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Prev ious  Sec t ion

4.0  - -  Digital  TM Implementat ion

The informat ion  conta ined  in  th i s  sec t ion  can  be  used  to  se lec t  the  opt ions  bes t  su i ted  for  the  defense  
sys tem program objec t ives .   The  op t ions  mus t  be  eva lua ted  for  usefu lness  wi th  respec t  to  each  phase  of  the  
defense  sys tem's  l i fe  cyc le  and  whether  the  defense  sys tem program's  in f ras t ruc ture  can  suppor t  a  
par t icu lar  opt ion .   Once  the  most  su i tab le  opt ions  have  been  se lec ted ,  the  process  to  va l ida te  and  ver i fy  
these  op t ions  shou ld  be  de te rmined .

The  fo l lowing  paragraphs  d i scuss  types  o f  TMs,  de l ive rab le  fo rmats  and  media  se lec t ion ,  and  
de te rmina t ion  o f  l eve l  o f  TM deve lopment  o r  modi f i ca t ion .

4.1 - -  Type of  TM Select ion

The purpose  of  th i s  paragraph  i s  to  ass i s t  the  technica l  da ta  manager  in  de te rmining  the  type  of  TM to  
acqui re  to  suppor t  the  defense  sys tem program.   Many fac tors  a re  used  in  the  de te rmina t ion  of  whether  to  
p roduce  a  paper  manua l ,  a  bas ic  ETM,  o r  an  IETM.   Tab le  9 -2  p resen t s  some  of  the  advan tages  and  
d i sadvantages  o f  the  var ious  types  o f  ETM/IETM.   One  of  the  mos t  impor tan t  c r i t e r ia  fo r  eva lua t ion  i s  
what  s tage  of  the  l i fe  cyc le  the  equipment  i s  in .   The  fo l lowing  are  some ques t ions  tha t  may be  used  to  
he lp  in  the  dec i s ion  making  process :

z I s  i t  a  new sys tem? - -  Cos t  i s  no t  a  major  fac tor  in  deve loping  an  IETM for  new sys tems .   The  
ma te r i a l  fo r  t he  manua l  mus t  be  CALS compa t ib l e  whe the r  pape r  t echn ica l  manua l s  o r  IETMs 
a re  deve loped .   The  au thor ing  so f tware  fo r  the  IETM can  be  GFI  o r  Commerc ia l -o f f - the -She l f  
( C O T S ) ;  however ,  the  sof tware  should  no t  be  propr ie ta ry .

z I f  no t  a  new sys tem,  wi l l  convers ion  to  an  IETM be  cos t  e f fec t ive?  - -  I f  a  convers ion  to  IETMs 
i s  be ing  cons idered ,  then  cos t  i s  a  major  fac tor .   You must  de te rmine  i f  IETMs wi l l  pay  for  
themselves  based  on  the  remain ing  l i fe  expec tancy  of  the  sys tem,  the i r  ab i l i ty  to  improve  the  
per formance  of  the  sys tem,  and  increased  usabi l i ty  by  the  so ld ier .

z How many sys tems  wi l l  be  dep loyed  and  what  i s  the i r  expec ted  se rv ice  l i fe?   Obvious ly ,  the  
more  sys tems  dep loyed  and  the  longer  they  a re  in  se rv ice ,  the  more  benef ic ia l  wi l l  be  an  IETM.

z I s  an  IETM prac t ica l?  - -  You must  de te rmine  i f  there  i s  increased  func t iona l i ty  by  us ing  an  
IETM, or  wi l l  i t  be  a  burden to  the  soldier .   That  i s  to  say ,  wi l l  f ie ld  personnel  be  bet ter  of f  
car ry ing  a  device  to  d i sp lay  an  IETM or  wi l l  they  be  be t te r  se rved  by  a  paper  manual .

z How close  to  f ie ld ing?   I s  there  t ime to  prepare  an  IETM? - -  This  fac tor  i s  t ied  to  the  opera t ing  
e n v i r o n m e n t  of  the  sys tem and  sys tem des ign .   Note  tha t  a  TM in  na t ive  word-process ing  
fo rmat ,  fo r  example ,  can  be  conver ted  to  PDF format  wi th  no  more  e f fo r t  than  i t  takes  to  pr int  
the  document .   Wi th  the  add i t ion  o f  some  hyper l ink ing  and /o r  index ing ,  a  bas ic  ETM can  be 
crea ted  very  eas i ly  and quickly .

z Can  ( sys t em)  mis s ion  r equ i remen t s  be  me t  us ing  an  IETM? - -  t he  p rogram manager  mus t  
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de te rmine  whe ther  the re  wi l l  be  improved  per fo rmance  (a t  l eas t  a  pe r fo rmance  level  that  
wou ld  be  me t  by  a  paper  manua l ) .

z I s  the  in f ras t ruc ture  for  v iewing  an  IETM cur ren t ly  ava i lab le  or  p lanned?   Regard less  of  who 
prov ides  the  in f ras t ruc tu re  (weapons  sys tem program or  Serv ice) ,  f i e ld  personne l  mus t  have  
the  hardware  and  sof tware  necessary  to  d i sp lay  the  IETM in  order  for  i t  to  be  a  wor thwhi le  
inves tmen t .

z How much  l egacy  da ta  wi l l  be  incorpora ted  in to  the  ETM/IETM and  wha t  fo rmat  i s  i t  i n?   
What  i s  the  qua l i ty  of  the  da ta?   Legacy  da ta  in  hardcopy format  wi l l  be  much more  d i f f icu l t  to  
conver t  t o  an  IETM than  data  in  d ig i ta l  format .   Also ,  poor  qual i ty  hardcopy data  wi l l  requi re  
t ime  consuming  and  expens ive  manua l  c l eanup  fo r  s canned  in  documen t s .

                                                                                                                                                                 
T y p e Tradi t iona l  TM B a s i c  E T M A d v a n c e d  I E T M E x t e n d e d  I E T M

(Paper) (Class  1) (Class  2  & 3) (Class  4  & 5)
                                                                                                                                                                 

1. Already  a  de l iverab le 1 . Impor tab le  in to 1 . Can inc lude  tex t , 1 . Can  inc lude  tex t ,
fo rm. documen t s . graphics ,  audio , graphics ,  audio ,

2 . Can  be  cop ied  and 2. P rov ide  v i ewing  and visual . v isual ,  and
A dis t r ibuted  eas i ly . pr in t ing  capabi l i ty . 2 . Al lows users  to compute r  p rog rams .
D 3. No end  user  in f ra - 3 . Elec t ronic  indexing , eas i ly  loca te  and  v iew 2. Al lows  users  to
V s t ruc ture  requi rements . f i l ing ,  and archiv ing . the  informat ion  of eas i ly  loca te  and
A 4. Near ly  exact  f ide l i ty in teres t  through use v iew the  in format ion
N for  page  images . of  hyper l inks . of  in teres t  through
T 3. Prov ide  v i ewing  and use  of  hyper l inks .
A pr int ing capabi l i ty . 3 . IETM da t abases  can
G 4. P D F  a n d  b a s i c  S G M L be shared  by  o ther
E re la t ively  easy and d o c u m e n t s  a n d
S inexpens ive  to  crea te . IETMs (da ta  s to red

5. Cross -p la t fo rm once  and  used  many
viewing capabi l i ty . t imes) .

4 . Cross -p la t fo rm
viewing capabi l i ty .

                                                                                                                                                                 
1 . Canno t  be  ed i t ed 1. Edi t ing is  diff icul t 1 . Edi t ing is  diff icul t 1 . T h e  m o r e  c o m p l e x

or  changed . for  raster . fo r  PDF. the  IETM,  the
2 . Not  impor tab le 2 . Rela t ively  large 2. S G M L  a n d  P D F greater  the  cost

D (mus t  be  scanned fi le  sizes for  raster reader  sof tware  not to  deve lop .
I to  digi t ize) . ( S G M L  a n d  P D F avai lable  for  a l l 2 . Requi res  spec ia l
S 3. Bulky f i l ing  sys tem. are  much smal ler ) . p la t forms. inf ras t ruc ture  to
A 4. Or ig ina ls  can  be 3 . Induced  e r rors  in v iew.
D easi ly  lost  or raster  f i les  f rom 3. Diff icul t  to  create
V des t royed. incompat ib i l i t ies  of ha rdcopy ;  may
A 5. Orig inals  de ter iora te ha rdware  even  when requi re  mul t ip le
N over  t ime . us ing  an  agreed databases  to
T 6. Diff icul t  to  locate to  s tandard. genera te  bo th
A speci f ic  informat ion . 4 . Ras ter  qual i ty dig i ta l  and
G dependen t  on  o r ig ina l ha rdcopy  ou tpu t s .
E and  chosen
S pels / inch  s tandard .
                                                                                                                                                                 

Tab le  9 -2 .  - -  Advan tages  and  Disadvan tages  o f  TM Opt ions .
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4.2  - -  TM Status  Determination

Figure  9-2  i s  in tended  to  he lp  the  technica l  da ta  manager  de te rmine  the  s ta tus  and/or  ex is tence  of  the  TM 
a n d  ul t imate ly  to  lead  the  technica l  da ta  manager  to  a  decis ion  as  to  the  speci f ic  type  of  d ig i ta l  da ta  and 
media  fo rmat  requ i red  to  suppor t  the  de fense  sys tem program.   In  add i t ion  to  the  immedia te  TM 
requ i rements  (acqu i re  and /or  deve lop  a  TM) ,  the  t echn ica l  da ta  manager  shou ld  be  concerned  wi th  the  
po ten t ia l  long  te rm eng ineer ing  and  suppor t  func t ions  and  requ i rements  when  p rocu r ing  t he  TM.

Ut i l i za t ion  of  ex i s t ing  TMs and  legacy  da ta  i s  l ike ly  in  the  deve lopment  o f  comple te ly  new sys tems  wi th  
s imi la r  fea tu res .   The  t echn ica l  da ta  manager  shou ld  be aware  tha t  even  on  comple te ly  new defense  sys tem 
programs  some por t ion  of  the  TMs may ex is t  in  bo th  d ig i ta l  and  nondig i ta l  fo rmats .   Th is  i s  mos t  re levan t  
when a  program is  en te r ing  the  ear l ie r  l i fe  cyc le  phases .   An impor tan t  po in t  to  remember  here  i s  tha t  
acquis i t ion  of  the  proper  level  and type  of  d ig i ta l  da ta  i s  most  cos t  e f fec t ive  when def ined  ear ly  in  the 
program's  l i fe  cyc le .   I f  the  TM does  not  ex is t  and/or  i s  no t  access ib le  to  the  Government ,  the  technica l  
da t a  manage r  shou ld  cons ide r  deve lop ing  a  new TM.
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Figure  9 -2 .  - -  TM Se lec t ion  F low Char t .

4.3 --  IETM Viabil i ty (see f igure 9-3)

The  ETM/IETM formats  a re  d i scussed  in  de ta i l  in  pa ragraphs  2 .1 .3  and  3 .2 .3 .   Because  o f  the  wide  range  
of  funct ional i ty  across  the  f ive  c lasses ,  some form of  E T M / I E T M  i s  r e c o m m e n d e d  f o r  m o s t  w e a p o n  
sys tems .   However ,  the re  a re  a  number  o f  fac to rs  the  t echn ica l  da ta  manager  mus t  cons ider  before  making  
the  E T M / I E T M  d e c i s i o n .

The  mos t  impor tan t  cons ide ra t ion  i s  whe ther  any  fo rm of  ETM/IETM wi l l  be  benef ic ia l  to  the  end  use r  - -  
wi l l  i t  improve  the  user ' s  e f fec t iveness  and  per formance  in  comple t ing  tasks .   I f  there  i s  no  suppor tabi l i ty  
benef i t  to  c rea t ing  an  IETM,  then  one  i s  obvious ly  no t  recommended;  a  paper  manual  wi l l  suf f ice .   I f  an 
ETM/IETM would  be  benef i c i a l ,  t he  t echn ica l  da ta  manager  nex t  mus t  de te rmine  whe the r  the  l egacy  and  
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source  da ta  to  be  used  to  c rea te  the  IETM ei ther  ex is t s  now or  wi l l  be  developed in  a  d ig i ta l  format .   I f  
ex tens ive  l egacy  paper  da ta  wi l l  be  used  to  c rea te  the  new TM,  convers ion  cos t s  to  an  IETM format  can  be 
fairly subs tan t ia l  ( see  Table  9-3)  and  therefore  an  IETM may  no t  be  r ecommended .   An  economic  ana lys i s  
may be  necessary  to  weigh  the  cos t s  o f  da ta  convers ion  aga ins t  the  benef i t s ,  bo th  cos t  and  o therwise ,  o f  
deve lop ing  and  us ing  an  IETM.

The next  dec is ion  poin t  i s  whether  the  inf ras t ruc ture  e i ther  ex is t s  or  i s  p lanned tha t  wi l l  a l low users  to  take 
advan tage  o f  an  ETM/IETM.   For  example ,  a re  por t ab le  d i sp lay  dev ices  p lanned  fo r  dep loyment  to  f ield 
pe r sonne l  who  wi l l  u se  the  TM fo r  ma in tenance  purposes?   I f  the  infras t ructure  i s  not  current ly  p lanned or  
ava i l ab le ,  bu t  an  ETM/IETM has  been  de te rmined  to  be  h igh ly  benef ic i a l ,  t he  p rogram manager  shou ld  
inves t iga te  inf ras t ruc ture  upgrade  opt ions .   F ina l ly ,  the t echn ica l  da ta  manager  shou ld  de te rmine  whe the r  
the  end  i tem or  defense  sys tem program is  cur ren t ly  in  the  ear ly  phases  of  des ign  and/or  whether  the  l i fe  
cycle  requi rements  for  the  TM exceed  f ive  years .   I f  the  answer  to  both  of  these  i s  no ,  then  only  a  basic  
ETM i s  r ecommended .   I f  the  answer  i s  yes  to  e i ther  quest ion,  a n  I E T M  i s  r e c o m m e n d e d .
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Figure  9 -3 .  - -  IETM Viab i l i t y  Dec i s ion  F low Char t .

4.4 - -  IETM Development (see  f igure 9-4)
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Once  IETM deve lopment  has  been  se lec ted ,  the  t echn ica l  da ta  manager  mus t  de te rmine  the  func t iona l i ty  
(Class )  o f  the  ETM/IETM.   F igure  9 -4  shou ld  be  used  in  con junc t ion  wi th  Tab le  9 -1  to  de te rmine  the  
IETM func t iona l i ty  based  on  use r  r equ i remen t s ,  whe the r  o r  no t  t he  ETM/IETM wil l  be  created as  a  resul t  
o f  a  TM convers ion  p ro jec t ,  and  whe ther  o r  no t  ac t iv i t i e s  a re  ou t f i t t ed  wi th  ETM/IETM display devices .   
The  numbers  nex t  to  each  b lock  in  Figure  9-4  indica te  the  s tep  n u m b e r .

Figure  9 -4* .  - -  IETM Func t iona l i t y  Dec i s ion  F low Char t .
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Note  * : F igure  taken  f rom Navy  IETM Process  P lan

The  fo l lowing  s teps  cor respond  to  F igure  9 -4  and  wi l l  he lp  the  t echn ica l  da ta  manager  de te rmine  the  Class  
and  func t iona l i ty  o f  t he  ETM/IETM.

1: The Program ident i f ies  or  p ro jec t s  the  a t t r ibu tes  of  the  Sys tem or  equipment  as  they  re la te  to  IETM.

2: Does  the  Sys tem requi re  an  exper t  sys tem?  Exper t  sys tems  cap ture  and  broad ly  share  t echnica l  
suppor t ,  where  min imal  l eve l s  o f  t echn ica l  suppor t  may  be  ava i lab le .   They  provide  the  user  wi th  
subjec t  mat te r  exper t i se  tha t  expands  user  l eve ls  o f  knowledge  and  de ta i l ,  augments  sk i l l s ,  and  
improves  d i agnos t i c  and  ma in tenance  p rocedure  accompl i shmen t  fo r  complex  sys t ems .   T ra in ing  
and  Fore ign  Mi l i t a ry  suppor t  r equ i rements  shou ld  a l so  be  cons idered  when  eva lua t ing  exper t  sys tem 
requ i rement s .

The  fo l lowing  l i s t s  some examples  of  Sys tem charac te r i s t i cs  tha t  may requi re  the  use  of  exper t  
sys tems :

z in  a  new des ign  which  has  the  d iagnos t ics  and  processes  a l ready c lear ly  la id  out  and ready for  
incorpora t ion  of  an  exper t  sys tem

z a  h igh ly  complex  sys tem wi th  complex  t roub leshoo t ing ,  faul t  i so la t ion  procedures ,  e tc .  where  
the  exper t  sys tem keeps  t rack  of  what  has  been  done ,  what  i s  next ,  o ther  possibi l i t ies ,  e tc .

z cr i t ica l  sys tems needing  reduced  t ime f rom diagnos t ics  to  repa i r  (e .g . ,  f l igh t  l ine  download  and  
process ing ,  on- l ine  sensors  connec ted  to  the  exper t  sys tem)

z reduced  main tenance  cos t  f rom higher  qua l i ty  repa i r ,  reduced  fa l se  re turn  ra tes ,  "smar te r"  
m a i n t e n a n c e  f rom sys tem " learn ing ,"  more  conc ise  and  accura te  par t s  o rders

z sys tems requi r ing  supplementa l  t ra in ing  of  a l l  types

3: I s  the  IETM and/or  the  exper t  sys tem requ i red  to  be  in tegra ted  in to  the  Sys tem?  Some Sys tems  have  
opera t ing  sys tems  ava i lab le  tha t  can  suppor t  the  p rocess ing  of  IETM viewing  sof tware .   Th is  
e f f i c i en t  use  o f  compute r  p rocess ing  capab i l i ty  min imizes  the  compute r  componen t s  required to  
suppor t  the  IETM.   I f  in tegra t ion  of  IETM and/or  exper t  sys tem i s  no t  a  requi rement ,  Class  5  
func t iona l i ty  can  be  ach ieved  th rough  an  independent  sys tem,  where  an  ex te rna l  exper t  sys tem 
re fe rences  an  ex te rna l  IETM wi th  Class  1-4  func t iona l i ty .   I f  the  IETM does  no t  need  to  be  
in tegra ted ,  i t  can  have  a l inearly s t ruc tured  da ta  base  as  found  in  Class  1 -3  IETMs ,  wh ich  wou ld  
a l low the  en t i re  TM to  be  pr in ted  so  tha t  hardcopy can  be  used  unt i l  such  t ime as  the  f ield act ivi t ies  
a re  ou t f i t t ed  wi th  d i sp lay  hardware .   The  IETM disp lay  in f ras t ruc ture  mus t  a l so  cons ider  any 
poten t ia l  t ra in ing  and  Fore ign  Mi l i ta ry  d i sp lay  suppor t  requi rements .

4: Are f ie ld  ac t iv i t ies  ou t f i t t ed  wi th  d isp lay  hardware ,  and  a re  the  d isp lay  hardware  main tenance  
p rocesses  in  p lace  to  suppor t  these  d isplays .

5: I f  the  f ie ld  ac t iv i t ies  a re  not  or  have  no  current  p lans  to  be  out f i t ted  wi th  the  IETM display  hardware  
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needed ,  the  Program may adopt  a  l ess  capable  s t ra tegy  tha t  a l lows  for  cont inued  produc t ion  of  fu l ly  
fo rmat ted  TMs.   Al te rna te ly ,  i t  may  on  an  in te r im bas i s  suppor t  two f i les  and  publ i sh ing  processes ,  
one  tha t  p r o d u c e s  a  fu l l  fo rmat ted ,  ha rd  copy  TM and  the  o ther  tha t  suppor t s  a  complex  IETM.   Th is  
approach  buys  t ime  whi l e  US  Programs  and  po ten t i a l  Fore ign  cus tomers  prepare  the i r  respect ive  
inf ras t ruc ture ,  weapons  sys tems,  and  t ra in ing  ac t iv i t ies  for  IETMs.   I t  i s ,  however ,  a  very cost ly  
process  tha t  may resu l t  in  the  loss  of  cont inu i ty  be tween  the  two vers ions  of  the  TM,  caus ing  fu ture  
p rob l ems .

6: I s  the  IETM appl ica t ion  a  new acquis i t ion  o r  convers ion  o f  ex i s t ing  l egacy  TMs?

7: The cos t  o f  convers ion  to  Class  4 /5  appl ica t ions  a re  s t i l l  evo lv ing .   Management  dec is ions  on  the  
granular i ty  and level  of  indenture  needed wi l l  a l so  s igni f icant ly  impact  these  cos ts .   These  re la t ive ly  
h igh  convers ion  cos t s  for  Class  4 /5  IETMs are  of f se t  by  subs tan t ia l  savings  tha t  wi l l  be  achieved in  
main ta in ing  the  da ta  base .   The  fo l lowing  fac to rs  should  be  cons idered  or  emphas ized :

z periodicity of  updates  - -  more  f requent  and  a  h igher  vo lume of  upda tes  wi l l  resul t  in  
subs tan t i a l ly  more  sav ings  (cos t  avo idance)  as  compared  wi th  ha rd  copy  and  o the r  IETM 
upda te  p rocesses .

z configuration volati l i ty  - -  objec t  da ta  bases  are  very  ef f ic ient  in  managing data  in  suppor t  of  
mul t ip le  conf igura t ions  o f  sys tems ,  complex  or  integrated systems,  e tc . ;  for  fa i r ly  s ta t ic  
sys tems,  the  advantages  are  less  s igni f icant .

z quantity of  legacy data  involved in  suppor t  of  the  sys tem - -  i f  a  la rge  amount  of  legacy da ta  
exis ts  (e .g . ,  greater  than 500 pages) ,  there  is  typical ly  a  l a rge  amount  o f  repea ted  da ta  (e.g.,  
warn ings ,  cau t ions ,  no tes ,  p rocedures ,  descr ip t ions ,  e tc . ) .   A la rge  volume of  redundant  da ta  
can  a l so  typical ly be  s igni f icant ly  reduced,  but  requi res  re-author ing to  enable  i t s  fu l l  use .   An 
objec t  o r ien ted  da ta  base  provides  the  mos t  e f f ic ien t  method  to  s tore ,  main ta in ,  upda te ,  and  use  
this  data .

z metrics  - -  as  there  are  only  a  few appl ica t ions  completed,  the  se t  of  re l iable  metr ics  i s  s t i l l  
evo lv ing .   However ,  g iven tha t  a  sys tem has  a  vola t i le  conf igura t ion  and  a  large quant i ty  of  
data ,  i t  i s  thought  tha t  updates  to  IETMs can  be  accompl i shed  a t  25% of  tha t  incur red  in 
upda t ing  hard  copy  T M s .

z maturat ion  - -  g iven  the  newness  of  an  objec t  or ien ted  da tabase  s t ra tegy  and  the  l imi ted  
number  o f  app l ica t ions ,  the re  a re  few Class  4 /5  IETM too ls  cur ren t ly  commerc ia l ly  avai lable .   
Whi le  th i s  number  con t inues  to  g row as  the  demand  fo r  them deve lops ,  the re  i s  concern  tha t  
the  number  of  Class  4 /5  appl ica t ions  cur ren t ly  be ing  imp lemen ted  does  no t  communica t e  a  
s igni f icant ly  s t rong demand.   This  i s  not  necessar i ly  negat ive ,  so  long as  there  are  several  
cho ices  tha t  p rov ide  increas ing ly  improved  produc ts  a t  reasonable  cos t s .

8: Crea te  an  IETM wi th  Class  5  func t iona l i ty .

9: I f  the  Class  5  convers ion  cos ts  a re  not  cos t  e f fec t ive  when cons ider ing  the i r  benef i t s  over  the  l i fe  
cyc les ,  then  the  Program must  reeva lua te  the  I E T M / S y s t e m  r e q u i r e m e n t s  and  op t imize  them to  met  
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budge t ing  r equ i remen t s .   P rograms  shou ld  a l so  cons ide r  implement ing  IETMs in  a  phased  approach  
which  he lps  lower  cos t  impac t s  over  t ime .

10: Do the  conten ts  o f  the  manual ( s )  and  the  a t t r ibu tes  o f  the  hardware  sys tem suppor t  Class  3 /4  
funct ional i ty?   Severa l  fac tors  need  to  be  cons idered  to  de t e rmine  whether  Class  3  or  4  funct ional i ty  
i s  the  mos t  cos t  e f fec t ive  in  suppor t  o f  the  Sys tem.   The  fo l lowing  fac tors  should  be  cons idered :

z qual i ty  of  the  data
z conf igura t ion  vola t i l i ty
z complex i ty  o f  the  sys t em/equ ipmen t
z m a n n i n g  r e q u i r e m e n t s
z consol ida t ion  of  sub jec t  mat te r
z t ra in ing levels
z sys tem main tenance  l eve l s
z cont rac tor  and gov ' t  inf ras t ruc ture

11: Are the  f ie ld  ac t iv i t ies  out f i t ted  wi th  IETM display  hardware?   In  par t icu lar ,  i f  the  IETM is  to  be  
C la s s  4  (objec t  da tabase) ,  "pr in t  screen"  may be  the  only  pr in t ing  opt ion .   As  a l l  da ta  wi l l  be  
conveyed  v i a  the  d isplay  hardware ,  i t  i s  imperat ive  that  the  f ie ld  ac t iv i t ies  have i t  and the  suppor t  
p rocesses  needed  to main ta in  i t  in  p lace .   The  IETM disp lay  in f ras t ruc ture  mus t  cons ider  any  
poten t ia l  t ra in ing  and  Fore ign  Mi l i ta ry  d isp lay  suppor t  needs .

12: I f  the  f ie ld  ac t iv i t ies  a re  not ,  or  have  no  current  p lans  to  be  out f i t ted  wi th  the  IETM display  hardware  
needed ,  the  Program may adopt  a  l ess  capable  s t ra tegy  tha t  a l lows  for  cont inued  produc t ion  of  fu l ly  
fo rmat ted  TMs.   Al te rna te ly ,  i t  may  on  an  in te r im bas i s  suppor t  two f i les  and  publ i sh ing  processes ,  
one  tha t  p r o d u c e s  a  fu l l  fo rmat ted  hard  copy  TM,  and  the  o ther  tha t  suppor t s  a  complex  IETM.   Th is  
approach  buys  t ime  whi l e  US  Programs  and  po ten t i a l  Fore ign  cus tomers  ready thei r  respect ive  
inf ras t ruc ture ,  weapons  sys tems,  and  t ra in ing  ac t iv i t ies  for  IETMs.   I t  i s ,  however ,  a  very cost ly  
process  tha t  may resu l t  in  the  loss  of  cont inu i ty  be tween  the  two vers ions  of  the  TM,  caus ing  
p rob l ems .

13: I s  the  IETM appl ica t ion  a  new acquis i t ion  o r  convers ion  o f  ex i s t ing  l egacy  TMs?

14: Using  the  fac tors  in  S tep  10 ,  de te rmine  the  cos ts  and  benef i t s  o f ,  and  whether  the  budget  wi l l  
suppor t  a  C lass  4  IETM convers ion  p rocess .

15: I f  Program budgets  suppor t  the  convers ion  ef for t ,  conver t  the  legacy  da ta  in to  a  Class  4  funct ional i ty  
I E T M  by crea t ing  an  h ierarchica l  s t ruc ture  wi th in  an  objec t  o r i en t ed  Da tabase  Managemen t  Sys t em 
( D B M S )  u s i n g  M I L - D - 8 7 2 6 9 .

16: I s  the  IETM appl ica t ion  a  new acquis i t ion  o r  convers ion  o f  ex i s t ing  l egacy  TMs?

17: I f  a  Class  4  funct ional i ty  i s  not  required,  or  the  f ie ld  act iv i t ies  wi l l  not  be  outf i t ted  wi th  display 
hardware  in  an  appropr ia te  t imef rame,  o r  the  Program cannot  jus t i fy  the  suppor t  o f  two publ i sh ing  
p rocesses  - -  one  to  suppor t  IETM deve lopment  and  the  second  suppor t ing  the  ha rdcopy  TM process ;  
t hen  the  P rogram shou ld  de te rmine  whe the r  conver t ing  l egacy  TMs  in to  an  IETM hav ing  Class  3  
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funct ional i ty  i s  cos t  e f fec t ive  and  af fordable .   Any v iew package  r equ i r emen t s  shou ld  a lso  be  
de te rmined .   View packages  can  emphas ize  spec i f i c  sub jec t  ma t t e r  con ten t  wi th in  the  IETM and  
only  present  the  user  wi th  da ta  per ta in ing  to  the  subjec t  cont ro l led  by  the  v iew package .   An  IETM 
can  have  severa l  v iew packages ,  each  emphas iz ing  a  d i f fe ren t  sub jec t  (e .g . ,  opera tor  t ra in ing,  
overhau l  p rocedures ,  sys tem overv iew) .   The  user  might  a l so  be  ab le  to  se lec t  v iew packages  for 
novice ,  in te rmedia te ,  and  exper t  tha t  present  or  emphas ize  the  da ta  d i f fe ren t ly .

18: I f  v iew packages  a re  needed  and  a f fordable ,  conver t  the  legacy  TM in to  a  Class  3  func t iona l i ty  
I E T M .

19: I s  the  IETM appl ica t ion  a  new acquis i t ion  or  convers ion  of  ex is t ing  legacy  TMs?  I f  i t  i s  a  new 
acquis i t ion ,  the  min imum func t iona l i ty  tha t  shou ld  be  p rocured  is  Class  2  funct ional i ty .

20: Determine  i f  f requent  upda tes  to  the  TM are  requi red?   I f  so ,  an  IETM having  Class  2  func t iona l i ty  
i s  required.

21: Determine  whether  the  ab i l i ty  to  per form "word  searches"  would  s ign i f ican t ly  benef i t  the  end-user .   
This  benef i t  mus t  be  weighed  aga ins t  the  cos t  to  conver t  the  hard  copy  in to  ASCII  p lus  the  cos t  o f  
proof ing the  resul tant  ASCII  f i le  to  assure  tha t  i t  accura te ly  represents  the hard copy.   If  i t  is  
de te rmined  to  be  cos t  e f fec t ive ,  an  IETM having  Class  2  func t iona l i ty  i s  requi red .

22: I f  an  ASCII  f i le  of  the  legacy  TM is  ava i lab le ,  the  Program should  conver t  the  legacy  da ta  in to  an  
I E T M  having  Class  2  func t iona l i ty .   The  cos t  to  conver t  ex is t ing  ASCII  f i l es  in to  IETMs having  
Class  2  func t iona l i ty  i s  wel l  wor th  the  ga ins  of  be ing  ab le  to  use  an  au tomated  publ i sh ing  sys tem in  
updat ing  the  informat ion ,  as  wel l  as  g iv ing  be t te r  naviga t iona l  fea tures  (word  search,  l inks,  e tc . )  to  
the  use r  o f  the  IETM.

23: I f  C lass  2  IETM cos t  o f  convers ion  can  be  suppor ted ,  conver t  the  da ta  in to  an  IETM having  Class  2  
funct ional i ty .

24: Conver t  the  l egacy  da ta  in to ,  o r  acqui re  the  IETM having  Class  2  IETM func t iona l i ty .

25: I f  C lass  2  IETM cos t  o f  convers ion  cannot  be  suppor ted ,  conver t  the  l egacy  TM in to  a  Class  1  IETM.

4.5  - -  TM Permanent  Change Pages

I f  the  TM a l ready  ex is t s  and  less  than  25% of  i t  wi l l  be  upda ted ,  then  change  pages  should  be  genera ted  
and d is t r ibuted  in  the  same format  as  the  or ig ina l  TM.   I f  the  or ig ina l  TM is  not  in  a  d ig i ta l  format ,  the 
t echnica l  da ta  manager  may  want  to  de te rmine  i f  i t  would  be  benef ic ia l  to  conver t  the  TM and  i t s  change  
pages  to  some sor t  of  d ig i ta l  format ,  preferably  to  a t  leas t  a  bas ic  ETM (see  para .2 .1 .2  and 2 .1 .3) .   If  future 
conf igura t ion  changes  to  the  end  i tem or  defense  sys tem are  an t ic ipa ted  or  there  a re  p lans  for  mul t ip le  
conf igura t ions  of  the  end  i t em or  weapon sys tem,  convers ion  of  l egacy  and  source  da ta  to  d ig i ta l  format  i s  
r e c o m m e n d e d .   I f  convers ion  ef for t s  a re  a l ready in  progress  or  p lanned,  the  change  pages  should  be 
de l ivered  in  the  new convers ion  format ,  i f  poss ib le .   I f  the  or ig ina l  TM is  in  hardcopy  format ,  the  technica l  
da ta  manager  should  have  the  change  pages  de l ivered  in  bo th  hardcopy  and  d ig i ta l  fo rmat  (e .g . ,  na t ive  
word-process ing)  to  fac i l i t a te  any  fu ture  convers ion  efforts .
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4.6  - -  Commercia l  TMs

Commerc ia l  TMs  can  p rov ide  subs tan t i a l  s av ings  because  an  ex i s t ing ,  common p roduc t  i s  acqu i red  
ins tead  of  a  un ique ,  expens ive  one .   Acquis i t ion  re form has  resu l ted  in  re laxat ion of  the  very s t r ic t  
d o c u m e n t  c o n t e n t  and  format  requi rements ,  and  has  resu l ted  in  vendors  no  longer  be ing  requi red  to  
p roduce  mi l i t a ry -spec i f i c  manua ls .   The  t echn ica l  da ta  manager  shou ld  eva lua te  commerc i a l  TMs  fo r  
conten t  and  presen ta t ion  of  the  main tenance  concept ,  and  i f  bo th  prove  sa t i s fac tory  for the i r  in tended use ,  
t h e  c o m m e r c i a l  T M  s h o u l d  b e  acquired .   In  genera l ,  the  more  cr i t ica l  the  i tem,  the  more  impor tant  i t  i s  to  
acqu i re  a  TM tha t  adheres  to str ict  con ten t  and  fo rmat  gu ide l ines .   For  example ,  the  commerc ia l  TM for  a  
minor  par t  tha t  i s  rep laced  and  th rown away  when  i t  b reaks  i s  p robably  adequa te ,  whereas  the  TM for  a  
major  par t  tha t  wi l l  requi re  ex tens ive ,  complex  repa i r  may requi re  a  more  r ig id  conten t  and  format  than  the  
c o m m e r c i a l  T M  c a n  p r o v i d e .

I f  the  technica l  da ta  manager  de te rmines  tha t  the  conten t  o f  an  ex is t ing  commerc ia l  o f f - the-she l f  TM 
sa t i s f ies  the  appropr ia te  technica l  requi rements  and  the  m a i n t e n a n c e  concep t ,  th i s  TM should  be  acqu i red  
in  the  vendor ' s  s tandard  format .   I f  both  paper  and d ig i ta l  formats  a re  avai lable ,  the  d ig i ta l  format  should  
genera l ly  be  se lec ted ,  a l though  the  end-user  env i ronment  mus t  be  considered in  th is  decis ion (e .g . ,  i f  the  
s tandard  format  i s  a  c lass  4  IETM and  the  end-users  a re  no t  equ ipped  wi th  d i sp lay  dev ices ,  a  paper  manua l  
m a y  be  requi red  ins tead) .   I f  an  a l te rna t ive  format  to  the  s tandard  vendor  format  i s  requi red ,  the  program 
manager  may  choose  to  t a sk  e i the r  the  vendor  o r  Government  pe r sonne l  wi th  convers ion  o f  the  TM to  the  
requ i red  fo rmat .   Commerc ia l  TM change  pages  shou ld  a l so  be  de l ive red  in  s t andard  vendor  fo rmat  and  
conve r t ed  as  necessary .

4.7  - -  Tradi t ional  TM (paper ,  non-ETM/IETM)

I f  no  Class  of  IETM is  de te rmined  to  be  a  v iab le  op t ion  for  the  new TM,  i t  wi l l  be  deve loped  as  a  bas ic  
digi ta l  document .   A  bas ic  d ig i ta l  document  i s  s imply  a  d ig i ta l  f i le  wi thout  e lec t ronic  indexing,  da ta  
in terconnect iv i ty ,  or  capabi l i t ies  to  ass is t  the  user  in  navigat ing  through the  document .   Neutra l  f i le  
formats  or  na t ive  word -p roces s ing  formats  a re  examples  of  bas ic  d ig i ta l  fo rmats .   Al though  not  
r ecommended  in  genera l ,  the re  a re  occas ions  when  these  types  o f  TMs a re  appropr ia te  ( see  para .4 .1) .   If 
paper  de l ivery  of  a  TM is  requ i red ,  any  accompanying  d ig i ta l  vers ions  of  tha t  TM should  a l so  be  de l ivered  
in  the i r  na t ive  format  in  ca se  an  ETM/IETM i s  de s i r ed  at  a  later  date.

4.8  - -  Legacy Data Conversion

Uti l i za t ion  of  ex i s t ing  TMs and  legacy  da ta  i s  l ike ly  in  the  deve lopment  o f  comple te ly  new sys tems  wi th  
s imi la r  fea tu res .   The  t echn ica l  da ta  manager  shou ld  be aware  tha t  even  on  comple te ly  new defense  sys tem 
programs ,  some por t ion  o f  the  TMs may  ex i s t  in  bo th  d ig i ta l  and  nondig i ta l  fo rmats .

S ince  a lmost  a l l  new data  today i s  c rea ted  in  d ig i ta l  form,  any  legacy  da ta  be ing  used  wi l l  l ike ly  have  to  be 
conver ted  in to  some d ig i ta l  fo rmat  in  o rder  for  i t  to be inco rpora t ed  in to  the  new TM.   However ,  that  
fo rmat  can  vary  f rom unin te l l igen t  ras te r  to  SGML to  a  da tabase  fo rmat ,  wi th  convers ion  cos t s  increas ing  
as  the  complexi ty  and  capabi l i ty  of  the  format  increases  ( see  Table  9-3) .   The  format  se lec ted  wi l l  depend  
on  the  type  of  TM and  the  Class  o f  IETM,  i f  appropr ia te  (see para .4 .4  and  f igure  9-4) ,  be ing  deve loped .   
F igure  9 -5  shows  some of  the  p r imary  l egacy  da ta  convers ion  cons idera t ions .
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Severa l  o f  the  Serv ices  have  a l ready  launched  major  e f for t s  to  conver t  ex is t ing  hardcopy da ta  to  d ig i ta l  
fo rmat .   The  Ai r  Force  i s  conver t ing  many  of  i t s  Technica l  Orders  to  an  Indexed  PDF format .   The  Navy  i s  
a l so  conver t ing  TMs and  engineer ing  drawings  to  d ig i ta l  fo rmat .   I f  the  l egacy  da ta  needed  for  a  new TM 
d o e s  not  cur rent ly  ex is t  in  d ig i ta l  form,  the  technica l  da ta  manager  should  inves t iga te  these  convers ion  
ef for t s  to  de termine  i f  any  por t ion  of  tha t  da ta  wi l l  be  conver ted  in t ime to  be  of  use  for  TM 
deve lopmen t / r ev i s ion .
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Figure  9 -5 .  - -  Legacy /Source  Da ta  Convers ion  Dec i s ion  F low Char t .
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4.8.1  - -  Defense System Configuration Considerat ions

Conf igura t ion  d i f fe rences  may  p lay  an  impor tan t  par t  in  the  acquis i t ion  of  defense  sys tem TMs.   The  
d i f ferences  may be  as  smal l  as  pr in ted  c i rcui t  card  mod i f i ca t ions  or  as  la rge  as  en t i re  equipment  changes .   
The  t echn ica l  da ta  manager  mus t  de te rmine  whe ther  mul t ip le  conf igura t ions  wi l l  ex i s t ,  and  whe ther  
di f ferent  TMs  wi l l  be  p rocu red  for  each  conf igura t ion .   Another  cons idera t ion  i s  whether  fu ture  changes  to  
the  TM are  an t ic ipa ted .   I f  mul t ip le  conf igura t ions  and/or  conf igura t ion  changes  are  ant ic ipated,  
convers ion  of  the  source  or  l egacy  da ta  to  d ig i ta l  fo rmat  i s  recommended .   Spec i f ic  convers ion  format  may  
be  based  on  an  economic  ana lys i s  tha t  may  recommend  tha t  some  paper  l egacy  and  source  da ta  s imply  be 
scanned in to  a  ras te r  format  and  o ther  i l lus t ra t ions  be recrea ted /conver ted  to  a  vec tor  format .

4.8.2  - -  Program Life  Cycle  Considerations

The  techn ica l  da ta  manager  mus t  now cons ider  the  cur ren t  phase  o f  the  end  i t em or  de fense  sys tem 
p r o g r a m  a n d  the  an t ic ipa ted  requi rements  for  the  TMs.   I f  the  end  i tem or  defense  sys tem program is  
current ly  in  the  la ter  phase(s)  of  i t s  l i fe  cycle  and the  TM requi rements  a re  ant ic ipa ted  to  be  fewer  than  
f ive  years ,  the  need t o  de l i ve r  SGML-fo rma t t ed  TMs  i s  no t  r e commended ,  especia l ly  s ince  most  of  the  
da ta  fo r  the  TMs may be  in  hard  copy  or  p ropr ie ta ry  d ig i ta l  fo rmat .   However ,  deve lopment  o f  a  bas ic  
ETM may be  benef ic ia l  to  the  p rogram even  over  the  re la t ive ly  shor t  t e rm.   Bas ic  ETMs can  be  c rea ted  
fa i r ly  eas i ly  and inexpensively  us ing legacy data  tha t  i s  pr imar i ly  in  d ig i ta l  format  and conver t ing  i t  to  
PDL or  neu t ra l  da ta  fo rmat  (e .g . ,  PDF)  and  add ing  index ing  and  poss ib ly  some hyper l ink ing .   If  large 
amounts  of  legacy  da ta  ex is t  in  hardcopy wi th  no  p lans  for  convers ion  to  d ig i ta l  form,  the  la rge  scanning  
e f for t  tha t  would  be  requi red  would  have  to  be  jus t i f i ed  wi th  an  economic  ana lys i s .

4.8.3 --  Conversion of  I l lustrations

The  t echn ica l  da ta  manager  mus t  now de te rmine ,  th rough  economic  ana lys i s ,  whe ther  convers ion  o f  a l l  
ex is t ing  i l lus t ra t ions  i s  jus t i f ied .   Convers ion  in  th is  case  means  conver t ing  nonvector  i l lus t ra t ions ,  both  
sou rce  and legacy data  that  current ly  exis ts  in  ras ter  and hard  copy formats ,  in to  a  vector  format .   I f  i t  i s  
de t e rmined  tha t  convers ion  of  a l l  ex is t ing  nonvector  i l lus t ra t ions  to  a  vector  format  i s  cos t  e f fec t ive  or if  
no  source  or  legacy i l lus t ra t ions  exis t ,  then the  r ecommended  so lu t ion  i s  to  conver t  and/or  c rea te  all  
appl icable  i l lus t ra t ions  to  a  vec tor  format  such  a s  Mutua l l y  Agreeab l e  Commerc i a l  So f twa re  (MACS)  
g raph ics  fo rmat ,  IGES and /o r  CGM.   I f  economic  ana lys i s  de te rmines  tha t  convers ion of  a l l  exis t ing  
i l lus t ra t ions  i s  not  prac t ica l ,  i t  i s  recommended tha t  only  se lec ted  source  or  legacy i l lus t ra t ions  ( those  wi th  
a  h igh  l ike l ihood of  be ing  revised  a t  a  la te r  da te)  be  conver ted  to  a  vec tor  format .   Remaining  i l lus t ra t ions  
shou ld  be  del ivered in  ras ter ,  PDL,  o r  PDF  fo rma t .

Note: To  prov ide  maximum pro l i f e ra t ion  o f  the  pre l iminary  TMs for  rev iew,  i t  may be  
benef ic ia l  to  reques t  that  these  de l iverables  be  provided in  a  propr ie tary  word 
processor  format  wi th  i l lus t ra t ions  in  nat ive  graphics ,  ras ter ,  and/or  CGM formats  
on l y .   SGML,  IGES or  commerc ia l  CAD should  not  be  used  a t  th is  po int  unless  i t  can 
be  demonstra ted  that  the  rev iewing ac t iv i t ies '  infras tructure  can suppor t  d isp lay  and 
annota t ion .

4.8.4 - -  Conversion to SGML (see f igure 9-6)
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A TM rev i s ion  o r  new TM based  heav i ly  on  an  ex i s t ing  TM may re ta in  the  s ty le  and  fo rmat  o f  the  o r ig ina l  
TM.   I f  a  DTD and  FOSI  fo r  the  o r ig ina l  TM do  no t  ex i s t ,  then  the  t echn ica l  da ta  manager  mus t  cons ider ,  
th rough economic  ana lys i s ,  whether  i t  i s  cos t  e f fec t ive  to  modi fy  or  c rea te  a  DTD and  FOSI  to  sa t i s fy  the  
s ty le  and  format  requ i rements  o f  the  o r ig ina l  TM.   Note  tha t  DTDs and  FOSIs  a re  on ly  requ i red  for  c lass  2 
and  3  IETMs,  and  no t  a l l  se rv ices  requi re  use  of  FOSIs  because  they  have  been  found  to  be  d i f f icu l t  to 
create ,  and therefore  not  cost -effect ive .   I f  not  de te rmined  to  be  economica l ly  p rac t i ca l ,  SGML may  not  be  
r e c o m m e n d e d  a n d  t h e  T M  r e v i s i o n / n e w  T M  s h o u l d  be  de l ivered  in  a  mutua l ly  agreeable  format  for  bo th  
text  and i l lus t ra t ions .
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Figure  9 -6 .  - -  TM Conver s ion  t o  SGML Dec i s ion  F low  Char t .

4.9 --  Del ivery Media Decis ion

A c c o r d i n g  t o  D o D  5 0 0 0 . 2 - R :

"Beg inn ing  in  FY97 ,  a l l  new con t rac t s  sha l l  requ i re  on- l ine  access  to ,  or  del ivery  of ,  their  
p r o g r a m m a t i c  and technical  data  in  d ig i ta l  form,  unless  analys is  shows that  l i f e -cyc le  t ime  or  
l i f e -cyc le  cos ts  would  be  increased  by  doing  so .   Pre ference  shal l  be  g iven  to  on- l ine  access  to  
con t rac tor  deve loped  da ta  through  con trac tor  in format ion  serv ices  ra ther  than  da ta  de l i very . "

Therefore ,  a l l  e lec t ronic  TMs should  be  de l ivered  on- l ine ,  i f  poss ib le ,  except  in  cases  of  very  la rge  f i les  
that  cannot  be  ef f ic ient ly  handled by the  current  infras t ructure .   Very large  f i les  are  typical ly  def ined as  
be ing  la rger  than  30Mb,  but  users  may a lso  have  d i f f icu l ty  wi th  even re la t ive ly  smal l  f i les  (e .g . ,  5  Mb)  i f  
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they are  us ing  modems  and  s t anda rd  phone  l i nes  to  download  or  access  the  f i les .   Large f i les  should be  
de l ive red  v ia  phys ica l  med ia  (e .g . ,  t ape ,  CD-ROM) in  accordance  wi th  MIL-STD-1840 .   Because  o f  the i r  
inherent ly  large  f i le  s izes ,  ras ter  f i les  are  more  l ikely  to  be  del ivered v ia  phys ica l  media  than  o ther  TM 
fo rma t s .   Pape r  TMs  should  be  de l ivered  fo l lowing the  t rad i t iona l  methods ,  a l though any  d ig i ta l  f i les  used  
to  c rea te  tha t  paper  TM should  a lso  be  de l ivered ,  e i ther  a long wi th  the  paper  copy or  v ia  on- l ine  de l ivery .   
F igure  9 -7  shows  some of  the  de l ive ry  media  cons idera t ions  and  op t ions .
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Figure  9 -7 .  - -  Se lec t  De l i very  Media  Dec i s ion  F low Char t .

Next  Sec t ion


