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1. PURPOSE

The purpose of this document is to define the requirements for Integration and Test electronic logbooks (E-Logbooks) for the Large Area Telescope (LAT).

2. SCOPE

This document provides the requirements for implementation of E-logbooks during integration and test of the LAT instrument.  The E-logbooks will capture information ordinarily entered in traditional paper log books, but will provide enhanced capability for fast data recovery and tracking. It will provide with post-analysis tools such searching by keywords and producing reports in various formats.  
3. ACRONYMS / Definitions

3.1. Acronyms

LAT
Large Area Telescope

GSE 
Ground Support Equipment

GLAST
Gamma-ray Large Area space Telescope

I&T
Integration and Test

MGSE
Mechanical Ground Support Equipment

EGSE
Electrical Ground Support Equipment

SVAC
Science Verification, Analysis, and Calibration

GUI
Graphic User Interface

ISOC
Instrument Science Operations Center

QA
Quality Assurance

IRR
Integration Readiness Review

TRR
Test Readiness Review

AIDS
Assembly Instruction Data Sheet

IFCT
Integration, Facilities, Configuration, and Test

NCR
Non-Conformance Report

CM 
Configuration Management

LAN 
Local Area Network

PAIP
Performance Assurance Implementation Plan

OSHA
Occupational Safety and Health Act

ES&H
Environmental Safety and Health

ESD
Electro-Static Discharge

3.2. Definitions

3.2.1. E-Logbook 
Graphical User Interface to enter and retrieve data that captures all the critical activities performed in the GLAST LAT I&T facility. E-Logbook is designed to optimize the data input and speed of data  retrieval.

3.2.2. MySQL elogbook

Electronic database structure written in MySQL that holds the data created via E-Logbook.  
4. APPLICABLE DOCUMENTS

LAT-MD-00408  
LAT Instrument Performance Verification Plan .  

LAT-MD-01386 
LAT Facilities Plan  

LAT-MD-02730 
Performance and Operations Test Plan

LAT-MD-03492 
I&T Configuration Management plan 

LAT-MD-01376
LAT I&T Plan

5. DESCRIPTION

In general, the E-logbook will provide a password protected user interface, to allow an operator to enter data for the appropriate I&T operation or task, during the execution of the task in I&T.  The entered information will be maintained not only locally in a MySQL database, but in a mirror MySQL database located outside the clean room firewall. Additionally, the Shift Log data will be exported to a central Oracle database. This will allow recalling information from any workstation outside the clean room connected to the mirror MySQL or Oracle databases, to support instrument integration, testing and troubleshooting activities. The information will be provided in various report formats.
The operator or persons making the E-logbook entry will be required to log in to the tool using a unique username and password.

Any logbook entry requiring sign off, verification or witness of  process or procedure steps, shall require entry of the unique username and password of the operator performing the task and appropriate QA personnel.

A time stamp will be entered into the database when a record is created, and for all password entries in the record. For records that do not have all the entries completed, the time stamp shown on the screen will be the last time stamp completed. 
The E-logbook shall be configured so that entries can be made from any I&T workstation in the Building 33 clean room.

The logbook database shall be accessible for report generation via username and password access from inside and outside of the clean room.

The logbook database and standard reports shall be viewable to the general public via the SLAC website. 

6. REQUIREMENTS & DESIGN
In this block all the E-Logbook components’ requirements and design will be addressed. If the E-Logbook component is a requirement specified in  LAT-MD-00408 it will be indicated so at the beginning of the corresponding section. 

6.1. E-LOGBOOK LOGGING COMPONENTS

6.1.1. User Log

6.1.1.1. Requirements

The User Log shall maintain an accurate account all the users currently active in the I&T facility. It will also be used to create a username and password that will be consequently used for data entry permission.

6.1.1.2. Design

Figure 1 shows the general layout and format of the User Log. As a minimum the User Log shall contain the following data entry fields:

· Status: Active or Inactive,

· Name, 

· Initials,

· Group, 

· Job Title, 

The User Log will be presented in a printable format and all relevant fields will have cut and paste capability.
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Figure 1
6.1.2. Shift Log

6.1.2.1. Requirements
The Shift Log shall maintain a record of all the shift activities performed in the I&T facility and shall be used to assist in communication during shift hand-off.

6.1.2.2. Design

Figure 2 shows the general layout and format of the Shift Log. As a minimum the Shift Log shall contain the following data entry fields:

· Shift: Type and Date, 

· Last Update Date, 

· Shift Summary Plan, 

· Shifters: Operators names (operator ID and password protected) and Title, 

· Main, ACD, CAL, INT and TKR Activities, Problems and Others, and for each of them:

· Activities: Date opened, Operator (operator ID and password protected), Note and Last Update Date,

· Problems: Date opened, Operator (operator ID and password protected), Note and Last Update Date,

· Others: Date opened, Operator (operator ID and password protected), Note and Last Update Date,
· List of Runs during the shift (obtained automatically from run control).

The Shift Log will show any given shift at a time. It will be selectable on a close range by proximity buttons (previous and next), and in general by date and time. It will also provide a refresh button to update an open interface with data coming from other workstations. It will provide the capability to sort by any data entry field and to query or search by keyword: TBD. 

The Shift Log reports will be presented in a printable format and all relevant fields will have cut and paste capability.
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Figure 2
6.1.3. EGSE Log

6.1.3.1. Requirements

The EGSE Log shall maintain a history of the Electronic Ground Support Equipment (EGSE) hardware and software configuration.

6.1.3.2. Design
Figure 3 shows the general layout and format of the EGSE Log. The EGSE Log will contain the following data entry fields:

· EGSE Name or ID#, 

· Serial # , 

· Operator name, 

· Date and time, 

· Hardware or software change, 

· Description of the change, 

· Operator and QA verification of EGSE after change is implemented. (operator  and QA ID and password)

The EGSE Log will provide the ability to sort by the data entry fields and to query or search by key word.

The EGSE Log will be presented in printable format and will have cut and paste capability.
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Figure 3
6.1.4. Mate/Demate Log
6.1.4.1. Requirements
Defined in LAT-MD-00408, the Mate/Demate Log shall be used to maintain a history of each connector mate and demate operation.

6.1.4.2. Design

Figure 4 shows the general layout  and format of the Mate/Demate Log that contains the following data entry fields:

· Unit Reference/Designator, 

· Unit Description, 

· Connector ID, 

· Authorizing Document, 

· Date and Time Stamp, 

· Mate or Demate, 

· Flight or Test mate, 

· Verify Power Off Operator (operator ID and password), with automatic Date and Time Stamp, 

· Verify Power Off QA (QA ID and password), with automatic Date and Time Stamp, 

· Pre-mate Inspect Operator (operator ID and password), with automatic Date and Time Stamp, 

· Pre-mate Inspect QA (QA ID and password), with automatic Date and Time Stamp, 

· ESD Bleed and Connector Mate Operator (operator ID and password), with automatic Date and Time Stamp,  or Connector Demate Operator (operator ID and password) in case of a Demate activity,
· ESD Bleed and Connector Mate QA (QA ID and password), with automatic Date and Time Stamp, or Connector Demate QA (operator ID and password) in case of a Demate activity,
· Final Inspect Operator (operator ID and password), with automatic Date and Time Stamp, 

· Final Inspect QA (QA ID and password), with automatic Date and Time Stamp, 

The Mate/Demate Log will be printable and all relevant fields will have copy and paste capability. 
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Figure 4
6.1.5. Hardware Component Installation Log

6.1.5.1. Requirements
Defined in LAT-MD-00408, the Hardware Component Installation Log shall maintain an installation and removal record for each hardware component.

6.1.5.2. Design

Figure 5 shows the general layout and format of the Hardware Component Installation Log that contain the following data entry fields:

· Unit Reference/Designator, 

· Unit Description, 

· Part Number, 

· Serial Number, 

· Date and Time Stamp, 

· Authorizing Document, 

· Weight (kg), 

· Flatness Verification Operator (operator ID and password), with automatic Date and Time Stamp, 

· Flatness Verification QA (QA ID and password), with automatic Date and Time Stamp,

· Torque Required, 

· Apply Torque Operator (operator ID and password), with automatic Date and Time Stamp, 

· Apply Torque QA (QA ID and password), with automatic Date and Time Stamp, 

· Torque Stripe (MMR#), 

· Witness Stripe Operator (operator ID and password), ), with automatic Date and Time Stamp, 

· Witness Stripe QA (QA ID and password), with automatic Date and Time Stamp, 

· Grounding Installation Operator(operator ID and password), with automatic Date and Time Stamp,

· Grounding Installation QA(operator ID and password), with automatic Date and Time Stamp, 

· Grounding limit (per ICD/Spec), 

· Measured resistance, 

· Label tape Witness Operator (operator ID and password), with automatic Date and Time Stamp,

· Label tape (lot #),

· Label tape Expiration.

The Component Installation Logbook will be printable and all relevant fields will have copy and paste capability.  
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Figure 5
6.1.6. Material Mix Record Log

6.1.6.1. Requirements

Defined in LAT-MD-00408, the Material Mix Record Log shall maintain a history of material mixes for bonding or coating material used during LAT integration. 

6.1.6.2. Design

Figure 6 shows the general layout and format of the Material Mix Record Log. The Material Mix Record Log shall contain the following data entry fields:

· Unique MMR#,

· Flight or Test (F or T),

· Date and Time Stamp, 

· Operator and QA (operator ID and password protected), with automatic Date and Time Stamp,

· Resin/Hardener, Filler and Other: Name/ID, Manufacturer, Lot # and Expiration,

· Resin/Hardener Nomenclature

· Resin PBW,

· Hardener PBW,

· Filler PBW (max.),

· Comments,

· Degass Required?,

· Resin/Hardener, Filler, Other and Total Weight, 
· Mix Start Time,

· Minimum Mix Time Required, in minutes,

· Total Mix Time,  in minutes,

· Hardness Test (Pass or Fail),

· Hardness Test Date and Time Stamp,

· Minimum Hardness,

· Average Hardness,

· Durometer Type,

· Hardness Test Operator and QA (operator ID and password protected), with automatic Date and Time Stamp,

· MMR Notes.
In addition the MMR logbook shall generate a unique MMR# for each mix that can be referenced in the appropriate integration procedure to aid in determine where the material is used. This MMR # is the value that will be entered in the Component Installation Record respectively.

The MMR reports shall be presented in printable format and all relevant fields will have all relevant fields will have copy and paste capability. 
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Figure 6

6.1.7. Flight  Software Installation Log (TBX)
6.1.7.1. Requirements

Defined in LAT-MD-00408, the Flight Software Installation Log that shall be kept on the LAT flight instrument. This Log will be used to track the installation of flight software onto the LAT. It will show each software component and the current version/revision level installed on the LAT. This Log will be matched to a software revision report prior to testing to insure that the latest released version of software is being used. This Log shall capture any and all changes made to flight software.

6.1.7.2. Design
Figure 7 shows the general layout and format of the Flight Software Installation Log. As a minimum, the Flight Software Installation Log shall contain the following data entry fields:

· Date and time of installation, 

· Operator completing the installation, (operator ID and password)

· Name or description of the software installed, 

· Version number of software installed, (SLAC flight software CVS tag)

· Authorizing document, 

· Type of installation (i.e. patch, update, new version).

The Software Installation Log shall provide the ability to sort the data collected by the entries listed above and print a report.
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Figure 7
6.1.8. Configuration Log (TBX)

6.1.8.1. Requirements

Defined in LAT-MD-00408, the Configuration Log that shall consist of a history of Configuration Reports, obtained from the MySQL database,  that contains a summary of the instrument hardware and software installed on the LAT at the time the report is created.
6.1.8.2. Design

Figure 8 shows the general layout and format of the Configuration Log. The Configuration Log shall be in a readable, printable format and shall contain the following fields:

· Report Date

· Report Run by

· Report ID
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Figure 8
6.1.9. Configuration Report (TBX)
6.1.9.1. Requirements
Defined in LAT-MD-00408, the Configuration Report shall be generated by a query of the Hardware Component Installation Log and the Flight Software installation Log, residing in the MySQL database. This log will report the most recent installation for each unique part number and software revision number.  The report shall also contain the name of the operator creating the report, and the date and time the report was created. This report format will be used to verify the instrument physical configuration and installed software status prior to major test events.

6.1.9.2. Design

Figure 9 shows the general layout and format of the Configuration Report. The Configuration Report shall be in a readable, printable format and shall contain the following fields:

· Report Date,

· Run by,

· Unit Description,

· Reference Designator,

· Part number,

· Serial number,

· Installation Date,

· Installed by,

· Authorizing Document.
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Figure 9
6.2. ANALYSIS TOOLS (TBX)

Apart from the display formats described above several analysis tools will be generated to enhance the capabilities of the database and achieve a fast and intelligent way of creating reports and performing queries.

6.2.1. Data Reporting Tool (TBX)
6.2.1.1. Requirements (TBX)
A reporting tool to retrieve records in various formats and within selectable constraints will be provided. 
6.2.1.2. Design (TBX)
The database will be queried in the following ways:

· By time interval,

· By operator ID,

· By unit ID (for example connector R/D, component R/D, or material mix record ID), (this is the default database output format).

Reporting Format
The data retrieved will be shown consequently in two formats:

· Histograms/graphics,

· Reports.

Both formats will be print enabled. Different histogram/graphics formats (TBX).

6.2.2. Database Performance Tool (TBX)
6.2.2.1. Requirements (TBX)
An analysis tool will be provided to study the performance of the database itself. This will help detect and implement improvements as well as obtain human feedback. 

6.2.2.2. Design (TBX)
Operators will be prompted to fill in electronic questionnaires to describe the different database logs. One possible questionnaire format is the NASA Task Load Index (TBX).
7. implementation PLAN

Prior to the configuration control phase E-Logbook will undergo a V&V plan, in which the following remarks will be considered.
7.1. Preliminary Considerations
In the event of a release prior to the configuration controlled production phase of the project E-Logbook will be tested in several stages:
7.1.1. Database Integrity Preliminary Considerations
The following considerations will be taken into account prior to the implementation of the requirements described in this document, to preserve the safety of the data stored in the E-Logbook MySQL database:
· Database robustness against changes: The database is updated once and only once per GUI interaction. This means that all the user field entries to a selected record will be transferred to the MySQL database solely when the user presses the save button. This is an error safe design feature that prevents possible missed entries if the data is transferred on a per field basis.

· Database robustness against unwanted existing data user modifications: Once a record is created all the user interfaces to that record become read only and appear disabled when it is revisited. This is an error safe design feature that prevents possible unwanted or illegal modifications of the data per user basis.

· Database robustness against outside of the interface modifications: Any access to the MySQL E-Logbook database will be restricted and password protected.

· Database robustness against corruption: Any modification to the MySQL E-Logbook database schema will be preceded by a backup file creation and extensive testing on a test copy of E-Logbook.
7.1.2. User V&V Phase

E-Logbook will get authorization to be installed in the I&T facility. The person responsible of software installation will be alerted. Once the E-Logbook release is installed it will be exercised by the operators. Feedback on new features and bugs will be performed officially through the JIRA issue tracking system. 
7.1.3. Production Phase Releases
Once the I&T facility enters the flight production phase the installation of E-Logbook will follow the requirements defined by the head of the Online Group. This requirements will include a CCB meeting as well as other aspects TBD. Feedback on new features and bugs will be performed officially through the JIRA issue tracking system. Decisions on changes will be made via the CCB committee.
8. APPENDIX
8.1. APPENDIX A: V&V Matrix
In order to ensure that all the requirements have been met and all possible bug sources have been prevented, any new release of E-Logbook will undergo the tests described in the E-Logbook V&V Test Matrix. 

	REQ #
	NAME/DESCRIPTION
	COMPONENT
	V&V TEST

	6.1.1.1
	User Log
	User Log
	

	6.1.2.1
	Shift Log
	Shift Log
	

	6.1.3.1
	EGSE Log
	EGSE Log
	

	6.1.4.1
	Mate/Demate
	Mate/Demate Log
	

	6.1.5.1
	Hardware Component Installation 
	Hardware Component Installation Log
	

	6.1.6.1
	Material Mix Record
	Material Mix Record Log
	

	6.1.7.1
	Flight Software Installation 
	Flight Software Installation Log
	

	6.1.8.1
	Configuration Log
	Configuration Log
	

	6.1.9.1
	Configuration Report
	Configuration Report
	

	6.2.1.1
	Data Reporting
	Analysis Tools
	

	6.2.2.1
	Database Performance
	Analysis Tools
	


Need time in hour minute sec.
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