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OF

TECHNICAL DATA PRESENTATION PRODUCTS
Prepared by Aerospace Industries Association

With participation of DOD military partners 

EXECUTIVE SUMMARY

Over the last decade, the use of Electronic Technical Manuals / Interactive Electronic Technical Manuals (ETMs/IETMs) has consistently increased as the desired method of technical manual acquisition. The use of ETMs/IETMs has shown great promise in terms of reduction of distribution costs, data access times and reducing the product mean time to repair. The proliferation of these new ETM/IETM acquisitions has led to many different ETM systems, technologies, and functionalities. The lack of any ETM acquisition standard has significantly complicated acquisition and contracting of technical information for program managers. 

To address this situation, the Joint Aviation Logistics Board tasked a joint team of government and industry ETM pioneers to develop a methodology and resources to aid the acquisition manager in contracting and pricing specific ETM functionalities. This has been an ongoing effort for several years that has resulted in the development of a two dimensional checklist (the Functionality Matrix) and this Handbook that guides the acquisition manager to select the functional elements required to provide the level of presentation that will best support the effort and assist him or her in determining a subjective cost for procurement of the product. 

Document Structure

This handbook and the referenced matrices are used by two audiences and therefore exist in two slightly different versions.  DoD acquisition personnel use one version as a guide to acquiring tech data in any required format.  The other version is published as Chapter 6.4 of the S1000D specification.  Some functionalities listed in the DoD version of this document are not applicable and do not appear in Chapter 6.4 of S1000D.  Those functionalities are highlighted in yellow in this handbook and identified with an asterisk (*) in the referenced matrices.
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BACKGROUND

Implementation of ETMs has caused a significant change in that the contracted deliverables are digital files and databases rather than traditional paper pages. There is an accompanying paradigm shift from page based to new costing methodologies. To address these changes, ETM acquisition needs to focus on functionality rather than pages or class system. A tool is needed to help the acquisition manager. 

The primary motivation for contracting ETMs should be to provide cost effective, maintenance-aiding tools to the war fighter. There are a number of decisions to be considered when acquiring ETMs, several of which will have a direct effect on the type of technical data contracted. It is the purpose of this handbook to provide resource tools to help the acquisition manager contract the functionality required in a manner that can subsequently be priced by bidders and compared and contrasted in a competition. This tool is intended to give some idea of the relative complexities of these functionalities, which equate to costs.

RECOMMENDED PROCESS FOR ETM/IETM CONTRACTING

The matrix is intended to allow ETM programs to define their requirements in language that is accepted and understood by industry.  For a competitive bid, it’s anticipated that the bidders would provide completed matrices back with pricing information that would enable "apples to apples" evaluation. Once pricing has been completed, the acquisition officer can review the pricing provided by the offerors with the intent that comparisons can be made from the completed matrices. These can serve as a basis for fact-finding as well. 

This tool can help the acquisition manager evaluate the cost benefit associated with ETMs and trade off higher cost functionality requirements with those of lower cost. 

Figure 1 shows the anticipated flow of the acquisition process using these tools.
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Figure 1. IETM Acquisition Process

USE OF THE FUNCTIONALITY MATRIX

The matrix is intended to serve as a "shopping list" for desired capabilities for various types of typical technical data. Some of the functionalities for specific data types are mutually exclusive and therefore grayed out.  For example, in the navigation functionality, it is anticipated that one method or functionality would be used for all data types.  There are also some conditional relationships by definition that need to be considered by the acquisition manager e.g. IPB/IPC (Illustrated Parts Breakdown/Illustrated Parts Catalog) data would have to be acquired in order to impart the Parts Ordering functionality (See attachments).

For the purposes of this document and its attachments, “tech data” refers to the data traditionally found in technical manuals and publications (not necessarily including engineering or program data).

The matrix is broken out into four separate sheets representing three different ETM strategies and one combined view.  There is one matrix each for Linear – Paper,  Linear - Screen and Interactive Electronic Publications (IETP).

Linear - Paper tech data is presented in a linear or document oriented manner.  The sequence of the data presentation is largely predefined by the data author.

Linear – Screen tech data is displayed on an electronic device in a linear or document oriented manner. The sequence of the data presentation is largely predefined by the data author.

IETP tech data is displayed in a non-document formatted fashion.  There are high levels of interactivity between the data and the user. The sequence of presentation is dictated by inputs from the user, external sources or events (as in diagnostics). Non-linear databases, if populated correctly, can also provide tremendous life cycle savings due to data reuse.

The combined view (Overall sheet) provides a comparison of the complexity factors of the functionalities between the three ETM strategies.

HORIZONTAL AXIS 

Using the horizontal axis, identify the data types required.
· The data types and the level of detail to be acquired should be commensurate with the maintenance philosophy for the weapon system or equipment. Inputs from the training command should also be considered in areas where there may be some training or courseware functionality that may be accommodated by the use of ETMs. Legacy TMs (if available) for the weapon system or a similar system should be considered as a guide for selecting data types. 

· It should be understood that different weapons systems will have different needs relative to data types.  The Functionality Matrices attached provide examples of common data types used by weapons systems.  Customization of the data types by the acquisition activity is expected.

The Complexity Factor is a relatively weighted number assigned to each feature within the functional categories to indicate the abstracted complexity of a listed ETM feature when compared against the other features within that Functionality Category.  A 1.0 factor being used as the baseline value for all measurements with all other factor values being a projected complexity of the listed value times greater then 1.0.  

For example, the ‘Key Word Search’ feature of the “Navigational” Functional Category is listed as a 1.0 feature, while the ‘Access by Modification’ feature is listed as a 1.5 feature.  This would mean that the ‘Access by Modification’ feature is considered one and half times as difficult to develop as the ‘Key Word Search’.  But the ‘Network Distribution’ feature also listed as a 1.5 feature is not comparable for complexity measurement against either the ‘Key Word Search’ or the ‘Access by Modification’ features because it is in the “Distribution” Functional Category and both of the others are in the “Navigational” Functional Category.

VERTICAL AXIS 

Using the vertical axis, identify the appropriate required functionality.
· Review the definitions for the features and functions to determine if this is an actual need for your program. 

· Remember, higher complexity numbers will generally mean more dollars to acquire the functionality. 

· Higher investment may ultimately result in reduced total ownership costs for the weapon system. 

· Perform tradeoffs and life cycle cost/cost benefit analysis to determine more detail on payback opportunities. 

FINAL DELIVERABLE IMPACT 

Cells located at the intersections of the Functionality rows and the Content Type columns are frequently grayed out.  This is done to indicate the feasibility of specific functionalities for use with specific content types.  If an individual cell is not grayed out, it indicates that the functionality can be used with the corresponding content type.  If every cell for a particular functionality is grayed out, it indicates that the functionality applies to all content types.  To specify the need for a specific functionality to be implemented with a specific content type, “check” the cell at the intersection.  To select a functionality that applies to all content types, “check” the cell in the Final Deliverable Impact column.

If desired, the acquisition agent may also use the Final Deliverable Impact column to capture and coordinate notes reflecting the importance of the functionality to the program (i.e.; shall have, nice to have, do not want, etc.) prior to making final requirements decisions.

COLOR CODING

Items identified as red are authoring style considerations, blue denotes distribution impact, and black signifies viewer issues.

FUNCTIONALITY MATRIX DEFINITIONS 

SUMMARY OF CATEGORIES

The following summarizes the functional categories at a high level with detailed narratives included in Table 1. 

ACCESS 

This is the functionality that allows or restricts users to view specific ETM data. 

ANNOTATION 
This category includes functionalities that add electronic notes, comments or other means to provide additional explanation and notation of the technical data.  Consideration using annotation is configuration management of maintaining valid procedure steps by the organization. 

DELIVERY and DISTRIBUTION 
Selection of the desired ETM media will drive costs; however, the most significant consideration is the readiness of the infrastructure at the user level for whatever media is acquired.

DIAGNOSTICS and PROGNOSTICS 

ETM diagnostics and prognostics can be a significant benefit in reducing maintenance times and total ownership costs; however, they can also be a sizable cost driver in ETM development. Diagnostics span from basic standalone troubleshooting procedures to integration with the weapon system and other maintenance systems. Prognostics may include health monitoring and linkage to autonomic logistics systems.
EXTERNAL PROCESSES 

The ETM environment has the potential to provide greater functionality by interacting with external processes, which are outside the technical data, to retrieve and transmit information. 

NOTE: Consideration must be given to configuration management of the external information. 

GRAPHICS 

Various levels of graphics display, interactivity, and navigation can be implemented through ETMs. Examples of these functionalities include 

· Point and click on a locator graphic for the purpose of  “drilling down” to graphic details

· Links to textual or tabular information

· Highlighting specific connections in a circuit

· System simulation expressed graphically

· Full 3D models that can be rotated with parts removed

The more complex graphical navigational techniques often come at a premium for both cost and system hardware/software requirements.

LINKING 

ETM basic linking functionality is defined as essentially link access or connections to the data within the ETM such as from the table of contents to the applicable ETM section. Additional linkage such as cross-references may require some additional effort to maintain. Linking to data items external to the ETM can also be acquired. These links may be to resources such as material handling information or for integration with other related information.
NAVIGATION and TRACKING 

ETMs exhibit a number of different navigation methods that enable linear and nonlinear access through the data. Features such as  “next” and “back”, search, and the use of bookmarks are considered to be relatively fundamental and consistent with most web-based data presentation techniques. Higher complexity navigation techniques include dialog driven interaction, voice activated commands and various filtering techniques.  Examples of filtering characteristics are model number, identification number (e.g. tail number or VIN), modification performed, and user qualifications. 

Tracking provides the ability to allow recording and subsequent retrieval of ETM activity, as in an audit trail. Levels of audit trails include a history of the current ETM session (browser history for data traversed), logging all actions performed for maintenance data collection, and integration with training and security systems.
 PRINTING 

Some ETMs by their nature are intended for use in an online environment, with print functionality limited primarily to task oriented and screen print output. By defining a hard copy output that more closely resembles a paper technical manual, the resulting costs and complexity rise. 

 SPECIAL CONTENT 

The inclusion of additional data types such as audio, motion video, and animations are accommodated relatively easily by most ETM systems; however, content generation is often more costly and performance issues may arise.

UPDATES 
ETMs support a number of different update methodologies that significantly affect the costs of sustainment and include Revisions, Changes and Urgent Changes (Rapid Action Changes (RACs), etc.).  These may include change markings or other change indications. Updates include any tech data delivery after the initial delivery.

USER OPERATION MODE 

User operation mode describes the state of network connectivity of the ETM. Cost considerations are maintainability, storage, security, and context filtering of the IETM and technical data. 

OTHER CONSIDERATIONS 

Hardware selection is a significant program consideration and may influence the development and cost of the ETM data.  There may also be authoring considerations e.g. screen size.  For example, if the ETM is to be presented on a PDA, the data must be formatted specifically for this device and multiple operating systems may be required.  For touch screens, special considerations must be given to human factor issues e.g. button sizes.  If the ETM will operate in a wireless environment, security and connectivity must be addressed.  Wearable computers have their own unique set of human factors and environment considerations.  

Numerous different graphics file formats are available for ETM.  Unique file formats may require specialized viewers and/or processing.  Undeclared customization may occur, creating long-term sustainment difficulties.  These standards are highly dynamic and require very specific requirements definition in the acquisition.  

Configuration management of ETM, its viewers, externally referenced files, and its infrastructure offer significant challenges.  Attention to backward compatibility issues, software upgrades and the compatibility of software used throughout the ETM environment.

When the ETM contains classified material or has distribution restrictions there should be an indication to remind the user of the classification/distribution. The specific markings required may vary between international users and requires very specific requirements definition in the acquisition.  When security markings are required, consideration should be given to ensure that printed materials will include the security indication as well as the displayed material. 

FUNCTIONALITY DEFINITIONS 

The following narratives provide descriptions of each of the functionalities identified in the matrix as well as some considerations to be made and the range of capabilities that may be addressed therein. This table provides identification of the category, title of the functionality, a complexity factor, a definition of the functionality and an example. The category codes used in this table relate to the matrix categories as follows:

Ac = Access
An = Annotation

DD = Delivery and Distribution

DP = DIAGNOSTICS and PROGNOSTICS

E = External Processes

G = Graphics

L = Linking

N = Navigation

P = Printing

S = Special Content

U = Updates

Uo = User Operation Mode 

	Cat
	Functionality
	Definition
	Examples and Comments

	Ac
	Suspend and Restart
	The capability to suspend an ETM maintenance session at a point and then provide the maintainer with the ability to restart at the point of suspense.  This entails the use of the audit trail.   This capability extends beyond a user session and retains local data.  
	For example, during the performance of a maintenance session, a part is removed.  The replacement part is not available in supply.   The session is suspended and subsequently restarted after the part becomes available.  

	Ac
	Login
	Consideration must be given to determine if specific profiles, user IDs, roles, and permissions will be required to permit ETM usage.  A password for log on may or may not be required.

It should be kept in mind, that if there is a higher-level infrastructure controlling access, it should be the controlling authority of ETMs. ETM access based on the training and skill of the maintainer would require the ETM system link into the maintainer’s training records. In a stand-alone mode, the amount of data required to be loaded on to the stand-alone device is considerable and complex. Consideration must be given to the maintenance of this data in multiple locations.
	

	An
	Global Data Annotation
	This functionality allows the end users to store data acquired via local inspection.

Globally accessible annotations should be limited in scope and required to be approved by the end user’s Quality Assurance process and be made available to the ETM development contractor.   

This feature allows local maintenance activities to supplement the general quality assurance checks unique to that activity. It should be noted that this is a one-way feature. Globally accessible documentation can only be added; it may not be deleted.
	An example of globally accessible annotation is a quality maintenance supplement indicating the new type of lubricant to use.

Some users of data on CDROM might use these Global Data Annotations to provide updates to data by quickly revising the CDROM to contain the “sticky” notes.

The TPIRF, DA Form 2028, AFTO Form 22, AFTO Form 735, and TPDR are discrepancy forms that after approval may use Global Data Annotations to incorporate the data.

	An
	Local Data Annotation
	This functionality allows the storage of locally applicable data. These annotations should be limited in scope and required to be approved by the local approval process. 

This feature allows local maintenance activities to supplement the ETMs. It should be noted that this is a one-way feature. 
	Example:  The maintainer may be required to use additional filtering in a desert environment.

	An
	Personal Annotation
	Personal annotation may be added or deleted at the end user’s discretion and it is suggested that it is not retained at the end of the maintenance session. It is not the intent that the personal annotation persists with the ETM. The capability for persistent annotations will be a cost driver that requires integration with the ETM and a file storage methodology to correlate unique users to their annotation.  
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Fig 3. Personal Annotation

An example of a personal annotation: “Noticed that radome latch broken on left side notify radar shop.”  

	An
	Redlining Graphics
	Capability provided to annotate graphics through the use of an overlay freehand-type drawing facility. The capability exists to save and attribute redline markups.
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Figure 2.  Redlining

	An
	Redlining Text
	Capability provided during review process to annotate text using markings for deletions and insertions.
	

	DD
	CD-ROM
	Distribution and/or delivery by compact disk – read only memory (CD-ROM). Such physical distribution methods typically entail issue of a complete database thus replacing the data in use.  This replacement constitutes a block change update and is performed on a periodic basis. Requires a CD reader.
	

	DD
	DVD
	Digital Video Disc (DVD) distribution and/or delivery provides many of the same features of distribution and/or delivery by CD-ROM with greater capacity. Requires a DVD drive. [See “CD-ROM”]
	

	DD
	Network Distribution
	Distribution by Internet (connections to the world-wide-web (www))/Intranet (internal to one network) consists of direct transfer from one computing system to another.

Delivery could be via secure FTP, HTTP, or other transfer protocols. Bandwidth, security, and operational deployment considerations should be addressed. This could enable Near Real Time Updates

[See “Updates”]
	

	DP
	Diagnostics - User Determined Entry to ETM 
	Tasking for troubleshooting procedures is provided through primarily textual references.’ If ‘statements (if a light is on as an example) provide alternatives in a narrative form.   This makes use of a predefined fault tree. The user determines starting point for maintenance action.
	

	DP
	Diagnostics –Software Driven Entry to ETM
	The appropriate maintenance action starting point is software determined through use of an inference or logic engine. The user is provided with the appropriate starting point for fault isolation. Various inputs from personnel and system and multiple fault codes are analyzed. The analysis will determine if there is a relationship between these fault codes and information and the appropriate action as a result. 
	

	DP
	Dynamic Diagnostics
	Diagnostic capabilities that use on-board monitoring devices (e.g. built-in test (BIT) and/or support/test equipment to provide enhanced capability for fault detection and isolation. Dynamic diagnostics direct fault isolation and troubleshooting based on results returned from the weapon system rather than inputs received from the maintainer. With this type of diagnostics, there are no predefined paths in the troubleshooting data and the paths are generally model-based.
	

	DP
	Prognostics
	Prognostics is the prediction of component degradation or impending failure, which will allow maintenance personnel to replace components based on their actual condition. The goal is autonomic logistics, which uses electronic information collected from the weapons system to determine, plan and perform needed maintenance with minimal downtime. 
	

	DP
	System Simulation
	This functionality includes the capability to represent the behavior or characteristics of the system function/malfunction to determine or reenact the problem.  Capabilities can include identifying continuity in wiring diagrams and circuit simulation, for passive and active circuits including activating switches applying power, etc. 

These capabilities can also be used to model hydraulic, fuel, pneumatic and other systems.
	[image: image3.png]=gl

Ix

|
=] o |

o

ﬂﬂsf;a

=]
RETURN @I
BREATHER PRESSURE

e

e Eﬁ:{{?:/

[&] pore

NUEH

[ [ &y Computer





Fig 5. System Simulation

	DP
	Wire/Fluid System Tracing
	The capability to select wires, fluid, pneumatic, or HVAC line, in a diagram or schematic and have continuity highlighted through the circuit or schematic. 
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Figure 4.  Wire/Fluid System Tracing

	E
	Deficiency Report Transmittal
	Provides a method for users to transmit errors and recommended changes to the ETMs. Different complexity considerations include improvement reporting tracking, local base collection, and management of improvement reporting. The complexity of this will be determined by level of integration with the deficiency reporting system and the type of reporting structure: 

· Paper trail reporting 

· Electronic reporting 

· LAN reporting 

· SATCOM reporting
	

	E
	Knowledge Management
	A knowledge management system models an organization's knowledge assets and environment to enhance its ability to deliver on its mission. It provides for information tracking, access, and synthesis in coordination with organizational culture, values and guidance.  Both tacit and explicit intellectual capital may be leveraged through electronic integration of data, and human interaction (as in locating subject matter expertise and defining communities of practice.)  This provides leadership with a rapid path to understanding discrete problems and changes from a strategic perspective.
	Technical maintenance data gathered through ETM audit logs, when integrated with real-time situational understanding, resource availability,  the velocity of resource distribution, and subject matter expertise  may suggest to command and control  that  a restructuring of the logistics footprint is needed to maximize lethality in a given arena.

	E
	Maintenance Data Collection
	This functionality provides for the capability to capture and transmit configuration change data (i.e. removed and installed part number information.) tasks authorized, tasks performed, results of that work, etc (i.e. state table and audit trail). This update can feed an external data repository or maintenance application. 
	

	E
	Operator Debriefing
	Includes interface with operator and or maintenance debriefing system for selecting task assignments. Can also include development of maintenance actions based on operator and weapon system inputs. 
	

	E
	Parts Ordering
	This functionality is integrated with the supply system. Linkage is to enable parts ordering from within the ETM presentation. These links would not circumvent the supply system.
	

	E
	Resource Scheduling
	Task planning, resource allocation, execution, monitoring and possibly intervention may be coordinated among cooperating systems by multiple human or software agents (entities). These agents act intelligently against a set of constraints to minimize conflicts and optimally manage the goals of the system users. Automatic resource scheduling is characteristic of a complex autonomic logistics system.
	An engine maintainer’s planned maintenance activity may be modified from ‘test and repair’ to ‘remove and replace’ based on reliability data, mission availability requirements, and spares availability data from a ship within range.

	E
	Retrieval
	The ability to request and/or collect information from sources external to the ETM for purposes of enhancing the maintenance session.  


	Examples are:

· Supporting technical manuals 

· Supporting technical information

· Training data and media

· Engineering source data

· Parts availability

· Hazardous material handling information

· Wiring data

	E
	Supporting Technical Data
	Includes links to general manuals, part and process manuals, commodity books, etc. Can include links to commercial manuals where applicable. Further definition is required for determining if context sensitive linking is required or simply calling up an instance of the data source. System managers must also define if linked data sources are to be maintained locally, networked, or by linking though a network and internet/intranet. 

TM specific viewers may be needed.
	

	E
	Transmittal
	The ability to provide information from the ETM to external sources.  
	Examples are:

· Parts ordering

· Maintenance Management systems

· Training Systems

· Dynamically update configuration data for weapon systems

· Deficiency reporting

· Operator Debriefing

· Flight Performance Module

· Resource Scheduling

	G
	3D Modeling
	Modeling of the system using three dimensional, solid object graphical figures that can be used to allow virtual assembly, disassembly, removal, and installation of parts of the weapon system using animation, simulation and/or virtual reality concepts. Levels of capability may include fly through (navigation through a three-dimensional model) type viewing.

The degree of simulation, animation and virtual reality concepts can dramatically affect cost. 
	

	G
	Assembly / Disassembly
	Graphical figures that can be used to allow virtual assembly, disassembly, removal, and installation of parts of the weapon system. These can be implemented through linked drawings or through manipulation of modeled vector graphics.
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Fig 9. Assembly/Disassembly

	G
	Locator graphics
	Locator graphics show where a component is located relative to other components.
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Fig 6. Locator example
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Clean terminals of switch with cheesecloth,
dampened with Isopropyl alcohol.

Apply a thin coat (approximately 178 inch) of
adhesive to terminals.

Being careful to prevent cockpit FOD, remove
lockwasher and nut from switch.

With remaining nut and locking ring on
switch, position switch in hole on instrument
panel. Make sure tang of locking ring
engages hole in instrument panel.

Install remaining lockwasher and nut on
switch, and tighten.





Fig 7. Component Locator example

	G
	Pan, Zoom, Expand, Rotate, Magnify
	Controls are provided to perform pan, zoom, expand, rotate and magnify on graphic elements. This is a viewer function.

Additional functionality may include spyglass view, text search, graphics and window resizing.

Consideration should be given to the quality or limitations of the source data.
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Fig 8. Pan, Zoom, Expand, Magnify, Rotate

	L
	Hot Reference
	Capability to display additional content such as acronyms, tool tips etc.
	For an example, a mouse over the word ETM would generate popup text box with “Electronic Technical Manual”.

	L
	Hot Spotting
	Graphics that are enabled with links. These can be at various levels and include both raster and vector based graphics. Hot spotting examples include links to detail breakouts, next higher assemblies, part ordering information, parts breakdown data, and procedures from logic trees. 
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Fig 10. Hot spotting

Example 1 Links to related graphics. Links can be to breakdown illustrations showing greater detail, next higher assembly, or to locator art. 

Example 2 Links to related text. Can include links to procedural information from a logic or troubleshooting tree.

	L
	Internal References
	Internal cross-references are -links to related data that can be accessed from one view in a presentation to another by the operator through navigating icons or links.  Consideration must be given for bi-directional links.  The bi-directional (go sub) returns, after completing action or procedure, to original referenced link.
	

	L
	Link To Separate Parts Data
	Linkage from a maintenance task or narrative may be provided to a separate parts display (illustrated parts breakdown/catalog) in the current or separate window. 
	

	L
	Table of contents, Lists of Figures, Tables and Photos
	These lists allow the user to access information presented in a procedure graphic (figure), table (spreadsheet) or captured photo format. This is not desirable or practical for ETMs where graphics are dynamically built.

This may include a list of systems/subsystems and their associated tasks, tests, descriptive information (theory of operation), etc. On some implementations, this is the "List of Contents." This compilation of data will provide the total configuration status of the data as well as pertinent safety information.
	

	N
	Audit Trail
	This functionality provides the capability to capture all user and ETM interaction.
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Fig. 15. Procedure Checklist
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Fig. 16.Administrative Log

	N
	Dialog-driven interaction
	A navigational feature that allows the user to directly feed information to the ETM environment. The ETM would cue the user to input specific data. The feature implies that at some point the ETM would then respond to the information entered. 
	Example - During a troubleshooting procedure the ETM would open a dialog box that states "Enter the voltage reading at TP 5". If the user types in 5 (a nominal value) the ETM jumps to the next step in the procedure. On the other hand if the user enters 0 (a fault level reading for a short) the ETM might jump to a remove and replace procedure. 

	N
	Exit
	Function to close the IETM session.  If suspend is used the current state tables and position in the IETM is maintained, otherwise all information concerning state tables and position is cleared.
	

	N
	Filter by Configuration
	A feature that narrows the information presented to the user to that associated with a specific configuration of the end item. In many cases a specific end item is changed from the baseline configuration to a different configuration. 
	For example, mission specific equipment is added to the weapon systems and reflected in the filtered technical data.

	N
	Filter by Model Series
	A feature that narrows the information presented appropriate to the specific end item maintenance. Such filtering may be predefined or dynamic, but is usually keyed on differences between models. 
	Example - An “A” model aircraft is a single seat configuration. A “B” model aircraft is a two-seat configuration. In this example, the canopy of each aircraft model is physically different.  When a technician selects the “A” model for viewing, only the single seat configuration will be presented.

	N
	Filter by Modification
	A feature that narrows the information presented appropriate to the specific modification rather than the end item being modified. A user would enter specific modification tracking numbers and have the data unique to that modification presented.

[See “Access by Model Series”]
	Example 1. TCTO (Time Compliance Technical Order)
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Fig 11. Access by Modification

Example 2. MWO (Modification Work Order) 99-0013 upgraded the landing gear left support strut from part number 111500051354-001 to number 111500051354-003. Filtering by MWO number would present the appropriate part and maintenance data.

	N
	Filter by Skill/ Maintenance Level
	A feature that narrows the information presented appropriate to the specific user skill or maintenance level. A user id may be the method used to access the level of proficiency that ETM would display.
	

	N
	Filter by Unique Identification Code
	This is a navigational filtering technique that allows the user to display the ETM based on a unique identifier such as tail number, BUNO, hull number or VIN.
	

	N
	Graphical Navigation
	Navigation of the ETM through graphical representation of the system and its components. 

(The use of Hot Spotting is a prerequisite) 
	Example: From a graphical overview of the aircraft system the user selects a wing. A graphical overview of the wing is presented. The user then selects the flaps. A graphical overview of the flaps is presented. The user selects the actuator. Information on the actuator is presented.

	N
	History of Traversed Links
	A navigational feature that tracks and lists each location (link) a user sees along the navigational path through an ETM. In many cases the reader has the ability to bring the list up and use each location (link) in the history list as a link back to a point in the path. This feature is useful when flipping back and forth between several data types or components of the unit under maintenance. 
	Example - The user opens the ETM to the Front Matter (A). Follows the link to the section on the landing gear (B). Follows a reference link to an adjustment procedure (C). The history of traversed links will be discretely listed as C. B, A.

	N
	Next and Previous
	A navigational function that takes the user through a procedure in a sequential manner. This is not a re-navigation through previously viewed data.
	Example - In a non-dynamic procedure a user currently on step 5 would use the procedural NEXT to go to step 6. A procedural PREVIOUS would take the reader to Step 4, irrespective of the navigation path the user has taken.

	N
	Forward and Back
	A navigational function that allows re-navigation through previously viewed data.
	Example – Browsing a non-procedural reference document would allow both FORWARD and BACK navigation through previously viewed content.

	N
	Search  - Context 
	A feature that allows the user to search within an ETM or data sources within a particular context e.g. parts, steps, tables, etc.  The data source must contain predefined context sensitive elements.
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Fig 12. Context Search

	N
	Search  - Full Text 
	A navigational feature that allows the user to search for any words or phrases within an ETM.  This feature does not depend upon the predefinition of key words.
	For example, in searching for “IFF” the user may find IFF, difference, TIFF, etc depending on the search criteria.

	N
	Search  - User Defined Boolean 
	A search feature that permits the logical association of terms to narrow the results of the search by scope (data module, ETM, database, etc.). Commonly supported logic include instances of both x and y appear (Logical AND), instances where neither x nor y appear (Logical NOR), and instances where only x or only y appear (Logical EXCLUSIVE OR). 
	

	N
	Search - Across multiple databases / files
	A search feature that allows the user to look for Key Words (assumes common key words) or Full Text instances in several different data collections (i.e. databases). 
	

	N
	Search - Key Word
	A navigational feature that allows the user to search an ETM for occurrences of a specific word. System specific "key words" are predefined with links to their location in the data. This provides benefits similar to an Index in a paper document. Associated advanced features might include (1) links to the portion of the ETM containing the word. (2) A “word wheel” that narrows the focus of search with each letter typed into a dialog box. (3) Searches across multiple data sources [See ”Logical Next and Back”] 
	Example - A user might search for the term "IFF". The Key Word Search would locate each pre-identified occurrence of the term in the data This will find all occurrences of IFF that have been predefined as a key word but not find all occurrences of the letters IFF. 

	N
	Simultaneous display of multiple content elements


	The establishment of a necessary relationship between content elements (text, tables, graphics, etc.) allowing simultaneous display. The display of either element requires the display of the other. 
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Fig 14. Simultaneous text and graphics display.

	N
	System / Subsystem Navigation
	A navigational feature allowing the user to follow a top-down path through the breakdown structure of a system.  The user follows a physical or functional breakdown to the next lower assembly and then to the next lower assembly from that. 
	Example - A helicopter mechanic might begin the navigation of an ETM at the helicopter level. Next step would be to go down to the airframe. From the airframe, the mechanic might pick the cockpit. Next subsystem might be the Pilots Seat and the final topic might be the forward-rearward adjustment.

	N
	Tear off Window Capability


	The capability (viewer navigation function) to capture an image of the existing pane/screen and then allow the user to navigate forward. This provides the capability to display the "torn off" image for reference.
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Fig 13. Tear off window

	N
	User creation of bookmarks
	A navigational feature that allows the user to flag certain locations for later access.  It allows the user to build their own index of links to specific locations in the data. 

Associated advanced features include login specific bookmarks so different people using the same presentation device have their own unique set of bookmarks. This is a digital means of implementing the dog-eared page, the paperclip used in manuals. 
	Example - the maintenance crewmember that generally does the preventative maintenance checks and services might have the bookmarks to those tasks. Since that crewmember might also do the rotor tension adjustment he would also have a bookmark to that task.

	N
	Voice-Activated Commands
	A feature that enables the user to navigate through the ETM by pre-determined voice commands.  The complexity of this feature depends upon the extent of voice tagging in the ETM and the quality of the voice recognition software.
	

	P
	Data Module or Element Specific Printing
	This capability to print more than a screen print is limited to a discrete data module or element.

Beyond the printed technical data considerations should be given to Time/Date stamps, destruction notices, destruction dates, destruction requirements
	

	P
	Fully Formatted/Book Version
	This capability provides a document printout that conforms to a specifically called out Document Type Definition (DTD).

Beyond the printed technical data, considerations should be given to Time/Date stamps, destruction notices, destruction dates, and destruction requirements. When the document exists as an ETM, in addition to the cost incurred, this will sub-optimize both the ETM and the printed Technical Manual.
	

	P
	Print Linked Data
	This provides the capability to print any linked data on a given task/location. This should be limited to one level of linking. Traversing lower than one layer greatly increases the complexity.

Beyond the printed technical data, considerations should be given to Time/Date stamps, destruction notices, destruction dates, destruction requirements
	

	P
	Print Screen
	The print screen capability will provide a print of only the screen currently being viewed by the maintainer. 

Beyond the printed technical data, considerations should be given to Time/Date stamps, destruction notices, destruction dates, destruction requirements, security markings, associated alerts, etc.
	

	S
	Alerts
	These elements must be readily identified and may require specific operator acknowledgment prior to proceeding with the data being presented. When multiple steps are involved, an icon should identify the condition being highlighted and the data should be readily available for review by activation of the icon. 

Alerts may include Danger, Warnings, Cautions, and Notes.
	

	S
	Animation
	Animation can be included to show a variety of system functions from theory of operation (hydraulic flow) to maintenance procedures (how to access a specific part). Presentation standards must be addressed as well as content, duration and context of the animation.
	

	S
	Audio
	Presentation standards must be addressed as well as content, duration and context of the audio. Consideration must be given to the anticipated environment to determine the usability of audio.

Examples of these include operator alerts, presentation clips, or complete audio representation of the data.
	

	S
	Content Sensitive Help (Tech Data Help)
	Help information is available to the user based on the data being presented or the tasks being performed through a common interface. The type of help pertains to the particular subject matter of the ETM, such as the specific weapon system. Content sensitive help is delivered through pop-ups, dedicated help screens, or pull down menus.  
	Examples include list of acronyms and abbreviations and discrepancy reports incorporated.   

	S
	Context Sensitive Help (Viewer Help)
	In many systems, right-clicking via the mouse or hovering the cursor over a particular graphic or menu item will cause a ‘Tool tip’ to pop up, providing help or a description for the specified feature. 
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 Fig 17. Example of a 'Tool tip'



	S
	Front Matter 
	Front matter is the prefatory information traditionally displayed in paper format.  The complexity, practicality, and desirability of front matter content varies greatly depending on the ETM acquired.
	It may include the title information, "A" page or change information, verification status, export control notice, warning, safety summary and the normal table of contents information.  



	S
	Motion Video
	Motion video is used primarily to show a unique procedure. Presentation standards must be addressed as well as content, duration and context of the video.
	

	S
	Photos
	Photos can be included to show a specific visual representation of actual systems.  Presentation standards (such as resolution, file size and file format) must be addressed as well as content and context of the photo.
	

	S
	User Training
	User training complexity can range from on-line access during ETM run time by linking to a CBT database to run complete training lessons [See “Retrieval and Transmittal”]. Capability includes integrating or linking maintenance and / or operational training on the use of the weapon system with the ETM. Access of the data can be through a link to an external module or integrated with the ETM. Advanced capabilities can be to monitor usage and training access for the purpose of tracking user competency. Specific training courseware and or actions are not necessarily part of the data.
	

	U
	Active Change Indications and markings
	Display and tracking of change information can drive costs. In Active changes each change is discretely marked or identified in the ETM. Considerations include method of display and identification of the change and when they are removed or suppressed.  ETM may include a summary of change data.
	

	U
	Block Cycle with Urgent Changes
	Block cycle update means that changes from all sources are consolidated and issued at regularly scheduled intervals. 

Urgent changes are interim updates between scheduled Block Cycle Updates
	Example: In USAF Rapid Action Changes (RACs) are digital change packages that are prepared in the same file format as the basic TO file for distribution of emergency and urgent TO updates. RACs are used instead of interim and operational supplements. 

	U
	Full Revision
	A full revision is a complete replacement of the data previously distributed.  A Full Revision may or may not contain detailed change markings (or a change summary). 
	

	U
	Near Real Time Updates
	Updates are available quickly to the user after they are authorized. This reduction in distribution time results in the maintainer having more up to date data [See “Distribution – Network Distribution”]
	

	U
	Passive Change Indications and markings


	Display and tracking of change information can drive costs. Passive changes are a summary of change data and are not discretely marked or identified in the ETM.
	

	Uo
	Network Connectivity
	The end user has access to the ETM via a network infrastructure.  The data can be downloaded to or viewed on the client device. Device may be disconnected and operated in a stand-alone mode. The Data changes/revisions are installed on the host server and updates are transmitted via the network. [See “Connectivity - Update Capability (Full Revision and Partial Data)”]
	

	Uo
	Network Connectivity - Update Capability (Partial)
	The end user has access to the ETM via a network infrastructure.  The data can be downloaded to or viewed on the client device. Device may be disconnected and operated in a stand-alone mode. This capability entails the update of the data via network distribution that contain only the changed information from the previously release. 

Downloading the data to the user's e-tool is done via the network.

This method is a viable approach but is still technically difficult to do.
	

	Uo
	Network Connectivity -Context Filtering
	The end user has access to the ETM via a network infrastructure.  The data can be downloaded to or viewed on the client device. Device may be disconnected and operated in a stand-alone mode. When connected to a network, the configuration of the weapon system may be readily available to the e-tool via a maintenance management system. The configuration can then be "loaded" to the e-tool for ETM use.
	

	Uo
	Network Connectivity Mode - Update Capability (Full Revision)
	The end user has access to the ETM via a network infrastructure.  The data can be downloaded to or viewed on the client device. Device may be disconnected and operated in a stand-alone mode. Data revisions are installed on the host server and updates are transmitted via the network.

This is the least cost method of updates.
	

	Uo
	Stand Alone Mode
	The end user is either accessing the ETM via the hard drive or CDROM/DVD. Consideration should be taken for the update capabilities. [See “Stand Alone Mode - Update Capability (Full Revision and Partial Data)”]
	

	Uo
	Stand Alone Mode - Context Filtering
	When in Stand Alone Mode, the configuration of the weapon system may not be readily available on the e-tool. If connected to a maintenance management system, the configuration can be "loaded" to the e-tool prior to disconnection and ETM use. Without a configuration file, the user will be required to answer dialogs (questions) that normally would not be asked in a network connection mode.
	

	Uo
	Stand Alone Mode - Update Capability (Full Revision)
	This capability entails the update of the data via a entire CDROM/DVD distribution. This is done via reading the new distribution or downloading the data from the CDROM/DVD to the user's e-tool hard drive.

This method provides the lowest cost impact.
	

	Uo
	Stand Alone Mode - Update Capability (Partial)
	This capability entails the update of the data via CDROM/DVD distribution that contains only the changed information from the previous release. This is difficult to implement if the stand-alone mode is designed to view from the CDROM/DVD. Downloading the data from the CDROM/DVD to the user's e-tool hard drive is a viable approach but is still technically difficult to do.
	

	Uo
	Web Browser Viewable
	This functionality allows the ETM to be viewed through a COTS web browser.  This may be accomplished directly through the web browser or through helper applications (e.g. Adobe Acrobat) or plug-ins (e.g. IsoView).  

Consideration will be required for a specific web browser.  Different implementations include remote access to an ETM web server, opening static HTML pages locally, and web server emulation on the client viewer.  
	NOTE:  The functionality selected in this matrix will determine the level of complexity and cost of implementing a web browser viewable application.   


Glossary of Terms and Acronyms

Autonomic logistics – A system that acts without human intervention and consists of two primary components: a Prognostics and Health Management System and a Joint Distributed Information System. The Prognostics and Health Management System collects information while the weapon system is in operation using sensors and diagnostics to detect faults and impending faults. Reasoning algorithms are used to determine the causes of the faults. The system detects degrading performance and thus can forecast the requirement to replace a component prior to its predicted failure. The Joint Distributed Information System communicates this information immediately through the logistics infrastructure, automatically acquiring the spare parts, tools, and manpower 

Bookmark - A navigational feature that allows the user to flag certain locations for later access. It allows users to build their own index of links to specific locations in the data.

BUNO - Bureau Number

Change - Changes vary in size from a single character modification to a complete rewrite of the data including all associated text and graphics and anywhere in between. Changes can be identified at the step, task, or chapter level. Changes can take many different paths and time frames such as periodic changes (planned by the calendar or block), and rapid action changes  (emergencies, urgent action changes, etc.).  Changes may or may not be discretely identified to the operator so that "what’s different" can be conveyed.

Data module - A self-contained unit of data for the description, operation, identification of parts or maintenance of an air vehicle, airborne engine, airborne equipment and support equipment. The unit of data consists of an Identification and Status section and Contents section and is produced in such a form that it can be input into, and retrieved from, a database using the data module code as the identifier.

Delivery – The method of moving tech data from a contracted vendor to the contracted client.

Distribution – The method of moving tech data from an initial point to all the end users of the tech data.

Diagnostics – Maintenance procedures that result in the identification of a repair; troubleshooting.  May or may not be assisted with hardware/software tools.

Dialog box  - A method for an IETM to request and receive input from the user.  It is a separate window that displays a request and includes an area to input a response. 

Drilling down – The process of navigating from broader focused content to more specific and detailed content.

Element – A single discrete item in an ETM environment.

ETM – Electronic Technical Manual

E-tool – An electronic device used for displaying tech data.

Filtering – A process that narrows the displayed data to show only a specific and desired sub-set of data.  As an example, the complete technical data for an aircraft can be filtered to only display to the user the data that applies to a requested tail-number.

Fly through – A virtual three-dimensional navigation of a solid object.  The user has the ability to control the perspective, direction and location of the displayed view of an object.  The user also has the ability to virtually move through the object by dynamically changing the perspective, direction and location of the display.

Hot reference – A link to another location.  A hot reference can be textual or graphical.

Human factor issues – An area of study concerned with the interaction between humans and computers.  Includes efforts to most effectively design software interfaces to be most easily understood and efficiently used.
IETM – Interactive Electronic Technical Manual

Inference engine – A computer program that, based on user or other input, determines the correct sequence to display technical data in an IETM (also called a logic engine).

LAN – Local Area Network

Legacy TM – A technical Manual developed to meet standards that have now been superceded by newer standards.

Linear – Tech Data that is displayed in a linear or document oriented manner.  The sequence of the data presentation is largely predefined by the data author.  It is an organization of tech data that replicates the order of information found in a page-based document.   There is generally one primary “path” through the tech data.

Linking – The connection of two locations in a document to form a cross-reference.

Logic engine – A computer program that, based on user or other input, determines the correct sequence to display technical data in an IETM (also called an inference engine).

Maintenance action – A specific and self-contained maintenance process to be completed by a tech data user.  Multiple maintenance actions may be completed in the course of a single maintenance session.

Maintenance session – The sum of all maintenance actions completed during a single user’s shift while keeping an IETM open and active.

MWO – Modification Work Order

Navigation – The act of traversing through tech data.  Navigation may be accomplished via software inherent items (next and back buttons) or through tech data inherent items (links).

Near real time – Access to updated data at or near the time of content approval and posting.  Network connectivity is required to achieve near real time access to data.

Non-linear – Tech Data that is displayed in a non-linear fashion.  There are high levels of interactivity between the data and the user. The sequence of presentation is dictated by inputs by the user, external sources or events (as in diagnostics).  An organization of content that does not follow a document or page based paradigm.  There are multiple paths through the data.  Individual paths through the data are generally determined based on user or other input via dialog boxes.

Online environment – The virtual environment contained within a computer and its connected (networked) devices.

PDA – Personal Digital Assistant.  It is a hand-held electronic device capable of displaying ETMs.

Persistent annotations – Annotations that are captured and retained for later use.

Point and click – The functionality of selecting a process (like a link) by use of a mouse or other input device.

Prognostics – Procedures that focus on preventative maintenance and care of equipment.  May include health monitoring and linkage to autonomic logistics systems.

SATCOM – Satellite Communications

Search – A navigational method to locate and display desired information via the use of processes that match results to user requests.

Sustainment – The processes and actions required to maintain technical data over its lifecycle.

TCTO – Time Compliant Technical Order.  A technical order with required actions and mandated completion dates.

Tool tip – A small pop up that appears and contains helpful information.  Moving the mouse over a preprogrammed element generally activates a tool tip.

touch screen – A device that allows the user to provide input to the ETM by touching the display screen.

Tracking – The process of monitoring and retaining information about the navigational activities of a particular user or device.

Traverse – The process of navigating through an electronic document.

Updates – Changes to an electronic document. 

User session – The cumulative ETM-related activities of a single user from the point when the ETM use begins to the point when it ends uninterrupted by log-offs.  A user session can be maintained by suspend/restart functionality.

VIN – Vehicle Identification Number
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