S0005-AA-PRO-010/TMMP AND E0005-AC-HBK-010/TMMP


8.  ELECTRONIC TECHNICAL MANUALS (ETM)

ACQUISITION AND LIFE-CYCLE SUPPORT

8.0  PURPOSE.  This Section supplements basic TM acquisition and maintenance processes outlined in Sections 6, 15 and elsewhere in this document.  It provides criteria to help NAVSEA and SPAWAR managers to determine appropriate TM requirements for new and in-service equipment and system programs.

NOTE:  Refer to the DoN Policy on Digital Logistics Technical Data dated Nov 02 1999 and the Interactive Electronic Technical Manual (IETM) Process Plan, S0005-AD-PRO-010, published jointly by the NAVSEA and the SPAWAR for detailed information and guidance regarding TM digitization.  The Navy has made significant progress in transitioning from paper-based to digital information, enhancing its capabilities to use, change, manipulate and manage technical data.  SEA 04L3/ SPAWAR 04L-2 has converted the majority of legacy (paper) TM data to digital form [see Attachment (1)].  The IETM Process Plan is in the update process and Revision 1 is anticipated for release in the fourth quarter of FY 00.  Message R031729Z May 00 from PEO Theater Surface Combatants Washington DC should be referred to for guidance regarding the number of copies of hardcopy or electronic technical manuals that will be onboard ship.

8.1  ETM AND CONVERSION PROCEDURES

STEP
ACTIVITY
PROCEDURE



ACQUISITION OF NEW DIGITAL FORMAT TMs



1
SEA 04L3/ SPAWAR 04L-2
a.

b.
Serve as the Command central Point of Contact (POC) for digital TM matters.

Develop requirements, provide guidance, and participate in programs to standardize the digitization and automation of NAVSEA/SPAWAR TMs. 



2
ACQ MGR
a.

b.


Develop a Concept of Operations (CONOPS) for ETMs (See Section 4)

Request and implement TMCRs in accordance with Section 6 and Appendix D.



3

4


NSDSA

ACQ MGR
a.

a.

b.
Develop TMCRs specifying an appropriate selection of deliverable digital TM products.

Acquire new TMs 
and updates to new TMs in a Continuous Acquisition and Life-Cycle Support (CALS) compatible digital format [see Attachments (1), (2), (3), and Appendix E] per CONOPS and the approved Technical Manual Program Plan (TMPP).  Also acquire digital data in a commercial format when program requirements dictate.

Quality review and accept/reject the Final Reproducible Copy (FRC) digital data in accordance with TMCR.

4
ACQ MGR

(Cont’d)
c.
Arrange for distribution and storage of digital data.  Provide a digital copy of all digital data to the NAVSEA/SPAWAR Engineering Technical Library.





CONVERSION OF EXISTING TMs



1
SEA 04L3/ SPAWAR 04L-2
a.

b.

c.

d.
Coordinate TM conversion from paper to digital format with the ACQ MGR.

Provide guidance for the TM Raster Program.

Provide technical direction to the NSDSA for the management of raster TM support capabilities.

Direct NSDSA to raster scan and index system manuals or complement of TMs as requested and funded by ACQ MGR, LCM, or ISEA.



2
ACQ MGR
a.

b.
For existing hardcopy or legacy TMs, identify requirements for raster conversion.  Contact NSDSA for updated guidance on the production and delivery of digitally produced lists of existing TM alternatives and related funding information.

Send digital copies of existing TM lists (Step 2a) to the NSDSA and order rasterization and indexing of the identified materials. If no TM candidate listing is available, order one through the TDMIS.  Initiate funding.





Digitization and Rasterization Management:



3

3


NSDSA

NSDSA

(Cont’d)


a.

b.

c.

d.

e.

f.

g.

h.

i.

j.


Act as the center of excellence for TM rasterization.  Maintain the NAVSEA/SPAWAR program for rasterizing and indexing existing hardcopy TMs (legacy data).  Maintain the process of creating optical disks to support printing, archiving and display of rasterized data.

Provide guidance in the development and QA of digital data files to TM acquisition and maintenance activities. 

Transmit digital files to DAPS for printing.

Maintain electronic storage of digital files for future updates and replenishment requirements.

Use TM data input from customer or TDMIS produced TM candidate listing to generate TDMIS standard rasterization configuration reports. 

Maintain the source optical disk inventory by entering optical disk VIN into TDMIS digitization subsystems.  Maintain a TDMIS record of all rasterized TMs and corresponding optical disk numbers that have been through the quality control (QC) process.

Direct the QC of optical disks at DAPS.

Provide "rasterized family list" of TMs and optical disk numbers.  Direct production of shipboard or customer deliverable optical disks.

Coordinate acquisition of contract support to raster scan, index and write all hardcopy TMs to optical disk.

Distribute customer optical disks with general instructions via certified mail.

4
DAPS
a.

b.

c.
Perform QC of each optical disk prior to duplication.  Duplicate source optical disk to create DAPS production optical disk.

Return QC'd source optical disks to NSDSA.

Complete "Rasterized Family List" to create shipboard or customer deliverable optical disk.





d.

e.


Prepare activity deliverable disk to be loaded onto customer display station.

Forward shipboard and/or customer deliverable disk to NSDSA.



5
USER
a.
Use the customized optical disk as the primary source of TM data. 



8.2  GENERAL GUIDELINES.  Department of Defense (DoD) technical data requirements have evolved to serve operational, logistics, and training needs.  The focus of DoD data acquisition has shifted from dependence on paper-based media to various types of electronic media and formats.  Emphasis on acquiring IETM frequently results in misapplication of this term to simpler ETM.  True IETMs integrate all forms of technical data actively helping users to perform real-world tasks [See Attachment (1)]. 


The following general guidelines apply to the digitization of TM data:


a.  ETM - Electronic Technical Manuals are to be developed to military/CALS specifications and acquired from contractors in digital form [see Attachment (2)].   Wherever possible, ETM data will be delivered in one or more of the listed formats via the Contractor Integrated Technical Information Service (CITIS)/Integrated Weapon System Data Base (IWSDB).  Except when waived by SEA 04L3/ SPAWAR 04L-2, delivery requirements of the following types of FRC will apply to all new NAVSEA and SPAWAR manuals supporting developmental equipment:  

1) Text data in Standard Generalized Markup Language (SGML) data format (MIL-PRF-28001), (See Paragraph 5.0b and accompanying Note).

2) Graphic data in International Consultative Committee on Telegraphy and Telephony (CCITT) 4 Raster image format (MIL-PRF-28002), or Computer Graphic Metafile (CGM) image format (MIL-PRF- 28003), or IGES image format (MIL-PRF-28000),

3) Print file in PostScript format, and 

4) Hardcopy proof of delivered print file.


b.  IETM - System acquisition programs may, if consistent with their internal decision criteria, procure TM (text and graphic) data in an IETM format (MIL-PRF-87268 and MIL-D-87269) instead of the formats listed (above) in paragraph a.  [See Attachment (3).]

NOTE:  MIL-PRF-87268 and MIL-D-87269 take precedence over MIL-DTL-24784A in the form and format of IETMs under development.  MIL-DTL-24784A shall be used to identify the content requirements of the selected document type.  See the notes pertaining to these specifications in their Appendix C listings for clarification of their current applicability.


c.  Non-CALS digital format - When justified by the program, TMs may also be procured in a standard commercial format or in a program unique format.  A waiver is required from SEA 04L3/ SPAWAR 04L-2 if a commercial or program unique format is procured for new manuals without also procuring CALS compliant TM data. The ACQ MGR may procure TM digital data (for new or existing military manuals) in a standard commercial software format on magnetic or optical disks or tapes (plus a hardcopy) as follows:

1) Text and graphics processing programs used to develop the manual,

2) Electronic publishing system(s) used to develop the manual, or

3) Software specified by the Government and used by the contractor to develop the manual. 


d.  Commercial Item/Non Developmental Item (CI/NDI) manuals –   CI/NDI manuals should be procured on diskette in standard commercial software format if a digital file is available from the hardware contractor at minimal costs (i.e., cost of reproduction per FAR 52.227-16 and DFARS 252.227-7023).

8.3  EXISTING TMs.  NAVSEA has identified technologies to convert existing TMs to digital form as well as procedures to accept original digital TM data.  Digital files can now be electronically transmitted to the DAPS for TM printing, thus eliminating the high costs formerly associated with preparing negatives and keeping FRC. 

8.4 TECHNICAL MANUAL CONTRACT REQUIREMENT (TMCR).  ETM acquisition and support requirements for DoD, DoN SPAWAR and NAVSEA will keep pace with changes in the technologies of data processing.  Consistent with procedures presented in Section 6 of this document, NSDSA will develop and issue TMCRs (via M-SPECS) to aid ACQ MGRs in the purchase of ETMs of all types.
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Figure 8-1, Acquisition of New Digital Format TMs
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ELECTRONIC TECHNICAL MANUALS (ETM) OPTIONS 

1.0  ETM OPTIONS.  ETM is used herein as a general term describing a range of formats and TM types stored in optical or magnetic media for viewing/use through electronic display devices.  Figures 8A1-1 through 8A1-4 depict initial and subsequent decision paths, described in paragraphs 2 through 4, which result in the selection of specific ETM functionalities to be associated with particular acquisitions.

2.0  PROPOSED ETM CLASSES.  Commercial data processing options have been used to identify five partially overlapping "classes" of potential DoD ETMs.  The classes are arranged on an increasing scale of technical complexity and effectiveness from simple ETMs to IETM.   Reference to these ETM classes clarifies technical discussion and highlights advantages and problems caused by use of particular technologies for authoring new ETMs or converting existing hardcopy TMs to digital form.  NAVSEA and SPAWAR contracts should direct contractors to prepare and deliver ETMs capable of specific functions, not ETMs identified merely by reference to one or another of the following classes:

· Class 1 - Electronically Indexed Page Image.  Contain digital page images derived from the raster scanning of hardcopy manuals per Navy Implementation of Raster Scanning/Navy Image File Format (NIRS/NIFF) and adding an indexing capability based upon existing front matter (i.e., table of contents, lists of figures/foldouts/ tables, etc.) and the rear index.  Indexing moves user from a selected topic to where it occurs in the text body, copies can be printed from the digital file, and page changes can be collated automatically.

· Class 2 - Electronic Scrolling Documents. American Standard Code for Information Interchange (ASCII)-based ETMs conforming to SGML, MIL-PRF-28001.  Provide links between front matter and text body and additional cross-links to other items within the document.  Features include word search, bookmark capability, advanced graphics, and possible use of voice, video and expert systems.  Use of Standard Generalized Markup Language (SGML) extends the versatility of hardware print without loss of TM style and formatting.

· Class 3 - Linearly Structured ETMs.  Use of view packages, in addition to MIL-PRF-28001 or MIL-D-87269 SGML tags, allows the "packaging" of TM data for special purposes such as training, maintenance or system overview.  Their linear structure still supports hard-copy printout, but the use of view packages may result in special-purpose copy unlike general-purpose "MIL SPEC" TMs.

NOTE:  MIL-PRF-87268 and MIL-D-87269 take precedence over MIL-DTL-24784A with respect to the form and format of any IETM under development.  MIL-DTL-24784A shall be used to identify the content requirements of the selected document type.  See the notes pertaining to these specifications in their Appendix C listings for further clarification of their current applicability.

· Class 4 - Hierarchically Structured IETMs.  Based upon a revisable, non-redundant LMI SA data base principle rather than upon traditional publishing concepts like sentences, paragraphs, chapters, and pages.  Although text is created or edited to have the "look and feel" of LMI SA entries, compliance with MIL-PRF-87268 results in a "frame-"rather than "page-" display orientation.  Users can obtain information through modules from a variety of paths.  No predetermined sequence of presentation, and production printout of traditional TM copies is no longer possible.

· Class 5 - Integrated Data Base IETMs.  Combine functionality and capabilities of expert systems with a revisable data base of technical information.  Apply inherent logic and artificial intelligence to interact with users in meaningful task-driven ways such as isolating faults, troubleshooting, performing repairs, etc. Expert system functionality can be integral to the internal operating system of the equipment itself, programmed directly into the IETM, simply use the IETM as a data source, or receiving periodic data updates from system sensors.  As with Class 4, there is no predetermined sequence of presentation, and production printout of traditional TM copies is no longer possible.

3.0  SELECTION OF ETM FUNCTIONALITY.  ETMs are created through an extension of the SA process which derive all data products from a single revisable data base.  Whether through new data acquisition or the conversion of existing materials, decisions to use an advanced level of ETM technology involve a commitment of resources to reduce overall TM costs while improving TM availability and quality.  

3.1  IMPLICATIONS OF SELECTED FUNCTIONALITY.  The major factors affected by choice of ETM type include:

· Data conversion (if any) costs and delays

· Capabilities available to users

· Costs and efficiency of data maintenance and update

· Interface between TM and other types of logistics data

· Transition of ETM data to evolving technologies

3.2  ETM FUNCTIONALITY DECISION CRITERIA.  The decision regarding which level of ETM functionality to specify for each procurement depends upon various factors.  Program managers should carefully document their decision process and consult NSDSA for the most current guidance influencing factors included in Table 8A1.

TABLE 8A1 - ETM FUNCTIONALITY DECISION CRITERIA

DECISION FACTORS
REMARKS
YES
NO

 AVAILABILITY OF:

Funding
New TMs to be bought with program funds. Special funding may be available to convert legacy TMs.



Software licenses
While usable licensed software may be available through established Navy channels, system designers should balance the advantages of existing against potential solutions.  Programs inexperienced in negotiating software licenses should seek NSDSA guidance.



ATIS compatible display hardware/ software
ETMs should be compatible with Advanced Technical Information Support (ATIS) display system.  If use of ATIS software is in some way precluded by weapon system installation, programs must ensure that all authorized potential users will have working access to ETM data.



Technical and logistic support  (availability of expertise and computer equipment)
If standard institutional support processes cannot be invoked, specific support planning suitable for selected ETM level must be established, documented, funded and executed.



DTD, FOSI
All ETMs based on SGML (starting with Class 2) require use of existing or specially developed Document Type Definition (DTD).  Hardcopy print requirements depend on available Formatting Output Specification Instance (FOSI).



ETM view package(s)
Class 3 or better ETMs require availability or development of view package(s).



SA process input
The SA process quantifies and defines requirements such as the need to operate or perform maintenance on equipment.  Data- bases supporting Class 4 or better ETMs should be tied to SA findings and formats.



RESOURCE REQUIREMENTS:

System manning
If shipboard manning to support systems and equipment is sparse and/or the nature of the tasks is complex, Class 4 or 5 ETMs will better enable ship personnel to perform necessary tasks.



Infrastructure

(display hardware, operating systems, net-works, etc.) 
Program office must ensure that data creation, management and use activities have capabilities to receive, store, and maintain TM data to selected ETM levels.  A cost/benefit analysis should determine whether individual program investment in CALS-related infrastructure improvement is, over time, justifiable.  Federal regulations require approvals and/or exemptions for all acquisitions.



Training 
Adequate interface between the selected ETM level and the needs of the training community depends upon:

· Availability of ETM files, software, etc. within training community

· Integration of training materials into ETMs

· File/software compatibility with standard curriculum development systems such as Authoring Instructional Material (AIM)



SYSTEM CHARACTERISTICS:

New or legacy
Not all components of "new" systems are necessarily new.  Existing technical documentation may heavily influence selection of optimal ETM level.



System complexity
Complex weapon systems with heavy maintenance requirements can more readily justify the costs of developing sophisticated ETMs.  Ultimately a subjective evaluation is required.  Significant numbers of interfaces with other, more complex, equipment may qualify simple ("remove and replace") systems as deserving of "expert" capabilities of higher-level ETMs.  Systems which 



Maintenance requirements (levels and personnel)
operate in high threat related activities, and upon which organizational level maintenance is routinely performed, can best be supported by the view package concept used with Class 3 or 4 ETMs.


















SYSTEM CHARACTERISTICS (Cont’d):

Number of system installations
Lower maintenance and distribution costs may help to justify greater development costs of advanced ETMs.  The numbers and types of display devices, software licenses, and update copies (such as CD-ROMs) needed are a major cost/benefit analysis factor.



Number of system users




Expected service life (expected or remaining)
If the end item or system program is currently in the later phase(s) of its life cycle and the TM requirements are anticipated to be fewer than five years, delivery of SGML formatted TMs generally is not recommended.  Suggested remaining life of 5 or more years is needed to justify converting all technical data to digital format. 



Configuration volatility
Highly volatile systems result in a rapidly evolving baseline and a high volume of documentation change.  More sophisticated ETM technologies, starting with the view packages introduced with ETM Class 3, enhance a program's ability to update and distribute changes to documentation on a variable baseline.  

[NOTE: Quick-fix (emergency) updates and changes sometimes can be more easily made in paper than in digital form.]



Environmental factors
Variables such as the presence of light, noise, heat, cold and exposure to elements such as steam, water, grease, oil, solvents and weather may drive up the costs of "ruggedizing" ETM data and displays for use in all potential work environments.



DATA CHARACTERISTICS:

New or legacy
While programs can stipulate the data to be acquired, the characteristics of legacy data vary widely.





Quality
Legacy data may be of poor quality.  Physical copy may be unsuitable for scanning, editorial condition may be poor (with typos, errors, etc.), or content may contain errors, be incomplete, out-of-date, etc.  Costly editing and retyping may be required. [Use of optical character recognition (OCR) scanning (all classes), SGML (Class 2 and better) and data base construction (Class 4 and better) may increase legacy data quality at a savings in cost].



Quantity
Data control and management problems grow at least proportionally with the growth in volume of data involved.  Large, complex weapon systems generate requirements for more highly integrated technical data which is better managed through the data base principles required for ETM Classes 4 and 5.



Complexity
Factors typically tied to system complexity and levels of required maintenance. 













DATA CHARACTERISTICS (Cont’d):

Expected frequency/ urgency of updates 
Typically tied to configuration volatility.  Greater frequency and higher volume of updates favors use of SGML based ETM formats (i.e., Class 2 or better).  Bundling of urgently needed electronic updates may vary from normal (CD-ROM) distribution solutions.  

[NOTE: Engineering and administrative delays associated with TM updates are not necessarily eliminated by ETM technologies.]  



Expected persistence of data
New acquisitions with more than ten years of service life remaining can expect four to five evolutions in applicable system technology.  Use of accepted standards such as SGML helps to ensure that data can be transitioned to the next technology without need for expensive conversion.



Consolidation of subject matter
Expect maximal reuse of data throughout the product life cycle.  Where the data is suitable, use of SA-type structured database (particularly Classes 4 and 5) allows multiple logistics products to be generated from a common, frequently updated, data source.



Hardcopy printing/use requirements
While many Navy CALS infrastructure modernization programs are being undertaken to reduce or eliminate the need for paper, microfiche, and microfilm, the need to serve some users with these forms remains.  ETM Classes 1 and 2 readily support the production of hardcopy TM printouts.  With ETM Class 3 or better, the introduction of special-purpose view packages makes printout of a traditionally-formatted TM impossible



Classification and security requirements
Use of view packages (Classes 3 or better) allow greater flexibility in customizing access to classified or secure material.



Suitability for expert system application 
Generally, complex systems, systems with complex interfaces to other systems, or vulnerable systems which depend heavily upon organizational level maintenance can benefit from expert system application.  The same system types generally lend themselves to Class 4 and 5 ETM data base structuring.



Suitability for integrated (vs. linear) structuring with system data




Desirability/suit- ability of non- textual enhancements (e.g., video, audio)
With ETM Classes 4 and 5, non-text enhancements often convey essential, rather than supplementary, information.  All essential data and selected supplemental data must appear in computer display and printed hardcopy.  



Required and optional ETM file linkages
Programs must ensure the following required linkages are applied to Class 2 and 3 ETMs:

· Front Matter

· Figures, Tables, Photographs

· Internal Cross References





DATA CHARACTERISTICS (Cont’d):


· Dangers (Warnings, Cautions, Notes)

· Special Content (e.g., acronyms to definitions)

Optional linkages include audio, video, expert systems, other databases and TMs and other technologies.  

[NOTE: Some use of audio and video in ETMs of Classes 4 and 5 are integral content material and, therefore, not optional.]



4.0  CHOICE OF FUNCTIONALITY.  ACQ MGRs should consider the following decision factors and recommended actions:


a.  Factors:

· The end item or defense system program is currently in the early phases of design, 

· The life cycle requirements for the TM exceed five years, and 

· The Technical Data Package (TDP) or LMI database contains, or can be economically altered to include, a numbering system similar to requirements of MIL-STD-1808.  


b.  Recommended Actions

· If any of these factors can be answered "no," then an IETM is not recommended.  

· If all factors can be answered "yes," then a business case analysis should be performed to determine the economic feasibility of the IETM. 

· If results from this analysis recommend pursuing an IETM, or quality readiness and/or support factors add strength to the argument in favor of an IETM, development of an IETM should be undertaken.

5.0  DELIVERABLE FORMATS.  The range of currently available file formats for delivery of ETMs includes:


a.  Raster - Specified in MIL-PRF-28002.  A simple binary representation of an image, raster technology provides little more than an electronic version of a paper document.  No electronic intelligence comes with the file leaving human interpretation as the only means to find specific elements in the file. Raster update capabilities are limited and awkward.  While available raster scanning technologies provide the easiest, most cost effective method for digitizing existing paper TMs, the quality assurance (QA) process needed to verify data contents greatly increases costs.  Use of raster image files also entails heavy file storage demands.  This format option alone will seldom be acceptable for the delivery of ETMs.


b.  Illustrated Text Data Files - These file types may either separate textual from graphics data or combine the data into integrated files.  Text data files can be generated from word processing and desk top publishing software to provide the source data for multiple data applications.  These files support creation of standard and custom documents while also allowing for easy data manipulation and update.  New software products allow users to save information originally generated from a range of software applications into neutral formats (i.e., independent of particular platforms).  There may be instances when illustrated text data files include more than one format of graphical data.  

· Options for textual data include:

· American Standard Code for Information Interchange (ASCII) - Developed to allow computers to process alphanumeric characters and symbols through binary representation.  ASCII is used by most word processing applications.  It contains no formatting information other than line feed and/or carriage returns.  Because it can readily be updated, ASCII text is highly suitable for most interim deliverables.

· Standard Generalized Markup Language (SGML) - Specified in MIL-PRF-28001.  Developed to define a system-independent language for document representation.  Includes generic tags which allow a user to identify such structural elements as paragraphs, sections, headings and the like within a document.  The availability of applicable Document Type Definitions (DTD) and Formatting Output Specification Instances (FOSI), whether anticipated TM requirements are for a sufficient number of years (five or more are suggested), as well as whether the necessary computer environment is in place to accept it, will determine the advisability of requiring SGML text deliverables.

NOTE:  DTDs and FOSIs used to define SGML document rules and format document output are expensive to write and test.  Acquisitions of new ETMs should be based on existing document types to the fullest practical extent to reduce costs and promote standardization and sharing of Navy resources.  The Carderock Division, Naval Surface Warfare Center (NSWC)  [David Taylor Model Basin], manages the Navy SGML DTD/FOSI Repository (http://navycals.dt.navy.mil/repository.html).  The repository includes the Navy Tagset, a data dictionary of Navy SGML tags and definitions that promotes use of common Navy SGML tags for similar document elements.  NSWC also provides technical consultation to Navy activities using, creating, or registering DTDs and FOSIs. Contact NSDSA for guidance and assistance in using this resource.

· Extensible Markup Language (XML)  -  XML, considered the next evolution of HTML, is not just an application (or DTD) of SGML but rather a subset of SGML conceived to more easily provide SGML on the WWW.  Applications of XML require the same constructs, such as DTDs, as SGML.  Acquisition managers should require the same deliverables for XML as required by SGML.

· Portable Document Format (PDF)  -  PDF is a computer file format designed to publish and distribute electronic documents.  PDF is related to the Postscript language, and may be used with text, image, and/or multimedia files.  PDF files may be found either online – on the Internet, or in your PC – on a disk or CD-ROM.  Unlike other electronic file formats such as HTML, the PDF preserves the exact layout, font attributes, and formatting of the document from which it was created, ensuring that the electronic version of a document appears just like the original.

· Options for graphical data include:

· Computer Graphics Metafile (CGM) - Specified in MIL-PRF-28003A. Two- dimensional vector presentation used primarily for charts, figures, and simple drawings.  The preferred format for incorporating graphical digital data into TMs.  New capabilities are being added to allow CGM generators to tag "objects" so they can be recognized within hypertext and hypermedia documents as well as other advanced applications.

· Initial Graphics Exchange Specification (IGES) - Specified in MIL-PRF-28000.  A three-dimensional vector presentation used primarily for engineering drawings.  The preferred format for incorporating graphical data if a Computer- Aided Design (CAD) database was used as the source.

· Raster - As described in paragraph 8.1, "Conversion of Existing TMs."

c. True IETMs - Computer-based collections of information needed for the diagnosis and maintenance of a defense system.  By streamlining access to the desired information and providing multiple paths to other related information, IETMs greatly improve the efficiency of use of technical information compared to the use of traditional TMs in paper form.  IETMs generally require that contractors and contracting Government agencies have compatible computer software and presentation systems in place prior to the creation, transmission, receipt, and use of contract deliverables.

NOTE: Users of this document are advised to consult the latest version of S0005-AD-PRO-010, "IETM Process Plan," published jointly by the NAVSEA and the SPAWAR, for updated acquisition, production, quality assurance, and distribution guidance regarding all forms of electronic TMs.
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FIGURE 8A1 DECISIONS

Step
Explanation

Step 1
The ACQ MGR assesses the program's known and projected needs to identify overall TM functionality requirements.

Step 2:
Do training or operating personnel need an expert technical manual (TM) system? Primary decision factors include: criticality or complexity of supported ship/ weapon system and likelihood that users will lack real-time access to on-the-spot trouble-shooting or fault-isolation advice from experts in the training or engineering communities.

Step 3:
Can an expert TM system be efficiently integrated into other expert capabilities already being considered to support the ship/weapon system?  If so, proceed to Step 4, shown in Figure 8A1-2.

Step 10:
At TM expert system either is not needed nor could one be integrated with an available ship/weapon support expert system.  The ACQ MRG evaluates infrastructure requirements of projected ship/weapon data requirements.  High-quality data and infrastructures will support the creation of ETMs from Classes 3 or 4.  (Go to Step 19, shown in Figure 8A1-4.)  Otherwise, ETMs from Classes 1 or 2 will be selected by default.  (Go to Step 11, shown in Figure 8A1-3.)

Figure 8A1-1, Initial ETM Functionality Decision Path
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Figure 8A1-2,  Class 5 Functionality Decision Path

FIGURE 8A2 DECISIONS

Step
Explanation

Step 3: "Yes"
A TM expert system is warranted and can be integrated into requirements of the primary ship/weapon system.

Step 4:


The ACQ MGR determines whether the Fleet is expected to be outfitted with supportable hardware suitable for the TM expert system display.  If the display hardware and maintenance are available, go to Step 6.

Step 5:


If TM display hardware and maintenance are unavailable, interim options may be considered.  Options may include supporting traditional hard-copy production/distribution until a suitable display system can be brought on-line.  If this course of action proves infeasible, abandon the Class 5 choice and go to Step 10.



Step 6:
IETM files will be delivered for new acquisitions. With ongoing acquisitions, funding will be sought to convert previously-delivered hard copy  TM to IETM files.



Step 7:


If funding is available, convert hard-copy TMs to IETM files (result is Step 8); otherwise, abandon the Class 5 choice and go (Step 9) to Step 10 (shown in Figure 8A1-3 and 8A1-4).
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Figure 8A1-3,  Class 3 & 4 Functionality Decision Paths

FIGURE 8A3 DECISIONS

Step
Explanation

Step 10: "Yes"
An expert system is not needed and TM contents do not support Classes 3 & 4.

Step 11:
The Fleet must have display hardware and the capability to maintain it.  This is particularly true if IETMs of Class 4 functionality result, and "print screen" provides the only source of printed TM copy.

Step 12:
Lacking IETM display hardware for the Fleet, Program management may produce TM hardcopy in place of, or alongside, IETM products.  While costly, a dual track approach may be warranted while awaiting new infrastructure, ships and training provisions.



Step 13:
If the Fleet is outfitted with IETM display hardware (Step 11 "Yes"), new acquisition IETMs with Class 4 functionality will be bought.  Depending upon budget, legacy TMs may be funded (Step 14) for conversion to Class 4 functionality (Step 15).

Step 16:
If the Fleet is not outfitted with IETM display hardware (Step 11 "No"), buy new acquisition IETMs with Class 3 functionality.  If budget allows, legacy TMs may be funded (Step 17) for conversion to Class 3 functionality (Step 18).  Consider TMs which cannot be funded for Class 3 conversion for Class 2 conversion (Step 19).
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Figure 8A1-4,  Class 1 & 2 Functionality Decision Paths

FIGURE 8A4 DECISIONS

Step
Explanation

Similarities:
Expert system not needed (Steps 10 or 17).

Differences:
Step 10: Contents do not support Classes 3 or 4.

Step 17: Contents support Classes 3, 4 (budget no.)



Step 19:
TMs for new-acquisitions (that is, not "legacy" TMs eligible for conversion) are to be procured in Class 2 functionality (minimum).



Steps 20,

21 and 22:
If funding is available, legacy TMs which are (Step 20) candidates for frequent updates, (Step 21) require word search capability, or (Step 22) are supported by an available ASCII file to be converted (Step 24) to IETMs with Class 2 functionality.

Step 23 ("no"),    Step 25:
Legacy TMs eligible for conversion but unsupported by conversion funding, and legacy TMs lacking ASCII files should remain in Class 1 ETM functionality.

ELECTRONIC TECHNICAL MANUALS

1.0  SPECIFIC REQUIREMENTS FOR ELECTRONIC TECHNICAL MANUALS IN ASCII TEXT FORMAT WITH SGML TAGS.  The electronic TM shall be made up of processable data files in Standard Generalized Markup Language (SGML) tagged American Standard Code for Information Exchange (ASCII) Text format with raster or vector [Initial Graphics Exchange Specification (IGES) or Computer Graphic Metafile (CGM)] formatted illustrations.  The following specific electronic files are required for each final TM:

· Document Declaration File.

· Text File.

· Document Type Definition (DTD).

· Formatted Output Specification Instance (FOSI).

· Illustration File and foldouts.

· Page Description Language (PDL) File.

· Special Word Data File (Printing Information File).

2.0  DOCUMENT DECLARATION FILE.  The file shall be prepared as specified in MIL‑STD‑1840.

2.1  Files.  Text files shall be ASCII encoded text streams devoid of special control codes or tags, except for the tags defined by the DTD specified in MIL-PRF-28001.  Any non-printing comments shall be tagged in accordance with MIL-PRF-28001.  Document numbers must be physically present in the text stream using the "Label" attribute as defined in MIL-PRF- 28001 for the following elements; chapter, section, paragraph, subparagraph, figure, table, chart, footnote, appendix, steps, and lists.

2.1.1  Page integrity.  The processing system that prepares the electronic products must provide page break indicators in the tagged text files for use by the Navy in maintaining page integrity during future updates to the TM.  The page break indicator shall be the page break tag specified in MIL-PRF-28001.  The top margin including header is to be 1 inch.  The bottom margin including footer shall be 1 1/2 inches, the top 1/2 inch of which is to remain blank.

2.1.2  Hyphenation and spell checking.  The processing system that produces the electronic technical manual must electronically spell check.  All hyphens required by the author for grammatical clarity of the document, shall be present in the ASCII text file.  All machine generated hyphens (i.e., line ending hyphens) are not permitted.

2.2  Index File.  An index file shall be developed within the disk(s) magnetic media displaying the following information:


· TMIN and copy freeze date

· Compact Disk - Read Only Memory (CD-ROM) Identification Number (if applicable)

· Equipment Identity Number (EIN)

· Government's Contracting Officer's Representative (COR), NAVSEA code and phone number

· Company name, contract number, phone number and Point of Contact (POC) name

2.2.1  Text and Tabular Material.   The index file shall, as a minimum, consist of:

· Title Page

· Table of Contents

· List of Illustrations

· List of Tables

· List of Effective Pages

· Technical Manual Index (if there is one)

2.2.2  File Names.   File names may be defined as shown in the following examples:

· FILE 1 = TITLE PAGE

· FILE 2 = TABLE OF CONTENTS

· FILE 3 thru end = cite the additional applicable information

2.2.3  Illustrations and Drawings.  The index file names may be defined as shown in the following examples:

· FILE 1 = FIGURE ONE

· FILE 2 = FIGURE TWO

· FILE 3 = TABLE 1

· FILE 4 thru end = cite the additional applicable information

3.0  DOCUMENT TYPE DEFINITION.  An approved DTD complying with MIL-PRF-28001, available from the Navy SGML Repository (NSWC, Carderock),  shall be used.*

4.0  FORMATTED OUTPUT SPECIFICATION INSTANCE (FOSI).  As defined in MIL-PRF-28001, the General Purpose FOSI in conformance with MIL-STD-38784 shall be used.*

*
If alternate DTD or FOSI are required, ensure use of an appropriate alternative by confirming with acquiring office prior to submittal.

5.0  ILLUSTRATION FILES.  The illustration file shall provide tags by which raster or vector (IGES or CGM format) illustration files can be referenced in the source text file and incorporated in the final TM. Illustration and engineering drawing data files shall be prepared in IGES or CGM format unless raster graphic files are authorized by the procuring activity.  When raster graphics are required, graphic program/Computer-aided Design (CAD) illustrations and engineering drawings shall be stored at a resolution not less than 300 dots-per-inch (dpi).

5.1  IGES illustration data files.  Illustration data files shall contain digital data encoded in IGES format and be written in ASCII form or compressed ASCII form specified by ANSI Y14- 26M.  Data files shall be accompanied by identifying header records specified by MIL-STD- 1840.  The use of color is prohibited.

5.1.1  Illustrations in IGES format.  Data files shall be Class I application subsets in conformance with MIL-PRF-28000 requirements.

5.1.2  Engineering drawings in IGES format.  Data files shall be Class II application subsets in conformance with MIL-PRF-28000 requirements.  Data shall be restricted to one sheet per file.  Organizing data as one drawing per file with multiple sheets is also acceptable only if such preparation is the more efficient method

5.2  CGM illustration data files.  A conforming basic metafile shall use only the CGM Binary Encoding, as defined in FIPS-PUB-128.  All entities, attributes and parameter values shall conform to FIPS-PUB-128 and to MIL-PRF-28003 for a conforming basic metafile.  The basic metafiles shall consist of 80-octet records.

5.2.1  CGM conforming basic interpreter.  CGM files shall comply with the conforming basic interpreter requirements defined in MIL-PRF-28003.  Publication level or draft level interpretation shall be distinct and the appropriate level identified.  

5.3  RASTER illustration data files.  If raster format has been authorized by the procuring activity, illustrations and drawings shall be prepared in raster image data format in conformance with MIL-PRF-28002 and the requirements of the TMCR.  The use of color and photographs is prohibited.

5.3.1  Standard illustration raster files.  All digital raster files for illustrations and fold-outs having page dimensions of 8.5" x 11" or smaller shall be prepared by scanning in conformance with MIL-PRF-28002.  Scanning shall be performed as Type I, untiled raster images.

5.3.2  Oversize illustration raster files.  All oversize illustrations, those having dimensions greater than 8.5" x 11", and all engineering drawings shall be produced by scanning in conformance with MIL-PRF-28002. Scanning shall be performed as Type II, tiled raster graphics data.

5.3.3  Raster file compression.  As specified in MIL-STD-1840, files shall be encoded in Consultative Committee (International) on Telegraphy and Telephony (CCITT) Group 4 encoding as defined in CCITT Recommendation T.6 (FIPS-PUB-150).

5.3.4  Raster file structure.  As specified in MIL-STD-1840, the file shall consist of a header record followed by the compressed raster data for a single page image.

6.0  PAGE DESCRIPTION LANGUAGE FILES.  Output page description language files shall be provided as allowed MIL-PRF-28001.  The required page description language specification shall be PostScript (Adobe Redbook).

7.0  SPECIAL WORD DATA FILE (PRINTING INFORMATION FILE).  A special word data file, as specified in MIL-STD-1840, shall be prepared designating the following information:

· Drilling hole pattern requirements.

· Cover stock and cover color (if applicable).

· Fastening/binding instructions.

· Finished size.

This information is to be provided by the procuring activity, to the authoring activity, for insertion into the data file.

8.0  HEADER RECORD.  Header records for text and illustrations files shall be prepared as specified in MIL-STD-1840.

9.0  FILE ORGANIZATION.  The ASCII SGML-tagged text files and the IGES or CGM (or Raster, if authorized) files shall be organized into a complete data package in accordance with MIL- STD-1840C.

10.0  HARD COPY PROOF.  A high quality proof of the Document Declaration File, the Header Records of each file and the Special Word Data File shall be printed at a resolution of 300 dots-per-inch (DPI).  The proof copy shall be generated and tagged to the applicable content, style and format requirements specified in the TMCR.  The copy shall be free of all non-intelligent marks.  Tagging errors uncovered in the primary database during the production of the hard copy proof shall be corrected, and a new proof copy shall be  produced to ensure the accuracy of the database.

11.0  FINAL DELIVERABLES.  ETMs shall, as a minimum, require delivery of the following:

· Final Reproducible Copy (FRC) - digital data in TM format.

· Text data.

· Graphics Data.

· Print file in Post Script formal.

· Hard copy proof of files required in Paragraph 10.0.

12.0  ELECTRONIC MEDIA.  ETM delivery media shall conform to one of the following:

· Optical disk.

· Compact Disk - Read Only Memory (CD-ROM) (see OPNAVINST 5230.24).

· Magnetic Disk

· 9-track magnetic disk.

· Contractor Integrated Technical Information Service (CITIS) requirements.

INTERACTIVE ELECTRONIC TECHNICAL MANUALS (IETM)

1.0  INTERACTIVE ELECTRONIC TECHNICAL MANUAL (IETM).  IETMs are intended for use to install, operate, maintain, overhaul, repair and logistically support the equipment/systems by all end users.

2.0  INTERACTIVE ELECTRONIC TECHNICAL MANUAL (IETM) REQUIREMENTS.  The following requirements specified by the cited sections of MIL‑PRF‑87268 set forth minimum content, style, format, and user-interaction criteria:

· The level of detail required (see section 3.3.1) for an ETM 3&2.

· General purpose and procedure peculiar tasks within procedural steps (see 3.3.1).

· Separately developed higher skill level track (as optionally recommended by the preparing activity), determination of what criteria shall determine higher skill level, and whether the expert user is to be prohibited from accessing the lower skill level track (see section 3.3.2).

· Specific principles to be followed in authoring technical information to ensure comprehensibility of the IETM data (see section 3.3.3).

· Shortened identifiers for nomenclature (i.e., acronyms) optionally recommended by preparing activity prior to the initial In-Process Review (IPR) (see section 3.3.4.4).

· Conversion of U.S. standards of measurement to metric standards of measurement (see section 3.3.4.5b).

· Permitted word lists for preparation of IETM textual and procedural steps per SL160- AA-LST-010/TM-WORDS (see section 3.3.4.7).

· The least capable device to be supported by the IETM (see section 3.3.5) including:

· Hardware

· PC with 386/20 CPU, DOS based

· VGA Color Monitor

· MB Floppy Disk Drive

· MB Hard Disk Drive (ESDI or SCSI)

· MB RAM

· Serial Mouse

· CD-ROM Player (High Sierra Format)

· Novell LAN Card (for LAN applications)

· Software

· ATIS Installation/Application Software

· Microsoft DOS 5.0

· Microsoft Windows 3.0 or higher

· Novel LAN Software (for LAN applications)

· Nomenclature to be used in graphics (see section 3.3.5.7).

· Avoidance of depiction of a human figure or parts of the body unless such can better illustrate an operation, procedure, or installation.  The illustrated human  figure shall not be permitted to obscure details of the equipment and operation be shown.  Human figure(s) used in illustrations shall be clothed in a Navy enlisted working uniform, preferably clean, neat dungarees but possibly undress blues with either a second or first class petty officer emblem.   A cross section of races and sexes shall be used  (see section 3.3.5.9).

· Simplification criteria (i.e., limited to the components referenced in the associated text) of wire lists, schematics, and wiring diagrams (see section 3.3.5.12).

· Avoidance of a single window device is not desirable (see section 3.4.1.2).  Use of additional window controls such as window resize, relocation, and menu button (see section 3.4.1.2.4.2).

· Use of the referenced standard viewing distance used to determine the minimum text font size (see section 3.4.2.1.1.1).

· Correct footer bar location (see section 3.5.1.3).

· Standard step numbering (see section 3.6.1.2.3).

· Correct troubleshooting information (see section 3.6.2.1).

· Correct presentation of parts information (see section 3.6.3).

· Correctly performed inspections (see section 4.1 and paragraph 6.0 of the TMCR).

· Correct packaging of the IETM product (see section 5.1 and paragraph 8.0 of the TMCR).

· Identification of specific technical content requirements of MIL-M-24784 and its associated slash sheets that are designed to support a particular logistic function, equipment, or system.

3.0  REVISABLE DATA BASE (IETMDB).  The IETMDB is to serve as the basis for construction and update of the entire suite of systems IETMs using automated authoring systems so that procuring activities may directly access the IETMDB to obtain needed logistic support data.

3.1  IETMDB description.  The IETMDB is a complete collection of data base elements relating to a system or equipment and constructed in a standardized manner.

3.2  IETMDB requirements.  The following requirements, set forth in the cited sections of MIL-D-87269, cover the minimum criteria for an IETMDB to be constructed (produced) by the preparing activity for the purpose of creating IETMs:

· Applicable IETM program elements.  (See section 3.1.)

· IETMDBs, structured and tagged according to the Document Type Definition (DTD) and Tag Sets provided as Appendices in the Specification.  (See section 3.1.1.)

· IETMDBR elements structured and named by the preparing activity.  (See section 3.1.2.)

· Content-specific DTD, defined by Appendices A & D, of MIL-D-87269.  (See section 3.1.4.)

4.0  HARD COPY PROOF.  A high quality proof of the IETM shall be printed at a resolution of 300 dots-per-inch (DPI).  The proof copy shall be generated and tagged to the applicable content, style and format requirements specified in the TMCR.  The copy shall be free of all non-intelligent marks.  Tagging errors uncovered in the primary database during the production of the hard copy proof shall be corrected, and a new proof copy shall be produced to ensure the accuracy of the database.

5.0  FINAL DELIVERABLE.

5.1  Proof Copy.  A high quality proof copy of a quality suitable for Government use in scanning and reproduction shall be printed in accordance with the requirements of paragraph 4.0.

5.2  Electronic media.  IETM and primary database delivery media shall conform to one of  the following:

· Optical disk.

· Compact Disk - Read Only Memory (CD-ROM).

· Magnetic disk.

· 9-track magnetic disk.

· Contractor Integrated Technical Information Service (CITIS).
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Figure 8-2, Conversion of Existing TMs












