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Prev ious  Sec t ion

3.1 --  Non-digital  Data Deliverables

3.1 .1  - -  Paper,  Mylar Hardcopy

Paper  or  mylar  hardcopy  has  long  been  the  t rad i t iona l  medium for  de l ivery  of  p roduc t  da ta  and  re la ted  
in fo rmat ion .   Techn ica l  da ta  de l ive red  on  th i s  medium may  have  o r ig ina ted  f rom many  sources  inc lud ing  
o ther  ex is t ing  hardcopy  documenta t ion ,  microf iche ,  microf i lm,  or  any  of  the  d ig i ta l  da ta  formats  descr ibed  
in  the  fo l lowing sec t ions .   Conver t ing  the  da ta  content  of  paper  to  a  d ig i ta l  da ta  format  requi res  
in f ras t ruc ture  sys tems  tha t  inc lude  scanning  hardware  and  sof tware  to  suppor t  the  convers ion  of  bo th  tex t  
and  g raph ics  f rom hardcopy  to  e lec t ron ic  fo rmat .   The  Jo in t  Eng ineer ing  Da ta  Management  In fo rmat ion  
and  Cont ro l  Sys tem ( JEDMICS)  suppor t s  th i s  type  o f  paper  to  d ig i t a l  fo rmat  convers ion  p rocess .

3.1.2 - -  Aperture Cards

Aper ture  cards  a re  the  t rad i t iona l  medium for  in i t i a l  de l ivery  of  TDPs .   Aper ture  cards  conta in  engineer ing  
d rawings  on  microf i lm and  assoc ia ted  eng ineer ing  metada ta  in  d ig i t a l  punch-card  fo rmats .   Because  
aper ture  cards  conta in  bo th  microf i lm media  and  d ig i ta l  punch-card  da ta ,  spec ia l ized  in f ras t ruc ture  
requi rements  a re  necessary  to  use  th is  media .   S ingle-purpose  sys tems are  cur rent ly  in  use  to  ex t rac t  the  
da ta  f rom aper ture  cards .   In  addi t ion ,  conver t ing  the  da ta  contents  of  aper ture  cards  to  a  more  f lex ib le  
d ig i ta l  da ta  format  would  requi re  addi t iona l  in f ras t ruc ture  requi rements  tha t  would  inc lude  scanning  
hardware  and  sof tware  to  suppor t  bo th  t ex t  and  g raph ics .   JEDMICS suppor t s  the  convers ion  o f  aper tu re  
card  images  and  da ta  to  ras te r  form.

3.2 --  Digital  Data Deliverables

The  technica l  da ta  manager  mus t  choose  f rom a  var ie ty  o f  d ig i ta l  da ta  fo rmats  and  media  op t ions .   For  
technical  data  del ivery ,  the  l i s t  includes:

Data Formats:

z Text:

1. Ras te r
2 . Amer ican  S tandards  Code  fo r  In fo rmat ion  In te rchange  (ASCII )
3 . Na t ive  word -p roces s ing
4. S t a n d a r d  G e n e r a l i z e d  M a r k u p  L a n g u a g e  ( S G M L )
5. Page  Desc r ip t i on  Language  (PDL)
6. P o r t a b l e  D o c u m e n t  F o r m a t  ( P D F )

z Graphics:

1. Ras te r
2 . Na t ive  g raph ics  fo rmat
3 . C o m p u t e r  G r a p h i c s  M e t a f i l e  ( C G M )
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z Product  Data:

1. N a t i v e  C A D
2. In i t i a l  Graph ics  Exchange  S tandard  ( IGES)
3. S tanda rd  fo r  t he  Exchange  o f  P roduc t  Mode l  Da ta  (STEP)

Media:

z On-l ine  access  (e .g . ,  CITIS)
z Physica l  media  (e .g . ,  op t ica l  d isk ,  magnet ic  tape  or  d isk)
z Mutua l ly  ag reeab le  med ia

3.2.1 --  Text Formats

The  poss ib le  t ex t  fo rmats  inc lude  ASCII ,  na t ive  word-process ing ,  S tandard  Genera l i zed  Markup  Language  
( S G M L ) ,  a n d  t h e  neut ra l  f i le  format  Por table  D o c u m e n t  F o r m a t  ( P D F ) .   They  a re  descr ibed  be low.

z Raster
Raster  da ta  i s  a  b inary  representa t ion  of  an  image .   Ras ter  may be  thought  of  as  the  e lec t ronic  
vers ion  of  a  paper  document .   I t  conta ins  no  in te l l igence  and  mus t  be  r ev i ewed  th rough  human  
in terpre ta t ion .   Ras ter  f i les  can  be  conver ted  to  d ig i ta l  (word  processor  or  desk  top  publ i sh ing)  
d o c u m e n t s  us ing  Opt i ca l  Charac te r  Recogn i t ion  (OCR) .

With  the  advent  of  ras te r  scanning  technologies ,  the  ab i l i ty  to  conver t  ex is t ing  paper  technica l  
da ta  to  d ig i ta l  da ta  f i les  has  become readi ly  ava i lab le .   Ras ter  convers ion  became the  eas ies t  
and  mos t  cos t  e f fec t ive  method for  d ig i t iz ing  the  exis t ing  paper  da ta .   Al though the  qual i ty  
a s su rance  (QA)  p rocess  by  human in te rpre ta t ion  requi red  to  ver i fy  the  da ta  conten t  may 
increase  cos t s  subs tan t ia l ly ,  OCR capabi l i t i es  a re  improving  rap id ly  to  reduce  the  amount  of  
d o c u m e n t  "c lean-up"  requi red .   Also ,  ras ter  image f i les  requi re  a  l a rge  amount  o f  memory  
s torage  due  to  the i r  f i le  s t ructure  and conta in  no  add i t iona l  in format ion  o ther  than each t i le 's  
pos i t ion  on  a  gr id .   Technologies  a re  evolv ing  tha t  wi l l  be  able  to  conver t  the  ras te r  images  to  
o ther  d ig i ta l  fo rms  ( such  as  vec tor )  for  p rocess ing .   Ras te r  format  i s  on ly  recommended  for  
legacy  da ta ,  not  for  new data  acquis i t ions .

JEDMICS s to res  d rawing  images  as  ras te r  da ta  on  op t ica l  d i sk  media  and  wi l l  accep t  t i l ed  o r  
unt i led  ras ter  da ta .   DoD's  implementa t ion  requi rements  for  ras te r  images  a re  s ta ted  in  
MIL-PRF-28002 ,  wh ich  i s  de sc r ibed  in  sec t ion  10  of  th i s  Desktop  Guide .

z A S C I I
ASCII  was  deve loped  as  a  method  of  t rans la t ion  fo r  computer  p rocessors  to  in te rpre t  
a lphanumer ic  charac te r s  and  symbols  th rough  b inary  represen ta t ion .   ASCII  is  the basic  text  
in fo rmat ion  used  by  mos t  word  p rocess ing  app l i ca t ions  and  con ta ins  no  fo rmat t ing  in fo rmat ion 
o ther  than  l ine  feed  and/or  car r iage  re turns .   ASCII  tex t  can  be  used  for  most  in te r im 
de l ive rab les  s ince  i t  can  a l so  be  impor ted  in to  an  SGML appl ica t ion  where  it can  be  
SGML- tagged  t o  become  a  CALS-compl i an t  de l i ve r ab l e .
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z Native  Word-process ing
Nat ive  word-process ing  fo rmats  a re  those  resu l t ing  f rom crea t ion  o f  documents  us ing  
Commerc i a l  Of f -The -She l f  (COTS)  so f tware .   Mos t  word -p roces s ing  packages  a l l ow  users  to  
impor t  bo th  tex t  and  graphics  f rom many o ther  sources ,  inc lud ing  ras te r ,  ASCII ,  o ther  
word-process ing  fo rmats ,  COTS i l lus t ra t ion  so f tware  fo rmats ,  and  na t ive  C o m p u t e r - A i d e d  
D r a w i n g  ( C A D )  f o r m a t s .   M a n y  p a c k a g e s  ava i lab le  today  possess  da ta  convers ion  capabi l i t i es ,  
subs tant ia l ly  reducing  the  f i le  format  incompat ib i l i ty  problems tha t  have  exis ted  in  the  pas t .   
T h i s  m a k e s  nat ive  word-process ing  fo rmat  idea l  fo r  mos t  in te r im del iverables  s ince  i t  can a lso  
be  impor t ed  in to  an  SGML app l i ca t ion  where  i t  can  be  SGML- tagged  to  b e c o m e  a 
CALS-compl i an t  de l ive rab l e .

z S G M L
SGML i s  de f ined  as  "A s tandard  tha t  de f ines  a  l anguage  fo r  document  represen ta t ion  which  
fo rma l i ze s  markup  and f rees  i t  o f  sys tem and process ing  dependenc ies .   The  advan tage  o f  
SGML is  tha t  the  same tex t  can  be  used  in  ano ther  document  tha t  i s  governed  by  a  d i f fe ren t  
DTD.   I t  p rovides  a  cohe ren t  and  unambiguous  syn tax  for  descr ib ing  whatever  a  user  chooses  
to  ident i fy  wi th in  a  documen t . "   In  the  SGML scheme ,  t he  documen t  conta ins  only  gener ic  
tags  ident i fy ing  such s t ruc tura l  e lements  as  paragraphs ,  sec t ions ,  e tc .  but  no  typese t t ing  
markup .   SGML tagg ing  can  be  d i f f i cu l t  and  t ime-consuming ,  a l though  COTS so f tware  
packages  a re  cur ren t ly  be ing  deve loped  to  provide  var ious  leve ls  o f  au tomat ic  t agging .   
Because  of  i t s  compara t ive  d i f f i cu l ty ,  SGML fo rma t  may be  bes t  su i ted  for  f ina l  da ta  
de l iverables  ra ther  than  in te r im de l ive rab les .   When  cons ide r ing  SGML as a de l ive rab le  fo rmat ,
 t he  t echn ica l  da ta  manager  mus t  de te rmine  whe the r  the  app l i cab le  Document  Type  
Def in i t ions  (DTD)  and  Format t ing  Outpu t  Spec i f i ca t ion  Ins tances  (FOSI)  ex i s t  and  whe ther  
the  necessary  computer  env i ronment  i s  ava i lab le  and  in  p lace  to  accep t  the  S G M L  
documenta t ion .   Any  TMs  tha t  w i l l  be  ma in ta ined  throughout  the  l i fe  cycle  of  a  defense  
sys t em shou ld  be  de l ive red  in  SGML fo rma t .   SGML requ i r emen t s  a r e  s tated in  
MIL-PRF-28001 ,  and  a  descr ip t ion  of  th i s  s tandard  and  i t s  con ten t s  can  be  found  in  sec t ion  10 
o f  th i s  Desk top  Guide .

z Page Descr ipt ion Language  (PDL)
A PDL f i le  i s  executed  by  an  in te rpre te r  tha t  cont ro ls  a  pr in te r  or  o ther  output  device .   A PDL 
can  be  used  to  ensure  tha t  the  composed  document  p roduced  by  an  e lec t ronic  publ i sh ing  
sys tem would  p roduce  near ly  iden t ica l  ha rdcopy  ou tpu t  on  the  wides t  poss ib le  spec t rum of 
pr inter  devices .   However ,  PDLs  a re  cur ren t ly  no t  s t andard ized ,  and  a  S tandard  Page  
Desc r ip t ion  Language  (SPDL)  i s  s t i l l  be ing  deve loped .   PDL document  image  f i les  can be  
acqui red  as  in ter im del iverables  or  as  f ina l  de l iverables  in  addi t ion  to ,  but  not  in  p lace  of ,  other  
d ig i ta l  da ta  de l iverables  developed in  acco rdance  wi th  the  CALS s t anda rds .

z Portable  Document  Format  (PDF)
Severa l  indus t ry-deve loped  sof tware  produc ts  fo r  c rea t ing  p la t fo rm- independent  neu t ra l  da ta  
f i les  are  avai lable  tha t  a l low users  to  save  informat ion  crea ted  in  a  var ie ty  of  sof tware  
appl ica t ions  and  formats ,  inc luding  tex t ,  g raphics ,  and  spreadshee ts ,  in to  a  
p l a t fo rm- independen t  f i le  format .   These  f i les  can  then  be  v iewed and  pr in ted  by  anyone  
possess ing  the  appropr ia te  reader  sof tware .   Adobe  Sys t ems '  Po r t ab l e  Documen t  Fo rma t  (PDF)  
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is  cur ren t ly  the  mos t  popular  neut ra l  da ta  f i l e  format .   PDF has  become a  defac to  mi l i t a ry  and  
indus t ry  s tandard  for  the  in terchange ,  presenta t ion ,  and  s torage  of  digi ta l  data .

Almos t  any  tex t  and /or  g raph ics  document  tha t  can  be  ou tpu t  f rom an  app l ica t ion  can  be  
ou tpu t  a s  a  PDF f i le .   The  PDF f i le  can  be  read  by  anyone  having  a  f ree ly  d is t r ibu ted  PDF 
reader .   Users  can  v iew and  pr in t  documents  exac t ly  as  format ted  by  the  or ig ina l  appl ica t ion  
wi thout  hav ing  to  load  and  run  tha t  app l ica t ion .   Users  can  nav iga te  th rough  the  document  
us ing  thumbna i l  ske tches ,  hyper tex t  l inks ,  and  bookmarks .   The  document ' s  text  may  be  
searched  and  ext rac ted  for  use  in  o ther  appl ica t ions .   Sec t ion  10  of  th is  guide  conta ins  de ta i led  
i n fo rma t ion  abou t  PDF.

3.2.2  - -  Graphics  Formats

The  g raph ics  fo rmats  tha t  can  be  used  in  TDPs  inc lude  ras te r  and  CGM,  which  a re  desc r ibed  be low.

z Raster
See para .3 .2 .1  for  a  def in i t ion of  ras ter .

z Native  graphic  format
Nat ive  graphic / i l lus t ra t ion  formats  inc lude  graphics  c rea ted  in  COTS i l lus t ra t ion  sof tware  as  
wel l  as  da ta  c rea t ed  us ing  COTS CAD sof tware .   Na t ive  g raph ic  fo rma t s  are typical ly fair ly 
easy  to  impor t  in to  word-process ing  f i les ,  and  are  therefore  su i tab le  for  in ter im del iverables .

z Computer  Graphics  Metaf i l e  (CGM)
CGM da ta  i s  a  two  d imens iona l  vec to r  p resen ta t ion  used  pr imari ly  for  char ts ,  f igures ,  and 
s imple  d rawings .   DoD's  implementa t ion  requ i rement s  fo r  C G M  a r e  f o u n d  i n  M I L - P R F - 2 8 0 0 3 ,
 which  i s  descr ibed  in  sec t ion  10  of  th i s  Desk top  Guide .

3.2.3 --  Product Data

Produc t  da ta  i s  the  mos t  comprehens ive  form of  d ig i ta l  da ta .   P roduc t  da ta  con ta ins  a l l  in format ion  needed  
to  descr ibe  a  product  comple te ly ,  and  a  la rge  por t ion  of  th is  informat ion  can  be  d i rec t ly  in te rpre ted  by  a 
compute r .   P roduc t  da ta  a l lows  the  s imula t ion  o f  sys tems  modi f ica t ions  p r io r  to  implementa t ion  and  
eva lua t ion  of  form,  f i t  and  func t ion  per formance  of  components .   In  addi t ion ,  p roduct  da ta  wi th  i t s  inheren t 
in te l l igence  can  be  used  to  d r ive  manufac tur ing  processes .   The  produc t  da ta  fo rmats  descr ibed  be low 
inc lude  na t i ve  CAD,  IGES ,  and  STEP .

z Nat ive  CAD
Some produc t  da ta  can  be  cap tu red  us ing  the  resources  o f  commerc ia l ly  ava i l ab le  Compute r  
A i d e d  D e s i g n  ( C A D )  mach ines .   These  mach ines  cap tu re  d rawings  and  l i s t s  in  the i r  own 
propr ie ta ry  fo rmats  which  a re  genera l ly  no t  compat ib le  wi th  o the r  compet ing  CAD sys tems .   
Where  t he  gove rnmen t  has  i t s  own  CAD sys t ems  and  a  vendor  has  a  compa t ib l e  CAD sys t em,  
the  exchange  of  p roduc t  da ta  by  d i rec t ly  us ing  the  na t ive  CAD da ta  f i le  formats  can be  
exp lo red .   The  P rog ram Manage r  wi l l  need  to  remember  tha t  th i s  da ta  wi l l  be  used  on  any  
o ther  mach ine  o r  CAD produc t ,  i t  may  have  to  be  conver ted  in to  some o ther  f i l e  fo rmat  which  
is  in te rpre tab le  by  another  machine .
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z Ini t ia l  Graphics  Exchange Standard (IGES)
The  incompat ib i l i ty  o f  d i f fe ren t  CAD mach ines  and  the i r  ou tpu t  fo rmats  fo rced  the  Compute r  
A i d e d  D e s i g n  c o m m u n i t y  to  es tabl ish a  neutral  f i le  fo rmat  to  exchange  ou tpu t s  f rom di f ferent  
CAD mach ines .   Th i s  i s  t he  In i t i a l  Graph ics  Exchange  S tandard ,  and  the  DoD Implementa t ion  
of  this  s t anda rd  i s  found  in  MIL-PRF-28000 .   IGES is  d ivided in to  f ive  di f ferent  c lasses  of  
d r a w i n g  in format ion ,  each  address ing  a  spec i f ic  aspec t .   More  in format ion  on  IGES i s  found  in  
sec t ion  10  o f  th i s  Desk top  Guide .   Note  tha t  IGES wi l l  soon  be  rep laced  by  STEP,  which  has  a  
wider  range  of  app l ica t ion  and  capabi l i ty .

z Standard for  the  Exchange of  Product  Model  Data  (STEP)
Though  no t  ye t  a  fu l ly  recognized  CALS s tandard ,  the  g rea tes t  amount  o f  work  be ing  
conducted  today  to  suppor t  the  CALS s t ra tegy  i s  in  the  a rea  of  S T E P .   S T E P  i s  not  just  a  
s tandard ,  bu t  represen ts  a  s tandard  for  wr i t ing  s tandards .   Embodied  wi th in  STEP i s  the  
m e t h o d o l o g y  for  deve loping  an  unambiguous  means  by  which  spec i f i c  p roduc t  i n fo rma t ion  
can  be  exchanged  be tween  compu te r  sys tems .   A ser ies  o f  Appl ica t ion  Pro tocols  govern ing  the  
exchange  of  spec i f ic  types  o f  func t iona l ly - re la ted  in format ion  form the  backbone  of  STEP.   As  
these  Appl ica t ion  Pro tocols  a re  deve loped ,  they  wi l l  g radua l ly  rep lace  the less  specif ic  
cons t ruc t  exchange  capabi l i ty  of  IGES.   STEP provides  for  fa r  grea te r  spec i f ic i ty  for  
exchanging  produc t  da ta  in format ion ,  bu t  the  cos t  i s  tha t  a  STEP Appl ica t ion  Pro toco l  can  
on ly  be  used  by  a  very  nar row func t iona l  communi ty ,  e .g . ,  Sh ip  P ip ing  Sys tems .   I f  another  
func t iona l  user  wants  to  use  STEP to  es tab l i sh  the i r  da ta  exchange  requi rements  they  wi l l  have  
to  deve lop  the i r  own new Appl ica t ions  Pro toco l .   I t  i s  env is ioned  tha t  comple te  p roduc t  
in fo rmat ion  can  even tua l ly  be  cap tu red  and  exchanged  us ing  a  combina t ion  o f  va r ious  
App l i ca t ion  P ro toco l s .   In fo rmat ion  on  STEP and  ISO 10303  can  be  found  in  sect ion 10 of  th is  
D e s k t o p  G u i d e .

4.0 - -  Digital  Technical  Data Implementation

The  deve lopment  o f  an  acquis i t ion  s t ra tegy  for  t echnica l  da ta  needs  to  be  ca re fu l ly  examined  to  maximize  
the  va lue  fo r  a  spec i f i c  de fense  sys tem program.   P rogram deve lopment  e lements  such  as  t echnology ,  cos t s ,
 end- i tem quant i t i es ,  and  schedules  have  a  profound  e f fec t  on  the  de l ivery  requi rements  for  suppor t ing  
technica l  da ta .   Therefore ,  Program Managers  mus t  cons ider  the  l i fe  cyc le  o f  the  p rocurement  and  the  
ex is t ing  and  p lanned  inf ras t ruc ture  to  suppor t  the  technica l  da ta  for the i r  p rogram.

4.1 - -  Del ivery Option Advantages

Del ivery  of  the  da ta  as  paper ,  ras ter ,  neut ra l ,  or  processable  da ta  f i le  has  both  advantages  and 
d i sadvantages .   Tab le  8 -1  l i s t s  some of  the  compara t ive  advantages  and  d i sadvantages  o f  each  of  these  
fo rmats .

The  fo l lowing paragraphs  of  th is  sec t ion  are  devoted  to  the  acquis i t ion  of  technica l  da ta  in  a  d ig i ta l  
env i ronment .   The  f low char t  in  F igure  8 -1  leads  a  Program Manager  th rough  a  log ica l  se r ies  o f  dec i s ions  
des igned  to  provide  the  bas i s  for  da ta  format  and  de l ivery  media  se lec t ion .

The  f low char t  a l so  recommends  who spec i f ica l ly  i s  accountab le  fo r  per forming  each  task ,  func t ion ,  o r  
making  a  dec is ion .   In  addi t ion  to  ident i fy ing  the  respons ib le  agency or  agent  for  each  of  the  tasks ,  
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funct ions ,  or  dec is ions ,  th is  char t  a l so  ident i f ies  suppor t ing  agencies  and the i r  inputs  as  requi red .   In  many 
cases ,  these  are  the  same ent i ty .

                                                                                                                                                                                                                         
T y p e P a p e r R a s t e r P D F I G E S Nat ive  F i l e S G M L S T E P
                                                                                                                                                           F o r m a t s                                                

1. Already  a 1. Impor tab le 1. Direc t 1 . K n o w n , 1. Known f i l e 1 . Fi les  are 1. User  specif ic .
del iverable into convers ion m a t u r e type. free of 2 . S h a p e
fo rm documen t s . th rough s tandard . 2 . Grea te r sys tem and intel l igence.

A 2. Can  be 2. Already a exis t ing 2. Buil t  into intel l igence process ing 3. Mul t i -
D cop ied  and del iverable sof tware . C A D / C A M than neut ra l dependencies . d imens iona l .
V distr ibuted. fo rm. 2. Page f idel i ty sof tware  or formats . 2 . Data  c rea ted 4. U n a m b i g u o u s
A easily 3. Elect ronic main ta ined purchased 3. Wide ly  used once  can represen-
N indexing, on a  var ie ty f rom 3rd and  accep ted . easi ly be tat ions.
T f i l ing,  and of  pla t forms. party. 4 . Fair ly easy incorpora ted 5 . Grea ter
G archiving. 3 . Already a 3. Neutra l  f i le to  conver t in to  other specificity
E 4. Near ly  exact del iverable represen- text  and  S G M L within  a
S fidelity for fo rm. tat ion. g raph ics documents . d o m a i n .

i l lustrat ions 4. Naviga t iona l f i les  between 3. S G M L - t a g g e d 6. Intended to
provid ing l inks  can  be c o m m o n text  can be eventual ly
format  i s e m b e d d e d . C O T S incorpora ted replace
s tandard . 5 . Secur i ty  can formats . into  a IGES.

5. Fi les  can be be  added . da tabase  for
compres sed 6. PC-based greater
to  reduce technology reusabil i ty.
size. c o m m o n l y

avai lable .
                                                                                                                                                                                                                         

1. C h a n g e s 1. Edi t ing 1. Des igned  for 1 . 2 1. Can  be 1. Can  be 1. Evolv ing
require is  tedious . text-based Dimens iona l . l imited to diff icul t  and s tandard .
a  new 2. Relat ively document s . 2 . N o compa t ib l e costly to 2. Limi ted

D documen t . large f i le 2 . Proprie tary inte l l igence systems. create . appl icat ions .
I 2. N o t sizes. fo rmat . a t t r ibuted 2. Can  be 2. Capabi l i ty  to 3. Requi res
S impor tab le . 3 . Induced 3. D r a w i n g to  shapes . difficult  to u t i l i ze  SGML I S O
A 3. Bulky er rors  f rom data 3. Subject  to exchange files not yet cert if ication
D fi l ing incompat ib le l imited to misinter- c o m p l e x widely to es tabl ish
V sys tem. ha rdware . impor t ed preta t ion d rawing imp lemen ted . a  doma in
A 4. Orig ina ls 4 . Qual i ty raster  or on different  (e .g. , 3 . Reade r appl ica t ion
N can depends  on encapsu la ted sys tems. CAD) f i les . sof tware protocol ;
T deter iorate original , post-scr ipt 4 . Limi ted 3. Propr ie tary required  to tedious
A over  t ime. chosen level conver ted in  scope. f i le  formats . v i e w  S G M L approva l
G of pels / inch, files. 4 . Propr ie tary files. process .
E and  on vendor
S accuracy of suppor t .

equ ipmen t 5. Can  be
used to  scan specia l
or iginal purpose
image . only.

                                                                                                                                                                                                                         

Table  8 -1 .  - -  Advan tages  and  Disadvan tages  o f  De l i verab le  Op t ions
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Figure  8 -1 .  - -  Techn ica l  Data  Dec i s ion  and  Respons ib i l i t y  F low Char t .

4.2  - -  Technical  Data in  the  CALS Environment

The  CALS s t r a t egy  p rov ides  t he  P rog ram Manage r  w i th  a  f ramework  of  s tandards ,  spec i f ica t ions ,  and  
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sys t ems  to  c rea te ,  manage ,  and  use  informat ion  in  a  d ig i ta l  env i ronmen t .   The  P rog ram Manage r  shou ld  
r ecogn ize  the  benef i t s  of  requir ing digi ta l  da ta  del iverables .   A couple  of  the  benef i t s  of  d ig i ta l  da ta  
inc lude :   (1) Improving  the  handl ing  and  reduc ing  the  s torage  of  technica l  da ta ,  p r imar i ly  engineer ing  
d rawings ,  wi th  e lec t ronic  f i l ing  and archiving ideal ly  crea t ing  a  da ta  repos i tory;  and (2)  reducing the  cos ts  
assoc ia ted  wi th  pr in t ing  and  d is t r ibu t ing  technica l  da ta ,  espec ia l ly  dur ing  the  development  s tages ,  by  
provid ing  on- l ine  access  to  cont rac tor  da tabases  ( see  Sec t ion  6  - -  CITIS)  or  by  t ransfer r ing  da ta  through a  
magne t i c  med ia  o r  t e l ecommunica t ions  capab i l i ty .

F igure  8-2  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  
technica l  da ta  and u l t imate ly  to  lead  the  technica l  da ta  m a n a g e r  to  a  decis ion as  to  the  specif ic  type of  
d igi ta l  data  and  media  format  requi red  to  suppor t  the  defense  sys tem program.   In  addi t ion  to  the  
immedia t e  da t a  r equ i r emen t s  (acqui re  and/or  deve lop  da ta ) ,  the  technica l  da ta  manager  should  be  
concerned  wi th  the  po ten t ia l  long  t e rm eng ineer ing  and  suppor t  func t ions  and  requ i rements  when  
procur ing  the  technica l  da ta .
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Figure  8 -2 .  - -  Techn ica l  Da ta  Deve lopmen t  Dec i s ion  F low Char t .

4.3 --  Exist ing Data Availabil i ty

Uti l i za t ion  of  ex i s t ing  legacy  da ta  i s  qu i te  common when  new sys tems  use  fea tures  o f  o lder  sys tems .   The  
P rogram Manager  shou ld  be  aware  tha t ,  even  on  comple te ly  new de fense  sys t em programs ,  some  por t ion  
of  the  technica l  da ta  may a l ready exis t  ( see  F igure  8-2) .   This  i s  most  re levant  when a  program is  en ter ing  
t he  Concep t  Exp lora t ion  and  Def in i t ion  (Phase  0 )  and  p r io r  to  Concep t  Demons t ra t ion  Approva l ,  
Acqu i s i t i on  Mi le s tone  I .   I t  i s  impor tant  to  remember  tha t  acquis i t ion  of  the  proper  level  and type  of  d ig i ta l  
da ta  i s  mos t  cos t  e f fec t ive  when  def ined  ear ly  in  the  program's  l i fe  cyc le .   Nondevelopmenta l  I t ems  (NDIs) ,
 C o m m e r c i a l  Of f -The-She l f  (COTS)  acqu is i t ions ,  and  reverse  eng ineer ing  e f fo r t s  may  a l ready  have  some 
form of  technica l  da ta  tha t  wi l l  be  acceptable  for  the  cur rent  acquis i t ion .   See  paragraph 4 .7  and  Figure  8-3  
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for  a  d iscuss ion  of  legacy  da ta  convers ion .

4.4 --  Program Life-cycle  Considerations

Digi ta l  technica l  da ta  can  be  benef ic ia l  to  a l l  types  of  programs - -  new s tar t s ,  mature  programs,  re t rof i t s ,  
and  mods .   I t  i s  more  cos t  e f fec t ive  and  benef ic ia l  when  appl ied  to  programs tha t  have  subs tan t ia l  da ta  
requ i rements ,  a re  in  an  ea r ly  phase  o f  deve lopment ,  and /or  have  long- te rm da ta  requ i rements .   The  Program 
Manager  mus t  cons ide r  the  p rogram phase  when  se l ec t ing  the  f ina l  da ta  format  because  i t  wi l l  de termine  
the  amount  o f  da ta  be ing  c rea ted  and  the  f requency  of  da ta  upda tes .   Neut ra l  da ta  fo rmats  may  be  more  cos t 
e f fec t ive  for  programs la te  in  the i r  l i fe-cycle  because  less  da ta  i s  typica l ly  crea ted  dur ing those  phases ,  and 
what  i s  c rea ted  i s  less  l ike ly  to  be  changed.   In  genera l ,  new programs should  p lan  for  de l ivery  of  technica l  
da ta  in  a  processable  format .

4.5  - -  Government  Maintenance and Control  of  the  Technical  Data

The  P rog ram Manage r  mus t  cons ide r  whe the r  t he  Gove rnmen t  p lans  to  main ta in  and  cont ro l  the  technica l  
da ta  in ternal ly .   This  deals  wi th  the  under ly ing i ssues  of  who  w i l l  main ta in  and  cont ro l  the  da ta  once  i t  has  
been  de l ivered  to  the  Government  and  how they  wi l l  do  i t .   The  key  po in t  to  remember  i s  tha t  i f  the  
G o v e r n m e n t  p lans  to  main ta in ,  upda te ,  and /or  p roduce  var ious  conf igura t ions  of  the  data  in  the  future ,  the  
da ta  should  be  de l ivered  in  an " inte l l igent"  format ,  i .e . ,  in  processable  da ta  f i l e s  ve rsus  document  image  
f i les  such  as  ras te r  format .   Converse ly ,  i f  the  Government  does  not  p lan  to  "update  or  main ta in"  the  da ta ,  
i t  i s  recommended tha t  the  Program Manager  cons ider  a  ras te r  o r  neut ra l  f i l e  format  (e .g . ,  PDF)  de l ivery .

4.6  - -  Competi t ive  Reprocurement

The  P rog ram Manage r  mus t  cons ide r  whe the r  compe t i t i ve  reprocurement  of  the  sys tem,  spares ,  and  
fo l low-on  suppor t  i s  p lanned .   Th i s  p rompts  the  Program M a n a g e r  to  cons ider  fu ture  requi rements  for  the  
da ta .   Compet i t ive  procurements ,  as  addressed  in  the  Acquis i t ion  P lan ,  can  be  s ign i f ican t ly  enhanced  wi th  
the  avai labi l i ty  of  " in te l l igent"  d igi ta l  informat ion.   I f  fu ture  acquis i t ions  are  not  ant ic ipated,  cost  
assoc ia ted  wi th  de l ivery  of  the  da ta  in  a  processable  da ta  f i le  format  may be  unwarranted .   I f  compet i t ive  
reprocurement  i s  p lanned ,  de l ivery  of  an  " in te l l igen t"  format  such  as  processable  data f i les  is  
r ecommended .   I f  compe t i t i ve  r ep rocuremen t  is  not  p lanned,  del ivery of  ras ter  or  neutra l  f i les  may  be  more  
cost  ef fect ive .

4.7  - -  Data Format Determination

Assuming  the  ex i s t ence  o f  usab le  t echn ica l  da ta ,  the  Program Manager  mus t  cons ide r  whe ther  any  por t ion  
of  the  data  exis ts  in  a  d igi ta l  format .   Again ,  the  purpose  i s  to  l ead  the  Program Manager  in to  ano ther  
ser ies  of  ques t ions  to  def ine  fur ther  which  d ig i ta l  de l ivery  format  bes t  sa t i s f ies  the  defense  sys tem p rogram 
objec t ives  and  requi rements .   Poten t ia l  concerns  here  inc lude :   (1)  da ta  assoc ia ted  wi th  ex is t ing  in-serv ice  
i tems tha t  may or  may not  be  in  d ig i ta l  format ;  (2)  new da ta  tha t  po tent ia l ly  could  be  developed  in  a  
non-dig i ta l  format ;  and ,  most  l ike ly ,  (3)  da ta  tha t  i s  a  vary ing  mixture  of  d ig i ta l  and  nondigi ta l  e lements .

4.8  - -  Legacy Data Conversion

Uti l iza t ion  of  ex is t ing  legacy  da ta ,  whether  i t  be  engineer ing  drawings ,  t echnica l  manuals ,  o r  o ther  
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t echnica l  da ta ,  i s  l ike ly  in  the  development  of  comple te ly  new sys tems wi th  s imi la r  fea tures .   The  technica 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  
da ta  may exis t  in  both  d ig i ta l  and  nondig i ta l  formats .

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 incorpora ted  in to  any  new packages .   However ,  tha t  
fo rmat  can  vary  f rom un in te l l igen t  r as te r  to  SGML or  STEP to  a  da tabase  fo rmat ,  wi th  convers ion  costs  
increas ing  as  the  complexi ty  and  capabi l i ty  of  the  format  increases .   The  format  se lec ted  wi l l  depend on  
the  type  of  da ta  and  i t s  in tended  use .   F igure  8-3  shows some of  the  pr imary  legacy  da ta  convers ion  
cons idera t ions .

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  t echn ica l  manua l s  and  eng ineer ing  d rawings  to  d igi ta l  format .   I f  the  legacy data  needed for 
a  new i tem does  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  da ta  
deve lopmen t / r ev i s ion .
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Figure  8 -3 .  - -  Legacy /Source  Da ta  Convers ion  Dec i s ion  F low Char t .

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 technica l  da ta .   
The  d i f fe rences  may be  as  smal l  as  pr in ted  c i rcu i t  card  modi f ica t ions  or  as  la rge  as  en t i re  equipment  
changes .   The  techn ica l  da ta  manager  mus t  de te rmine  whether  mul t ip le  conf igura t ions  wi l l  ex i s t ,  and  
w h e t h e r  different  da ta  wi l l  be  procured  for  each  conf igura t ion .   Another  cons idera t ion  i s  whether  fu ture  
changes  to  the  da ta  a re  ant ic ipa ted .   I f  mul t ip le  conf igura t ions  and/or  conf igura t ion  changes  are  ant ic ipa ted ,
 convers ion  of  the  source  or  legacy data  to  d igi ta l  format  i s  r ecommended .   Spec i f i c  convers ion  fo rmat  
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may  be  based  on  an  economic  ana lys i s  t ha t  may  r ecommend  tha t  some  paper  legacy  and  source  da ta  
s imply  be  scanned  in  to  a  ras ter  format  and other  i l lus t ra t ions  be  recrea ted /conver ted  to  a  processable  
fo rmat .

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  da ta .   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  data  requirements  are  ant ic ipated  to  be  fewer  than f ive 
years ,  the de l ive ry  o f  complex  p rocessab le  i t ems  such  as  SGML-format ted  t ex t  o r  p roduc t  da ta  in  STEP 
fo rma t  i s  no t  recommended ,  espec ia l ly  s ince  mos t  o f  the  ex is t ing  da ta  may be  in  hard  copy  or  propr ie ta ry  
d ig i ta l  format .   I f  la rge  amounts  of  legacy da ta  exis t  in  hardcopy wi th  no  p lans  for  convers ion  to  d ig i ta l  
fo rm,  the  large scanning  e f for t  tha t  would  be  requ i red  would  have  to  be  jus t i f i ed  wi th  an  economic  
analys is .

4.8.3 --  Conversion of  I l lustrations or Drawings

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 /drawings  i s  jus t i f ied .   Convers ion  in  this  case  means  conver t ing  nonvec to r  g raph ics ,  
b o t h  source  and legacy da ta  tha t  current ly  exis t s  in  ras ter  and hard  copy formats ,  in to  a  processable  vec tor  
format .   If i t  i s  de termined tha t  convers ion  of  a l l  ex is t ing  nonvector  i l lus t ra t ions /drawings  to  a  vec tor  
f o rma t  is  cost  effect ive  or  i f  no source  or  legacy i l lus t ra t ions  exis t ,  then the  recommended  so lu t ion  i s  to  
conver t  and/or  create  a l l  appl icable  i l lus t ra t ions  in  a  vector  fo rmat  such  as  Mutua l ly  Agreeab le  
C o m m e r c i a l  S o f t w a r e  ( M A C S )  g raph ic s  o r  CAD fo rma t ,  IGES ,  and /o r  CGM.   I f  economic  ana lys is  
de te rmines  tha t  convers ion  o f  al l  exis t ing i l lustrat ions is  not  pract ical ,  i t  is  r ecommended  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 ter  da te)  be  conver ted  to  
a  vec to r  fo rmat .   Remain ing  i l lustrat ions should  be  de l ivered  in  ras te r ,  PDL,  o r  PDF format .

Note: To  prov ide  maximum pro l i f e ra t ion  o f  the  pre l iminary  data  for  review,  i t  may be  
benef ic ia l  to  request  that  these  del iverables  be  provided in  their  proprie tary  nat ive  
fo rma t s .   SGML,  IGES ,  o r  commerc ia l  CAD shou ld  not  be  used at  this  point  unless  i t  
can be  demons t ra t ed  that  the  reviewing act iv i t ies '  infras tructure  can support  d isplay  
and  annota t ion .

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  technica l  da ta  should  be  de l ivered  on- l ine ,  i f  poss ib le ,  except  in  cases  of  very  
large  f i les  that  cannot  be  eff 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  30  MB,  but  users  may a l so  have  d i f f icu l ty  wi th  even  re la t ive ly  small  f i les  (e .g. ,
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 5  MB)  i f  they  a re  us ing  modems  and  s tandard  phone  l ines  to  download  o r  access  the  f i les .   Large f i les  
shou ld  be  de l ive red  v ia  phys ica l  media  (e .g . ,  t ape ,  CD-ROM) in  a c c o r d a n c e  w i t h  M I L - S T D - 1 8 4 0 .   
Because  of  thei r  inherent ly  large  f i le  s izes ,  ras ter  f i les  are  more  l ikely  to  be  del ivered via  physical  med ia  
than  o ther  da ta  fo rmats .   F igure  8 -4  shows  some  of  the  de l ivery  media  cons idera t ions  and  op t ions .
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Figure  8 -4 .  - -  Se lec t  De l i very  Media  Dec i s ion  F low Char t .

5.0 --  Contracting Issues and Costs

This  sec t ion  conta ins  informat ion  regard ing  cont rac t ing  for  the  var ious  types  of  technica l  da ta  as  wel l  as  
genera l  cos t  in format ion .   Note  tha t  the  sample  documents  inc luded  a re  re la ted  pr imar i ly  to  the  e lements  o f 
Techn ica l  Da ta  Packages .

5.1 --  Cost

An impor tan t  cons idera t ion  in  the  acquis i t ion  of  any  technica l  da ta  wi l l  be  the  cos ts  assoc ia ted  wi th  
acqu i r ing  tha t  da ta .   No s ingle  e lement ,  be  i t  cos t  or  o ther  technica l  cons idera t ion ,  should  de termine  the  
m a n n e r  in  which  technica l  da ta  i s  de l ivered  to  the  government .   Ra ther ,  i t  should  be  a  combina t ion  of  
fac tors  inc lud ing  se rv ice  l eng th  of  the  end  i t em,  compet i t ive  reprocurement ,  vo lume of  expec ted  or  
an t i c ipa ted  changes ,  complex i ty ,  and  cos t  which  shou ld  de te rmine  the  manner  in  w h i c h  data  is  del ivered to  
the  government .   Th is  i s  a  major  t r ade-of f  dec i s ion  to  be  made  by  the  Program Manager  who  mus t  s t r ive  to  
ge t  the  grea tes t  poss ib le  benef i t  f rom the  technica l  da ta  de l ivery  mechanism a t  the  lowes t  poss ib le  cos t .

5.1.1 - -  Data Conversion Costs
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The cos t  o f  da ta  convers ion  f rom paper  to  d ig i ta l  fo rmats  can  vary  wide ly  depending  on  the  f ina l  fo rmat  
se lec ted ,  and  the  condi t ion  and  complexi ty  of  the  or ig ina l  d o c u m e n t .   Accord ing  to  the  Defense  
Automated  Pr in t ing  Serv ice ,  which  p rov ides  ex tens ive  convers ion  se rv ices ,  the  fo l lowing  convers ion  cos t s  
apply :

Text  to  Ras te r : $0 .13 /page
Tex t  to  PDF (no  t agg ing) : $0 .43 /page
T e x t  t o  S G M L : Depends  on  the  work  and  r equ i r emen t s

The  pr ices  l i s ted  above  do  no t  inc lude  any  c lean  up  or  Qual i ty  Assurance  (QA)  of  the  scanned  in  
d o c u m e n t s .   Some c lean  up  wi l l  o f ten  be  requi red  for  any  s c a n n e d  in  documents ,  and  the  c lean  up  e f for t  
wi l l  depend  pr imar i ly  on  the  condi t ion  of  the  or ig ina l  document .   For  example ,  a  "c lean"  copy of  a  
document  ( i . e . ,  easy- to - read  type ,  few ex t raneous  page  mark ings ,  s imple  graphics )  can  of ten  be  conver ted  
to  ras ter  or  PDF wi th  l i t t le  or  no  c lean  up  requi red .

5.2  - -  Contract  Data Requirements  Lists  (CDRLs)

Standard  p rac t i ces  o f  human observa t ion ,  in te rpre ta t ion ,  and  rev iew mus t  be  used  to  de te rmine  whe ther  
da ta  p resen ta t ion ,  fo rmat ,  and  technica l  conten t  meet  cont rac tua l  requi rements  as  spec i f ied  in  the  CDRL.   
Chap te r  3  o f  DoD-5010 .12 -M (May ,  1993)  p rov ides  i n s t ruc t ion  fo r  comple t ing  the  DD Form 1423  CDRL.  
 The  Acqu i s i t i on  Managemen t  Sys t em and  Da ta  r equ i r emen t s  con t ro l  L i s t  ( A M S D L ) ,  D o D  5 0 1 0 . 1 2 - L ,  
a l so  provides  a  comple te  l i s t  o f  the  cur ren t ly  approved  Data  I tem Descr ip t ions  (DIDs) .

To  invoke  any  da ta  de l ive rab le  op t ion ,  a  spec i f i c  CDRL and  supp lementa l  con t rac t  a t t achments  have  been  
d e v e l o p e d  to  be  used  as  an  example  ( see  F igures  8-5  t h rough  8-8) .   The  informat ion  conta ined  in  th is  
e x a m p l e  C D R L  should  be  ta i lo red  to  meet  the  requi rements  of  the  spec i f ic  defense  sys tem program.   The  
C D R L s  mus t  i nc lude  language  tha t  spec i f ies  exac t ly  how da ta  wi l l  be  de l ivered  ( inc luding  media ,  format ,  
and  con ten t )  under  the  con t rac t .   CALS s tandards  and  spec i f i ca t ions  shou ld  be  invoked  where  appropr ia te .   
Note  tha t  i f  a  CDRL i s  no t  used ,  the  CALS requ i rements  fo r  da ta  con ten t ,  fo rmat ,  and  de l ivery  media  
should  be  spec i f ied  in  the  S ta tement  O f  W o r k  ( S O W ) .

The  fo l lowing  f igures  depic t  some of  the  forms tha t  can  be  used  to  requi re  d ig i ta l  da ta  de l iverables .   The  
example  p rov ided  he re  dep ic t s  in fo rmat ion  fo r  a  TDP.   The  DD Form 2554-1  con ta ins  de ta i l ed  in fo rmat ion 
on  the  de l ive ry  o f  TDP e lement s ,  and  can  be  p rov ided  as  supp lementa l  in fo rmat ion  to  the  CDRL Form 
1423 .   No te  tha t  t he  in fo rma t ion  p rov ided  on  Form 2554-1  could  be  inc luded d i rec t ly  in  Block  16 ,  
R e m a r k s ,  o n  t h e  C D R L  F o r m  1 4 2 3 .
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Figure  8 -5 .  - -  Samp le  CDRL For  TDP E lemen t s .
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Figure  8 -6 .  - -  Sample  DD Form 2554-1  Dig i ta l  Da ta  Deno ted .

                                                                                                     
C o n t r a c t  # _ _ _ _ _ _ _ _ _
P a g e  1  o f  _ _ _ _ _ _ _ _ _

Attachment  XX
DD Form 2554-1,  BLK 1.c  and BLK 5,  Digi tal  Data Del iverables

2 5 5 4 - 1 , O r d e r
B L K  1 . c / 5 (…) Product  Del iverables  in  Digital  Format

(1 ) (…) Drawing Master  Raster  Data
(2 ) (…) Drawing Trial  Raster  Data
(3 ) (…) Drawing  Master  Product  Data
(4 ) (…) Drawing Tria l  Product  Data
(5 ) (…) Drawing  Master  Nat ive  CAD/CAE  Data
(6 ) (…) Drawing  Tria l  Nat ive  CAD/CAE Data
(7 ) (…) Drawing  Master  IGES CAD/CAE Data
(8 ) (…) Drawing  Tr ia l  IGES CAD/CAE Data
(9 ) (…) Other - -  See Note  Below
(10 ) (…) T B D
(11) (…) T B D
(12) (…) T B D

Requirements  for  CALS Product  Del iverables

(1 ) Drawing  Mas t e r  Ras t e r  Da t a .   Drawing  mas t e r  r a s t e r  g r aph i c  t ape  sha l l  be  IAW MIL-PRF-28002 ,  M I L - S T D - 1 8 4 0  
and  the  fo l lowing  r equ i remen t s .   Da ta  sha l l  be  on  a  9 - t rack  magnet ic  t ape .   Ras te r  g raphics  sha l l  be  type  1  un t i l ed  
ras te r  da ta ,  512  X 512  in  s ize .   Each  de l ivered  9- t rack  tape  sha l l  inc lude  a  ANSI  labe l .   Ras te r  image  dens i ty  sha l l  
b e  2 0 0  P E L S / I n c h .   T h e  m i n i m u m  n u m b e r  o f  P E L S  p e r  l i n e  a n d  m i n i m u m  n u m b e r  o f  scan l ines  sha l l  be  IAW 
M I L - P R F - 2 8 0 0 2 .   R a s t e r  i m a g e  or ien ta t ion  sha l l  be  PEL pa th  o f  90  l ine  p rogress ion  o f  270 .   Accep tance  o f  th i s  
da ta  i t em sha l l  be  based  upon :   se l f  mer i t / con ten t ;  p r io r  accep tance  and  va l ida t ion  of  drawing t r ia l  ras ter  da ta ,  
BLK 1 .c (2 ) ,  i f  o rde red ;  and  v i sua l  compara t ive  ag reement  wi th  d rawing  o r ig ina l s  o r  r ep roduc t ions ,  i f  o rde red .

(2 ) Drawing  Tr i a l  Ras t e r  Da ta .   Requ i rements  sha l l  be  the  same  as  those  fo r  d rawing  mas te r  r a s t e r  da ta ,  BLK 1 .c (1 ) ,  
S A N S  p r i o r  a c c e p t a n c e  of  self .

(3 ) D r a w i n g  M a s t e r  P r o d u c t  D a t a .   D r a w i n g  m a s t e r  p r o d u c t  d a t a  s h a l l  b e  I A W  V H D L  A N S I / I E E E  1 0 7 6 ,  E D I F  E I A  
548 ,  and  IPC-D-350  and  the  fo l lowing  r equ i r emen t s .   Da ta  s h a l l  b e  o n  M I L - S T D - 1 8 4 0  m a g n e t i c  t ape  fo rmat  
op t i ca l  d i sk ,  CD-ROM,  o r  magne t i c  d i sk  wi th  a  mutua l ly  ag reed  upon  fo rma t .   Da ta  sha l l  be  o rgan ized  a s  one  
d r a w i n g  per  f i l e  wi th  mul t ip le  shee t s  pe rmi t t ed .   En t i t i e s  unsuppor ted  o r  unspec i f i ed  by  the  appropr ia te  s t andards  
o r  spec i f i ca t i ons  (VDHL,  IPC,  e tc . )  sha l l  no t  a f fec t  the  da ta  t ransfer  in tegr i ty  of  the  product  in format ion  de l ivered  
under  the  con t rac t .   Format  ve rs ion  " (X)"  sha l l  be  used .   Accep tance  o f  th i s  da ta  i t em sha l l  be  based  upon:   se l f  
mer i t / con ten t ;  p r io r  accep tance  and  va l ida t ion  o f  d rawing  t r i a l  p roduc t  da ta ,  BLK 1 .c (4 ) ,  i f  o rdered ;  and  v i sua l  
c o m p a r a t i v e  ag reement  wi th  d rawing  o r ig ina l s  o r  r ep roduc t ions ,  i f  o rde red .   Va l ida t ion  he re  means  de te rmina t ion  
o f  accep tab le  t r ans fe r  and  t r ans l a t ion  o f  da ta  f rom the  con t rac to r ' s  CAD/CAE sys tem to  the  _____  (add  app l i cab le  
in te r fac ing  sys tem) .

Note: This  is  a  sample attachment.   Information should be tai lored to reflect  program requirements.   See 
technical  manuals  section of  the desktop guide for " c o m p o u n d  documents" (specif ications,  software,  
documentat ion,  lists, etc.).
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Figure  8 -7 .  - -  Sample  Con t rac t  A t tachmen t  On  "DD Form 2554-1 ,  BLK 1 . c  and  BLK 5 ,  D ig i ta l  Da ta  
De l i verab les" .

                                                                                                                                               
C o n t r a c t  # _ _ _ _ _ _ _ _ _
P a g e  2  o f  _ _ _ _ _ _ _ _ _

Attachment  XX (Cont . )
Requirements  for  CALS Product  Del iverables  (Cont . )

(4 ) Drawing  Tr i a l  P roduc t  Da ta .   Requ i remen t s  sha l l  be  same  as  those  fo r  d rawing  mas te r  p roduc t  da ta ,  BLK 1 .c (3 ) ,  
S A N S  p r i o r  a c c e p t a n c e  o f  self .

(5 ) D r a w i n g  M a s t e r  N a t i v e  C A D / C A E  D a t a .   Drawing  mas t e r  na t ive  CAD/CAE da ta  sha l l  be  a s  fo l lows .   The  da ta  
f i l e  fo rmat  sha l l  be  compat ib le  wi th  and  de l ive red  on  a  9 - t r a c k  Q I C  t a p e ,  C D - R O M  o r  m a g n e t i c  d i sk ,  compat ib le  
w i th  _____  ( in se r t  vendor  p roduc t  name) .   CAD/CAE sys t em med ia  sha l l  be  c l ea r ly  l abe l ed  to  descr ibe  the  m e d i a  
fo rma t  me thod ,  con ten t ,  and  med ia  dens i ty .   Da ta  sha l l  be  o rgan ized  a s  one  d rawing  per  f i l e  wi th  mul t ip le  shee ts  
pe rmi t t ed .   Da ta  fo rma t  sha l l  be  compa t ib l e  wi th  _____  ( in se r t  vendor  app l i ca t ion  package  name ,  ve r s ion  number )  
fo rmat ,  u s ing  the  na t ive  b ina ry  fo rmat  suppor ted  by  the  _____  ( inse r t  vendor  p r o d u c t  n a m e )  C A D  sys tem.   Al l  
in fo rmat ion  necessa ry  to  open  and  man ipu la te  the  da ta  f i l e s ,  i nc lud ing :   l ib rar ies ,  log ica l  name def in i t ions ,  and  
o the r  suppor t i ng  f i les  sha l l  be  de l ivered  wi th  d rawing  f i l e s .   Non-vendor - suppor t ed  "Ut i l i t ies"  ( i .e . ,  sof tware  
produc t )  sha l l  no t  a f fec t  the  da ta  t rans fe r  in tegr i ty  o f  the  produc t  in format ion  de l ivered  under  the  cont rac t .   
Accep tance  o f  th i s  da ta  i t em sha l l  be  based  upon :   se l f  mer i t / con ten t ;  p r io r  accep tance  and  va l ida t ion  o f  d rawing  
t r ia l  na t ive  CAD/CAE da ta ,  BLK 1 .c (6 ) ,  i f  o rde red ;  and  v i sua l  compara t ive  ag reemen t  w i th  d rawing  o r ig ina l s  o r  
r ep roduc t ions ,  i f  o rde red .   Va l ida t ion  he re  means  de te rmina t ion  o f  accep tab le  t r ans fe r  and  t r ans la t ion  o f  da ta  f rom 
the  con t r ac to r ' s  CAD/CAE sys t em to  t he  _____  ( add  app l i cab l e  in te r fac ing  sys tem) .

(6 ) D r a w i n g  T r i a l  N a t i v e  C A D / C A E  D a t a .   Requ i rement s  sha l l  be  the  same  as  those  fo r  d rawing  mas te r  na t ive  
C A D / C A E  d a t a ,  B L K  1 . c ( 5 ) ,  S A N S  p r i o r  acceptance  of  se l f .

(7 ) D r a w i n g  M a s t e r  I G E S  C A D / C A E  D a t a .   Drawing  mas t e r  IGES  CAD/CAE da t a  sha l l  be  a s  f o l l ows .   Data  sha l l  be  
de l ive red  on  a  9 - t rack  t ape ,  QIC tape ,  o r  magne t ic  d i sk .   Da ta  sha l l  be  o rgan ized  as  one  d rawing  per  f i l e  wi th  
mul t ip le  shee t s  pe rmi t t ed .   MIL-PRF-28000  de f ined  en t i t i e s  a re  manda to ry .   En t i t i e s  no t  fu l ly  suppor ted  o r  
s u p p o r t e d  b y  a  s u b s e t  o f  M I L - P R F - 2 8 0 0 0  to  bes t  match  the  con t rac tor ' s  CAD fea tures ,  sha l l  be  iden t i f i ed  by  the  
con t rac to r .   Unsuppor t ed  o r  unspec i f i ed  "vo lun tee r "  ent i t ies  shal l  not  a f fec t  the  da ta  t ransfer  in tegr i ty  of  the  
p roduc t  i n fo rma t ion  de l ive red  unde r  the  cont rac t .   Data  produc t  f i l es  sha l l  be  wr i t t en  in  ASCII  form.   A c c e p t a n c e  
o f  th i s  da ta  i t em sha l l  be  based  upon:   se l f  mer i t / con ten t ;  p r io r  accep tance  and  va l ida t ion  o f  d rawing  t r i a l  IGES 
C A D / C A E  d a t a ,  BLK 1 .c (8 ) ,  i f  o rde red ;  and  v i sua l  compara t ive  ag reement  wi th  d rawing  o r ig ina l s  o r  
r eproduc t ions ,  i f  o rde red .   Va l ida t ion  he re  means  de te rmina t ion  o f  accep tab le  t r ans fe r  and  t r ans la t ion  o f  da ta  
f rom the  con t r ac to r ' s  CAD/CAE sys t em to  t he  _____  ( add  app l i cab le  i n t e r f ac ing  sys tem) .

(8 ) D r a w i n g  T r i a l  I G E S  C A D / C A E  D a t a .   Requ i remen t s  sha l l  be  same  as  those  fo r  d rawing  mas te r  I G E S  C A D / C A E  
da t a ,  BLK 1 . c (7 ) ,  SANS p r io r  accep t ance  of  self .

(9 ) T B D

(10) T B D

(11) T B D

(12) T B D

This  is  a  Sample Attachment.   Information should be Tai lored to  Reflect  Program Requirements .
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Figure  8 -7  ( con t . ) .   Sample  Con t rac t  A t tachmen t  On  "DD Form 2554-1 ,  BLK 1 . c  and  BLK 5 ,  D ig i ta l  Da ta  
De l i verab les" .
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Figure  8 -8 .  - -  Sample  A t tachmen t  fo r  DD Form 1423-1 ,  BLK 14 ,  "Dis t r ibu t ion" .

5.3 --  Contractor Validation
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The  cont rac tor  should  be  requ i red  to  va l ida te  tha t  the  TDP and  assoc ia ted  e lements  conform to  the  
cont rac tua l  requi rements .   In  those  ins tances  where  mater ie l  ha s  been  deve loped  or  p roduced ,  the  
cont rac tor  sha l l  va l ida te  tha t  the  TDP and  assoc ia ted  e lements  accura te ly  depic t  the  mater ie l  deve loped  or  
p roduced  unde r  the  cont rac t .   Use  of  the  TDP in  producing ,  inspect ing ,  and  tes t ing  sa t i s fac tory  mater ie l  i s  
cons idered  accep tab le  ev idence  tha t  the  va l ida t ion  requ i rement  has  been  m e t .   W h e n  specif ied in  the  
cont rac t  o r  purchase  order ,  the  cont rac tor ' s  va l ida t ion  sha l l  be  documented  in  a  TDP va l ida t ion  report .

5.3.1  - -  Val idation by Contractor Physical  Configuration Audit  (PCA) or Verif icat ion Reviews

The  Government  may  requ i re  the  con t rac to r  to  va l ida te  the  TDP th rough  PCAs ,  Conf igura t ion  I t em 
Ver i f i ca t ion  Reviews  (CIVR) ,  o r  by  o ther  methods  th rough  spec i f i c  work  tasks  in  the  s ta tement  o f  work  of  
the  cont rac t  or  purchase  order .   Unless  such  tasks  a re  inc luded in  the  cont rac t  or  purchase  order ,  the  
me thod  o f  va l ida t ion  shal l  remain  the  cont rac tor ' s  opt ion .

5.3.2  - -  TDP Validat ion Report

A TDP va l ida t ion  repor t  i s  used  by  the  Government  to  rev iew the  p rocedures  and  eva lua te  the  resu l t s  o f  
the  cont rac tor ' s  va l ida t ion  of  the  TDP as  conforming  to the  da ta  requi rements  in  the  cont rac t  o r  purchase  
order .

5.4 - -  Government Verif icat ion

The acceptance  of  CALS d ig i ta l  da ta  products ,  e i ther  de l ivered  on  phys ica l  media  or  by  CITIS ,  i s  d i f fe ren t  
in  severa l  ways  f rom the  accep tance  o f  comparab le  paper  da ta  p roduc t s .   The  fo l lowing  paragraphs  p rov ide 
de ta i l s  on  the  acceptance  of  d ig i ta l  da ta  products .

5.4.1 --  Digital  Data Acceptance

The unique  aspec t  of  CALS dig i ta l  da ta  de l iverables  i s  tha t  they  wi l l  be  subjec t  to  inspec t ion  and  
accep tance  on severa l  levels .

1 . Phys ica l  Med ia :   The  f i r s t  level  of  acceptance  i s  to  the  phys ica l  media .   This  acceptance  wi l l  
ensure  tha t  the  de l ivery  media  was  in  accordance  wi th  de l ivery  speci f ica t ions .   This  level  of  
inspec t ion  wi l l  no t  be  used  i f  da ta  has  been  formal ly  de l ivered  v ia  CITIS.

2 . C A L S  D a t a  E x c h a n g e  F o r m a t s :   The  second leve l  of  acceptance  i s  adherence  to  the  spec i f ied  
CALS da ta  exchange  fo rmat ( s ) .   Th i s  l eve l  of  accep tance  i s  app l i ed  to  the  MIL-STD-1840  
digi ta l  da ta  format  i f  speci f ied  by the  contract .   This  level  o f  accep tance  may be  a ided  by  
au toma ted  too l s  ob ta ined ,  i f  ava i lab le ,  f rom the  CALS Tes t  Ne twork  or  each  Serv ice  
c o m p o n e n t  C A L S  o f f i c e .

3 . Da ta  Con ten t  and  Forma t :   The  las t  level  of  acceptance  i s  the  da ta  content  and format .   This  
accep tance  wi l l  be  per formed e i ther  manua l ly  o r  th rough  the  use  of  computer -ass i s ted  too ls .   
Pre-acceptance  of  any  and a l l  l eve ls  of  acceptance  may be  per formed a t  the  cont rac tor ' s  fac i l i ty  
a n d  final  accep tance  sha l l  a lways  be  pe r fo rmed  a t  a  Government  facil i ty.
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Sect ion 9
Apply ing  CALS to  the  Creat ion ,

Management ,  and  Use  o f  Techn ica l  Manua l s

Next  Sec t ion


