.4 Modifying existing Parts

The Part to be modified must be already selected, which will be done by following the steps
described in section 6.3.

In the Parts Form, the following steps must be done in order to modify the selected Part.
A. Modify the desired fields.

Make the desired changes in the Part fields, taking into account all constrains identified in
section 6.2, numbered item C).

All the fields in the Parts form can be modified.
B. Save the modified record.

In the Parts Form, click the Save button to save the record,

(‘_‘\
J

If the record is not saved, the changes will not be applied.
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C. Close the Parts form

In the Parts Form, click the Exit button to exit the form,

If the record has been saved, the Parts Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

@ Record changes have not been saved. Leave the form and lose changes?

Figure 35: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.
= Click NO to come back to the Parts Form.
6.5 Deleting a Part

The Part to be deleted must be already selected, which will be done by following the steps
described in section 6.3.

In the Parts Form, the following steps must be done in order to delete the selected Part.

A. Delete the record.

In the Parts Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

@ Are you sure of deleting this record?

Figure 36: Warning Window to check if the user wants to delete the record

= Click YES to delete the record.

= Click NO to exit without deleting.
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6.6 Export Parts to XLS

In the Main window, click the Tools Menu = Export Parts to XLS.

A new window will appear where the user must, first, introduce the subsystem and the file name
and path to save the xIs file, then, click Accept.

Path

| £:| Export parts to xls

Introduce the subsystem and filename/path where you want to
save the xls file.

=)

Subsystem |

|v|

File name [

e

Accept | |

Cancel

Figure 37: Window to insert the subsystem and filename/path to generate the xIs file

A new window (it is necessary to have any xls viewer installed) will show a list of the parts of
the subsystem and lower level elements that has been just introduced.

0|~ e |0 e |ra =

s
10
1
2
13
14
15
16
17
18
19
20
21
22
23
24
2
28
a7
28
29

A

Code
EF-SP-5H-100-0001
EF-SP-5H-100-0002
EF-SP-5H-100-0003
EF-SP-SH-100-0004
EF-SP-5H-100-0005
EF-SP-SH-100-0006
EF-SP-SH-100-0007
EF-SP-SH-100-000&
EF-SP-5H-100-000%
EF-SP-SH-100-0010
EF-SP-5H-100-0011
EF-SP-5H-100-0012
EF-SP-SH-100-0012
EF-SP-5H-100-0014
EF-SP-SH-100-0015
EF-SP-SH-100-0016
EF-SP-SH-100-0017
EF-SP-SH-100-0018&
EF-SP-SH-100-001%
EF-SP-5H-100-0020
EF-SP-5H-100-0021
EF-SP-5H-100-0022
EF-SP-5H-100-0023
EF-SP-SH-100-0024

EF- -100-0025
EF-SP-SH-100-0026
EF-SP-SH-100-0027

W 4 > M| Ttems

7]

) Name
Shutter Interface Flange

Lower light-well A
Lowver light-well B
Shutter plate
Ancher

Anchor clamp
Siiding piece
Actuator
Microswitch support
Tensing piece
Synchronous disc B
Shutter flange
Junction

Connector support
End-of-travel block
End-of-travel block screw
Cover A

Cover B

Motor cover A
Motor cover B
Motor cover C
Shutter cover A
Shutter cover B
Shutter cover C
Upper light-wel
Support studs

Base plate

B

c
PT Element

EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100

D
Serial number

E

Comments

Lower light-well A
Lower light-well B
Shutter plate
Anchor

Anchor clamp
Sliding piece
Actuator
Microswitch support
Tensing piece
Synchronous disc B
Shutter flange
Junction

Connector support
End-of-travel block
End-of-travel block screw
Cover A

Cover B

Hotor cover A
Motor cover B
Motor cover C
Shutter cover A
Shutter cover B
Shutter cover C
Upper light-wel
Support studs
Base plate

-

|

Figure 38: After entering the subsystem, this window will show the result of the search of all the parts of
this subsystem and lower level elements found in the database.
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7. INTERFACES

7.1 Whatis an Interface?

An Interface is defined as the border between two subsystems (hardware or software). Interfaces
among subsystems that are under the responsibility of different working groups are especially
important to be controlled.

The interfaces must be identified and introduced in the application during the system design in
order to avoid any problems during the integration of the system.

7.2 Creating a new Interface

Starting at the Main Window of the application,

Project configuration: Documentation View

File Views Forms Tools Help

lj FT Code Title Issue | Edition Status  |Reference ../Confl... Date Sub-subject

o |j ANAEFMDT Spectrograph Optical Conceptual Design 1 A Created false |15-03-2006 |Optics

~qIc FROJEFIOOZ Flate scale werification test in the Spectro.. |1 B Created true  |21-03-2006  |Optics
PROJEFIOOZ Spectrograph Mass verification 1 i Created true  |21-03-2006  |Optics
RPT/EFI001 Verification Test Report in the Plate Scale 1 A Created false |21-03-2006 |Optics
RPTIEFiO02 Verification Test on the Spectrograph Tota..[2 i Created false |21-03-2006  |System
ROQIEF-RAMO1 Rotator Adapter Functional i ion 1 A Created true  |21-03-2006  |Structures
RGIEF-SP-S8IEF-SP-5... |Interface reguirements Support Structure-... |1 i Created true  |21-03-2006  |System
RCIEF-SPI01 Spectrograph Functional B 1t 2 B Created true 21-03-2006  |Optics
SPIEF-SP-SHM01 Shutter Specification 1 A Created true  |13-06-2007  |Shutter
SPIEF/01 Fiber Spectrograph Technical on |1 A Created true  |21-03-2006  |System

Figure 39: Main window of the application

The following steps must be executed in order to create a new Interface:

A. Open the Interface form.

In the Main window, the Interfaces form can be opened in two different ways:

Al

Going through the Forms Menu.

In the Main window, select Forms Menu = Interfaces Form or press ALT+O+1.

The Interfaces Form will be opened with all available records selected.
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Interface Form @
Code* |EF-SP-SSIEF-SP-SH | Name* [Support Structure / Shutter Mechanism |
Sub-subject* [Systern | Element 1* Element 2*

Date [23-03-2008 |
Description

Interface-related document

# Document
1 |RQIEF-SP-SS/EF-SP-SHI001

>>

Support Structure / Shutter Mechanism

1 from 1 |[:>Hf7|

elle] [BlEI[+s][] [@]

Figure 40: Interfaces Form with all selected records

A.ll.  Selecting an Interface in the Interfaces View.

In the Main window, click the Views Menu = Interfaces View or press ALT+V+I.

n Project configuration: Interfaces View Q@]@
File Views Forms Tools Help

PT - Code ____ Name

o [JEF EF-SP-SS/EF-SP-SH

__° _CodeCE1 | CodeCE2 | Sub-subject |Modification .| |
|Support Structure / Shutter Mechanism _ |[EF-SP-8S |EF-SP-SH |System 123-03-2006 Sy

[ <]

[

_ — D]

Figure 41: Interfaces View with all the recorded interfaces shown on the right panel

Select an Interface among the Interfaces listed in the table at the right side of the
window by double-clicking with the left button of the mouse.

The Interfaces Form will be opened only with the selected record available.
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Interface Form E]
Code* [EF-sP-sS/EF-SP-SH | Name* [Support Structure / Shutter Mechanism |
Sub-subject* [System | Element 1* Element 2*

Date [23-03-2008 |
Description Interface-related document
Support Structure f Shutter Mechanism # Document

1 _|RQIEF-SP-SS/EF-SP-SHI001

>>

wem [@] [@O[EI06] [BIEIEE

| [&]

Figure 42: Interfaces Form showing only the selected record
B. Add a new record.
In the Interfaces Form, new Interfaces can be created in two different ways:
B.l.  Starting an empty Interface.

In the Interface Form, click the Add button to add a new record,

e

A new Interface element form will be opened empty and ready to be filled.

Interface Form

Code* [ ] Name* |

Date [o0-00-0000 |

Description Interface-related document

Sub-subject” | | Bementt [ [v| Eemem2 [ [v]

# | Document

> |

avmz [ |[@|[@[0] [BI[@]F1[E]

L& |

Figure 43: Interface Form ready to introduce a new interface without re-using information from

other part already recorded in the database
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B.l1l. Cloning an already existing Interface.

In the Interfaces Form, click the Copy button to clone the Interface that is currently
selected in the form,

e
(3

L

A new Interfaces Form will be opened with several fields cloned from the previous
record and ready to be completed.

Interface Form
Code* |EF-SP-SSIEF-SP-SH | Name* |Support Structure / Shutter Mechanism I
Sub-subject* |Systern | Element 1*  |[EF-SP-SS [+]  Element2* [EF-SP-SH [+]

Date jpo-00-0000 |
Description Interface-related document
[Support Structure § Shutter Mechanism. " # ‘\ Docurnent
>>
[ H 4| 2from2 | & \] = ][ &) H o | | O HL M’,J\ ¢ | | | @ |

Figure 44: Interface Form ready to introduce a new part by cloning an existing record
C. Fill in the new record.
In the Interface Form, the mandatory fields that must be filled in are:

= Code. Indicate the Interface Code. The Code must be unique for each Interface,
since it is going to be used as a base to automatically generate other codes in the
application, such as Requirements and Documents. This is a text field with a
maximum length of 110 characters. Be aware that the IF code is not automatically
generated to give the user flexibility to use their own codes but it should be
connected to the related PT elements codes. Also, it is possible to define several
interfaces between the same configuration elements; although this is not a common
practice, it could be used by some organizations.

= Name. Describe the Interface in the shortest and most concise way possible. This is
a text field with a maximum length of 80 characters.

= Sub-subject. Indicate which subsystem (or group inside the organization) is
responsible for this Interface. This is a text field with a maximum length of 20
characters.

=  Element 1 combo box. The interface is defined in the border between two PT
elements. Select the first one of this two PT element. In the combo box, all Product
Tree elements existing in the application can be selected.

=  Element 2 combo box. The interface is defined in the border between two PT
elements. Select the second one of this two PT element. In the combo box, all
Product Tree elements existing in the application will be accessible.
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If any of the mandatory fields are not filled, then the tool gives an alert and the record cannot be
saved until all the mandatory fields have been introduced.

The rest of the fields that can be optionally filled are:

= Date. Indicate the creation date of the Interface. This is a date field with the
following format: dd-mm-yyyy, where dd: day, mm: month and yyyy: year.

= Description. Describe any additional information that can be useful. This is a text
field and it does not have a maximum length limit.

= Interface-related documents combo box. Select the code of the documents that
are related to the Interface. In the combo box, all documents existing in the
application can be selected and the user can select as many documents as required.

D. Save the new record.
In the Interfaces Form, click the Save button to save the record,
B
1 (

If the current record is not saved, the new record will not be created.

E. Close the Interfaces Form

In the Interfaces Form, click the Exit button to exit the form,

kd

If the record has been saved, the Interfaces Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E‘ Record changes have not been saved. Leave the form and lose changes?

Yes || No }

Figure 45: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the Interfaces Form.

7.3 Selecting a particular Interface

In the Main window, the form view of a particular Interface can be opened in two different
ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = Interfaces Form or press ALT+O+I.

In order to find a particular Interface, the following actions can be done:
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= Use the arrows for moving among the Interfaces currently selected in the form,

To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Interfaces currently selected in
the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be reset),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with™, “contains”, “is”, “ending by”)

= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),
= click Accept,

Interface Filters @

V| Data filter activated
# | Field [ op [ Value |

|2 . . |

Accept | Reset

Figure 46: Interface Filter to select the desired interface records by different fields
B. Selecting the Interfaces in the Interfaces View.
In the Main window, click the Views Menu = Interfaces View or press ALT+V+I.

In order to constrain (by Product Tree Element or by filtering) the number of Interfaces
listed in the view, see the steps to be followed in section 4.2.
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Select the desired Interface among the Interfaces listed in the table at the right side of
the window by double-clicking with the left button of the mouse.

7.4 Modifying existing Interfaces

The Interface to be modified must be already selected, which will be done by following the
steps described in section 7.3.

In the Interfaces Form, the following steps must be done in order to modify the selected
Interface.

A. Modify the desired fields.

Make the desired changes in the Interface fields, taking into account all constrains identified
in section 7.2, numbered item C).

All the fields in the Interfaces Form can be modified.

B. Save the modified record.

In the Interfaces Form, click the Save button to save the record,

&

If the record is not saved, the changes will not be applied.
C. Close the Interfaces form

In the Interfaces Form, click the Exit button to exit the form,

kd

If the record has been saved, the Interfaces Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

’Z] Record changes have not been saved. Leave the form and lose changes?

Yes || No |

Figure 47: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving.

= Click NO to come back to the Interfaces Form.
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7.5 Deleting an Interface

The Interface to be deleted must be already selected, which will be done by following the steps
described in section 7.3.

In the Interfaces Form, the following steps must be done in order to delete the selected Interface.
A. Delete the record.

In the Interfaces Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

@ Are you sure of deleting this record?

Figure 48: Warning Window to check if the user wants to delete the record

= Click YES to delete the record.
= Click NO to exit without deleting.
7.6 Export Interfaces to XLS
In the Main window, click the Tools Menu = Export Interfaces to XLS.

A new window will appear where the user must, first, introduce the subsystem and the file name
and path to save the xIs file, then, click Accept.

|£:| Export interfaces to xls @

Introduce the subsystem and filename/path where you want to
save the xls file.

Subsystem | | - |

File name [ |

Path =]

Accept | | Cancel |

Figure 49: Window to insert the subsystem and filename/path to generate the xIs file

A new window (it is necessary to have any xIs viewer installed) will show a list of the interfaces
of the subsystem and lower level elements that has been just introduced.
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15
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24
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28
29

A

Code
EF-SP-5H-100-0001
EF-SP-5H-100-0002
EF-SP-5H-100-0003
EF-SP-5H-100-0004
EF-SP-SH-100-0005
EF-SP-5H-100-0006
EF-SP-SH-100-0007
EF-SP-5H-100-0008
EF-SP-SH-100-000%
EF-SP-5H-100-0010
EF-5P-5H-100-0011
EF-SP-5H-100-0012
EF-SP-5H-100-0013
EF-SP-SH-100-0014
EF-SP-SH-100-0015
EF-SP-SH-100-0016
EF-SP-5H-100-0017
EF-SP-SH-100-001&
EF-SP-5H-100-0019
EF-SP-SH-100-0020
EF-SP-5H-100-0021
EF-SP-5H-100-0022
EF-SP-5H-100-0023
EF-SP-5H-100-0024
EF-SP-SH-100-0025
EF-SP-5H-100-0026
EF-SP-SH-100-0027

W 4+ ¥ Items

B
Name

Shutter Interface Flange

Lower light-well A
Lower light-well B
Shutter plate
Ancher

Anchor clamp
Sliding piece
Actuator
Microswitch support
Tensing piece
Synchronous disc B
Shutter flange
Junction

Connector support
End-of-travel block
End-of-travel block screw
Cover A

CoverB

Motor cover A
Motor cover B
Motor cover C
Shutter caver A
Shutter cover B
Shutter cover C
Upper light-well
Support studs

Base plate

c
PT Element

EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-5P-5H-100
EF-SP-SH-100
EF-5P-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-SH-100
EF-SP-SH-100
EF-5P-5H-100
EF-SP-SH-100
EF-5P-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-5H-100
EF-SP-SH-100
EF-SP-SH-100
EF-5P-5H-100
EF-SP-SH-100

Serial number

E
Comments

Lower light-well A
Lower light-well B
Shutter plate
Anchor

Anchor clamp
Sliding piece
Actuator
Microswitch support
Tensing piece
Synchronous disc B
Shutter flange
Junction

Connector support
End-of-travel block
End-of-travel block screw
Cover A

Cover B

Motor cover A
Hotor cover B
Motor cover C
Shutter cover A
Shutter cover B
Shutter cover C
Upper light-wel
Support studs
Base plate

Figure 50: After entering the subsystem, this window will show the result of the search of all the

interfaces of this subsystem and lower level elements found in the database.
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8. REQUIREMENTS

8.1 What is a Requirement?

A requirement is defined as the capacity or condition that a system, subsystem or component
must fulfil to satisfy the specification or contract that has been formally imposed to this system,
subsystem or component.

GECO is thought to manage all the requirements that must be produced during the design of a
system, which comprise the Functional Requirements and the Technical Requirements.

= At the beginning of a design, the Functional Requirements are defined to describe the
needs of the system, subsystem or component that is going to be designed.

= After a solution is found for the system, subsystem or component, the Technical
Requirements are defined to describe this solution.

Elsewhere, Functional and Technical Requirements are named as Requirements and
Specifications.

The requirements for a system, subsystem or component are normally grouped in a Requirement
or Specification document. The user must define the requirements paying attention that the set
of requirements is coherent, consistent and without conflicts among them.

Thinking in how to organize the requirements inside the documents, GECO has been
implemented to allow the user organizing the requirements in two levels: sections and
subsections. More information about the generation of requirement document can be found in
section 10.6.

8.2 Creating a new Requirement

Starting at the Main Window of the application,

Project configuration: Documentation View
File Views Forms Tools Help

—PT Code Title Issue |Edition Status __|Reference . Confi Date Sub-subjec
- IEF ANAEF/O0T Specirograph Optical Concepiual Design |1 A Created false |15-03-2006 |Optics
~31c PROJEF/002 Plate scale verification testin the Spectro... |1 B Created ftrue  |21-03-2006 |Optics
FROJEF/O0Z Spectrograph Mass verification 1 A Creats true  [21-03- Optics
RPT/EF/001 Merification Test Report in the Plate Scale .. |1 A Create false |21-03- Optics
RPT/EF/O02 Mwerification Test on the Spectrograph Tota. |2 A Create 'E\sa 21-03- Systern
RQIEF-RADO1 Rotator Adapter Functional specification 1 A Create ftrue  |21-03- Structures
RQIEF-SP-SS/EF-5P-5... |Interface requirements Support Structure-... [1 A Created ftrue  |21-03-2006 |System
RQIEF-SP/O01 Spectrograph Functional Requirements 2 B Created ftrue |21-03-2006 |Optics
SPIEF-SP-SHI001 Shutter Specification 1 A Created ftrue  |13-08-2007  [Shutter
Fiber Spectrograph Technical speciication |1 A Creatad true  [21-03-2006  [System

Figure 51: Main window of the application
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The following steps must be executed in order to create a new Requirement:
A. Open the Requirements Form.
In the Main window, the Requirements Form can be opened in two different ways:

A.l.  Going through the Forms Menu.

In the Main window, select Forms Menu = Requirements Form or press ALT+O+R.

The Requirements Form will be opened with all available records selected.

Code FR/EF-SP/001 Title* |InstrumentF’r0per Freguencies |
Document*  [RQUEF-SP/002 [+] source [Instrument specialist |
Ref. Line Valid* Section*  [Fiber Positioner Robot [*]
Req.type*  |Performance Requirements [+]  Auxiliary file

| Add | | Download | | Remove |
Requirement Text Parent Requirements Requirement images
All the proper frequencies, including the local # Parent Requirement # Images
modes, when the instrument will be fully 1_|FRIEF-SP/002 1 |This is aview ofthe telescope
assembled, with all the optical elements and > 2 |Prueba de gif
the cryostat, will be over 60Hz, excluding the 3 |Prueba de PNG
electrical cabinets. >

s [ ROMEIMO] [EIEGDm @)

Figure 52: Requirements Form showing all the selected records

A.ll.  Selecting a Requirement in the Requirements View.

In the Main window, click the Views Menu = Requirements View or press ALT+V+R.
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B Project configuration: Requirements View

File Views Forms Tools Help

PT Code | Name Document Reference ... Descripf|

o~ I EF FRIEF-SP-FW/001 \Angular Position Repeatability |RQ/EF-SP/001 PD The angular position repeteali
FRIEF-SP-SH/001 Shutter Control SP/EF-SP-SHI001 PD The Shutter Unit operation sh
FRIEF-SP-SHI002 Shutter Minimum Exposure Ti... |SP/EF-SP-SH/001 PD The minimum useful exposury
FRIEF-SP-SHI004 Shutter Exposure Time Inhom... [SP/EF-SP-SHI00T __[FD_____[The exposure time inhomoge
FR/EF-SP-SHI005 Shutter Repetition rate SP/EF-SP-SHI001 PD The minimum time interval be,
FR/EF-SP-SH/006 Shutter MTBF SP/EF-SP-SHI001 PD The MTBF shall be larger than
FR/EF-SP/001 Instrument Proper Frequencies |RQ/EF-SP/001 PD All the proper frequencies, inc
FRIEF-SP/002 Reference Temperature RQ/EF-SP/001 PD The reference temperature fol
FRIEF-SF/003 [Envelopes |RQIEF-SPIO01 PD _[The instrument envelopes, in
FRIEF-SP/004 Spectral stability RQIEF-SP/001 PD The spectral stability of the sp
FR/EF-SP/00S Flexure RQ/EF-SP/001 PD The maximum flexure on the ¢
FRIEF-SPJ006 Spectrograph Mass RQIEF-SP/001 PD The spectrograph total mass
FRIEF-SP/007 Spectrograph Gravity Center  |RQ/EF-SP/001 PD _|The gravity center of the spect
FRIEF-SP/008 Operational Temperatures RQJEF-SP/001 PD The operational temperature
FR/EF-SP/009 Thermal gradients prevention ... |RQ/EF-SP/001 PD The design should include th
FRIEF-SP/010 Heat pati i RQ/EF-SP/001 PD The design of the instrument
FR/EF-SP/013 MTBF RQIEF-SP/001 PD The MTBF shall be of at least
FRIEF-SF/014 MTTR RQ/EF-SP/001 PD The MTTR shall be less than
FRIEF-SP/015 Prevention of failures tools gui... |RQ/EF-SP/001 PD There should be tools for pred
FRIEF-SP/016 Maintenance Simplicity guideli... RQ/EF-SP/001 PD tasks should be
FRIEF-SP/018 Modularity guideline RQ/EF-SP/001 PD The instrument subsystem sh
FRIEF-SPI019 MPMNT RQJEF-SP/001 PD The instrument shall have a M}

I L»

Figure 53: Requirements View (right panel) showing all the selected requirements associated to

the selected PT element (left panel)

Select a Requirement among the Requirements listed in the table at the right side of the
window by double-clicking with the left button of the mouse.

The Requirements Form will be opened only with the selected record available.

Requirement Form

Code FR/EF-SPI008 Title* |Ogerati0na| Temperatures |
Document* |RQ.I'EF-SPI{JO1 |V| Source |SystemEngineeringGr0up |
Ref. Line Valid* Section*  [Environmental Requi t [~]
Req.type*  |Thermal Interface Reauirements|w |  Auxiliary file

| Add || Download || Remove |
Requirement Text Parent Requirements Requirement images
The operational temperature shall be in the # | Parent Requirement # | Images
range -6°C and +35°C. > | > |

[¢] - [@][ele][e] [BI[@I+LI[T] [E]

Figure 54: Requirements Form showing only the selected record
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B. Add a new record.
In the Requirements form, new requirement can be created in two different ways:
B.l.  Starting an empty requirement.

In the Requirements Form, click the Add button to add a new record,

o

A new window will appear,
= select the requirement type in the Requirement Type combo box,

= select the Product Tree or Interface code in the PT Element or interface combo
box,

= click Accept,

New requirement @

Enter the requirement type and the associated PT element
or interface:

Requirement Type: ]
PT element or interface: | 2
Accept Cancel

Figure 55: Requirements Form

The new Requirement Code will be automatically generated as the first one available
for the Requirement type and Product Tree or Interface code selected.

All requirement Codes follow the same pattern as described below:
TT/PT/nnn

where,

TT: FR (Functional Requirement) or TR (Technical Requirement)

PT: Product Tree Element or Interface code

nnn: Sequence number that will be automatically generated by the application
The Requirement Code is unigue for each requirement.
The user can change of this Code the Product Tree or Interface and/or the number.

The Requirement code convention is defined before starting to use GECO. More
information about it can be found in section 18.
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x
Code [FRIEF-5PID22 | Title* [ |
Document* | [+] source I | |
Ref. Line ﬂ Valid* Section* \Gen eral Requirements | - |

Req.type*  |Thermalinterface Requirements|w|  Auxiliary file

| Add | | Download | | Remove |
Requirement Text Parent Reguirements Reguirement images
# | Parent Requirement # | Images
> | > |

w2 [@][@][0o][0] [O][@]«+][=] [a]

Figure 56: Requirements Form once the PT element or interface and the requirement type has
been chosen as shown in Figure 55.

B.Il.  Cloning an already existing Requirement.

In the Requirements Form, click the Copy button to clone the requirement that is
currently selected in the form,

&

The new Requirement Code will be automatically generated as the first one available

for the same Requirement type and Product Tree or Interface code of the Requirement
that has been cloned.

*

Code [FRIEF-5PI022 | Title* [Operational Temperatures |
Document* |RQJ'EF-SPJ‘[]01 \V| Source |System Engineering Group |
Ref. Line Valid* Section* |Environmenta| Requirements |V|
Reg.type*  [Thermal Interface Requirements |« |  Auxiliary file

| Add | | Download \ | Remove |
Requirement Text Parent Requirements Requirement images
[The operational temperature shall be in the # | Parent Requirement # ‘ Images
range -6°C and +35°C. > | > ‘

eeme [ |[@[@][0] [O[EI ][] [@]

Figure 57: Requirements Form ready to introduce a new requirement by cloning an existing
record
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C. Fill in the new record.

In the Requirements Form, the mandatory fields that must be filled in are the following

ones:

Code. The requirement code is automatically generated by the application, but it
can be modified by the user. If so, the application will check that there is no other
requirement with the same code before saving the record. This is a text field with a
maximum length of 60 characters.

Title. Describe the objective of the requirement in the shortest and more concise
way possible. This is a text field with a maximum length of 150 characters.

Valid. Indicate if the requirement is still applicable or not. This means that the
requirement can be migrated to the corresponding document or not. By default, all
requirements are applicable.

Reference line combo box. Select the reference line of the requirement among the
options offered in the Reference line combo box, which are the following ones:

o CD (Conceptual Design)
o PD (Preliminary Design)
o DD (Detailed Design)
o PRD (PRoDuction Phase)
By default, the reference line is “CD”.

Document combo box. Select the code of the Requirement or Specification
document that is going to include this requirement. In the combo box, all
Requirement (REQ/...) and Specification (SPE/...) documents existing in the
application will be accessible.

Type combo box. Select the requirement type among the options offered in the
Type combo box, which includes the following ones:

o Functional Requirement

o Performance Requirement
o Physical Requirement

o Environmental Requirement
o Operation Requirement

o Personnel Requirement

o Production Requirement

o Handling Requirement

o RAMS Requirement

o Configuration Requirement
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o Standardization Requirement

o Design Requirement

o Functional Interface Requirement
o Thermal Interface Requirement

o Electrical Interface Requirement
o Physical Interface Requirement

o Software Interface Requirement

The requirement type will be used later to define the subsection of the requirement
whenever it is exported to a document (see section 10.6). By default, the
requirement type is “Functional requirement”.

Section combo box. Select or introduce the requirement section. That is, the user
can select any of the options already included into the combo box (that offers all the
sections previously defined for the document of the requirement) or, alternatively,
introduce manually a new section; in this case, the section will be added to the
combo box list for the next time this option is used. By default, the section is
“General requirements”. \When a new section is introduced, it must be taken into
account that the maximum length of this field is 80 characters.

If any of the mandatory fields are not filled, then the tool gives an alert and the record cannot be
saved until all the mandatory fields have been introduced.

The rest of the fields that can be optionally filled are:

Source. Indicate the origin of the requirement, i.e., which person, organism or
document is responsible for this requirement. It is important to mention that all
requirements should be justified either by a Source or by one or several Parent
Requirements, or by both. This is a text field and it does not have a maximum
length limit.

Auxiliary file. Introduce an auxiliary file, if desired, for this requirement. Select the
auxiliary file from the File Manager when clicking in the Add Button.

Parent Requirements combo box. Select as many Parent Requirements as
necessary to indicate what already defined requirements are the origins of the
current Requirement. It is important to mention that all requirements should be
justified either by a Source or by one or several Parent Requirements. In the
combo box, all requirements already existing in the application will be accessible.

Description. Describe the content of the Requirement. It is convenient to follow the
System Engineering practice rules as summarized in the following lines:

o A requirement must be unique and not a combination of several
requirements.

o A requirement must not reference others requirements inside its text.

o A requirement must be brief and easy to read and to understand.
Explanations about the requirement could be in an analysis document
which can be referenced in the Source of the requirement.
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o A requirement must not be ambiguous. So, wording like “and/or”, “etc”,

99 ¢

“maximize”, “minimize”, “as much as possible”, etc., must be avoided.
o Technical requirements must be reachable and verifiable.
This is a text field and it does not have a maximum length limit.

= Images combo box. Introduce as many images as needed to complete the content
of the Requirement (i.e., all information that does not suit in a text paragraph, such
as equations, tables, figures, etc., must be converted into image format to be
included in the requirement). When a new combo box row is selected, a new
window will appear,

= introduce the Title of the image,

= select the image Path, by writing it directly in the text line or opening the
File Manager when clicking in the File Explorer Button,

= select if the image is going to be stored in the Database or only the
reference to it by clicking in the File by reference box,

= click Accept,

Title: |
Path: |

[v| File by reference

Accept ||___ Cancel

Figure 58: Window to include an image associated to a requirement
D. Save the new record.

In the Requirements Form, click the Save button to save the record,

(' 0
J

If the current record is not saved, the new record will not be created.
E. Close the Requirements Form

In the Requirements Form, click the Exit button to exit the form,

kJd

If the record has been saved, the Requirements Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.
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@ Record changes have not been saved. Leave the form and lose changes?

Figure 59: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving

= Click NO to come back to the Requirements Form.

8.3 Selecting a particular Requirement

In the Main window, the form view of a particular Requirement can be opened in two different
ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = Requirements Form or press ALT+O+R.
In order to find a particular requirement, the following actions can be done:

= Use the arrows for moving among the Requirements currently selected in the
form,

To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Requirements currently selected
in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value Text Field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,
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= define as many filters as wanted (by adding new lines),
= click Accept,

Requirements Filter @

[v] Data filter activated
# Field Op Valor ]

>>

Accept ] Reset

Figure 60: Requirements Filter to select the desired requirements by different fields
B. Selecting the Requirement in the Requirements View.
In the Main window, click the Views Menu = Requirements View or press ALT+V+R.

In order to constrain (by Product Tree Element or by filtering) the number of
requirements listed in the view, see the steps to be followed in section 4.2.

Select the desired Requirement among the requirements listed in the table at the right
side of the window by double-clicking with the left button of the mouse.

8.4 Modifying existing Requirements

The Requirement to be modified must be already selected, which will be done by following the
steps described in section 8.3.

In the Requirements Form, the following steps must be done in order to modify the selected
Requirement.

A. Modify the desired fields.

Make the desired changes in the Requirement fields, taking into account all constrains
identified in section 8.2, numbered item C).

All the fields in the Requirements Form can be modified.
B. Save the modified record.

In the Requirements Form, click the Save button to save the record,

('"’\
J

If the record is not saved, the changes will not be applied.
C. Close the Requirements Form

In the Requirements Form, click the Exit button to exit the form,

kd
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If the record has been saved, the Requirements Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E Record changes have not been saved. Leave the form and lose changes?

Figure 61: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving

= Click NO to come back to the Requirements Form.

8.5 Deleting a Requirement

The Requirement to be deleted must be already selected, which will be done by following the
steps described in section 8.3.

In the Requirements Form, the following steps must be done in order to delete the selected
Requirement.

A. Delete the record.

In the Requirements Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E‘ Are you sure of deleting this record?

Figure 62: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.

8.6 Searching of Requirement’s Parents

In the Main window, click the Tools Menu = Consult requirement’s parents Of Press
ALT+T+P.

A new window will appear where the user must, first, introduce the Requirement Code (i.e., the
Code of the Requirement whose Parents are going to be searched) and, then, click Accept.
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Requirement Insertion @

Enter the child requirement

Requirement I

Accept | | cancet |

Figure 63: Window to insert the child requirement whose parent requirements have to be found

Requirement Insertion

Enter the child requirement

Requirement: FRAC-CRIO01

| Accept | | Cancel |

Figure 64: The child requirement code has to be inserted in the field

A new window will show the Parents Requirements of the Requirement that has been just
introduced.

B Requirement’s Parents =]
Parent reguirement code Parent reguirement itle Parent reguirement text Docurment Child requirernent code
FRIIC/O01 ‘ Wavelength Range The wavelength range shall be from 1 ta 2.5 microns | RQWCID01 FRAC-CRIN0

< i

Figure 65: After entering the child requirement whose parents have to be found, this Window will show
the result of the search with all the parent requirements found in the database.

8.7 Searching of Requirement’s Children

In the Main window, click the Tools Menu = Consult requirement’s children or press
ALT+T+C.

A new window will appear where the user must, first, introduce the Requirement Code (i.e., the
Code of the Requirement whose Childs are going to be search).
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Enter the parent requirement

Requirement ||

Generate xls |

Figure 66: Window to insert the parent requirement whose child requirements have to be found
=> In the case the user wants the result in xIs file, click Generate xIs button.

A new window will appear where the user must introduce the file name and path to
save the xIs file, then, click Accept.

Introduce the filename/path where you want to save the xls file.

File name I [

| Accept | | Cancel |

Figure 67: Window to insert the filename/path to generate the xlIs file.
And now, in the previous window (see Figure 67) click Accept.

A new window (it is necessary to have any xIs viewer installed) will show the
Children Requirement of the Requirement that has been just introduced. Be aware
that only the direct children of the parent requirement will be shown.

B [ D E

A
1 | Child reauirement code |  Child requirement title Child requirement text Document Parent requirement code
2 [FRIEF-SPIO0T Instrument Proper Frequencies | Allthe proper frequencies, including the local modes, when the instrument will be fully assembled, with allthe optice ROEF-SP/002  FRIEF-SPI002
3 |FRIEF-SR/020 Spectrograph location The spectrograph wil be installed in the T Telescope RO/EF-5P001  FREF-SPIOT
4 |FREFIO01 Spectrograph The color shall be whits RO/EF-5P001  FRIEF-SPI01
5 |FRIEFI001 Spectrograph The color shall be white RQJEF-SP/001  FRIEF-SPI00S
[
7
8
]
1n

Items @® 4

Figure 68: After entering the parent requirement whose children have to be found, this
window will show the result of the search with all the children requirements found in the
database.

= In other case, click Accept button.

A new window will show the Children Requirement of the Requirement that has
been just introduced. Be aware that only the direct children of the parent
requirement will be shown.
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Requirement’s Children

Child requirement code Child requiremnent title Child requirement text Cocument Parent requirement code
FRIC-CRIOOT \ Operating Termperature The operating temperature of the cryastat shall be RQCM01 FRACMO1

4] i I3

Figure 69: After entering the parent requirement whose children have to be found, this window
will show the result of the search with all the children requirements found in the database.

8.8 Export requirements to XLS
In the Main window, click the Tools Menu = Export requirements to XLS.

A new window will appear where the user must, first, introduce the document, the file name and
the path to save the xIs file and, then, click Accept.

Introduce the requirement document, and filenameipath where you
want to save the xls file.

Document | | - |

File name | |

Path [ = |

| Accept | | Cancel |

Figure 70: Window to insert the document and filename/path to generate the xIs file

A new window (it is necessary to have any xIs viewer installed) will show a list of all
requirements at the document selected.

5 c o E
osument sode Souree Raf_line

RO/EE SH001 =}

RO/EE SH001 =)

RO/EE SH001 [

RO/EE Sto0! o

1 A
2 FREESIE
3 FRIEESIR
§ | FREE-SP01
5 |FRIEE-SM0S

Filing rules | Requirements ® <

Figure 71: After entering the document, this window will show the result of the search of all requirements
of the selected document found in the database.
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8.9 Import requirements from XLS

The first step to import the requirements of a document is to prepare the xls file that contains the
requirement information.

To produce a template of this xls file you only need to export the requirements of the document
as explained in the section 8.8. After producing it, follow the instructions included in the
template file to fill it in correctly.

In the Main window, click the Tools Menu = Import requirements from XLS.

A new window will appear where the user must, first, select the file to be imported and, then,
click Accept.

| £ Import requirements from XLS =

Introduce the xls file of the requirements to import.

File name |:|

Accept ‘ ‘ Cancel |

Figure 72: Window to insert the xls file to import the requirements

If the requirements import is finished without any error a help window will appear as follow:

® All the requirements from the xlIs file have been imported.

Figure 73: Import requirement help window

|
|
|
|
1
I

In any other case, an error window will appear explaining what requirements have not been
imported and why.

Error X

® [Part otne requirements rom the s file have been imported

Requirements not imported
FRIMET/026: (ERROR) The requirement already exists. You have to change the value of the field New from 1 to 0 if you want to update the requirement

Figure 74: Import requirement error window
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9. VERIFICATION MATRIX

9.1 What s the Verification Matrix?

The Verification Matrix collects all the information that is going to be generated during the
process of verifying the requirements, which includes information such as the planning of the
verification tests and the result of these activities.

The Verification Matrix must include all Technical requirements. The Technical requirements
describe the design solution of the system, which means that, as soon as the Technical
Requirements have been approved, these requirements are going to be implemented and,
therefore, they must be verified.

The Verification Matrix provides the status of the system. The user can easily check what
requirements have been fulfilled and which ones could compromise the system objectives.

9.2 Exporting Requirements to the Verification Matrix

In the Main window, click the Tools Menu = Insert requirements into the Verification Matrix
or press ALT+T+E.

A new window will appear,

=  select in the Subsystem combo box the desired Product Tree element Code (i.e., the
Code of the Product Tree element which Technical requirements are going to be
exported to the Verification Matrix); or in the Document combo box the desired
Document (i.e., the Code of the requirement document which Technical requirements
are going to be exported to the Verification Matrix),

=  click Accept,
|§|

Enter the subsystem or document associated to the
requirements to be inserted into the Verification Matrix:

Subsystem | | - |

Document | | hd |

| Accept | | Cancel |

Figure 75: Window to select the subsystem or requirement document whose requirements have to be
inserted into the Verification Matrix.

The user can check that the desired requirements have been correctly exported in the
Verification Matrix View (see section 4.2.1). Please note that the application is exporting all the
Technical Requirements of the PT element selected as well as of the lower levels of the PT
elements hanging of the one selected, or of the requirement document.
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B Project configuration: Verification Matrix View

File Views Forms Tools Help

drT Code Marme Test Procedure Test Responsible Doer Plar
¢ CIEF FRIEF-SP/001 Instrument Proper Freguencies |PROVEF/D02
D EF-A0 FRIEF-SP/002 Reference Temperature
FRIEF-SP/003 Envelopes
[ eF-cr FRIEF-SP/004 Spectral stability
D EF-Ct FRIEF-SF/D05 Maximum Flexure
D EF-C5 FR/EF-EP/00G Spectrograph Mass
D EF-ClU FRIEF-SP/OOT Spectrograph Gravity Center
FRIEF-SP/008 Operational Temperatures
[ EF-EC FRIEF-5P/009 Thermal gradients preventian
D EF-FS FRIEF-SF/D10 Heat dissipation guideline
[y EF-RA FRIEF-SP/012 MTEF
[y er-Re FRIEF-SP/014 MTTR
FRIEF-SP/015 Prevention of failures tools gui...
¢ CIEF-5P FRIEF-5PI016 Maintenance Simplicity guideli...
[y EF-gP-ca FRIEF-SFI012 Modularity guideling
[ EF-aP-cE FRIEF-SP/013 MPMMT
D EF-SP-00 FRAC-CRIN01 Operating Temperature
o CEFEF-CR FRAC/O01 Wiavelenoth Range
[} EF-sP-FE
[ EF-sP-FL
[} EF-P-Fyy
[ EF-sP-oT
o [ EF-SP-SH
[ EF-aP-53
P Ic
Oic-cr
[ 1c-pe
¢ CJIc-or
[ 1c-0p-FI

Figure 76: Verification Matrix View

9.3 Selecting a particular Requirement in the Verification Matrix

The Requirement Code and Title are displayed in the Verification Matrix Form.

Verification Matrix Form @
Code FRIEF-SPI0Z20 Title Specirograph location
Responsible |Garcia Varaas, Marisa [+  Verification method
Doer |Garcia Varaas, Marisa [« |
Planned Date |UU—UU—UUUD | Verification result
Exec. Date [00-00-0000 |
Test procedure [PROJEFIDO2 [*]  verific. milestones
Test report [ [=]
Non-conform. | | b \ Cr
Conform [
ot [@ [ [0 ][] [B][C][+&][0] [@]

Figure 77: Verification Matrix Form

In the Main window, the form view of a particular Requirement in the Verification Matrix can
be opened in two different ways:
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A. Going through the Forms Menu.

In the Main window, select Forms Menu = Verification Matrix Form or press
ALT+O+V.

In order to find a particular requirement, the following actions can be done:

= Use the arrows for moving among the Requirements currently selected in the
Verification Matrix Form,

To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Requirements currently selected
in the Verification Matrix Form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value Text Field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

Requirements Filter g]

[v] Data filter activated

# Field [ op I Valor |
[>> | | | |

Accept \ Reset

Figure 78: Requirements Filter to select the desired requirements by different fields
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B. Selecting the Requirement in the Verification Matrix View.
In the Main window, click the Views Menu = Requirements View or press ALT+V+E.

In order to constrain (by Product Tree Element or by filtering) the number of
requirements listed in the view, see the steps to be followed in section 4.2.

Select the desired requirement among the requirements listed in the table at the right
side of the window by double-clicking with the left button of the mouse.

9.4 Modifying existing information in the Verification Matrix

The Requirement in the Verification Matrix to be modified must be already selected, which will
be done by following the steps described in section 9.3.

In the Verification Matrix Form, the following steps must be done in order to modify the
selected Requirement.

A. Modify the desired fields.
Make the desired changes in the Requirement fields:

= Responsible combo box. Identify the person responsible to verify the requirements.
The persons available in the combo box shall be the ones previously introduced as
Users in the application (see section 15).

= Doer combo box. Identify the person responsible to execute the test procedure and
verify the requirement. The persons available in the combo box shall be the ones
previously introduced as Users in the application (see section 15).

= Planned date. Indicate the date that has been planned to verify the requirement.
This is a date field with the following format: dd-mm-yyyy, where dd: day, mm:
month and yyyy: year.

= Execution date. Indicate the date when the requirement has been verified. This is a
date field with the following format: dd-mm-yyyy, where dd: day, mm: month and

YYYY: year.

= Test procedure combo box. Identify the procedure (if any) that has been
previously defined to be followed during the verification of the requirement. In the
combo box, all Procedures (PRO/...) documents existing in the application will be
accessible.

= Test report combo box. Identify the report (if any) that has been generated after
the test that has been executed to verify the requirement. In the combo box, all
Reports (RPT/...) documents existing in the application will be accessible.

= Non-conformity combo box. If the requirement has not been verified, a non-
conformity could be raised to track and analyze the problem. In the combo box, all
Non-conformities existing in the application will be accessible.

= Conform. Indicate if the requirement has been verified or not, which means that the
requirement complies or not with the requirement text. By default, the requirements
have not been verified yet and, therefore, they do not appear as “Conform”.
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= Verification method. Describe the method that is going to be used to verify the
requirement. This is a text field with a maximum length of 3000 characters.

= Verification result. Describe the result of the test that has been executed to verify
the requirement. This is a text field with a maximum length of 3000 characters.

= Verification milestones. Describe the milestones to verify the requirement. This is
a text field with a maximum length of 255 characters.

= Comments box. Describe any additional comments related to the verification test
to be done or already executed. This is a text field with a maximum length of 255
characters.

B. Save the modified record.

In the Verification Matrix Form, click the Save button to save the record,

("\

J

If the record is not saved, the changes will not be applied.
C. Close the Verification Matrix Form

In the Verification Matrix Form, click the Exit button to exit the form,
kd

If the record has been saved, the Verification Matrix Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E] Record changes have not been saved. Leave the form and lose changes?

Yes || No J

Figure 79: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the Verification Matrix Form.

9.5 Deleting a Requirement in the Verification Matrix

The Requirement to be deleted must be already selected, which will be done by following the
steps described in section 9.3.

In the Verification Matrix Form, the following steps must be done in order to delete the selected
Requirement.
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A. Delete the record.

In the Verification Matrix Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E Are you sure of deleting this record?

Figure 80: Warning Window to check if the user wants to delete the record

= Click YES to delete the record.

= Click NO to exit without deleting.

9.6 Verification Matrix Summary View

In the Main window, click the Tools Menu = Verification Matrix summary view or press

ALT+T+V.

A new window will appear where the user must, first, introduce the subsystem or the
requirement document, and the file name and path to save the pdf file, then, click Accept.

Introduce the subsystem and filename/path where you want to
save the Verification Matrix summary view pdf file.

Subsystem “

]
Document ‘ |v|

File name [ |

Path L=

Accept | | Cancel |

Figure 81: Window to insert the subsystem or requirement document, and filename/path to generate the

pdf file

A new window (it is necessary to have installed any pdf viewer) will show a summary view of
the verification matrix elements of the subsystem and lower level elements or of the requirement
document that has been just introduced.
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Verification Verification method Verifieation resnlt:

Requirement code Raquirement itle
stones

FR/EE-S1/001

FR/EE-S1/002
FR/EE-51/003

TR/EE-S1/001

Figure 82: After entering the subsystem, this window will show the result of the search with all the
verification matrix elements of this subsystem and lower level elements or of requirement document found
in the database.

9.7 Export Verification Matrix to XLS
In the Main window, click the Tools Menu = Export Verification Matrix to XLS.

A new window will appear, where the user must, first, introduce the subsystem or requirement
document, the file name and path to save the xIs file and, then, click Accept.

x

Introduce the subsystem and filename/path where you want to
save the Verification Matrix summary view xls file.

Subsystem ” -

[~]
Document | |V|

File name [ |
[ Accept | [ cancer |

Figure 83: Window to insert the subsystem or requirement document, and filename/path to generate the
xls file

A new window (it is necessary to have installed a xlIs viewer) will show the verification matrix
elements of the subsystem (and lower level elements below this subsystem) or of the
requirement document that has been just introduced.
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1 Requirement code .l Requirement title Verification milestones Verification method Verification results
2 FR/EE-S1/001 Precision de anclaje del adaptador al rotador Nasmyth
3 FRIEE-S1/002 Masa del adaptador
4 FR/EE-S1/003 Posicidn de la estructura con respecto al adaptador
5 TRIEE-S1/001 Masa y Volumen del espectrigrafo de ejemplo SA Test
6 TR/EEMDO1 Masa y Volumen del espectrigrafo de ejemplo
7 TREEM02 Rango de longitudes de onda del espectrigrafo de ejem|
8 TR/EEMOD3 Repetibilidad del alineamiento entre el espectro y una filz
9 TRIEE/OD4 Repetibilidad de la posicidn angular de la rueda de filiros
10
1
12
M 4 r M| Ttems <¥J [ m

Figure 84: After entering the subsystem or requirement document, this window will show the result of the
search, which will include all verification matrix elements found in the database for the selected
subsystem (and lower level elements below this subsystem) or for the selected requirement document.

9.8 Import Verification Matrix from XLS

The first step to import the verification matrix is to prepare the xls file that provides the
verification matrix template and contains verification matrix information.

To produce a template of this xIs file you only need to export the verification matrix as
explained in the section 9.7. After producing it, follow the instructions included in the template
file to fill it in correctly.

In the Main window, click the Tools Menu = Import verification matrix from XLS.

A new window will appear where the user must, first, select the file to be imported and, then,
click Accept.

=

Introduce the xls file of the verification matrix items to import.

File name |:|

Accept ‘ | Cancel |

Figure 85: Window to insert the xIs file to import the verification matrix

If the requirements import is finished without any error a help window will appear as follow:

Py [
'\\U All the verification matrix items from the xIs file have been imported. |

Figure 86: Import verification matrix help window
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In any other case, an error window will appear explaining what requirements have not been
imported and why.

® Part of the verification matrix items from the xIs file have been imported

erification matrix items notimported:

FRIEF-SP/0T70: (ERROR) The requirement FR/EF-SP/070 does not exist in the verification matrix. Remember to insert the requirement in the verification matrix (Tools -= Insert requirements into the
erification matrix) before to import it.

Figure 87: Import verification matrix error window
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10. DOCUMENTS

10.1 What is a Document?
A Document is commonly defined as a writing that contains information.

In any organization, there are a lot of different documents that must be generated and kept. Not
only technical documents such as Requirement or Specification documents, Drawings, Reports,
Analysis, Procedures, etc. but, also, formal documents such as Contracts, Intentions to Tender,
Statement of Work documents, etc.

GECO provides the means to organize, to classify and to access all these documents?.

10.2 Creating a new Document

Starting at the Main Window of the application,

B Project configuration: Documentation View
Eile Views Forms Tools Help

lj PT Code Title Issue | Edition Status  |Reference .|Confi.. Date Sub-subject

o~ JEF NAEFMD01T Spectrograph Optical C Cesign 1 A Created false [15-03-2006 |Optics

-qiIc PROJEFIOOZ Flate scale verification testin the Spectro... 1 B Created true  |21-03-2006 | Optics
FPROJEFIONZ Spectrograph Mass verification 1 A Created true  [21-03-2006 | Optics
RFPT/EFIDOT Verification Test Report in the Plate Scale 1 A Created false |21-03-2006 | Optics
RPT/EFIO0Z Werification Test on the Spectrograph Tota...|2 A Created ffalse |21-03-2006 |System
RQEF-RAOOT Rotator Adapter Functional specification 1 A Created true  [21-03-2006 | Structures
RGVEF-SP-SS/EF-SP-5... |Interface reguirernents Support Structure-... |1 A Created true  [21-03-2006  Systern
RCQ/EF-SFI001 Spectrograph Functional Reguirements 2 B Created true  [21-03-2006 | Optics
RQACMO1 IR Camera Reguirements Cocument 1 A Created cD false |28-08-2007 |System
SP/EF-SP-SHID0 Shutter Specification 1 A Created true  [13-06-2007 | Shutter
SP/EFI001 Fiker Spectrograph Technical specification 1 A Created true  (21-03-2006 | Systern

Figure 88: Main window of the application
The following steps must be executed in order to create a new Document:
A. Open the Documents Form.

In the Main window, the Documents Form can be opened in two different ways:

L1t is important to mention that the documents themselves are not stored in the Database, only the
information about them, including the link. So, the Database back-ups do not manage the documents
back-ups, that must be done independently.
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Going through the Forms Menu.
In the Main window, select Forms Menu = Documents Form or press ALT+0O+D.

The Documents Form will be opened with all available records selected.

Documentation Form @

Code ANAJEFID01 Title* |Spectrograph Optical Conceptual Design |
Sub-subject* Optics | 2y \Optlcs.Analysis. Feasihility. Spectrograph |

Creation date*  [15-03-2006 Location [Room 1-1 | vLink | |
Reviewdate  [00-00-0000 Version* 1 Issue’ |A_ | Referenceline | |[v| Conf O
Approval date  [00-00-0000 | Accesslevel* Status* CheckedOut  Type* ANA

Summary Comments
# Author* # Reviewer
1 |Rodriguez Rodriguez, Fernando 1 |Hernandez Rodriguez, Isabel
>> >>
# Approver # Distribution
1_|Del Castillo Rodriguez, Eva 1 _|Blanco Garcia, Clara
>> >>

wemn [@][@][0][0] [EI@ILI[E] @]

Figure 89: Documents Form showing all the selected records

A.l.  Selecting a Document in the Documents View.

In the Main window, click the Views Menu = Documents View or press ALT+V+D.

B Project configuration: Documentation View

File Views Forms Tools Help

= Code | Title Issue [Edition| Status |Reference ..[Conf D b

- CEF ANAEF/DT I£; Opfical Conceptual Design A Create alse|15-03- Optics

~ie ROEFDZ Flate scale verification testin the Spectro. B Create e [21-03- Optics
PROEFIO03 Mass veriication A Create e [21-03- Optics
RPT/EF/O01 erification Test Repoit in the Plate Seale & Create [false[21-03- Optics
RPT/EF/D Teston the Tota.|2 A Create alse|21-03 Systemn
ROJEF-RAI0T Rotator Adapter Functional specification |1 & Create e [21-03- Structures
RO/EF-5P-55/EF-5P-5... Inferface Support Structure-_[1 & Create e [21-03 Systemn
ROJEF-SP/001 Spectrograph Functional Requirements |2 B Create e [21-03- [Optics
ROACHIOT IR Carera Reaui Document 1 A Create o alse_|20-08- Systern
SPIEF-SP-SHIO0T Shutter Specification 1 & Create rue [13-06-3007 |Shutter
EREF] Fiber Technical i & Create e |21-03-2006|System

Figure 90: Documents View (right panel) showing all the selected document associated to the
selected PT element (left panel)
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Select a Document among the Documents listed in the table at the right side of the
window by double-clicking with the left button of the mouse.

The Documents Form will be opened only with the selected record available.

Documentation Form

Code ANAEFIO01 Title* [Spectragraph Optical Conceptual Design |
Sub-subject* [optics Keywords* [Optics. Analysis. Feasibility. Spectrograph |
Creation date*  [15-03-2006 Location [Room1-1 | vLink | ]
Review date [00-00-0000 Version* 1] tssue* [a | ReferencelLine ]:E Conf |}
Approval date  |00-00-0000 Accesslevel’ [R [v| Status* CheckedOut  Type* ANA
Summary Comments

# Author® # Reviewer

=

Rodriguez Rodriguez, Fernando

1 |Hernandez Rodriguez, Isabel

# Approver

# Distribution

-

Del Castillo Rodriguez , Eva

1 |Blanco Garcia, Clara

@

1 from 1

(2 |[@][0][e]

(BIE]¢FI[T] [&]

Figure 91: Documents Form showing only the selected record

B. Add a new record.

In the Documents Form, new Documents can be created in two different ways:

B.l.  Starting an empty Document.

In the Documents Form, click the Add button to add a new record,

A new window will appear,

=

o

= select the document type in the Document Type combo box,

= select the Product Tree or Interface code in the PT Element or interface combo

box,

= click Accept,
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B3 New Document @

Enter the document type and the associated PT element or
interface:

Document Type: [ A4

PT element or interface: | | +]

[ Accept J | Cancel i

Figure 92: Documents Form

The new Document Code will be automatically generated as the first one available for
the Document type and Product Tree or Interface code selected.

All Document Codes follow the same pattern as described below:
TT/PT/nnn
where,
TT: Document type, which include the following options:
= Analysis (ANA)
= Drawing (DR)
= Interface (INT)
» Minutes of Meeting (MOM)
*  Procedure (PRO)
= Report (RPT)
= Requirement document (RQ)
= Specification document (SP)
= Technical note (TEN)
PT: Product Tree Element or Interface code
nnn: Sequence number that will be automatically generated by the application
The Document Code is unique for each document.

The Document Code convention is defined before starting to use GECO. More
information about it can be found in section 18.
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Documentation Form

Code ANAEF-ADIOD1

Sub-subject* I

Creation date* [17-01-2008

Review date [00-00-0000

Approval date  [00-00-0000

Summary

|

Title* [
Keywords* [ i
\

| Link | |
Version* Issue* Reference Line Conf O
Access level* Status* Created Type* ANA

Comments

Location

[ Reviewer

# | Distribution

ewme [@ |[@][O][0] [O][@][ ]

(@]

Figure 93: Documents Form once the PT element or interface and the document type has been

chosen as shown in Figure 92

B.1l1. Cloning an already existing Document.

In the Documents Form, click the Copy button to clone the document that is currently

selected in the form,

&

The new Document Code will be automatically generated as the first one available for
the same Document type and Product Tree or Interface code of the Document that has

been cloned.
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Documentation Form @

Code ANAEFI002 Title* |Spectrograph Optical Conceptual Design N
Sub-subject* [optics | Keywords* [Optics. Analysis. Feasibility. Spectrograph |
Creation date*  [17-01-2008 | Location [ | pLink | |
Review date iD,Ej;,D_U,;UVD,D_D I Version* E Issue* E Reference Line [:[7] Conf |
Approval date  |00-00-0000 | Accesslevel’ [R_|v| Status* Created Type* ANA

Summary Comments

| # \ Author*® # | Reviewer

[ > ] > |

[#] Approver # | Distribution

[ ] > |

neon . [@] [@I[61[0] [O][EIF]

Figure 94: Documents Form ready to introduce a new document by cloning an existing record

C. Fill in the new record.

In the Document Form, the mandatory fields that must be filled in are the following ones:

Code. The Document code is automatically generated by the application, but it can
be modified by the user. If so, the application will check that there is no other
document with the same code before the record is saved. This is a text field with a
maximum length of 60 characters.

Title. The title of the document should describe in the shortest and more concise
way possible the objective of the document. This is a text field with a maximum
length of 255 characters.

Sub-subject. Indicate what subsystem (or group inside the organization) is in
charge of creating and maintaining the document. This is a text field with a
maximum length of 20 characters.

Keywords. Include the main keywords of the document (i.e., the words that best
describe the content of the documents). This field could help whenever the user is
looking for this document or looking for documents applicable to a certain concept.
This is a text field with a maximum length of 250 characters.

Creation date. Indicate the date when the document has been initially created. This
is a date field with the following format: dd-mm-yyyy, where dd: day, mm: month

and yyyy: year.

Version. Indicate the version number of the document. This is a text field with a
maximum length of 5 characters.
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Issue. Indicate the issue number of the document. This is a text field with a
maximum length of 5 characters.

Access level combo box. Select the access level policy associated with the
document among the options offered in the access level combo box, which includes
the following ones:

o R (Restricted access)
o P (Public access)
o L (Limited access)
By default, the access level is defined as “R”.

Status. Indicate the current situation of the document. This is a text field with a
maximum length of 20 characters. By default, the status is always “Created”. This
field has been introduced to make GECO compatible with other tools of the Fractal
Projects Suite, in particular with the Documentation Management Tool, DOCMA.

Type combo box. This field has been defined at the document creation and cannot
be modified.

Author. Identify the authors of the document (as many as desired). The persons
available in the combo box shall be the ones previously introduced as Users in the
application (see section 15).

The rest of the fields that can be optionally filled are:

Review date. Indicate the date when the revision of the document has been
finished. This is a date field with the following format: dd-mm-yyyy, where dd:
day, mm: month and yyyy: year.

Reference line combo box. Select the reference line of the document among the
options offered in the Reference line combo box, which includes the following
ones:

o CD (Conceptual Design line)
o PD (Preliminary Design line)
o DD (Detailed Design line)
o PDR (Product line)
By default, the privacy is defined as “CD "

Conf. Indicate if the document is a configuration document or not. By default, all
documents are not “configuration document” (i.e., the tick is not marked).

Approval date. Indicate the date when the document has been finally approved.
This is a date field with the following format: dd-mm-yyyy, where dd: day, mm:
month and yyyy: year.

Summary. Describe briefly the content of the document. This is a text field with a
maximum length of 300 characters.
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D.

E.

Comments. Introduce any additional comment related to the document. This is a
text field with a maximum length of 60 characters.

Location. Indicate where the document is physically stored. This is a text field with
a maximum length of 100 characters.

Link. It is possible to create a link to the directory where the electronic copy of the
document is stored. This is a text field with a maximum length of 255 characters.

Reviewer. Identify the reviewers of the document (you can select as many persons
as desired). The persons available in the combo box shall be the ones previously
introduced as Users in the application (see section 15).

Approver. Identify the approvers of the document (you can select as many persons
as desired). The persons available in the combo box shall be the ones previously
introduced as Users in the application (see section 15).

Distribution. Identify to which persons the document must be distributed (you can
select as many persons as desired). The persons available in the combo box shall be
the ones previously introduced as Users in the application (see section 15).

Notification. Identify the persons that must be notified of the creation or new
versions of the document (you can select as many persons as desired). The persons
available in the combo box shall be the ones previously introduced as Users in the
application (see section 15).

Save the new record.

In the Documents Form, click the Save button to save the record,

()
J

If the current record is not saved, the new record will not be created.
Close the Requirements Form

In the Documents Form, click the Exit button to exit the form,

kJd

If the record has been saved, the Documents Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

@ Record changes have not been saved. Leave the form and lose changes?

Yes No J

Figure 95: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving
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= Click NO to come back to the Documents Form.

10.3 Selecting a particular Document

In the Main window, the form view of a particular Document can be opened in two different
ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = Documents Form or press ALT+O+D.
In order to find a particular document, the following actions can be done:

= Use the arrows for moving among the documents currently selected in the form,

To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

’ @ | To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of documents currently selected in
the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value Text Field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,
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Documentation filter @

[v] Data filter activated

# | Field | op [ ~ Value

>>

[ Accept 7_‘ | Reset |

Figure 96: Documents Filter to select the desired documents by different fields
B. Selecting the Document in the Documents View.
In the Main window, click the Views Menu = Documents View or press ALT+V+D.

In order to constrain (by Product Tree Element or by filtering) the number of documents
listed in the view, see the steps to be followed in section 4.2.

Select the desired document among the documents listed in the table at the right side of
the window by double-clicking with the left button of the mouse.

10.4 Modifying existing Document

The document to be modified must be already selected, which will be done by following the
steps described in section 10.3.

In the Documents Form, the following steps must be done in order to modify the selected
Document.

A. Modify the desired fields.

Make the desired changes in the Document fields, taking into account all constrains
identified in section 10.2, numbered item C).

All the fields in the Documents Form can be modified.
B. Save the modified record.

In the Documents Form, click the Save button to save the record,

f’ 0
J

If the record is not saved, the changes will not be applied.
C. Close the Documents Form

In the Documents Form, click the Exit button to exit the form,

kd

If the record has been saved, the Documents Form will be closed.
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If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E‘ Record changes have not been saved. Leave the form and lose changes?

Figure 97: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving.

= Click NO to come back to the Documents Form.

10.5 Deleting a Document

The Document to be deleted must be already selected, which will be done by following the steps
described in section 10.3.

In the Documents Form, the following steps must be done in order to delete the selected
Document.

B. Delete the record.

In the Documents Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

EI Are you sure of deleting this record?

o]

Figure 98: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.

10.6 Exporting Requirements into a Document

All requirements have as a mandatory field the Requirements or Specifications Document where
they are going to be grouped. Therefore, the Requirement or Specification Document must have
been already created even before entering a requirement and, of course, before trying to export
the requirements to the Document.

Whenever the user wants to export the requirements to the Document, the following steps must
be done.
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A. Select a Document.

In the Main window, click the Views Menu = Documents View or press ALT+V+D.

Select the Document whose requirements are going to be exported (i.e., all
Requirements that has this particular document in their Document field will be
selected).

Once the Document is selected, click the Tools Menu = Exporting Requirements to
XML or press ALT+T+E.

If the Document selected is a Requirement or Specification Document, the following
window will appear:

[ ] Requirements document: RQ/IC/001 1 A Q@@

[j Requirement Chapter
o ¢ General Requirements

17 1T 1
Save changes J Export... | Exit

Figure 99: Exporting Requirements Window

If the Document is not a Requirement or Specification Document, an error message will
indicate it to the user.

. Organize the Requirements.

The sections, subsections and requirements order in the document will be as shown in
the window tree (click the small blue key to open the section and subsections). The
order can be changed by doing the actions indicated in the following steps:

= Select the section, subsection or requirement whose relative position in the Tree
is going to be changed by clicking with the left button of the mouse.

= Use the corresponding arrows (in the right side of the window) to move the
selected item up and down as shown in the figure.
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B Requirements document: RQ/EF-SP/0D1 2 B

3 Requirement Chapter
T Q Fiber Positioner Robat
? Q FPerfarmance Reguirements
" FRIEF-SPI001: Instrument Proper Frequencies
T Q Ervironmental Requirements
T Q Functional Reguirements A
' FRIEF-SPIIO7: Spectrograph Gravity Center
? Q Thermal Interface Requirements
" FRIEF-SRI003: Operational Temparatures
" FRIEF-SPI002: Reference Temparature
T Q Ferfarmance Requirements
V" FRIEF-SPI005: Maxirnurn Flexure v
" FRIEF-SPI004: Spectral stability
o Q Physical Interface Reqguirements
T Q RME Requirements
o= Q Physical Reguirements —
o Q RAMS Reguirements

[»

4]

| Sawve changes || Export... || Exit |

Figure 100: Sections and Subsections are opened in the Exporting Requirements Window,
the order of the sections, subsections and requirements can be modified

= Repeat the previous steps as many times as needed in order to organize the
sections, subsections and requirements order.

C. Save the changes done in the requirements organization.

In order to save the changes done in the section, subsections and requirements order,
click the Save button.

Save changes

D. Export the Requirements to the document.

In order to export the requirements to the document, click the Export button.

Export...

The following window will appear:

Export Options [Z]

Output file:
Ichapter_requirementsxml H Browse... I

Format:  [MSWordML || Language:

Figure 101: Generating the XML Files Window
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= Indicate the name of the document in the Output file field.
= Select the Folder to save the document using the Browse ... button.

= Select the Format of the output file in the Format combo box, which offers two
options:

- MS-Word ML: The output file is an MS-Word XML file, which can be
inserted in the Requirements section of the corresponding Requirement or
Specification Document.

- Reqg ML: The output file is an XML file, which follows a pattern as shown in
the example below:

<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<RequirementSet>
<Section Name="General Requirements">
<Subsection Name="Performance Requirement">
<Requirement Code="FR/IC/001" Title="Wavelength
Range">
<Source>Instrumentation Group</Source>
<Description>The wavelength range shall
be from 1 to 2.5 microns</Description>
</Requirement>
</Subsection>
<Subsection Name="Environmental Requirement">
<Requirement Code="FR/IC-CR/001"
Title="Operating Temperature">
<ParentRegSet>
<PR Code="FR/IC/001"/>
</ParentRegSet>
<Source>Instrumentation Group</Source>
<Description>The operating temperature of
the cryostat shall be 77K</Description>
</Requirement>
</Subsection>
</Section>
</RequirementSet>

= Select the language of the output file in Language combo box. The options are:
English and Spanish. The language is only applicable if the file to be created is
an MS-Word ML file. According to the language selected, the labels Source and
Parent requirements shall be included in the xml file in English or Spanish.

= Select Accept.

E. Close the Exporting Requirements to XML window.

In order to exit of the Exporting Requirement to XML window, click the Exit button.

Exit |

If the changes have not been saved, the changes will not be applied.
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11. CONFIGURATION CHANGES

11.1 What is a Configuration Change?

A Configuration Change is a formal request to modify the current configuration of the system.
The current configuration of the system, which can also be referred as the configuration
baseline, is defined by the approved status of the design of the system at a particular project
milestone.

The Product Tree elements, Interfaces, Requirements and Drawings are all part of the system
configuration. So, any change to these elements, once they have been approved whenever a
particular project milestone (i.e., Conceptual Design Review, Preliminary Design Review ...)
has been successfully reached, cannot be done before a Configuration Change is requested and
approved.

The Configuration Changes follow a life-cycle as shown in the figure:

| Started
4
[ Suspended }

Rejected }

[ 1

Approved

k4

Clozed ‘ Withdraw

This life-cycle can be briefly summarized in the following steps:

= In the first place, the Configuration Change must be introduced in the application. All
relevant information related to this particular Configuration Change must be identified
to allow the CRB (Configuration change Review Board) evaluates correctly the
implications of the change. At that point, the Configuration Change status is “Started”.

= In the CRB meeting, the Configuration Change is analyzed and the Configuration
Change state can be changed to “Approved” or “Rejected” depending of the board
decision. Alternatively, if any lack of information is found, the Configuration Change
Board can decide to classify the change as “Suspended” and to wait for the Initiator to
clarify the doubts before evaluating the Configuration Change again.
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= |f the Configuration Change were approved, the people who has initiated the
Configuration Change must carry out the corresponding actions and inform the
Configuration Management Team if the Configuration Change can be “Closed” or
“Withdrawn” (if, for any reason, the Configuration Change cannot be finally
implemented):

GECO provides the support to manage and archive the Configuration Changes. In this sense, all
the relevant information generated during the Configuration Change life-cycle, can be
introduced and maintained in the application. GECO will also help in the Configuration Change
coordination and information distribution by sending emails at the most important
Configuration Change life-cycle transitions.

Finally, in order to understand the importance of having the Configuration Change information
easily accessible, it is useful to mention that the current configuration of a system is composed
by the approved Configuration Elements and the Configuration Changes.

11.2 Creating a new Configuration Change

Starting at the Main Window of the application,

Project configuration: Documentation View

File \iews Forms Tools Help

(PT Code Title Issue |Edition|  Status  |Reference .|Confl..) Date Suk-s ubjec

'S Ij ANAEFOM Spectrograph Optical Conceptual Desian |1 A Created false [15-03-2006 |Optics

- Ic PROVEFIDDZ Plate scale verification test in the Spectro... 1 B Created true  [21-03-2006  |Optics
PROVEFIDDG Spectrograph Mas s verification 1 A Created true  [21-03-2006  |Optics
RPT/EFI001 ‘Werification Test Reportin the Plate Scale .[1 A Created false [21-03-2006 |Optics
RPTIEFIOOZ “erification Test on the Spectrograph Tota.. (2 A Created false [21-03-2006 |Systern
ROUEF-RADDT Rotator Adapter Functional specification 1 A Created true  [21-03-2006  |Structures
RWEF-SP-SSIEF-SP-5... |Interface requirements Support Structure- .. |1 A Created true  [21-03-2006  [Systern
RCUEF-SP/O0T Spectrograph Functional Requirements 2 B Created true  [21-03-2006  |Optics
SPIEF-SP-SHMOM Shutter Specification 1 A Created true  [13-06-2007  |Shutter
SPIEFI001 Fiher Spectrograph Technical specification |1 A Created true  [21-03-2006  |Systemn

Figure 102: Main window of the application
The following steps must be executed in order to create a new Configuration Change:
A. Open the Configuration Changes Form.

In the Main window, the Configuration Changes Form can be opened in two different ways:
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A.l.  Going through the Forms Menu.

In the Main window, select Forms Menu = Configuration Changes Form or press
ALT+O+C.

The Configuration Changes Form will be opened with all available records selected.

Configuration change Form @

Code CCIEFI001 Sub-subject* System | Classification* [Subsyste...| v
Initiator* |Hernandez Rodriquez, Isabel | w| Starting Date* 26-03-2006 Priority*
Assignedto | |»| Modification Date  [26-03-2006 | Current Status* [Started | w
Description* Affected
ESPJ/EF/0001. Itis proposed to change the requirement to: - # Affected
Instrument Mass 1 |Del Castillo Rodriguez Eva
The instrument mass (including the electronic cabinets and the Nasmyth j_ 2 |Hernandez Rodriguez,|sabel
adapter) will not be larger than 3050 Kg. || >>
v
Comments
CC-affected Elements CC-affected Interfaces CC-affected Documents
#* Configuration Element # | Interfaces # Documents
1 |EF > | 1 _|SP/EF/001
>> >»>

e+ [ [RIMEIM0] [EI[@IFE (@)

Figure 103: Configuration Changes Form showing all the selected records
A.ll.  Selecting a Configuration Change in the Configuration Changes View.

In the Main window, click the Views Menu = Configuration Changes View or press

ALT+V+C.
B Project configuration: Configuration changes View Q@@
File Views Forms Tools Help
3 PT _______ Code | Sub-subject | Initiator Assignedto | Classification |__Priority | g
o~ CJEF CC/EF/001 System Hernandez Rod |Subsystem Medium |26-|
~Ic CCIEF/002 |System |Garcia Blanco, ... |Garcia Blanco, ... |Subsystern |Low 131
<] i | »

Figure 104: Configuration Changes View (right panel) showing all the selected Configuration
Changes associated to the selected PT element (left panel)

Select a Configuration Change among the Configuration Changes listed in the table at
the right side of the window by double-clicking with the left button of the mouse.

The Configuration Changes Form will be opened with the selected record available
only.
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Configuration change Form @

Code CCIEF/001 Sub-subject* System Classification*  [Subsvste...| ¥ |
Initiator* |Hernandez Rodriguez, Isabel [v| Starting Date* 26-03-2006 Priority*
Assignedto | [»] ModificationDate  [26-03-2008 Current Status*
Description* Affected

ESPJEF/0001. Itis proposed to change the requirement to:

Instrument Mass

[The instrument mass {including the electronic cahinets and the Nasmyth
adapter) will not be larger than 3050 Kg.

# Affected

1 |Del Castillo Rodriguez Eva
2 |Hernandez Rodriguez Isabel
>

T T

Comments

CC-affected Elements CC-affected Interfaces CC-affected Documents
# Configuration Element # ] Interfaces # Documents
1 |EF > | 1 |SPI/EF/001
>> >>

vijlo]le] [BlBIfI[®] [@]

1 from 1 \(}]

Figure 105: Configuration Changes Form showing only the selected record
B. Add a new record.

In the Configuration Changes Form, new Configuration Changes can be created in two
different ways:

B.l.  Starting an empty Configuration Change.

In the Configuration Changes Form, click the Add button to add a new record,

&

A new window will appear,

= select the System PT element code in the System combo box (only the PT
elements at system level are accessible),

= click Accept,

P System selection

Enter the system associated to the new
Configuration Change.

oo [ Ty

Accept I l Cancel ]

Figure 106: Configuration Changes Form
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The new Configuration Change Code will be automatically generated as the first one
available for the Configuration Change Product Tree element code selected.

All Configuration Changes Codes follow the same pattern as described below:
CC/PT/nnn
where,

CC: Configuration Change (these characters are always the same for all
Configuration Changes)

PT: Product Tree Element code
nnn: Sequence number that will be automatically generated by the application
The Configuration Change Code is unique for each Configuration Change.

The Requirement code convention is defined before starting to use GECO. More
information about it can be found in section 18.

Configuration change Form @

Code CCJEFI002 Sub-subject* il j Classification* |Subsyste...| »
Initiator* [ |w] starting Date* [1a-12-2007 | Priority* [Low v
Assignedto | |+]| ModificationDate  [00-00-0000 | Current Status* [Started |+
Description* Affected
# | Affected
))I
Comments
CC-affected Elements CC-affected Interfaces CC-affected Documents
# | Configuration Element # [ Interfaces # [ Documents
>> [ >> l > 1
5 N = "
[(e][e] =w~r. [@][@][®][0] [BI[E@][F])[=] [@]

Figure 107: Configuration Changes Form once the PT System has been chosen as shown in Figure 106

B.1l. Cloning an already existing Configuration Change.

In the Configuration Changes Form, click the Copy button to clone the Configuration
Change that is currently selected in the form,

@

The new Configuration Change Code will be automatically generated as the first one
available for the same Configuration Change Product Tree element code of the
Configuration Change that has been cloned.
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Configuration change Form @

Code CCIEFI002 Sub-subject* Egystem j Classification* |Subsyste... =
Initiator* [Hernandez Rodriuez, Isabel [ w| Starting Date* [14-12-2007 Priority* Medium | v
Assignedto | [+] ModificationDate  [00-00-0000 | current Status* [Started | w
Description* Affected

Itis proposed to increase the instrument mass (EF) from 3000 Kg to 3050 Ky - # l Affected

(see NCIEF/0001). This change affects the requirement RT/EF/5.3.1 in document|™ | > I

ESPIEF/O001. Itis proposed to change the requirement to\ninstrument =
MassinThe instrument mass (including the electronic cabinets and the Nasmyth
adapter) will not be larger than 3050 Kg. \n

<]

Comments
CC-affected Elements CC-affected Interfaces CC-affected Documents

# [ Configuration Element # [ Interfaces # [ Documents
>> >> ] > l

E 2rom2 [ @ |[BD][O@][0] [B]B] &[] [@]

Figure 108: Configuration Changes Form ready to introduce a new Configuration change by
cloning an existing record

C. Fill in the new record.

In the Configuration Changes Form, the mandatory fields that must be filled in are the
following ones:

= Code. The Configuration Change code is automatically generated by the application
and cannot be modified.

= Sub-subject. Indicate which subsystem (or group inside the organization) is
affected by the Configuration Change. This is a text field with a maximum length of
20 characters.

= Classification combo box. Select the Configuration change type among the options
offered in the Classification combo box, which includes the following ones:

o System (the Configuration change affects to more than one particular
subsystem)

o Subsystem (the Configuration change affects to one subsystem only)
By default, the classification is “Subsystem”.

= Initiator. Identify the person that is creating the Configuration Change. All persons
in the organization that have been previously introduced as Users in the application
(see section 15) can be selected from the combo box.

= Starting date. Indicate the date when the Configuration Change is being created.
This is a date field with the following format: dd-mm-yyyy, where dd: day, mm:
month and yyyy: year.
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Priority combo box. Select the Configuration change priority among the options
offered in the Priority combo box, which includes the following ones:

o High
o Medium
o Low

By default, the classification is “Low”.

Current status combo box. Select the Configuration Change status among the
options offered in the Status combo box, that includes the following ones:

o Started
o Approved
o Rejected
o Suspended
o Closed
o Withdrawn
When the Configuration Change is created, the default status is “Started”.

Description. Describe the change that must be done in the system. This is a text
field and it does not have a maximum length limit.

The rest of the fields that can be optionally filled are:

Comments. Introduce any additional comment related to the Configuration Change.
This is a text field with a maximum length of 300 characters.

Affected. Identify the persons that can be affected by the Configuration Change (as
many persons as desired can be selected). The affected persons will receive a
notification email related to the Configuration Change modifications. All persons in
the organization that have been previously introduced as Users in the application
(see section 15) can be selected from the combo box.

CC-affected elements. Identify the PT elements that are affected by the
Configuration Change (as many elements as wanted can be selected). In the combo
box, all PT elements existing in the application can be selected.

CC-affected interfaces. Identify the Interfaces that are affected by the
Configuration Change (as many Interfaces as wanted can be selected). In the combo
box, all Interfaces existing in the application can be selected.

CC-affected documents. Identify the Documents that are affected by the
Configuration Change (as many Documents as wanted can be selected). In the
combo box, all Documents existing in the application can be selected.

The fields Assigned to and Modification date should not be filled at the creation of the
Configuration Change. These fields must be filled at the CRB where the Configuration
Change is reviewed.
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D. Save the new record.

In the Configuration Changes Form, click the Save button to save the record,

(‘_‘\
J

If the current record is not saved, the new record will not be created.

Once the Configuration Change is saved, the application will send an email to notify
that the Configuration Change has been created.

“The current status of the Configuration Change (Code) is (new status)” to be
sent to the Initiator, the person assigned to do it (if exits) and the affected
persons (if exits).

E. Close the Configuration Changes Form

In the Configuration Changes Form, click the Exit button to exit the form,
kd

If the record has been saved, the Configuration Changes Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

[z' Record changes have not been saved. Leave the form and lose changes?

Yes ‘ No ‘

Figure 109: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving

= Click NO to come back to the Configuration Changes Form.

11.3 Selecting a particular Configuration Change

In the Main window, the form view of a particular Configuration Change can be opened in two
different ways:

A. Going through the Forms Menu.

In the Main window, select Forms Menu = Configuration Changes Form or press
ALT+O+C.

In order to find a particular Configuration Change, the following actions can be done:

= Use the arrows for moving among the Configuration Changes currently selected
in the form,
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43 .
B To go to the first record of the selected ones,
£ :

To go to the previous record to the current one,
2

To go to the next record to the current one and
Jx>'
& To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Configuration Changes

currently selected in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value Text Field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

Configuration Change Filter @

[v] Data filter activated

# | Field [ op [ Value
>> |

| Accept ‘ | Reset

Figure 110: Configuration Change Filter to select the desired documents by different
fields
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B. Selecting the Configuration Change in the Configuration Changes View.

In the Main window, click the Views Menu = Configuration Changes View or press
ALT+V+C.

In order to constrain (by Product Tree Element or by filtering) the number of
Configuration Changes listed in the view, see the steps to be followed in section 4.2.

Select the desired Configuration Change among the Configuration Changes listed in the
table at the right side of the window by double-clicking with the left button of the
mouse.

11.4 Modifying existing Configuration Changes

The Configuration Change to be modified must be already selected, which will be done by
following the steps described in section 11.3.

In the Configurations Change Form, the following steps must be done in order to modify the
selected Configuration Change.

A. Modify the desired fields.

Make the desired changes in the Configurations Change fields, taking into account the
constrains identified in section 11.2, numbered item C) and, also, that the Code, Initiator and
Starting date fields cannot been modified once the Configuration Change has been already
created.

All the rest of the fields can be modified and, in particular, the following fields must be filled
after the CRB meeting where the Configuration Change is presented:

= Assigned to. Identify the person that is going to do the Configuration Change
actions. All persons in the organization that have been previously introduced as
Users in the application (see section 15) can be selected from the combo box.

= Modification date. Indicate the date when the Configuration Change is being
modified. This is a date field with the following format: dd-mm-yyyy, where dd:
day, mm: month and yyyy: year.

B. Save the modified record.

In the Configuration Changes Form, click the Save button to save the record,

If the record is not saved, the changes will not be applied.

Once the Configuration Change is saved, the application will send an email to notify
that a modification has been done to the Configuration Change. This notification could
be the following ones depending of the modification done

“The current status of the Configuration Change (Code) is (new status)” to be
sent to the Initiator, the person assigned to do it and the affected persons
whenever the status is changed.
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“The Assigned person to the Configuration Change (Code) has been changed”
to be sent to the initiator, to the previous people assigned and to the new one.

C. Close the Configuration Changes Form

In the Configurations Changes Form, click the Exit button to exit the form,

kd

If the record has been saved, the Configuration Changes Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

EI Record changes have not been saved. Leave the form and lose changes?

Figure 111: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the Configuration Changes Form.

11.5 Printing a Configuration Change

The Configuration Change to be printed must be already selected, which will be done by
following the steps described in section 11.3.

In the Configurations Change Form, the following step must be done in order to print the
selected Configuration Change.

A. Print the record.

In the Configuration Changes Form, click the Print button to print the record,

A preview of the record to be printed will appear.
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Page preview @

Configuration change report

Code: CCEFOT Initiator: Homandez Rodriguez. isabal
Subaubject: System Assigned %o
Strtng date: | 26032006 Modfication datse: | 26032006
Classificaton  Subsyskm Current status: Staned
Priority: Medium
Dascription

15 proposed 0 incease e insument Nass (EF) from 3000 Kg 30 3050 Kg (soe NCEFRDOOT | This change atects he
requirement RTEFS 3.1 in document ESPERDOOT. Xis proposad 1o change the recul rement 5o

nsrument Mass

The irsrument mass Including e decronic cabinets and the MNasmyth adapser] will not be langer than 3050 g

Comennnits

Afiected Users
.3 Atecied
1 |Dad Castllo Rodrguez Eva
2 |Hoemandez Rodiguez isabal

% Coofoundon Slemant

1 |EF

e
CCatected ineriaces

% | nertaces |

» | |
CCatecind Documents

.3 Docimenss

1 |SSERNO1
-

& =

Figure 112: Preview window for the Configuration change to be printed.
=  Select the Print button to print the record,
or,

=  Select Cancel button to come back to the Configuration Change form without
printing.

If the Print button is selected, the application will look for the printers connected to
your computer and the print menu will be opened.

A new window will appear,

=  select in the Name combo box the printer to be used,
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=  define the desired properties for this job,

=  click Accept,

_Lgeneral [ Page Setup f Appearance |

Print Service

Name: |HP LaserJet 4050 Series PS ‘ v| [ Properties..

Status: Accepting jobs

Type:
Info: ["] Print To File
Print Range Copies
® A Number of copies: | 1 E
Gl Pagos - [] Collate

Figure 113: Print Dialog. The selected record will be printed

11.6 Deleting a Configuration Change

The Configuration Change to be deleted must be already selected, which will be done by
following the steps described in section 11.3.

In the Configuration Changes Form, the following steps must be done in order to delete the
selected Configuration Change.

A. Delete the record.

In the Configuration Changes Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E‘ Are you sure of deleting this record?

Figure 114: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.
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12. NON-CONFORMITIES

12.1 What is a Non-conformity?

A Non-conformity is defined as the non-fulfilment of a specified requirement.

A Non-conformity is normally raised by the Contractor (or the group that is developing a
system) of system after realizing that they cannot achieve a particular requirement

The Non-conformities follow a life-cycle as shown in the figure:

Rejected

This life-cycle can be briefly summarized in the following steps:

In the first place, the Non-conformity request must be introduced in the application. It is
important that all relevant information related to this particular Non-conformity is
identified to allow the NRB (Non-conformity Review Board) evaluate the Non-
conformity implication. At that point, the Non-conformity status is “Started .

At the NRB meeting, the Non-conformity is analyzed and the Non-conformity state can
be changed to “Under analysis” or “Rejected” depending of the board decision. If the
Non-conformity is classified as “Under Analysis” then the people in charge (Assigned
to) to analyze it in more detail, shall be appointed.

After the necessary analysis is performed, the Non-conformity responsible can request
to change the state of the Non-conformity to “Accept” (i.e., the item is found to be
useful as it is), “Repair” (i.e., the item must be repaired to fulfil the requirements),
“Repair with conditions” (i.e., the item must be repaired although a change in the scope
of the requirements is accepted), “Discard” (i.e., the item is not usable as it is) or
“Back to the provider” (i.e., the item cannot be accepted and it is returned to the
provider, who must provide another one).

Finally, the NRB must take into account the analysis made by the responsible in order
to decide if the Non-conformity is ending as “Closed”, as “Limitation” (i.e., the Non-
conformity is not going to be solved and it must be accepted as a Limitation of the
system) or as “Obsolete”. One of the actions that could be performed during the Non-
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conformity life is to raise a Configuration Change to request a modification of the
requirements according to the Non-conformity analysis.

GECO provides the support to manage and archive the Non-conformities. In this sense, all the
relevant information generated during the Non-conformity life-cycle can be introduced and
maintained in the application. GECO will also help in the Non-conformity coordination and
information distribution by sending emails at the most important Non-conformity life-cycle

transitions.

12.2 Creating a Non-conformity

Starting at the Main Window of the application,

Project configuration: Documentation View

File Views Forms Tools Help

Code Title Issue | Edition Status Reference ..|Confl..| Date Suh-subjer
ANAEFD0 Spectrograph Optical Conceptual Desion |1 A Created false |15-03-2006 |Optics
FROVEF/OOZ Flate scale werification test in the Spectro... |1 B Created true  |21-03-3006  |Optics
FPROVEFMOZ Spectrograph Mass verification 1 a3 Created true  |21-03-2006  |Optics
RPT/EF/O01 erification Test Repartin the Plate Scale ..|1 A Created falge |21-03-2006  |Optics
RFPT/EFIDOZ ‘Verification Test on the Spectrograph Tota..|2 a3 Created false |21-03-2006 |Systemn
ROVEF-RADDT Rotator Adapter Functional specification 1 A Created true  |21-03-2006  |Structures
RQUEF-SP-88/EF-5P-5._|Interface reguirements Support Structure- |1 A Created true  |21-03-2006  |System
RQEF-SPMO01 Spectrograph Functional Reguirements 2 B Created true  |21-03-2006 |Optics
SP/EF-BP-SH/001 Shutter Specification u A Created true  |13-06-2007  |Shutter
SPIEFMOT Fiber Spectrograph Technical specification |1 A Created true  |21-03-2006 |Systern

Figure 115: Main window of the application

the following steps must be executed in order to create a new Non-conformity:

A. Open the Non-conformities Form.

In the Main window, the Non-conformities Form can be opened in two different ways:

Al

Going through the Forms Menu.

In the Main window, select Forms Menu = Non-conformities Form or press

ALT+O+N.

The Non-conformities Form will be opened with all available records selected.
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Non-conformity Form

Code NC/EF/001 Initiator* |Perez . Ana [+
Sub-subject* |system | Assign to |Blanco Garcia , Clara |+
Starting date* [29-01-2007 | Priority* Medium |w]| status*[Accent [+]
Modification date ]26-(]3-2!]07 |
Description* Comments Affected
electronic cabinets and adaptertothe  |«| A configuration changed has been opened # | Affected
telescope rotator) is 3050 Kg. The | |(see CCI/EF/001) as consequence of this >> I
weight is 50 Kg over the total allowed . NC.
mass. This excess is due to fober
positioner robot mass (that has been [
increased from 1000 Kgto 1050 Kgin  |»
NC-affected Elements NC-affected Interfaces NC-affected Documents

# PT Element [ l Interfase = Document

1 |EF >> [ 1 |SP/EF/001

>> >>

1 1 w
i &

w2 [@ [[@][@][0] [O][@]FI[*] [@]

Figure 116: Non-conformities Form showing all the selected records

A.ll.  Selecting a Non-conformity in the Non-conformities View.

In the Main window, click the Views Menu = Non-conformities View or press

ALT+V+N

Project configuration: Non-conformities View

File Views Forms Tools Help

PT Code Description Sub-subject Priority | StartDate |Modification ... In
o~ CJEF NCIEF/001 The instrument mass (including the electr...|Sistemas Medium 24-03-2006  |26-03-2006 |Garcia
~3Ic NC/EF/002 Anew testone System Low 31-08-2007 Garcia

Ll

L]

[

Figure 117: Non-conformities View (right panel) showing all the selected Non-conformities
associated to the selected PT element (left panel)

Select a Non-conformity among the Non-conformities listed in the table at the right side
of the window by double-clicking with the left button of the mouse.

The Non-conformities Form will be opened with the selected record available only.
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Non-conformity Form @
Code NCJEF/001 Initiator* |Perez , Ana [vl
Sub-subject* [system | Assign to |Blanco Garcia , Clara |v]
Starting date* [29-01-2007 | Priority* Status* [Accent [+]
Modification date [26-03-2007 \

Description* Comments Affected
electronic cabinets and adaptertothe || A configuration changed has been opened # | Affected
telescope rotator) is 3050 Kg. The 1 [(see CCI/EF/001) as consequence of this > |

weight is 50 Kg over the total allowed NC.
mass. This excess is due to fober

positioner robot mass (that has been
increased from 1000 Kg to 1050 Kg in

Il

<1

NC-affected Elements NC-affected Interfaces NC-affected Documents
# PT Element # | Interfase # Document
1 |EF >> ] 1 |SP/EFI001
>> >>

1omt1 [ | (D] O ][ O] lUH@H_‘_H 5

Figure 118: Non-conformity Form showing only the selected record
B. Add a new record.
In the Non-conformities Form, new Non-conformities can be created in two different ways:
B.l.  Starting an empty Non-conformity.

In the Non-conformities Form, click the Add button to add a new record,

A new window will appear,

= select the System PT element code in the System combo box (only the PT
elements at system level can be selected),

= click Accept,

B System selection [g]

Enter the system associated to the new
Non-Conformance.

System: I I'I

| Accept | [ cancel |

Figure 119: Non-conformities Form
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The new Non-conformity Code will be automatically generated as the first one
available for the Non-conformity Product Tree element code selected.

All Non-conformities Codes follow the same pattern as described below:
NC/PT/nnn
where,

NC: Non-conformity (these characters are always the same for all Non-
conformities)

PT: Product Tree Element code
nnn: Sequence number that will be automatically generated by the application
The Non-conformity Code is unique for each Non-conformity.

The Requirement code convention is defined before starting to use GECO. More
information about it can be found in section 18.

Non-conformity Form @

Code NC/EF/003 Initiator* [ [+]
Sub-subject” | | Assign to [ l N2 \
Starting date* 29-01-2008 Priority* Low | ¥ | Status* Started |w
Modification date 00-00-0000
Description* Comments Affected
L] Affected |
>> 777777777|
NC-affected Elements NC-affected Interfaces NC-affected Documents
PT Element | [# Interfase | # Docurment |
> | =1 | >0 |
e|[e] :vm2 [ |[d]|[O][0] [B][BI[L][*] [@

Figure 120: Non-conformities Form once the PT System has been chosen as shown in Figure
119

B.1l. Cloning an already existing Non-conformity.

In the Non-conformity Form, click the Copy button to clone the Non-conformity that is
currently selected in the form,

&

The new Non-conformity Code will be automatically generated as the first one
available for the same Non-conformity Product Tree element code of the Non-
conformity that has been cloned.
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Non-conformity Form @

Code NC/EF/003 Initiator* |Perez . Ana [+]
Sub-subject* [system | Assign to [ [+]
Starting date* [20-01-2008 | Priority* [Medium [v| status*[Started [+]

Modification date [00-00-0000 ]

Description* Comments Affected
telescope rotator) is 3050 Kg. The ‘: [ | f, # Affected I
height is 50 Kg aver the total allowed [>> | |

mass. This excess is due to fober
positioner robot mass (that has been  |=
increased from 1000 Kg to 1050 Kg in
the mass budget).

NC-affected Elements NC-affected Interfaces NC-affected Documents
# “PT Element ‘ [#

> | [>>

Interfase [# [ Document |
>» | I

[e][e] =vmz [@ ][R ][0 ][0] [B][B][LI[*] [@]

Figure 121: Non-conformities Form ready to introduce a new Non-conformity by cloning an
existing record

C. Fill in the new record.
In the Non-conformity Form, the mandatory fields that must be filled in are:

= Code. The Non-conformity code is automatically generated by the application and
cannot be modified.

= Sub-subject. Indicate what subsystem (or group inside the organization) is affected
by the Non-conformity. This is a text field with a maximum length of 20 characters.

= Initiator. ldentify the person that is creating the Non-conformity. All persons in the
organization that have been previously introduced as Users in the application (see
section 15) can be selected from the combo box.

= Starting date. Indicate the date when the Non-conformity is being created. This is a
date field with the following format: dd-mm-yyyy, where dd: day, mm: month and

YYVy. year.

= Priority combo box. Select the Non-conformity priority among the options offered
in the Priority combo box, that includes the following ones:

o High
o Medium
o Low

By default, the classification is “Low”.

= Status combo box. Select the Non-conformity status among the options offered in
the Status combo box, that includes:
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o Started

o Under analysis

o Rejected
o Accept
o Repair

o Repair with conditions
o Discard
o Back to the provider
o Closed
o Limitation
When the Non-conformity is created, the default status is “Started”.

Description. Describe the Non-conformity in detail, identifying the requirements
that are not met and the consequences of the Non-conformity in meeting the
objectives of the system. This is a text field and it does not have a maximum length
limit.

The rest of the fields that can be optionally filled are:

Comments. Introduce any additional comment related to the Non-conformity. This
is a text field and it does not have a maximum length limit.

Affected. Identify the persons that can be affected by the Non-conformity (you can
select as many persons as required). The affected persons will receive a notification
email related to the Non-conformity modifications. All persons in the organization
that have been previously introduced as Users in the application (see section 15) can
be selected from the combo box.

NC-affected Elements. Identify the PT elements that are affected by the Non-
conformity (you can select as many elements as required). In the combo box, all PT
elements existing in the application can be selected.

NC-affected Interfaces. Identify the Interfaces that are affected by the Non-
conformity (you can select as many interfaces as required). In the combo box, all
Interfaces existing in the application can be selected.

NC-affected Documents. Identify the Documents that are affected by the Non-
conformity (you can select as many documents as required). In the combo box, all
Documents existing in the application can be selected.

The fields Assigned to and Modification date should not be filled at the creation of the Non-
conformity. These fields must be filled at the NRB where the Non-conformity is reviewed.

D. Save the new record.

In the Non-conformities Form, click the Save button to save the record,
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If the current record is not saved, the new record will not be created.

Once the Non-conformity is saved, the application will send an email to notify that the
Non-conformity has been created.

“The current status of the Non-conformity (Code) is (new status)” to be sent to
the Initiator, the person assigned to do it (if exits) and the affected persons (if
exits).

E. Close the Non-conformities Form

In the Non-conformities Form, click the Exit button to exit the form,

kd

If the record has been saved, the Non-conformities Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E’ Record changes have not been saved. Leave the form and lose changes?

=

Figure 122: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving

= Click NO to come back to the Non-conformities Form.

12.3 Selecting a particular Non-conformity

In the Main window, the form view of a particular Non-conformity can be opened in two
different ways:

A. Going through the Forms Menu.

In the Main window, select Forms Menu = Non-conformities Form or press
ALT+O+N.

In order to find a particular Non-conformity, the following actions can be done:

= Use the arrows for moving among the Non-conformities currently selected in
the form,

To go to the first record of the selected ones,

To go to the previous record to the current one,
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To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Non-conformities currently
selected in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value Text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

[v] Data filter activated

# Field Op Yalue

I Accept } \ Reset ‘

Figure 123: Non-conformities Filter to select the desired documents by different fields
B. Selecting the Non-conformity in the Non-conformities View.

In the Main window, click the Views Menu = Non-conformities View or press
ALT+V+N.

In order to constrain (by Product Tree Element or by filtering) the number of Non-
conformities listed in the view, see the steps to be followed in section 4.2.

Select the desired Non-conformity among the Non-conformities listed in the table at the
right side of the window by double-clicking with the left button of the mouse.
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12.4 Modifying existing Non-conformities

The Non-conformity to be modified must be already selected, which will be done by following
the steps described in section 12.3.

In the Non-conformities Form, the following steps must be done in order to modify the selected
Non-conformity.

A. Modify the desired fields.

Make the desired changes in the Non-conformity fields, taking into account the constrains
identified in section 12.2, numbered item C) and, also, that the Code, Initiator and Starting date
fields cannot been modified once the Non-conformity has been already created.

All the rest of the fields can be modified and, in particular, the following fields must be filled
after the NRB meeting where the Non-conformity is presented:

= Assigned to. Identify the person that is going to do the Non-conformity evaluation.
All persons in the organization that have been previously introduced as Users in the
application (see section 15) can be selected from the combo box.

= Modification date. Indicate the date when the Non-conformity is being modified.
This is a date field with the following format: dd-mm-yyyy, where dd: day, mm:
month and yyyy: year.

B. Save the modified record.

In the Non-conformities Form, click the Save button to save the record,

If the record is not saved, the changes will not be applied.

Once the Non-conformity is saved, the application will send an email to notify that a
modification has been done to the Non-conformity. This notification could be the
following ones depending of the modification done

“The current status of the Non-conformity (Code) is (new status)” to be sent to
the Initiator, the person assigned to do it and the affected persons whenever the
status is changed.

“The Assigned person to the Non-conformity (Code) has been changed” to be
sent to the Initiator, to the previous responsible and to the new one.

C. Close the Non-conformities Form
In the Non-conformities Form, click the Exit button to exit the form,
[ 8 |
If the record has been saved, the Non-conformities Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.
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E‘ Record changes have not been saved. Leave the form and lose changes?

Figure 124: Warning Window reporting that changes have not been saved
= Click YES to exit without saving.

= Click NO to come back to the Non-conformities Form.

12.5 Printing a Non-conformity

The Non-conformity to be printed must be already selected, which will be done by following
the steps described in section 12.3.

In the Non-conformity Form, the following step must be done in order to print the selected Non-
conformity.

B. Print the record.

In the Non-conformity Form, click the Print button to print the record,

A preview of the record to be printed will appear.
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Page preview

Non-conformity report
Code: NCEFCO1 Inisator: Perez . Ana
Subsubject | Syskem Assign to: Blanco Garcia . Clara
Starting date: | 29.01.2007 Modificason date 26032007
Priority Modium St Accept
Description
e Insyument %% Including he cleconic cabinets and adapscr 10 he wicscope rnotator) is 3080 Kg The waight is

he sl allo This excess IS due 0 fobor positones robat mass (hat has boen Increased from 1000 Kg o

he mass budget)

Comments

A configuration changad has beoen openaed (see CCEFRDOT | as congoguence of this NC
Aftlecied Users

* Afocied

e

NCafkected Elements
x PT Element

NCaflected Interfaces
£ rrfase
e

NCaflected Documents
® Document
1 |SPEFDO1

-

&) k3

Figure 125: Preview window for the Non-conformity to be printed.
=  Select the Print button to print the record,
or,
=  Select Cancel button to come back to the Non-conformity form without printing.

If the Print button is selected, the application will look for the printers connected to
your computer and the print menu will be opened.

A new window will appear,
=  select in the Name combo box the printer to be used,
=  define the desired properties for this job,

=  click Accept,
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| General | Page Setup ]\ Appearance 1

Print Service

Name: [HP LaserJet 4050 Series PS

-]

Properties...

Status: Accepting jobs

Type:
Info: [ Print To File
Print Range Copies
OF 1] Number of copies: \ 1
& Pat = [] Collat

Figure 126: Print Dialog. The selected record will be printed

12.6 Deleting a Non-conformi

ty

The Non-conformity to be deleted must be already selected, which will be done by following

the steps described in section 12.3.

In the Non-conformities Form, the following steps must be done in order to delete the selected

Non-conformity.
A. Delete the record.

In the Non-conformities Form, cl

ick the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

-~

Are you sure of deleting this record?

Figure 127: Warning

Window to check if the user wants to delete the record

= Click YES to delete the record.

= Click NO to exit without deleting.
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13. ANOMALIES

13.1 What is an Anomaly?

An Anomaly is any abnormal behavior of the system that must be recorded and investigated.

The Anomalies follow a life-cycle as shown in the figure:

=]

{ Under analysis } [ Rejected ]

I ohitotize ]

v L J

Closed ] [ Limitation J

This life-cycle can be briefly summarized in the following steps:

In the first place, all relevant information related to the Anomaly must be introduced in
the application to allow the ARB (Anomaly Review Board) evaluate the Anomaly
consequences. At that point, the Anomaly status is “Started”.

At the ARB meeting, the Anomaly is evaluated and the Anomaly state can be changed
to “Under analysis” or “Rejected” depending of the board decision. If the Anomaly is
classified as “Under Analysis” then a responsible (Assigned to) must be appointed, in
charge to analyze it in more detail.

After the necessary analysis is performed, the Anomaly’s responsible can request to
change the state of the Anomaly to “Monitorize” (i.e., the Anomaly must be maintained
opened to monitorize any reoccurrences during a certain period), “Closed” (i.e., the
Anomaly has been solved or the analysis made by the responsible indicates that it is not
going to reoccur) or “Limitation” (i.e., the Anomaly cannot be solved and must be
accepted as a Limitation of the system).

Finally, the ARB must take into account the analysis made by the Anomaly’s
responsible and has to decide if the Anomaly is ending as “Closed” or as a
“Limitation”. One of the actions that could be performed during the Anomaly life is to

118



TANVA AAv A
ANANNNN

GECO User Manual 1.J

raise a Configuration Change to request a modification of the system in order to solve
the Anomaly or to raise a Non-conformity if the Anomaly is a consequence of the
System requirements not having been correctly fulfilled.

GECO provides the support to manage and archive the Anomalies. In this sense, all the relevant
information generated during the Anomaly life-cycle can be introduced and maintained in the
application. GECO will also help in the Anomaly coordination and information distribution by
sending emails at the most important Anomaly life-cycle transitions.

13.2 Creating a new Anomaly

Starting at the Main Window of the application,

Project configuration: Documentation View

File Views Forms Tools Help

Ij PT Code Title Issue |Edition Status  |Reference |Caonfi Date Sub-subjec
o E AMAEF/O0T Spectrograph Optical Conceptual Design |1 A Created false [15-03-2006  |Optics
~qic FROJEF/OO0Z Flate scale verification test in the Spectra... |1 B Created true  |21-03-2006  [Optics

FROJEF/003 Spectrograph Mass verification il i3 Created true  [21-03-2006  |Optics
RPTIEFOO01 ‘Verification Test Repart in the Plate Scale ../1 i3 Created false |21-03-2006 |Optics
RPT/EFIDOZ \erification Test on the Spectrograph Tota.. |2 A Created falze |21-03-2006 |Systemn
REGVEF-RADDT Ratator Adapter Functional specification 1 A Created trug  |21-03-2006  |Structures
RGEF-SP-SS/EF-SP-5... |Interface reguirements Support Structure-... |1 A Created trug  |21-03-2006  |System
RCQJEF-SF/001 Spectrograph Functional Requirements 2 E Created true  |21-03-2006  [Optics
SPIEF-SP-SHO01 Shutter Specification 1 A Created true  |13-06-2007  [Shutter
SPEF/001 Fiber Spectrograph Technical specification |1 i3 Created true  |21-03-2006  |System

Figure 128: Main window of the application

The following steps must be executed in order to create a new Anomaly:

A. Open the Anomalies Form.

In the Main window, the Anomalies Form can be opened in two different ways:

Al

Going through the Forms Menu.

In the Main window, select Forms Menu = Anomalies Form or press ALT+O+A.

The Anomalies Form will be opened with all available records selected.
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Anomaly Form E]

Code ANJEF/001 Sub-subject* [opties | severity*

Initiator* IPerez . Ana IvJ Starting Date* W Criticality*

Assignedto [Del Castillo Rodriquez . Eva | w| Date*  [26-03-2006 | Status* v
Due Date [27-10-2007 |

Description* Analysis Impact*

images of the pinholes mask atthe  |a he detector has not heen correctly  |a Itis not possible to ficus the instrument

different positions to obtain the best || mounted on the CCD Head. The I~
focus, it was be noticed that none of solution will be to use shims to correct|=
the positions were good enough to the detector position passively to put it
focus the image on the detector. far away from the last camera lens

50 that it is not possible to take correct
astronomical images.

-

<

Action to close the Anomaly Recommended actions Affected
[The number and sizes of the shims have To manufacture the shims and to use # Affected
been calculated. thern to mount the detector in the 1 _|Del Castillo Rodriguez Eva
corrected position. 2 |Suarez Ibafiez Jose
>>

Taken actions

# Name Action Description Suggested Status Action Date
1 |Suarez Ibafiez Jose Problemn solved as suggested in Recornmended actions  [Close
>>

wm2 [@|[@][0][0] [BI[@I[FI[@®] [|@]

Figure 129: Anomaly Form showing all the selected records

A.ll.  Selecting an Anomaly in the Anomalies View.

In the Main window, click the Views Menu = Anomalies View or press ALT+V+A

Project configuration: Anomalies View g@]g}
File Views Forms Tools Help

3 PT Code Sub-subject Description Initiator | Assigrj
- CIEF AN/EF/001 Optics [During the Focusing Test, in which the focu... |Garcia Blanco, Clara Osinde Lopez, Jos
-3Ic ANJEF/002 System Atestone Garcia Blanco, Clara

< i |

Figure 130: Anomalies View (right panel) showing all the selected Anomalies associated to the
selected PT element (left panel)

Select an Anomaly among the Anomalies listed in the table at the right side of the
window by double-clicking with the left button of the mouse.

The Anomalies Form will be opened only with the selected record available.
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Anomaly Form @
Code ANJEF/001 Sub-subject* [Optics | severity*
Initiator* [Perez . Ana |w] starting Date* 26-03-2006 | Criticality*
Assignedto |Del Castillo Rodriquez . Eva |v| A lyDate*  [26-03-2006 | status* |Limitations ||

Due Date [27-10-2007 |
Description* Analysis Impact*
iimages ofthe pinholes mask atthe  [a The detector has notbeen correctly  [a Itis not possible to ficus the instrument
édifferem positions to obtain the best mounted on the CCD Head. The | 50 that it is not possible to take correct
ffocus, itwas be noticed that none of [ solution will be to use shims to correct|= astronomical images.
the positions were good enoughto |~ the detector position passively to putit | |
focus the image on the detector. - far away from the last camera lens -
Action to close the Anomaly Recommended actions Affected
The number and sizes of the shims have [To manufacture the shims and to use # Affected
been calculated. them to mount the detector in the 1 _|Del Castillo Rodriguez ,Eva

corrected position 2 |Suarez IbafiezJose
>>

Taken actions

# Name Action Description Suggested Status Action Date
1 |Suarez Ihafiez, Jose Prohlem solved as suggested in Recommended actions  |Close
>>

mems [@ [[@][0][0] [B][B][&][®&] [@]

Figure 131: Anomalies Form showing only the selected record
B. Add a new record.
In the Anomalies Form, new Anomalies can be created in two different ways:
B.l.  Starting an empty Anomaly.

In the Anomalies Form, click the Add button to add a new record,

@

)

A new window will appear,

= select the System PT element code in the System combo box (only the PT
elements at system level can be selected.),

= click Accept,

System Selection @

Enter the system associated to the Anomaly.

system: [ v

Accept l I Cancel ]

Figure 132: Anomalies Form
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The new Anomaly Code will be automatically generated as the first one available for
the Anomaly Product Tree element code selected.

All Anomalies Codes follow the same pattern as described below:
AN/PT/nnn
where,
AN: Anomaly (these characters are always the same for all Anomalies)
PT: Product Tree Element code
nnn: Sequence number that will be automatically generated by the application
The Anomaly Code is unique for each Anomaly.

The Requirement code convention is defined before starting to use GECO. More
information about it can be found in section 18.

Anomaly Form @

Code ANJEF/003 Sub-subject* Severity'  [Low ]

Initiator* L _|»| starting Date* 16-12-2007 | Criticality’ |[Low [~]

Assignedto | |v]  Anomalypater  [16-12-2007 Status*  [Started [~]
Due Date 00-00-0000

Description Analysis Impact*

Action to close the Anomaly Recommended actions Affected

v [ [#] Affected |

[>> ] |

Taken actions

_# | Name Action Description [Suggasted S}atusj Action Date ]
> | |

[el[e] vz [@][e][O][0] [@BI[@I[LI[=] [@]

Figure 133: Anomalies Form once the PT System has been chosen as shown in Figure 132
B.Il.  Cloning an already existing Anomaly.

In the Anomalies Form, click the Copy button to clone the Anomaly that is currently
selected in the form,

&

The new Anomaly Code will be automatically generated as the first one available for
the same Anomaly Product Tree element code of the Anomaly that has been cloned.
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Anomaly Form @

images of the pinholes mask atthe
different positions to obtain the hest
ffocus, itwas be noticed that none of

Code ANJEF/003 Sub-subject*

Initiator* [Perez . Ana [v| starting Date* [16-12-2007

Assignedto | [+] a ly Date* 16-12-2007
Due Date [00-00-0000

Description* Analysis

[a]

R ———

Severity* [!Tiuh \v
Criticality* ~[High =]
Status* Started T+]

Impact*

Itis not possible to ficus the instrument
so thatitis not possible to take correct
astronomical images.

the positions were good enough to h
ffocus the image on the detector, [~

Action to close the Anomaly Recommended actions Affected

| Affected |
[ » | I

Taken actions

# | Name | Action Description \ Suggested Status ‘ Action Date ]
>> ‘ \ |

2rom2 [ @ [ ][O ]] (B][B]#L ][] [@]

Figure 134: Anomalies Form ready to introduce a new Anomaly by cloning an existing record
C. Fill in the new record.
In the Anomalies Form, the mandatory fields that must be filled in are the following ones:

= Code. The Anomaly code is automatically generated by the application and cannot
be modified.

= Sub-subject. Indicate what subsystem (or group inside the organization) is affected
by the Anomaly. This is a text field with a maximum length of 20 characters.

= |nitiator. Identify the person that is creating the Anomaly. All persons in the
organization that have been previously introduced as Users in the application (see
section 15) can be selected from the combo box.

= Starting date. Indicate the date when the Anomaly is being created. This is a date
field with the following format: dd-mm-yyyy, where dd: day, mm: month and

YYVYy. Yyear.

= Anomaly date. Indicate the date when the Anomaly has occurred. This is a date
field with the following format: dd-mm-yyyy, where dd: day, mm: month and

YYVYy. Yyear.

= Severity combo box. Select the Anomaly severity (i.e., the impact that the
occurrence of the anomaly has had in the system) among the options offered in the
Severity combo box, that include:

o High

o Medium
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o Low
By default, the classification is “Low”.

= Criticality combo box. Select the Anomaly criticality (i.e., the impact that the
anomaly or the reoccurrence of the anomaly can have in the system) among the
options offered in the Criticality combo box, that include:

o High
o Medium
o Low

By default, the classification is “Low”.

= Status combo box. Select the Anomaly status among the options offered in the
Status combo box, that include:

o Started
o Under analysis
o Rejected
o Closed
o Limitation
When the Anomaly is created, the default status is “Started”.

= Description. Describe the Anomaly in detail: what happened, what actions were
performed, etc. This is a text field with a maximum length of 300 characters.

= Impact. Describe the impact that the Anomaly has had in the system functionality.
This is a text field with a maximum length of 250 characters.

The rest of the fields that can be optionally filled are:

= Analysis. If any analysis of the Anomaly has already been done, introduce a
description of it in this box. This is a text field with a maximum length of 300
characters.

= Recommended actions. Describe what actions are recommended to investigate the
anomaly. This is a text field with a maximum length of 300 characters.

= Affected. Identify the persons that can be affected by the Anomaly (select as many
as required). The affected persons will receive a notification email related to the
Anomaly modifications. All persons in the organization that have been previously
introduced as Users in the application (see section 15) can be selected from the
combo box.

The fields Assigned to, Estimated date, Action to close the Anomaly and all the fields under
Taken actions should not be filled at the creation of the Anomaly. The first two fields must
be filled at the ARB where the Anomaly is reviewed. The Taken Actions fields must be
filled by the users (if the “Assigned to” field changes) who are doing actions to investigate
the Anomaly. Eventually, the Action to close the Anomaly must be filled at the ARB where
the Anomaly is ended (i.e., Status changed to “Closed” or “Limitation”).
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D. Save the new record.

In the Anomalies Form, click the Save button to save the record,

0

If the current record is not saved, the new record will not be created.

Once the Anomaly is saved, the application will send an email to notify that the
Anomaly has been created.

“The current status of the Anomaly (Code) is (new status)” to be sent to the
Initiator, the person assigned to do it (if exits) and the affected persons (if exits).

E. Close the Anomalies Form

In the Anomalies Form, click the Exit button to exit the form,

kd

If the record has been saved, the Anomalies Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

lzl Record changes have not been saved. Leave the form and lose changes?

(5] (]

Figure 135: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving.

= Click NO to come back to the Anomalies Form.

13.3 Selecting a particular Anomaly

In the Main window, the form view of a particular Anomaly can be opened in two different
ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = Anomalies Form or press ALT+O+A.
In order to find a particular Anomaly, the following actions can be done:

= Use the arrows for moving among the Anomalies currently selected in the form,

To go to the first record of the selected ones,

To go to the previous record to the current one,
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To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Anomalies currently selected in
the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected

=

=

the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

select in the Field combo box the desired field to filter the data,

select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

define as many filters as wanted (by adding new lines),

click Accept,

Anomalies Filter @

[v| Data filter activated

l

Field Op Value

>>

Accept || Reset

Figure 136: Anomalies Filter to select the desired documents by different fields

B. Selecting the Anomaly in the Anomalies View.

In the Main window, click the Views Menu = Anomaly View or press ALT+V+A.

In order to constrain (by Product Tree Element or by filtering) the number of Anomalies
listed in the view, see the steps to be followed in section 4.2.

Select the desired Anomaly among the Anomalies listed in the table at the right side of
the window by double-clicking with the left button of the mouse.
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13.4 Modifying existing Anomalies

The Anomaly to be modified must be already selected, which will be done by following the
steps described in section 13.3.

In the Anomalies Form, the following steps must be done in order to modify the selected
Anomaly.

A. Modify the desired fields.

Make the desired changes in the Anomaly fields, taking into account the constrains
identified in section 13.2, numbered item C) and, also, that the Code, Initiator, Starting date
and Anomaly date fields cannot been modified once the Anomaly has been already created.

All the rest of the fields can be modified and, in particular, the following fields must be
filled after the ARB meeting where the Anomaly is presented:

= Assigned to. ldentify the person that is going to investigate the Anomaly. All
persons in the organization that have been previously introduced as Users in the
application (see section 15) can be selected from the combo box.

= Due date. Indicate the date when the Anomaly should be solved. This is a date field
with the following format: dd-mm-yyyy, where dd: day, mm: month and yyyy:
year.

Later, each responsible (i.e., person assigned to an Anomaly) must introduce the actions
performed by him/her into the fields under Taken actions. The following fields must be
filled:

= Name. Identify the person that is describing the taken action. All persons in the
organization that have been previously introduced as Users in the application (see
section 15) can be selected from the combo box.

= Action Description. Describe the taken action in detail: the action done, the
observed result, etc. This is a text field with a maximum length of 200 characters.

= Suggested status combo box. Suggest a new status for the Anomaly among the
options offered in the Suggested status combo box, which includes the following
ones:

o Monitorize
o Close
o Limitation
There is no default option for the combo box.

= Action date. Indicate the date when the action has been done. This is a date field
with the following format: dd-mm-yyyy, where dd: day, mm: month and yyyy:
year.

At the ARB when the Anomaly is finalized, the following field must be filled:

= Action to close the anomaly. Describe the action/s that justify changing the status
of the anomaly as Closed. This is a text field with a maximum length of 300
characters.
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B. Save the modified record.

In the Anomaly Form, click the Save button to save the record,

(‘_‘\
J

If the record is not saved, the changes will not be applied.

Once the Anomaly is saved, the application will send an email to notify that a
modification has been done to the Anomaly. This notification could be the following
ones depending of the modification done

“The current status of the Anomaly (Code) is (new status)” to be sent to the
Initiator, the person assigned to do it and the affected persons whenever the
status is changed.

“The Assigned person to the Anomaly (Code) has been changed” to be sent to
the Initiator, to the previous responsible and to the new one.

“The due date of the Anomaly (Code) has been changed” to be sent to the
responsible.

C. Close the Anomalies Form

In the Anomalies Form, click the Exit button to exit the form,

kd

If the record has been saved, the Anomalies Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

@ Record changes have not been saved. Leave the form and lose changes?

Yes ( No |

Figure 137: Warning Window reporting that changes have not been saved
= Click YES to exit without saving.

= Click NO to come back to the Anomalies Form.

13.5 Printing an Anomaly

The Anomaly to be printed must be already selected, which will be done by following the steps
described in section 13.3.

In the Anomaly Form, the following step must be done in order to print the selected Anomaly.
C. Print the record.

In the Anomaly Form, click the Print button to print the record,
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iy

A preview of the record to be printed will appear.

Page preview

Anomaly report
Code: ANEFOO1 Inisasor: Perez _ Ana
Subsuject: | Opdcs Assigned %o Dol Castllo Rodriguez  Eva
Starting date: 26.03.2006 Anomaly date 26032006
Due date: 27102007
Severity: Hgh Status: Umitagons

Crisicality: Hgh

Description

During the Focusing Test in which the focusing mechanism was used 10 move the collimator and 1 ke images of the pinky
mask at he AMorent positons %0 cbain the Dost focus . It was B Nolcad hat none of the positiong werne good encugh % focy

he image on the datacton

Analysis

passively %0 put it far away from the |ast camen lens

Impact

25 not possitie 1 fcus the InsTument 50 that it Is not possitie 1 ke comect astonomical images

Acton 10 close the Anomaly

The number and 5izes of the shims have boon calculated

Recommended actons

To manufaciue he shims and 10 WS e ham 50 Mount he Aetecior In the comectad positon

Aflected Users
= Ao tod
1 Dol Castllo Rodriguez Eva
2 |Suwarez bafez Jose
-

Taken actons

¥ Name Action Descdpion Suggestod St Action Date
1 |Swarez bafez Jose Problem sclved as sugoestod in Recommended m:acréilcac
e

& &

Figure 138: Preview window for the Anomaly to be printed.
=  Select the Print button to print the record,
or,
=  Select Cancel button to come back to the Anomaly form without printing.

If the Print button is selected, the application will look for the printers connected to
your computer and the print menu will be opened.

A new window will appear,
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=  select in the Name combo box the printer to be used,
=  define the desired properties for this job,

=  click Accept,

‘ General [ Pagg getqp ] Appearance

Print Service

Name: EHP LaserJet 4050 Series PS ‘v‘ Properties...

Status: Accepting jobs

Type:
Info: [ ] Print To File
Print Range Copies
® Al Number of copies: \ ﬂj
1 Collate
O Pages 7 {v] Collat
[ -

Figure 139: Print Dialog. The selected record will be printed

13.6 Deleting an Anomaly

The Anomaly to be deleted must be already selected, which will be done by following the steps
described in section 13.3.

In the Anomalies Form, the following steps must be done in order to delete the selected
Anomaly.

A. Delete the record.

In the Anomalies Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E‘ Are you sure of deleting this record?

Figure 140: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.
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14. RAMS COMPONENTS FOR REPAIRABLE SYSTEMS

14.1 What is a RAMS component?

RAMS stands for Reliability, Availability, Maintainability and Safety. RAMS analyses must be
performed at all stages of a project to ensure that the system design meets the availability,
reliability, maintainability and safety requirements targets established in the RAMS
requirements. With this tool we intend to calculate the project, system or subsystems availability
(in terms of global MTBF and MTTR) and reliability (in terms of percentage of time that the
project, system or subsystem is available to perform its function).

The first step to perform any RAMS analysis is to breakdown the system into subsystems and
each subsystem into components or elements, that is, into RAMS components.

RAMS components in this tool can be referred to:

= The hierarchically lowest elements of each system or subsystem to be analyzed in terms
of availability and reliability (typically, Product tree elements or parts). These elements
are named as “items” in this section.

= A set of n equal items with a functional relationship or configuration among them.
These elements are named as “components” in in this section. The number of items can
be just two or more (n), to be defined by the user in the component form.

= The subsystems comprised of several components (component set) with a functional
relationship or configuration among them; in this case, we call “children” to those
elements and “parents” to those subsystems (the same way as we do for parent and
children requirements). In this case, a component set representing a subsystem will be
composed by several components.

= The systems comprised of several subsystems with a functional relationship or
configuration among them; in this case, we call “children” to those subsystems and
“parents” to their correspondent systems. In this case, a component set representing a
system will be composed by several subsystems.

= A project comprised of several systems with a functional relationship or configuration
among them; in this case, we call “children” to those systems and “parent” to their
correspondent project. In this case, a component set representing a project will be
composed by several systems.

This hierarchically chain can have as many levels as required.

14.1.1 Repairable systems

When studying system reliability and availability, non-repairable systems, missions or products
are treated differently from repairable systems, missions or products. Some of the metrics, tools
and mathematical models used for one type are not applicable to the other.

Repairable systems are those that receive maintenance actions that restore/renew system
components when they fail to the original operating state. For such systems the time of
operation is not continuous, since their operating life cycles are described by a sequence of up
and down states. In this case, the important variables to be determined are the mean time
between failures (MTBF) and the mean time to repair or MTTR, as well as the system
availability (or the opposite concept, unavailability/downtime).
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The calculations to estimate the global system MTBF and MTTR in order to verify the
compliance of the availability requirement are performed with the aid of a mathematical model
that we call “Availability model”.

The parameters that are used to build availability model in Repairable systems are:

= Failure Rate (A): total number of failures within an item population, divided by the total
operating time expended by that population, during a particular measuring interval,
under stated conditions. In this tool, the failure rate is considered constant.

= Mean Time Between Failures (MTBF): the MTBF for a system is the mean time
between two consecutive failures of the system.

= Mean Time To Repair (MTTR): The MTTR for a system is the mean time spent in
unplanned (corrective) maintenance to repair the system.

= Availability: the probability that an item or system is “up” (working) at any random
instant in time.

= Unavailability or Downtime: the probability that an item or system is “down” (not
working) at any random instant in time.

The basic assumptions made in the tool calculations are:
= Elements must be completely independent.
= Failure Rate is constant, that is, all calculations are made in a steady state of the system.

= Mean Time Between Failures must be introduced in the tool “normalized” to the
operation time of the system. 2

= Stand-by redundancy assumes that active failure rates are constant and passive and
switching failure rates are assumed to be zero.

The equations used to calculate these parameters for a system from its components depend on
the arrangement configuration of those components among each other. The main
configurations are:

= Serial: The system will fail if one of its components fails.

= Active redundancy or “m out of n”: The system with n redundant components will work
if either m-out-of-n component work (m<n). The system fails if (n-m+1) components
fail. It is called “active” redundancy because the h components are active or working at
the same time. “Parallel” redundancy is a special case of active redundancy with m=1
(two active independent components working).

= Stand-by redundancy: refers to m out of n units working and (n-m) “waiting” in stand-
by (idle, as opposite to active). The stand-by units start to work when active units fail.

2 For example, if the MTBF given by the manufacturer for a component is 1000h of continuous operation
(24h per day) but that component is active in the studied system only during 6 hours per day, the
normalized MTBF of that component to be introduced in the tool will be 4000h ((24/6) *1000).
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14.2 Creating a RAMS component of repairable systems

Starting at the Main Window of the application,

Project configuration: Documentation View
Eile Views Forms Tools Help

5 PT Code Title Issue | Edition Status  |Reference .. |Confi. Date Sub-subject
- JEF AMAEFI001 Spectrograph Optical Gonceptual Desian_ |1 A Created false |15-03-2006  |Optics
~Aic PROIEF/OD2 Plate scale verification test in the Spectra.. |1 B Created true  |21-03-2006 | Optics

PROIEF/OD3 Spectrograph Mass verification 1 A Created true  |21-03-2006 | Optics
RPTIEF/M01 Werification Test Report in the Plate Scale . |1 A Created false |21-03-2006  |Optics
RPTIEF/MO0Z "Werification Test on the Spectrograph Tota...[2 A Created false |21-03-2006 |System
RQIEF-RANDT Rotator Adapter Functional specification |1 A Created true  |21-03-2006 |Structures
RQIEF-SP-88IEF-5P-8.. [Interface ¢ ts Support Structure- . |1 A Created true  |21-03-2006  |Systern
RQIEF-SP/001 Spectrograph Functional Reguirements 2 B Created true  |21-03-2006 | Optics
SPIEF-SP-SH/MD01 Shutter Specification 1 A Created true  |13-06-2007 | Shutter
SPIEFI001 Fiber 1 Technical 11 A Created true  |21-03-2006  |Systemn

Figure 141: Main window of the application
the following steps must be executed in order to create a new RAMS component:
A. Open the RAMS Repairable System form.
In the Main window, select Forms Menu = RAMS Repairable System Form.

The RAMS component form will be opened with all available records selected.

Al x

|
Component code* |EF-5P-CR-100-0001 | system* Spare part # o ] ‘
Component name* [Detector electronics Sub-system* Valid
Parent component [R-200-0001 - Detector [*] © = [Serial [=]
Number of components (n)* [a ] MTBE*  [ipppo | MITRT [z ] Availability (%) 9992003998
m* 4 MTBF 2583 MTTR 2.0006E0 Unavailability (%) 7.996E-2

Component's children

# | Component
> |

Comments MTBF/MTTI

Other comments

Figure 142: RAMS component form for repairable systems showing all the selected records
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B. Add a new record.

In the RAMS Repairable System Form, new RAMS component can be created in two
different ways:

B.l.  Starting an empty RAMS component.
In the RAMS Repairable System Form, click the Add button to add a new record,

=

A new RAMS component form will be opened empty and ready to be filled in.

Component code* [ | system* I:El Spare part #* 0

& name* [ | subsystem= [ [~] valid
Parent component [ [+] configuration components* [Serial [=]
Number of components (n)* [ m e g MTIRY g availability (%) 0

m* 1 MTBF 0EO MTTR 0EQ Unavailability (%) 0ED

‘Component's children

# | Component

>

‘Comments MTBF/MTTR/Availability

Other comments

Figure 143: RAMS Repairable System Form to introduce a new RAMS component.

B.Il.  Cloning an already existing RAMS component.

In the RAMS Repairable System Form, click the Copy button to clone the RAMS
component that is currently selected in the form,

&

A new RAMS component form will be opened with several fields cloned from the
previous record and ready to be completed.
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Component code* [EF-SP-CR-100-0001 | system* Spare part #* o]
Component name™ |Detector electronics | Sub-system® Valid
Parent component \:R.znn.nnm - Detector e\ectmmcs\V| Configuration components* |Serla\ \V|
Number of components (n)* 4 | MTBF*  [1p.000 | MTTR® ] availability (%) 99.92003998
m* 4 MTBF 2.5E3 MTTR 2.0006E0 Unavailability (%) 7.996E-2
‘Component's children

# | Component

> |
Comments MTBF/MTTR/Availability
Other comments

=wnn [ ][R]0 ][0] [@][@][ ] [@ ]

Figure 144: RAMS Repairable System form ready to introduce a new RAMS component by
cloning an existing record

C. Fill in the new record.

In the RAMS Repairable System Form, the mandatory fields to be filled in are:

Component code. Indicate the code of the component or component set. The code
is unique for each component/component set. This is a text field with a maximum
length of 80 characters.

Component name. Indicate the name of the component or component set. This is a
text field with a maximum length of 250 characters.

System combo box. Select, among the options offered in the system combo box,
the system the component or component set belongs to.

Sub-system combo box. Select, among the options offered in the sub-system
combo box, the subsystem (PT element) the component or component set belongs
to.

Spare part #. Indicate the number of spares foreseen for the component or
component set. This is an integer field.

Configuration components combo box. Select from the combo box the
arrangement configuration of those components among each other (see 14.1 for
further details).

There are some restrictions on the configuration of a set of components:

o For the Standby redundancy configuration, the number of components required
to be working for the system to work (field m) is limited to 1.

Number of components (n). In case of a component, (n) indicates the number of
equal items of that component and it is filled in manually (see 14.1 for further
details). In case of a component set (i.e. a subsystem), the application will calculate
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automatically the number of “children components” that set has (the ones we have
previously introduced in the application). This is an integer field.

m. Indicates the minimum number of component items necessary for the system to
function properly. It applies to both Active redundancy and Standby redundancy
configuration. This is an integer field.

MTBF.. Indicates the Mean Time Between Failures of each equal item in hours. In
case of a component set, this field is disabled and the application automatically
displays a zero value to indicate that it is not being used for the calculations. This is
a real number field.

MTTRI. Indicates the Mean Time to Repair of each equal item in hours. In case of
a component set, this field is disabled and the application automatically displays a
zero value to indicate that it is not being used for the calculations. This is a real
number field.

The following fields are disabled because they will be filled automatically by the
application:

MTBF. Indicates the Mean Time Between Failures of the component or component
set in hours. In the case of components, this field is automatically calculated by the
application from the MTBFi entered by the user and considering the arrangement of
the components among each other. In the case of “component set”, this field is
automatically calculated by the application from the children parameters and
considering the arrangement of the components among each other. This is a real
number field.

MTTR. Indicates the Mean Time to Repair of the component or component set in
hours. In the case of components, this field is automatically calculated by the
application from the MTBFi and MTTRI entered by the user and considering the
arrangement of the components among each other. In the case of “component set”,
this field is automatically calculated by the application from the children parameters
and considering the arrangement of the components among each other. This is a real
number field.

Availability. Indicate the availability (A = MTBF/(MTBF + MTTR)) of the
component or component set (in percentage). This field is calculated automatically
by the application considering the arrangement of the components among each
other. This is a % number field.

Unavailability. Indicate the unavailability (U = 100 - A) of the component or
component set (in percentage). This field is calculated automatically by the
application considering the arrangement of the components among each other. This
is a % number field.

The rest of the fields that can be optionally filled in are:

Valid. Indicate if the component is valid or not. To be valid means that the
component will be used for the MTBF/MTTR/Availability calculations of the
system.

Parent component. Indicates the component set/subsystem to which this
component or component set belongs. Select from the combo box between the
components already defined in the application.

136



i
JAN
VAVAVAVAN

Ej -
éﬁ.

NN GECO User Manual 1.J

= Component’s children. Only in case of a component set, this field identifies the
components or subsystems that comprise this component set. In the combo box, all
components or component sets existing in the application can be selected.

= Comments MTBF/MTTR/Availability. This is a text field (with no limited
length) to include comments related to the MTBF/MTTR/Availability calculations.

= Other Comments. This is a text field (with no limited length) to introduce any
additional comment related to the component.

D. Save the new record.

In the RAMS Repairable System Form, click the Save button to save the record,

(’"’\
J

If the current record is not saved, the new record will not be created.
E. Close the RAMS Repairable System Form
In the RAMS Repairable System Form, click the Exit button to exit the form,

kJd

If the record has been saved, the RAMS Repairable System Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

@ Record changes have not been saved. Leave the form and lose changes?

Yes No 3

Figure 145: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the RAMS Repairable System Form.

14.3 Selecting a particular RAMS component

In the Main window, the form view of a particular RAMS component can be opened in two
different ways:

A. Going through the Forms Menu.
In the Main window, select Forms Menu = RAMS Repairable System Form.
In order to find a particular RAMS component, the following actions can be done:

= Use the arrows for moving among the RAMS components currently selected in
the form,
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To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of RAMS components currently
selected in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

Data filter activated

# Field Op Walue
o=

| Accept | | Reset |

Figure 146: RAMS component Filter to select the desired RAMS components by
different fields

B. Selecting the RAMS component in the RAMS components of Repairable System
View.

In the Main window, click the Views Menu = RAMS components of Repairable System
View.
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In order to constrain (by Product Tree Element or by filtering) the number of RAMS
components listed in the view, see the steps to be followed in section 4.2.

Select the desired RAMS component among the ones listed in the table at the right side
of the window by double-clicking with the left button of the mouse.

14.4 Modifying existing RAMS component

The RAMS component to be modified must be already selected, which will be done by
following the steps described in section 14.3.

In the RAMS Repairable System Form, the following steps must be done in order to modify the
selected RAMS component.

A. Modify the desired fields.

Make the desired changes in the RAMS component fields, taking into account the
constrains identified in section 14.2, numbered item C).

B. Save the modified record.

In the RAMS Repairable System Form, click the Save button to save the record,

J

If the record is not saved, the changes will not be applied.

In case the component belongs to a component set (i.e., it has a parent component) and
the component has modified the MTBF/MTTR/Availability numbers, the application
automatically recalculates the MTBF/MTTR/Availability numbers of his parent
component.

C. Close the RAMS Repairable System Form
In the RAMS Repairable System Form, click the Exit button to exit the form,
kd

If the record has been saved, the RAMS Repairable System Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E] Record changes have not been saved. Leave the form and lose changes?

Figure 147: Warning Window reporting that changes have not been saved

= Click YES to exit without saving.

= Click NO to come back to the RAMS Form.
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14.5 Deleting a RAMS component

The RAMS component to be deleted must be already selected, which will be done by following
the steps described in section 14.3.

In the RAMS Repairable System Form, the following steps must be done in order to delete the
selected RAMS component.

A. Delete the record.

In the RAMS Repairable System Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E Are you sure of deleting this record?

Figure 148: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.

In case the component belongs to a component set (i.e., it has a parent component), the
application automatically recalculates the MTBF/MTTR/Availability numbers of its parent
component.

14.6 Exporting RAMS Repairable System calculations to XLS

In the Main window, click the Tools Menu = Export RAMS Repairable System calculations to
XLS.

A new window will appear, where the user must, first, introduce the subsystem, the file name
and path to save the xls file and, then, click Accept.
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Introduce the subsystem and filename/path where you want to save the
xls file.

Subsystem | |v|
File name [ |
| Accept | | Cancel |

Figure 149: Window to insert the subsystem, and filename/path to generate the xIs file

A new window (it is necessary to have a xlIs viewer installed) will show the

MTBF/MTTR/Availability calculations of all the components that belongs to the subsystem that
has been just introduced

a 1 u

=} = r [E] H 1 J .S L oa
1] System Sub-System C code Component name Spare part ¥ |onfigurati of companent| m |MTBFi thours]| MTBF (hours) |MTTRi (
2 [EF F EF-5P-CR-200-0001 Detector electronies 0] Standby redundane; | 100] | 5 5IEH0E
3 Detector slectronies 00 Serial | 00| 70,000 2,50E+03
4 Dete =3 K erial | .00 000, 2.5S0E+03]
5 EF-SP-CR-100-0003 Det = K erial A 00 000, 1EVE+OG)
6 Ef EF-5P-CR-300-0002 Det .00 Serial a .00 15.000, 3. TSE+03]
7 [E EF-5P-CR-300-0003 | e 00 Active . 2,00 000 1356406
8
3
n

Figure 150: After entering the subsystem and filename/path, this window will show the result of the
search, which will include all the MTBF/MTTR/Availability calculations of all the components for the
selected subsystem.
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15. RAMS COMPONENTS FOR SYSTEM WITHOUT REPAIR

15.1 What is a RAMS component?

RAMS stands for Reliability, Availability, Maintainability and Safety. RAMS analyses must be
performed at all stages of a project to ensure that the system design meets the availability,
reliability, maintainability and safety requirements targets established in the RAMS
requirements. With this tool we intend to calculate the project, system or subsystems availability
(in terms of global MTBF and MTTR) and reliability (in terms of percentage of time that the
project, system or subsystem is available to perform its function).

The first step to perform any RAMS analysis is to breakdown the system into subsystems and
each subsystem into components or elements, that is, into RAMS components.

RAMS components in this tool can be referred to:

= The hierarchically lowest elements of each system or subsystem to be analyzed in terms
of availability and reliability (typically, Product tree elements or parts). These elements
are named as “items” in this section.

= A set of n equal items with a functional relationship or configuration among them.
These elements are named as “components” in in this section. The number of items can
be just two or more (n), to be defined by the user in the component form.

= The subsystems comprised of several components (component set) with a functional
relationship or configuration among them; in this case, we call “children” to those
elements and “parents” to those subsystems (the same way as we do for parent and
children requirements). In this case, a component set representing a subsystem will be
composed by several components.

= The systems comprised of several subsystems with a functional relationship or
configuration among them; in this case, we call “children” to those subsystems and
“parents” to their correspondent systems. In this case, a component set representing a
system will be composed by several subsystems.

= A project comprised of several systems with a functional relationship or configuration
among them; in this case, we call “children” to those systems and “parent” to their
correspondent project. In this case, a component set representing a project will be
composed by several systems.

This hierarchically chain can have as many levels as required.

15.1.1 Systems without Repair (or non- repairable systems)

When studying system reliability and availability, non-repairable systems, missions or products
are treated differently from repairable systems, missions or products. Some of the metrics, tools
and mathematical models used for one type are not applicable to the other.

Non-repairable systems are those that are not to be repaired until the system is unavailable.
Examples of these systems are “one-shot” devices such as a light bulb, a pacemaker or a missile
to be launched. For such systems the concepts managed are the time up to the first failure,
MTTF, or operation time, as well as the system reliability (or the opposite concept,
unreliability/probability of failure).
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The calculations to estimate the global system MTTF in order to verify the compliance of the
reliability requirement are performed with the aid of a mathematical model that we call
“Reliability model”.

The parameters that are used to build availability model in non- repairable systems are:

= Failure Rate (A): total number of failures within an item population, divided by the total
operating time expended by that population, during a particular measuring interval,
under stated conditions. In this tool, the failure rate is considered constant.

= Mean Time To (first) Failure (MTTF): the MTTF for a system is the mean time for the
system to fail.

= Reliability: the probability of being able to perform under given conditions for a given
time interval.

= Probability of Failure or Unreliability: the probability of failure / not being able to
perform under given conditions for a given time interval.

The basic assumptions made in the tool calculations are:
= Elements must be completely independent.
= Failure Rate is constant, that is, all calculations are made in a steady state of the system.

= The probability of failure by a given time is assumed to follow a negative exponential
distribution.

= Mean Time To Failure must be introduced in the tool “normalized” to the operation
time of the system. 3

= Stand-by redundancy assumes that active failure rates are constant and passive and
switching failure rates are assumed to be zero.

The equations used to calculate these parameters for a system from its components depend on
the arrangement configuration of those components among each other. The main
configurations are:

= Serial: The system will fail if one of its components fails.

= Active redundancy or “m out of n”: The system with n redundant components will work
if either m-out-of-n component work (m<n). The system fails if (n-m+1) components
fail. Tt is called “active” redundancy because the m components are active or working at
the same time. “Parallel” redundancy is a special case of active redundancy with m=1
(two active independent components working).

= Stand-by redundancy: refers to m out of n units working and (n-m) “waiting” in stand-
by (idle, as opposite to active). The stand-by units start to work when the active units
fail.

3 For example, if the MTTF given by the manufacturer for a component is 1000h of continuous operation
(24h per day) but that component is active in the studied system only during 6 hours per day, the
normalized MTTF of that component to be introduced in the tool will be 4000h ((24/6) *1000).
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15.2 Creating a RAMS component of system without repair

Starting at the Main Window of the application,

Project configuration: Documentation View

File Views Forms Tools Help

Ij FT Code Title Issue | Edition Status _|Reference _|Confi Date Suh-subjen_tj
' |j ANMAEFIODT Spectrograph Optical Conceptual Design |1 A Created false |15-03-2006  |Optics
-Is FPROEF/MOZ Plate scale werification test in the Spectro.. |1 B Created true  |21-03-2006  |Optics

PROJEF/003 Spectrograph Mass verification 1 A Created true  |21-03-2006  |Optics
RPT/EF/M01 ‘Werification Test Reportin the Plate Scale ... |1 A Created false |21-03-2006 |Optics
RPT/EF/N02 Werification Test on the Spectrograph Tota.. |2 A Created false |21-03-2006 [System
RGQ/EF-RADDT Rotator Adapter Functional specification 1 A Create rue  |21-03-20 Structures
RGQ/EF-SP-SSIEF-SP-5... |Interface requirements Support Structure- .. |1 A Create rue  |21-03-20 System
RGQEF-SP/001 'ﬁectmgraph Functional Reguirements 2 B Create rue  |21-03-20 Optics
SP/EF-5P-8H/M001 |BhutterSpeciﬂcatinn 1 A Create rue  |13-06-20 Shutter
SP/EFMOT |F|herSpemmgraph‘renhmnal 1|1 A Created true  |21-03-2006  [System

Figure 151: Main window of the application
the following steps must be executed in order to create a new RAMS component:
A. Open the RAMS System without Repair Form.
In the Main window, select Forms Menu = RAMS System without Repair Form.

The RAMS component form will be opened with all available records selected.

144



GECO User Manual 1.J

A -Repaira X
Component code* [MET-001 | system* Valid
Component name™ [comp1 | Sub-system* Operation time* [0 ]
Parent component | MET-011 - Sub1 \V| Configuration components* \Serlal \v|
Number of compenents (n)* 3| MR [qpgoo | A 1E4 Reliability (%} 8.8692E1
m* 3 MTTF 3333333 A 3E4 Prob. of failure (%) 1.1308E4

Component's children

# ‘ Component
> |

Comments MTTF/Reliability

Other comments

e [@ [EIIENE [EEnE (@)

Figure 152: RAMS System without Repair form showing all the selected records
B. Add a new record.

In the RAMS System without Repair Form, new RAMS component can be created in two
different ways:

B.l.  Starting an empty RAMS component.

In the RAMS System without Repair Form, click the Add button to add a new record,

=
\/

A new RAMS System without Repair Form will be opened empty and ready to be
filled.
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Al x
Component cade* [ | System* I:El Valid
Component name* I | Sub-system* I:E' ‘Operation time* o ]
Parent component \ \ b \ Configuration components™ \ Serial \ b \
Number of components (n)* D MWF.“ ’07 L= Reliability (%) 0E0

m* 1 MTTF Q0EOD A 0ED Prob. of failure (%) 0E0

Component's children

# | Component
>> |

Comments MTTF/Reliability

Other comments

ez [@ |[@ [0 ][0] [(BI[@IF][F] [@]

Figure 153: RAMS System without Repair Form to introduce a new RAMS component.
B.l1l. Cloning an already existing RAMS component.

In the RAMS System without Repair Form, click the Copy button to clone the RAMS
component that is currently selected in the form,

G

A new RAMS System without Repair form will be opened with several fields cloned
from the previous record and ready to be completed.

RAMS Companent Form: Non-Repairable Systems X
Component code” [WET-001 | system” Valid
Component name* [comp1 | Sub-system* 0 time™ 400 |
Parent | MET-011 - Sub1 [+] @ i & |Serial [+]
Number of compoenents (n}* 3] MR Jipoo0 | A 1E4 Reliability (%) 5869261
m* 3 MTTF 3.33333E3 A 3E4 Prob. of failure (%) 1.1308E1

Component's children

# ‘ Component
> |

Comments MTTF/Reliability

Other comments

ez [ |[@][@][0] [B][BI[LI[E] [@]

Figure 154: RAMS System without Repair form ready to introduce a new RAMS component by
cloning an existing record
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C. Fill in the new record.

In the RAMS System without Repair Form, the mandatory fields to be filled in are:

Component code. Indicate the code of the component or component set. The code
is unique for each component/component set. This is a text field with a maximum
length of 80 characters.

Component name. Indicate the name of the component or component set. This is a
text field with a maximum length of 250 characters.

System combo box. Select, among the options offered in the system combo box,
the system the component or component set belongs to.

Sub-system combo box. Select, among the options offered in the sub-system
combo box, the subsystem (PT element) the component or component set belongs
to.

Operation time. Indicate the operation time of the system in hours. This is a real
number field.

Configuration components combo box. Select from the combo box the
arrangement configuration of those components among each other (see 15.1 for
further details).

There are some restrictions on the configuration of a set of components:

o For the Standby redundancy configuration, the number of components
required to be working for the system to work (field m) is limited to 1.

Number of components (n). In case of a component, (n) indicates the number of
equal items of that component and it is filled in manually (see 14.1 for further
details). In case of a component set (i.e. a subsystem), the application will calculate
automatically the number of “children components” that set has (the ones we have
previously introduced in the application). This is an integer field.

m. Indicates the minimum number of component items necessary for the system to
function properly. It applies to both Active redundancy and Standby redundancy
configuration. This is an integer field.

MTTF,. Indicates the Mean Time to Failure of each equal item in hours. In case of
a component set, this field is disabled and the application automatically displays a
zero value to indicate that it is not being used for the calculations. This is a real
number field.

The following fields are disabled because they will be filled automatically by the
application:

MTTF. Indicates the Mean Time to Failure of the component or component set in
hours. In the case of components, this field is automatically calculated by the
application from the MTBFi entered by the user and considering the arrangement of
the components among each other. In the case of “component set”, this field is
automatically calculated by the application from the children parameters and
considering the arrangement of the components among each other. This is a real
number field.
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= Ai. Indicates the failure rate (1/MTTFi) of each item. This field is calculated
automatically by the application. This is a real number field*.

= ). Indicates the failure rate (1/MTTF) of the component or component set. This
field is calculated automatically by the application. This is a real number field.

= Reliability. Indicates the reliability of the component or component set (in
percentage). This field is calculated automatically by the application considering the
arrangement of the components among each other. This is a real number field.

= Prob. of failure. Indicate the probability of failure of the component or component
set (in percentage). This field is calculated automatically by the application. This is
a real number field.

The rest of the fields that can be optionally filled in are:

= Valid. Indicate if the component is valid or not. To be valid means that the
component will be used for the MTTF/Reliability calculations of the system.

= Parent component. Indicates the component set/subsystem to which this
component or component set belongs. Select from the combo box between the
components already defined in the application.

= Component’s children. Only in case of a component set, this field identifies the
components or subsystems that comprise this component set. In the combo box, all
components or component sets existing in the application can be selected.

=  Comments MTTF/Reliability. This is a text field (with no limited length) to
include comments related to the MTBF/Reliability calculations.

= Other Comments. This is a text field (with no limited length) to introduce any
additional comment related to the component.

D. Save the new record.

In the RAMS System without Repair Form, click the Save button to save the record,

If the current record is not saved, the new record will not be created.
E. Close the RAMS System without Repair Form
In the RAMS System without Repair Form, click the Exit button to exit the form,
(8]
If the record has been saved, the RAMS System without Repair Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

4 For systems without repair, the concept of failure rate is more related to a “hazard rate”, whereas for
repairable systems, it means “the rate of occurrence of failures”.
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E Record changes have not been saved. Leave the form and lose changes?

Yes No ‘

Figure 155: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the RAMS component Form.

15.3 Selecting a particular RAMS component

In the Main window, the form view of a particular RAM component can be opened in two
different ways:

C. Going through the Forms Menu.
In the Main window, select Forms Menu = RAMS System without Repair Form.
In order to find a particular RAMS component, the following actions can be done:

= Use the arrows for moving among the RAMS components currently selected in
the form,

To go to the first record of the selected ones,

To go to the previous record to the current one,

To go to the next record to the current one and

To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of RAMS components currently
selected in the form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,
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= define as many filters as wanted (by adding new lines),

= click Accept,

Data filter activated

# Field Op Value
>

| Accept | | Reset |

Figure 156: RAMS component Filter to select the desired documents by different fields

D. Selecting the RAMS component in the RAMS components of Systems without
Repair View.

In the Main window, click the Views Menu = RAMS components of Systems without
Repair View.

In order to constrain (by Product Tree Element or by filtering) the number of RAMS
components listed in the view, see the steps to be followed in section 4.2.

Select the desired RAMS component among the ones listed in the table at the right side
of the window by double-clicking with the left button of the mouse.

15.4 Modifying existing RAMS component

The RAMS component to be modified must be already selected, which will be done by
following the steps described in section 15.3.

In the RAMS component Form, the following steps must be done in order to modify the
selected RAMS component.

D. Modify the desired fields.

Make the desired changes in the RAMS component fields, taking into account the
constrains identified in section 15.2, numbered item C).

E. Save the modified record.

In the RAMS System without Repair Form, click the Save button to save the record,

If the record is not saved, the changes will not be applied.

In case the component belongs to a component set (i.e., it has a parent component) and
the component has modified the MTBF/MTTR numbers, the application automatically
recalculates the MTBF/MTTR numbers of his parent component.
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F. Close the RAMS System without Repair Form
In the RAMS System without Repair Form, click the Exit button to exit the form,

kd

If the record has been saved, the RAMS System without Repair Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

Iz, Record changes have not been saved. Leave the form and lose changes?

Yes l No }

Figure 157: Warning Window reporting that changes have not been saved
= Click YES to exit without saving.

= Click NO to come back to the RAMS Form.

15.5 Deleting a RAMS component

The RAMS component to be deleted must be already selected, which will be done by following
the steps described in section 15.3.

In the RAMS System without Repair Form, the following steps must be done in order to delete
the selected RAMS component.

B. Delete the record.

In the RAMS System without Repair Form, click the Delete button to delete the record,

o

A new window will appear to ask the user if he/she really wants to delete the record.

E] Are you sure of deleting this record?

Figure 158: Warning Window to check if the user wants to delete the record
= Click YES to delete the record.

= Click NO to exit without deleting.

In case the component belongs to a component set (i.e., it has a parent component), the
application automatically recalculates the MTTF/Reliability numbers of his parent component.
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15.6 Exporting RAMS System without Repair calculations to XLS

In the Main window, click the Tools Menu = Export rams System without Repair calculations
to XLS.

A new window will appear, where the user must, first, introduce the subsystem, the file name
and path to save the xIs file and, then, click Accept.

Introduce the subsystem and filename/path where you want to save the
xls file.

Subsystem | |v|
File name [ |
| Accept | | Cancel |

Figure 159: Window to insert the subsystem, and filename/path to generate the xIs file

A new window (it is necessary to have a xls viewer installed) will show the MTTF/Reliability
calculations of all the components that belongs to the subsystem that has been just introduced

I3 B c o E F

ystem Bub-System code name eration ti o en i
TMET-100 System erial 200 I u‘u qu 0 5575 02 17
0t Subt etia [ oooe.00] I 645E-02] 15
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6 0 Comp?
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Figure 160: After entering the subsystem and filename/path, this window will show the result of the
search, which will include all the MTTF/Reliability calculations of all the components for the selected
subsystem.
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16. USERS

16.1 What means to be a User in GECO

A User is commonly defined as a person, organization, or other entity that employs the services
provided by a system.

In GECO, the same definition applies to the term User, so any person that is susceptible to use
the application must be record as a User inside GECO.

All recorded Users will be able to start and use GECO and, also, to be selectable in the different
people combo box existing in the application (such as the Document authors, the Anomaly
Initiators and so on).

16.2 Creating a User

Starting at the Main Window of the application,

Project configuration: Documentation View
File Wiews Forms Tools Help

1PT Corde Title Issue |Edition Status  |Reference  |Caonfi Date Sub-subjec

[ S AMAEFIO01 Spectrograph Optical Conceptual Design |1 A Created false |[15-03-2006 |Optics

eIc PROIEF/002 Plate scale verification test in the Spectro.., |1 E Created true  |21-03-2008  |Optics
FROIEF/002 Spectrograph Mass verification 1 Iy Created true  |21-03-2008 | Optics
RFPTIEF/O01 ‘erification Test Reportin the Plate Scale |1 A Created false |21-03-2006 |Optics
RFTIEF/O0Z Werification Test on the Spectrograph Tota..|2 A Created false |21-03-2006 | Bystem
ROQ/EF-RADOT Rotator Adapter Functional specificatian 1 A Created true  |21-03-2006 | Structures
ROEF-SP-SSIEF-SP-5... |Interface requirerments Support Structure-... |1 A Created trug  |21-03-2006 | System
R QWEF-SFI001 Spectrograph Functional Requirements |2 E Created true  |31-03-2006  |Optics
SPYEF-SP-SHD 0T Shutter ification 1 A Created trug  [13-08-2007  |Shutter
SPIEFIO0T Fiber Spectrogranh Technical specification |1 A Created true  |21-03-2006 | Systern

Figure 161: Main window of the application
the following steps must be executed in order to create a new User:
A. Open the Users Form.
In the Main window, select Forms Menu = Users Form or press ALT+0+U.

The Users Form will be opened with all available records selected.
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|

Name* [Administrador Phone [

Surname (1) |admin Mobile [

Surname (2) [ User* [admin

Organization [Fractal S.LINE Pi d e

Location [ e-mail* [admi@fracial-es_com
Group* [admin [~]

@@ - [@@EIe EElE

(@]

Figure 162: Users Form showing all the selected records

B. Add a new record.

In the Users Form, new Users can be created in two different ways:

B.I.

Starting an empty User.

In the Users Form, click the Add button to add a new record,

Iﬁl

A new Users Form will be opened empty and ready to be filled.

Name*
Surname (1)
Surname (2)
Organization
Location

Group*

[~]

Phone

Mobile

User*

e-mail*

@|[@] vrmn [ [ [[O ][O ]

[B][@ ][]

(@]

B.1I.

In the Users Form, click the Copy button to clone the User that is currently selected in

the form,

A new Users form will be opened with several fields cloned from the previous record
and ready to be completed.

Figure 163: User Form to introduce a new User.

Cloning an already existing User.
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User Form @
Name* Clara Phone
Surname (1) Blanco Mobile
Surname (2) Garcia User* clara
Organization Fractal SL.N.E Password*
Location Madrid e-mail* clara@fractal-es.com
Group* [read v |
4 4 | 1w0from10 | & P || O (] @ ¢ | 8

Figure 164: Users Form ready to introduce a new User by cloning an existing record
C. Fill in the new record.
In the Users Form, the mandatory fields that must be filled in are the following ones:

= Name. Indicate the first name of the User. This is a text field with a maximum
length of 45 characters.

= E-mail. Indicate the User e-mail address. This is a text field with a maximum
length of 45 characters.

= User. Indicate the user that is going to be used by this particular User to enter into
GECO. This is a text field with a maximum length of 15 characters.

= Password. Indicate the password corresponding to the user entered in the previous
paragraph, to enter into GECO. This is a text field with a maximum length of 32
characters.

= Group. Indicate the group this user belongs to. There are two options:
o read: The user can only visualize the data.

o admin: The user can add new records and modify and delete the existing
ones.

By default, the group is “read”.
The rest of the fields that can be optionally filled are:

= Surname (1). Indicate the first last name of the User. This is a text field with a
maximum length of 45 characters.

= Surname (2). Indicate the second last name of the User. This is a text field with a
maximum length of 45 characters.

= Phone. Indicate the User phone number. This is a text field with a maximum length
of 45 characters.

= Mobile. Indicate the User mobile phone number. This is a text field with a
maximum length of 45 characters.

= Organization. Indicate the User’s organization. This is a text field with a maximum
length of 45 characters.
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= Location. Indicate the User location inside the organization. This is a text field with
a maximum length of 45 characters.

D. Save the new record

In the Users Form, click the Save button to save the record,

('“'\
LJ

If the current record is not saved, the new record will not be created.

Once the User is saved, the application will send an email to notify the creation of the
User to the User’s email with the following text:

“You have been registered in GECO. Your password is (password)”

E. Close the Users Form

In the Users Form, click the Exit button to exit the form,

kd

If the record has been saved, the Users Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

E Record changes have not been saved. Leave the form and lose changes?

Yes ‘ No ‘

Figure 165: Warning Window reporting that changes have not been saved.

= Click YES to exit without saving.

= Click NO to come back to the Users Form.

16.3 Selecting a User

In the Main window, the form view of a particular User can be opened as follows:

E. Going through the Forms Menu.

In the Main window, select Forms Menu = Users Form or press ALT+0+U.

In order to find a particular User, the following actions can be done:

= Use the arrows for moving among the Users currently selected in the form,

A

J

A
)

To go to the first record of the selected ones,

To go to the previous record to the current one,
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To go to the next record to the current one and

A To go to the last record of the selected ones

= Use the Filter button to filter/un-filter the set of Users currently selected in the
form,

A new window will appear:

= Click Data filter activated box to filter the data (if this box is not selected
the filter will not be applied and the current filter already applied to the data
in the form will be recorded),

= select in the Field combo box the desired field to filter the data,

= select in the Op combo box how the previously selected field must match
the defined Value (i.e., “starting with”, “contains”, “is”, “ending by”)

= write in the Value text field the text that is going to be used to filter the
selected Field according to the selected option in the previous steps,

= define as many filters as wanted (by adding new lines),

= click Accept,

Users Filter
[v] Data filter activated
# Field Op Value
>>
l Accept } l Reset ‘

Figure 166: Users Filter to select the desired documents by different fields

16.4 Modifying existing Users

The User to be modified must be already selected, which will be done by following the steps
described in section 16.3.

In the Users Form, the following steps must be done in order to modify the selected User.
A. Modify the desired fields.

Make the desired changes in the User fields, taking into account the constrains
identified in section 16.2, numbered item C).
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All fields in the Users form can be modified.
. Save the modified record.

In the Users Form, click the Save button to save the record,

0

If the record is not saved, the changes will not be applied.

Once the User is saved, the application will send an email to notify the modification
done to the User’s email. Two different emails can be sent:

“Your password has been modified” when only the password has been changed

“The User’s properties have been modified” when any other field has been
changed

. Close the Users Form

In the Users Form, click the Exit button to exit the form,

kd

If the record has been saved, the Users Form will be closed.

If the record has not been saved, the following window will appear to ask the user if
he/she wants to exit without saving.

\Z‘ Record changes have not been saved. Leave the form and lose changes?

1
(][]

Figure 167: Warning Window reporting that changes have not been saved.
= Click YES to exit without saving.

= Click NO to come back to the Users Form.

16.5 Unsubscribing/Deleting a User

The User to be unsubscribed/deleted must be already selected, which will be done by following
the steps described in section 16.3.

In the Users Form, the following steps must be done in order to unsubscribe/delete the selected

A. Unsubscribe the user.

In the User Form, click the Delete button to unsubscribe the user record,

o
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A new window will appear.
[ Ayuda ==

E] What would you want to do with the user?

' Unsubscribe ‘ | Delete ( I Cancel l

Figure 168: Warning Window to ask unsubscribe or delete a user.
= Click Unsubscribe to unsubscribe the user.
= Click Cancel to exit without unsubscribing/deleting.

Once the User has been unsubscribed, the application will send an email to notify it to the
User’s email with the following text: “You have been unregistered in GECO”

It is important to mention that, in order to maintain the history, an unsubscribed Users will
not be deleted from the Person’s list where they have been already selected. It means that if,
for example, the unsubscribed user was the author of a document, he/she is going to be
maintained as the document’s author.

B. Delete the record.

In the User Form, click the Delete button to delete the record,

o

A new window will appear to ask the user what wants to do with the record.
Ayuda 1

[z] What would you want to do with the user?

l Unsubscribe ‘ | Delete { I Cancel |

Figure 169: Warning Window to ask what wants to do with the user record
= Click Delete to delete the record.
= Click Cancel to exit without unsubscribing/deleting.

It is important to mention that the deleted Users are deleted from all Person’s lists. It means
that if, for example, the deleted user was the author of a document, he/she is going to
disappear as the document’s author.
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17. ERROR MESSAGES

In this section, the error messages that could appear while the user is working with GECO are
described.

1.

“You are at the first record”

This error could appear in any form whenever the User is already in the first record of
the set of records selected and he/she is trying to move to the previous record.

“You are at the last record”

This error could appear in any form whenever the User is already in the last record of
the set of records selected and he/she is trying to move to the next record.

“Record has not been saved. Please, fill all the mandatory fields”

This error could appear in any form whenever the User is trying to save it without
filling all mandatory fields, which are identified with an “*”.

“You have to select a requirement document first by using the Document View”

This error could appear in any view whenever the User is selecting the option Export
requirements to XML in the Tool Menu without pre-selecting a requirement document
first.
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18. SETTING-UP GECO

GECO gives some flexibility to establish the way that the data codes are defined. The Users
have to decide how they want the codification convention and these decisions will be inserted in
GECO database and used as constrains during the life of each particular application.

In this section, we describe the rules and restrictions to define the code conventions. It is
important to mention that once they are established, they must not be changed afterwards, to
avoid any incoherencies in the data.

e PT elements: The PT elements follow the pattern described below:
where

AA: Product Tree Element acronym to be defined as any combination of alphanumeric
characters (excluding the “%?”). The length of this acronym is not fixed.

-: PT Element separator
The user must define:

o The user must define which character is used as separator in the PT Element
code to distinguish among the different PT elements levels. In this example
and along this manual, we have selected the “-”. The only character not
allowed is “%”.

Note: The separator character that has been chosen for the PT elements must be different to
the ones selected for the other elements (requirements, documents, configuration changes,
non-conformities and anomalies). Otherwise, the separator character for requirements,
documents, configuration changes, non-conformities and anomalies could be the same (i.e.,
this restriction only applies to the PT elements).

o Requirements: The Requirements follow the pattern described below:
TT/PT/nnn
where
/: Requirements separator
TT: Requirements type
PT: Product Tree Element or Interface code
nnn: Sequence number that will be automatically generated by the application
The user must define:

o The character to be used as separator inside the Requirements code. In this
example and along this manual, we have selected the “/”. The only character
not allowed is the “%”.
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o The Requirement type, which could be any combination of alphanumeric
characters (excluding “%”). In this manual, we have used “FR” (Functional
Requirements) and “TR” (Technical Requirements).

o The order of the different parts of the Code. It means that all these
combinations are possible: TT/PT/nnn, TT/nnn/PT, PT/nnn/TT, nnn/TT/PT,
nnn/PT/TT and PT/TT/nnn.

o Documents: The Documents follow the pattern described below:
TT/PT/nnn
where,
/: Documents separator
TT: Document type
PT: Product Tree Element or Interface code
nnn: Sequence number that will be automatically generated by the application
The user must define:

o The character to be used as separator inside the Document code. In this
example and along this manual, we have selected the “/”. The only character
not allowed is “%”.

o The Document type, which could be any combination of alphanumeric
characters (excluding “%”). At least, document types need to be defined for:
Procedure, Report, Requirements and Specification documents. In this manual,
we have used: ANA (Analysis), DR (Drawing), INT (Interface), MOM
(Minutes of Meeting), PRO (Procedure), RPT (Report), RQ (Requirements
Document), SP (Specification Document) and TEC (Technical Note).

In particular, it must be clarified for setting-up the tool, that the acronyms shall
be used for requirements and specification documents, interface documents,
procedures and test reports, because these document types are used in some
forms to filter the document list and, therefore, facilitate the document search.

o The order of the different parts of the Code. It means that all these
combinations are possible: TT/PT/nnn, TT/nnn/PT, PT/nnn/TT, nnn/TT/PT,
nnn/PT/TT and PT/TT/nnn.

e Configuration Changes: The Configuration Changes follow the pattern described below:
CC/PT/nnn
where,
/: Configuration Change separator
CC: Configuration Change identifier
PT: Product Tree Element code

nnn: Sequence number that will be automatically generated by the application
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The user must define:

o The character to be used as separator inside the Configuration change code. In
this example and along this manual, we have selected the “/”. The only
character not allowed is the “%”.

o The Configuration change identifier which could be any combination of
alphanumeric characters (excluding “%”). In this manual, we have used the
acronym CC (Configuration Change).

o The order of the different parts of the Code. It means that all these
combinations are possible: CC/PT/nnn, CC/nnn/PT, PT/nnn/CC, nnn/CC/PT,
nnn/PT/CC and PT/CC/nnn.

¢ Non-conformities: The No-conformities follow the pattern described below:
NC/PT/nnn
where,
/: Non-conformities separator
NC: No-conformity identifier
PT: Product Tree Element code
nnn: Sequence number that will be automatically generated by the application
The user must define:

o The character to be used as separator inside the Non-conformity code. In this
example and along this manual, we have selected the “/”. The only character
not allowed is “%”.

o The Non-conformity identifier which could be any combination of
alphanumeric characters (excluding “%?”). In this manual, we have used the
acronym NC (No-conformity).

o The order of the different parts of the Code. It means that all these
combinations are possible: NC/PT/nnn, NC/nnn/PT, PT/nnn/NC, nnn/NC/PT,
nnn/PT/NC and PT/NC/nnn.

o Anomalies: The Anomalies follow the pattern described below:
AN/PT/nnn
where,
[/ Anomalies separator
AN: Anomaly identifier
PT: Product Tree Element code
nnn: Sequence number that will be automatically generated by the application

The user must define:
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o The character to be used as separator inside the Anomaly code. In this example
and along this manual, we have selected the “/”. The only character not
allowed is “%”.

o The Anomaly identifier which could be any combination of alphanumeric
characters (excluding “%). In this manual, we have used the acronym AN
(Anomaly).

o The order of the different parts of the Code. It means that all these
combinations are possible: AN/PT/nnn, AN/nnn/PT, PT/nnn/AN, nnn/AN/PT,
nnn/PT/AN and PT/AN/nnn.
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