
Program Manager's Desktop Guide for Continuous Acquisition and Life-Cycle Suppo

018EZ016.RTF 1 Wed Aug 25 199910:52:18

Prev ious  Sec t ion

4.0 - -  Digital  Representat ion for  Communicat ion of  Product  Data:   IGES Applicat ion Subsets  and 
IGES Appl icat ion Protocols  (MIL-PRF-28000)

4.1 --  Purpose

MIL-PRF-28000 i s  the  mi l i ta ry  spec i f ica t ion  for  the  d ig i ta l  representa t ion  of  product  def in i t ion  da ta  us ing  
the  In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES)  as  spec i f i ed  by  Amer ican  Na t iona l  S tandard  (ANS)  
US PRO/IPO-100-1996 .   The  pend ing  r ev i s ion  o f  MIL-PRF-28000 ,  Rev i s ion  B ,  wi l l  a l low the  use  o f  any  
IGES ve r s ion  f rom IGES 4 .0  (Amer i can  Soc ie ty  o f  Mechan ica l  Eng inee r s  (ASME)  s t anda rd  
Y14 .26M-1989 ,  Dig i t a l  Represen ta t ion  fo r  Communica t ion  o f  P roduc t  Def in i t ion  Da ta )  th rough  the  
newly- re leased  IGES 5 .3 .

In  e s sence ,  MIL-PRF-28000  de f ines  the  DoD app l i ca t ion  p ro toco l s  fo r  IGES.   MIL-PRF-28000  i s  
organized  in to  f ive  c lasses  by  appl ica t ion  area  to  meet  the  de l ivery  needs  of  each  appl ica t ion .

                                                                                                                                
Class Content
                                                                                                                                
      1                     Technica l  I l lus t ra t ions  Subse t                                                     
      2                     Eng inee r ing  Drawings  Subse t                                                     
      3                     E lec t r ica l /E lec t ron ic  Appl ica t ions  Subse t  (W i t h d r a w n )*         
      4                     Geome t ry  fo r  NC Manufac tu r ing  Subse t                                    
      5                     Th ree -Dimens iona l  (3D)  P ip ing  App l i ca t ion  P ro toco l               
      6                     Layered  E lec t r i ca l  P roduc t s  (LEP)  Appl ica t ion  Pro toco l           
      7                     3 D  G e o m e t r y                                                                               

Note *: Class 3 IGES will be withdrawn from MIL-PRF-28000 in Revision B, and replaced 
with the class 6 LEP Application Protocol.

The bas ic  uni t  of  informat ion  wi th in  a  MIL-PRF-28000 c lass  i s  an  en t i ty ,  such  as  a  l ine ,  poin t ,  c i rc le ,  o r  
conic  a rc .   The  subse ts  a re  composed  of  en t i t i es  f rom ASME Y14 .26M - -  1989 ,  t he  equ iva l en t  o f  IGES  
Vers ion  4 .0 ,  and  la te r .   The  c lass  5  Appl ica t ion  Pro tocol  i s  composed  of  en t i t i es  f rom IGES Vers ion  5 .1 .   
The  c l a s s  6  App l i ca t ion  P ro toco l  i s  de f ined  in  ANS US PRO/ IPO-111-1996 .   A  MIL-PRF-28000  f i l e  mus t  
use  one  of  the  s ix  approved  c lasses  shown above ,  ind ica t ing  the  spec i f ic  conformance  c lass  used  in  the  
s ta r t  sec t ion  a t  the  beg inning  of  the  MIL-PRF-28000 f i l e .

4.2 --  Scope

MIL-PRF-28000  spec i f i e s  s ix  c l a s ses  o f  the  IGES s tandard  ( technica l  i l lus t ra t ions ,  engineer ing  drawings ,  
numer i ca l  con t ro l  manufac tur ing ,  3D p ip ing ,  Layered  Elec t r i ca l  Produc ts ,  and  3D geomet ry)  as  opposed  to  
the  ent i re  IGES  s t anda rd .   MIL-PRF-28000  subd iv ides  t he  IGES  spec i f ica t ion ,  because  IGES is  la rge  and  
c o m p l e x ,  wi th  d i f fe ren t  op t ions  tha t  may be  used  to  represent  t h e  s a m e  C o m p u t e r  A i d e d  D e s i g n  ( C A D )  
mode l  en t i ty .   As  a  r esu l t ,  CAD sof tware  vendors  se ldom suppor t  every  IGES ent i ty  in  the  speci f ica t ion ,  
but  suppor t  a  subse t  of  IGES tha t  bes t  matches  the  fea tures  of  the i r  CAD sys tem.   Invar iab ly ,  there  i s  a  
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m i s m a t c h  be tween  the  se t  o f  en t i t i e s  by  one  CAD sys tem's  p re -processor  and  ano ther  CAD sys tem's  
pos t -processor .   There  i s  no  guarantee  tha t  the  in tersec t ion  of  the  two d i f ferent  CAD sys t ems '  suppor t ed  
IGES ent i t ies  i s  adequate  for  the  requi red  da ta  t ransfer  ( see  paragraph 4 .4) .

4.2.1 --  Application Subsets

The f i r s t  four  c lasses  and  c lass  7  of  MIL-PRF-28000 spec i fy  the  en t i t i es  needed  for  spec i f ic  appl ica t ion  
subse ts .   In  th i s  way the  rec ip ien t  of  a  MIL-PRF-28000 da ta  f i le  may spec i fy  the  c lass  of  da ta  needed  
w i thou t  becoming an  exper t  on  the  IGES.   The  only  o ther  en t i t i es  a l lowed in  the  f i le  a re  "volunteer"  
ent i t ies .   As s t a ted  by  MIL-PRF-28000 ,  "vo lun tee r"  en t i t i e s  mus t  be:

z V a l i d  A S M E  Y 1 4 . 2 6 M  e n t i t i e s ,
z Not  necessary  for  the  product  da ta  representa t ion ,  and
z Meant  on ly  fo r  r e s to r ing  the  env i ronment  on  the  CAD sys tem tha t

or ig inal ly  developed the  f i le  for  t ransmit ta l .

These  requi rements  a re  p laced  on  volunteer  en t i t i es  so  tha t  the  CAD sys tem tha t  rece ives  the  f i l e  wi l l  not  
lose  product  informat ion  i f  i t  does  not  t ransfer  the  "volunteer"  ent i t ies .

The  MIL-PRF-28000  app l ica t ion  subse t s  spec i fy  the  en t i t i e s  a l lowed  in  tha t  c lass  th rough  a  l i s t  o f  ASME 
Y 1 4 . 2 6 M  ent i t ies  g iven in  table  form.   Limi ts  on  the  ent i t ies  are  g iven through notes  on  tha t  table .   Rules  
a re  a l so  g iven  for  the  en t i ty  cons t ruc t ion .   Guidance  i s  p rovided  for  MIL-PRF-28000 f i l e  cons t ruc t ion  
r equ i r emen t s  for  each sect ion (s tar t  sec t ion,  g lobal  sec t ion,  d i rec tory  ent ry  sect ion,  parameter  data  sec t ion,  
and  t e rmina te  sec t ion)  of  an  IGES f i le  for  each c lass .

The  subse t  concep t  addresses  many  of  the  use r ' s  p rob lems ,  but  i s  not  an  ent i re  solut ion.   One di f f icul ty  is  
tha t  the  subse ts  address  the  needs  of  appl ica t ions  by d i rec t ly  spec i fy ing  the  par t icu lar  IGES ent i t ies  to  be 
inc luded  in  the  subse ts ,  bu t  do  no t  inc lude  enough informat ion  on  how to  use  those  en t i t i es  to  t ransfer  al l  
the  product  da ta  typica l ly  needed by  tha t  appl ica t ion .   Most  IGES ent i t ies  a re  genera l  purpose  in  na ture .   
They  can  be  combined  to  c rea te  cons t ruc t s  needed  for  p roduc t  da ta  t rans fe r ,  such  as  a  circui t  in  an 
e lec t r ica l  appl ica t ion ,  but  they  do  not  r igorous ly  def ine  how th is  i s  done .   This  can  be  a  problem in  t ransfer ,
 because  un less  the  rece iv ing  sys tem knows  how the  IGES en t i t i e s  were  combined  to  create  the  const ruct ,  
and  has  a  r igorous  def in i t ion  of  the  meaning  of  the  cons t ruc t ,  tha t  rece iv ing  sys tem wil l  not  be  able  to  
in terpre t  the  cons t ruc t .   The  bas ic  da ta  i s  t rans la ted ,  but  not  a l l  the  informat ion  needed to  t rans la te  product  
data  for  the  appl ica t ion  i s  t ransfer red .   In  genera l ,  th i s  i s  because  IGES is  des igned to  exchange  product  
da ta  ra ther  than  produc t  "mode ls . "   See  paragraph  8 .0  on  STEP for  fu r ther  in format ion  on  s tandards  which  
suppor t  the  exchange  o f  p roduc t  mode l s .

The  f ive  app l ica t ion  subse t s  de f ined  wi th in  MIL-PRF-28000  a re  desc r ibed  in  the  fo l lowing  paragraphs .

Class  1 :   Technica l  I l lus t ra t ions  Appl ica t ion  Subse t .   The  c lass  1  appl ica t ion  subse t  i s  for  the  exchange  of 
i l lus t ra t ions ,  normal ly  used  for  t echnica l  publ ica t ions .   The  emphas is  in  a  c lass  1  IGES exchange  i s  on  the  
v isual  appearance  of  the  i l lus t ra t ions ,  not  on  the  funct ional i ty  of  the  ent i t ies  wi th in  the  c lass .   Class  1 is  a 
two  d imens iona l  subse t  wi th  l imi t ed  non-geomet r i c  in format ion  ( such  as  subf igures) .

C lass  2 :   Eng inee r ing  Drawings  Appl ica t ion  Subse t .   The  c lass  2  appl ica t ion  subse t  i s  for  the  exchange  of 
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product  da ta  to  be  de l ivered  as  par t  of  a  technica l  da ta  package  (TDP) .   No te  tha t  MIL-T-31000 ,  Techn ica l  
Data  Packages ,  Genera l  Spec i f ica t ion  for ,  which  or ig ina l ly  governed  the  con ten ts  o f  a  TDP,  has  been  
cance l l ed  and is  being t rans i t ioned to  a  deta i l  speci f ica t ion,  MIL-DTL-31000 .   The  emphas i s  in  a  c l a s s  2  
I G E S  e x c h a n g e  i s  on  comple teness ,  funct ional i ty  of  the  d r awing  mode l ,  and  v i sua l  equ iva lency  fo r  human 
in terpre ta t ion .   The  c lass  conta ins  many geometr ic  en t i t ies ,  annota t ion  ent i t ies  and  a t t r ibutes  such  as  co lor  
and  l ine  fonts ,  a long  wi th  organiza t iona l  in format ion  such  as  leve ls  and  subf igures .   The  geometr ic  en t i t ies  
in  this  c lass  a re  th ree  d imens iona l ,  though two d imens iona l  da ta  can  be  t ransfer red  by  p lac ing  a l l  the  
in fo rmat ion  on  the  same  p lane  wi th in  the  send ing  CAD sys tem.

Class  3 :   E lec t r ica l /Elec t ronic  Appl ica t ions  Subse t .   Wi th  Rev i s ion  B  o f  MIL-PRF-28000 ,  the  c l a s s  3  
appl ica t ion  subse t  wi l l  be  wi thdrawn,  and  rep laced  by  the  c lass  6  Layered  Elec t r ica l  Produc ts  (LEP)  
Appl ica t ion  Pro toco l .

C las s  4 :   Geomet ry  fo r  NC Manufac tu r ing  App l i ca t ion  Subse t .   The  Class  4  appl ica t ion  subset  i s  for  the  
e x c h a n g e  of  p roduc t  da ta  for  manufac tur ing  by  numer ica l  con t ro l .   I t  i s  designed to  di rect ly  support  the  
geomet ry  da ta  needs  o f  p rocess  p lann ing  and  numer ica l  con t ro l  (NC)  cut ter  pa th  genera t ion .   The  
emphas i s  in  a  c lass  4  IGES exchange  i s  on  the  comple teness  and  func t iona l i ty  of  the  par t  model .   
Geomet ry  da ta  fo r  NC manufac tu r ing  i s  e i the r  two-d imens iona l  (2D)  wiref rame,  for  prof i les  or  shee t  meta l ,
 o r  a  3D wi re f rame model ,  fo r  mul t i -ax i s  machin ing .   P rec i s ion  and  accuracy  on  the  wi re f rame and  sur face  
geomet ry  mus t  be  main ta ined ,  as  wel l  as  f i r s t  o rder  con t inu i ty .   Geomet ry  and  Text  fo rm the  major i ty  of  
the  data  for  th is  c lass .

C lass  7 :   3D Geomet ry  Subse t .   The  Class  7  appl ica t ion  subse t  i s  for  the  exchange  of  geometry  da ta  for  
manufac tu r ing  by  numer ica l  con t ro l .   The  emphas i s  in  a  c lass  7  IGES exchange  i s  on  the  comple teness  and  
func t iona l i ty  o f  the  par t  model .   Geomet ry  da ta  fo r  NC manufac tur ing  i s  used  to  descr ibe  the  nomina l  
shape  of  the  par t ,  e i ther  as  a  3D wire f rame,  o r  as  a  3D wire f rame model  wi th  sur faces ,  such  as  for 
mul t i - ax i s  mach in ing .   Geomet ry  da ta  a lone  fo rms  al l  of  the  data  i tems in  this  c lass .

4.2.2 --  Application Protocols

An Appl ica t ion  Pro toco l  (AP)  i s  a  way  to  t r ans fe r  de f ined  p roduc t  da ta  th rough  IGES.   An  AP documents  
the  user  requi rements  for  an  appl ica t ion  in  a  graphica l  m o d e l  ca l l ed  an  Appl ica t ion  Refe rence  Mode l  
( A R M ) .   T h e  requi rements  in  the  ARM are  then  represen ted  by  spec i f ic  IGES en t i t i es  in  a  g iven  AP ( the  
Appl ica t ion  In te rpre ted  Model ,  o r  AIM) .   APs  enab le  IGES to  be  used  to  t rans fe r  product  data  re l iably  
un t i l  PDES/STEP  i s  ma tu r e  and  wide ly  ava i lab le  f rom the  c o m m e r c i a l  C A D  v e n d o r s .   APs  prov ide  a  
def ined  and  more  re l i ab le  method  fo r  t r ans fe r r ing  p roduc t  da ta  th rough  IGES.

z An AP i s  composed  o f  t he  fo l lowing  e l emen t s :
z A scope  and  requ i rements  sec t ion ;
z An App l i ca t i on  Re fe rence  Mode l  (ARM)  o f  t he  suppor t ed  in format ion  tha t

expla ins  what  i s  covered  in  the  appl ica t ion  and  how the  d i f fe ren t  e lements
re la te  to  one  another ;

z An Appl i ca t ion  In te rp re t ed  Mode l  (AIM)  tha t  shows  how the  in fo rma t ion
i s  mapped  in to  IGES en t i t i e s ;  and

z Confo rmance  Requ i r emen t s  and  Abs t r ac t  Tes t  Pu rposes .
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APs a re  very  spec i f ic  in  na ture .   For  example  the  3D Pip ing  AP (c lass  5 )  exc lus ive ly  suppor t s  the  exchange 
of  p roduc t  da ta  fo r  3D p ip ing  sys tem models .   I t  does  no t  suppor t  p ip ing  engineer ing  drawings .   A  user  
w i s h i n g  to  t rans fe r  an  eng ineer ing  drawing  of  a  p ip ing  sys tem would  have  to  use  an  Engineer ing  Drawing  
AP .   A l so ,  on ly  CAD/CAM sys t ems  suppor t ing  p ip ing  wi l l  be  ab le  to  suppor t  the  p ip ing  AP.   A 
C A D / C A M  s y s t e m  t h a t  d o e s  not  suppor t  p ip ing  jus t  does  not  have  the  appropr ia te  cons t ruc ts  wi th in  i t s  
da tabase  to  e i ther  output  da ta  in  the  Pip ing  AP,  or  input  the  da ta  re l iab ly .   APs  wi l l  p rovide  increased  
informat ion  t ransfer ,  bu t  w i t h  a  much nar rowed scope  in  the  in format ion  tha t  i s  t ransfe r red .

Class  5 :   3D P ip ing  Appl ica t ion  Pro toco l . :   The  c lass  5  appl ica t ion  pro tocol  i s  for  the  exchange  of  product  
da ta  for  3D p ip ing  sys tem models ,  bu t  no t  p ip ing  drawings  or  in te rna l  de ta i l s  o f  equipment .   The  c lass  5  
AP conveys  shape  and  loca t ion ,  connec t iv i ty ,  mate r ia l  charac te r i s t i cs ,  in format ion  about  e lements  in the 
p ip ing  sys tem,  and  the  p ip ing  sys tem as  a  whole .   The  emphas i s  in  a  c lass  5  AP exchange  i s  on  the  
r equ i r emen t s  for  the  fabr ica t ion  and  assembly  of  p ip ing  sys tems.   The  c lass  5  appl ica t ion  pro tocol  
p rov ides  in fo rmat ion  for  the  core  requi rements  of :   in ter ference  analys is ,  connect iv i ty  checks ,  bas ic  par ts  
l is ts ,  graphics  presenta t ion ,  bas ic  p ip ing  i sometr ics ,  p ipe  bending  ins t ruc t ions ,  and  l imi ted  p ip ing  redes ign .  
 Th is  c lass  5  AP i s  no t  in tended  for  genera l  purpose  CAD sys tems ,  bu t  fo r  3D p ip ing  sys tem appl ica t ions  
on ly .   Both  the  sending  and  rece iv ing  sys tems  mus t  suppor t  the  3D p ip ing  sys tem appl ica t ion  and  the  c lass  
5  3D P ip ing  Appl i ca t ion  Pro toco l  fo r  mean ingfu l  exchange .

Class  6 :   Layered  Elec t r ica l  Produc t  (LEP)  Appl ica t ion  Pro tocol .   The  c lass  6  appl ica t ion  pro tocol  models  
e lectr ical  componen t s  and  assembl ies  to  suppor t  the  e x c h a n g e  of  e lec t r ica l  product  models .   The  c lass  6  
AP  r ep l aces  the  c lass  3  Elec t r ica l /E lec t ron ics  Appl ica t ion  Subse t .   The  emphas is  in  a  c lass  6  AP exchange  
is on  the  requi rements  for  the  fabr ica t ion  and  assembly  of  e lec t r ica l  sys tems.   The  c lass  6  appl ica t ion  
pro tocol  uses  some en t i t i es  f rom IGES 5 .1  or  la te r  which  a re  no t  inc luded  in  ear l ie r  vers ions  of  IGES.   
Class  6  f i les  a re  c rea ted  in  accordance  w i th  t he  ANS US  PRO/ IPO-111-1996  Laye red  E lec t r i ca l  Produc ts  
I G E S  appl ica t ion  pro tocol .

4.3 - -  Status and Planned Extensions

The  cu r ren t  r ev i s ion  o f  MIL-PRF-28000 ,  Rev i s ion  A ,  Amendmen t  1 ,  i s  based  upon  an  unde r ly ing  Amer ican 
N a t i o n a l  S t a n d a r d  ( A S M E  Y 1 4 . 2 6 M - 1 9 8 9 )  a n d  the Ini t ial  Graph ics  Exchange  Spec i f i ca t ion  ( IGES)  
Ver s ion  5 .1 ,  bo th  o f  wh ich  were  deve loped  by  the  IGES/PDES Organ iza t ion  ( I P O ) .   T h e  O A S D  C A L S  
Evalua t ion  and  In tegra t ion  Off ice  (EIO)  coopera tes  wi th  the  vo lun ta ry  IPO through  the  I P O ' s  C A L S - P D E  
S t a n d i n g  C o m m i t t e e .   T h e  C A L S - P D E  r e v i e w s  p roposed  changes  and  sugges t s  new changes  a t  the  IPO 
mee t ings .   The  CALS-PDE i s  a  sou rce  o f  IGES t echn ica l  exper t i se  and  i s  ins t rumenta l  in  ensur ing  the  
qual i ty  o f  r ev i s ions  o r  amendment s  to  MIL-PRF-28000A.   The  new pe r fo rmance  spec i f i ca t ion  
M I L - P R F - 2 8 0 0 0 B  i s  s c h e d u l e d  to  be  pub l i shed  in  the  Autumn of  1997 .   Th i s  pend ing  revis ion of  
MIL-PRF-28000B,  wi l l  a l low the  use  o f  any  IGES ve r s ion  f rom IGES 4 .0  (Amer ican  Soc ie ty  o f  
M e c h a n i c a l  E n g i n e e r s  ( A S M E )  s t a n d a r d  Y 1 4 . 2 6 M - 1 9 8 9 ,  Dig i t a l  Represen ta t ion  fo r  Communica t ion  o f  
P r o d u c t  Def in i t ion  Data )  th rough  the  newly- re leased  IGES 5 .3 .

The  fo l lowing i s  a  l i s t  of  technica l  changes  tha t  wi l l  be  i nc luded  i n  MIL-PRF-28000B:

z Add c lass  6  - -  IGES Layered  E lec t r i ca l  P roduc t  (LEP)  A P
z Dele te  c lass  3  - -  E lec t r ica l /Elec t ronic  Appl ica t ions  Subse t
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z Upda te  c l a s s  2  - -  Eng inee r ing  Drawing  Subse t  to  IGES v5 .3
z A d d  V i s u a l  C o n f o r m a n c e  R e q u i r e m e n t s

4.4 --  Implementation Issues

The  me thod  by  wh ich  t he  s ende r s  o f  a  MIL-PRF-28000-compl i an t  IGES f i le  wi l l  p roduce  appl ica t ion  
subse ts  i s  a  poss ib le  concern  for  the  implementa t ion  of  M I L - P R F - 2 8 0 0 0 .   The  prefer red  method i s  for  the  
o r ig ina to r ' s  CAD sys tem 's  IGES t rans la to r  to  p roduce  the  MIL-PRF-28000  f i l e .   But ,  an  a l ternat ive  
m e t h o d  i s  fo r  the  CAD sys tem to  p roduce  the  IGES f i l e  which  i s  subsequen t ly  run  th rough  commerc ia l  
f l avor ing  sof tware  to  p roduce  the  MIL-PRF-28000  compl ian t  f i l e .   T h i s  m e t h o d  m u s t  b e  per formed  very  
careful ly  to  prevent  any loss  of  the  f i le ' s  under lying s t ructure ,  and is  not  sui ted  for  the  t ransfer  of  
appl ica t ion  pro tocols .

Even perfec t  t ransfer  of  the  appl ica t ion  subse t  does  not  ensure  tha t  a l l  of  the  informat ion  in  the  or ig ina l  
CAD mode l  wi l l  be  t r ans la ted .   For  example ,  a  CAD sys tem may  recogn ize  ob jec t s  such  as  r e s i s t e r s  and  
capac i tors  in  i t s  in te rna l  da ta  base ,  bu t  s ince  IGES has  no  s tandard  way to  represent  such  objec ts ,  these  
objec ts  may be  t ransfer red  as  a  grouping  of  po in ts ,  l ines  and  curves  which  represent  the  objec t .   The  
concept  tha t  a  group of  en t i t ies  represent  an  objec t  is  not  necessar i ly  conveyed by  the  subse t  to  the  rece iv ing 
C A D  s y s t e m .   M I L - P R F - 2 8 0 0 0 A  d i s p l a y s  a n  a w a r e n e s s  of  th is  problem by specifying that  " I t  i s  the  in tent  
of  th is  spec i f ica t ion  to  evolve  in  the  d i rec t ion  of  appl ica t ion  pro tocols  to  ensure  qual i ty  da ta  exchanges" .   
The  app l ica t ion  p ro toco l  work  i s  be ing  deve loped  wi th in  the  IGES/PDES Organ iza t ion  to  t r ans fe r  ob jec t s  
wi th in  an  appl ica t ion  area  ins tead  of  mere ly  a  geometr ic  representa t ion  wi th  l i t t l e  s tandard ized  in te l l igence  
a t tached.   The  3D P ip ing  AP i s  the  f i r s t  AP deve loped  by  the  IPO.

Most  IGES en t i t i es  a re  genera l  purpose  in  na ture .   They  can  be  combined  to  c rea te  cons t ruc t s  needed  for  
product  da ta  t ransfer ,  such  as  a  c i rcui t  in  an  e lec t r ica l  appl ica t ion ,  but  they  do  not  r igorous ly  def ine  how 
th i s  i s  done .   This  can  be  a  p rob lem in  t ransfe r ,  because  un less  the  rece iv ing  sys tem knows how the  IGES  
ent i t ies  were  combined  to  c rea te  the  cons t ruc t ,  the  rece iv ing  sys tem may not  be  ab le  to  in te rpre t  i t .   The 
bas ic  da ta  wi l l  be  t rans la ted ,  but  a l l  the  informat ion  needed to  t rans la te  product  da ta  for  the  appl ica t ion  
wi l l  not  be  avai lable .

MIL-PRF-28000  does  no t  con ta in  any  ra t iona le  fo r  why  a  speci f ic  se t  of  ent i t ies  was  chosen for  an  
appl ica t ion  subse t  over  another  se t  o f  en t i t i es .   This  can  make  ex tens ions  to  the  subse ts  labor ious ,  and  
ra i ses  many  ques t ions  f rom the  use r  and  vendor  communi ty .

Note  tha t  due  to  the  complex i ty  o f  IGES and  CAD sys tems  in  genera l ,  no  CAD sof tware  vendor  suppor t s  
every  poss ib le  IGES en t i ty .   Th is  means  tha t  IGES t rans la t ion  f rom one  CAD sys tem's  p re -processor  to  
a n o t h e r  C A D  sys tem's  pos t -processor  usua l ly  resu l t s  in  a  mismatch  of  a t  l eas t  some ent i t ies  be tween the  
two  sys tems .   Users  a re  adv ised  to  research  and  tes t  the  IGES t rans la t ion  be tween  d i f fe ren t  CAD sys tems  
before  re ly ing  on  them for  regular  in terchange  of  product  da ta .   Tes t  su i tes  of  va l ida ted  IGES ent i t ies  to  
ass is t  in  th is  tes t ing  are  avai lable  f rom severa l  sources ,  inc luding the  CALS S tanda rds  Web  s i t e  a t :

< http:/ /www-cals . i ts i .disa.mil>.

4 .5  - -  Extent  and Nature of  User  and Vendor Support
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The  IGES spec i f i ca t i on  has  much  suppor t  f rom CAD sys t em vendor s .   Mos t  CAD sys t ems  have  some  type  
o f  IGES t r ans l a to r ,  and  even  some  non-CAD sys tems,  such  as  In ter leaf  (an  e lec t ronic  publ ica t ions  sys tem) ,
 suppor t  the  IGES spec i f i ca t ion .   The  suppor t  fo r  MIL-PRF-28000  ( i .e . ,  the subsets)  is  not  as  w idesp read  
as  the  suppor t  for  the  fu l l  IGES s tandard .   The  grea tes t  s ta ted  suppor t  o f  the  subse ts  comes  f rom the  
commerc ia l  f l avor ing  so f tware  and  syn tax  check ing  so f twa re .   MIL-PRF-28000  c lass  2 ,  engineer ing 
d rawings ,  i s  t he  mos t  commonly  suppor ted  c l a s s ,  fo l lowed  by  MIL-PRF-28000  c la s s  1 ,  technical  
i l lus t ra t ions .   In te rgraph  has  a  MIL-PRF-28000  c lass  5  t rans la to r  under  deve lopment .

4.6  - -  Addit ional  Documentat ion

- A S M E  Y 1 4 . 2 6 M  - -  1 9 8 9 ,  D i g i t a l  R e p r e s e n t a t i o n  f o r  C o m m u n i c a t i o n  of  Product  Def in i t ion  
Da ta .

( A S M E  Y 1 4 . 2 6 M  w a s  a d o p t e d  b y  D o D  o n  2 2  D e c e m b e r  1 9 8 9 .   DoD ac t iv i t i es  may order  
A S M E  Y 1 4 . 2 6 M  f r o m :   D e p a r t m e n t  o f  Defense  S ing le  S tock  Po in t ,  Command ing  Of f i ce r ,  
Nava l  Pub l i ca t ions  and  Forms  Cen te r  (NPFC) ,  5801  Tabor  Avenue ,  Ph i l ade lph ia ,  PA  19120 . )

- IGES V5.1  In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES) ,  Vers ion  5 .1 ,  Sep tember  1991 ,  
N I S T I R  4 4 1 2

- U S  P R O / I P O - 1 0 0  D i g i t a l  R e p r e s e n t a t i o n  f o r  C o m m u n i c a t i o n  of  Product  Def in i t ion  Data ,  
I G E S  5 . 2 ,  N o v e m b e r  1 9 9 3

- U S  P R O / I P O - 1 0 0 - 1 9 9 6  D i g i t a l  R e p r e s e n t a t i o n  f o r  C o m m u n i c a t i o n  of  Produc t  Def in i t ion  Data ,
 I G E S  5 . 3 ,  D e c e m b e r  1 9 9 6

- 3 -D  P ip ing  IGES  App l i ca t i on  P ro toco l ,  Ve r s ion  1 .2  USPRO/ IPO-110 ,  Sep t ember  1993

- US PRO/ IPO-111-1996 ,  Laye red  E lec t r i ca l  P roduc t s  App l i ca t ion  Pro tocol .

(Appl ica t ion  fo r  cop ies  o f  the  above  document  sha l l  be  addressed  to :   U .S .  P roduc t  Da ta  Assoc ia t ion  (US 
PRO) ,  2722  Mer r i l ee  Dr ive ,  Su i t e  200 ,  Fa i r f ax  VA  22031 ,  Attn:   IPO Adminis t ra to r . )

Mili tary Standards

M I L - S T D - 1 8 4 0 Automated  In te rchange  o f  Techn ica l  In fo rmat ion

(Copies  of  the  re fe renced  mi l i ta ry  spec i f ica t ions  and  s tandards  a re  ava i lab le  f rom the  S tandard iza t ion  
D o c u m e n t s  Orde r  Desk ,  Bu i ld ing  4D,  700  Robb ins  Avenue ,  Ph i l ade lph ia ,  PA  19111-5094 . )

Federal  Information Process ing Standards (FIPS)

F I P S  P U B  7 9 Magne t ic  Tape  Labe l s  and  F i le  S t ruc tu re  fo r  In format ion
In te rchange

(Copies  o f  the  Federa l  In format ion  and  Process ing  S tandards  (FIPS)  a re  ava i lab le  to  Depar tment  o f  
Defense  ac t iv i t i e s  f rom the  S tandard iza t ion  Documents  Order  Desk ,  Bu i ld ing  4D,  700  Robb ins  Avenue ,  
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Phi lade lph ia ,  PA  19111-5094 .   Others  mus t  r eques t  cop ies  o f  F IPS  f rom the  Na t iona l  Techn ica l  
In fo rmat ion  Serv ice ,  5285  Por t  Roya l  Road ,  Spr ingf i e ld ,  VA  22161-2171 . )

National  Inst i tute  of  Standards and Technology (NIST)

IGES V4 .0  In i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES) ,  Ver s ion  4 .0 ,  Sep tember  1988 ,  NBS88

IGES Technica l  I l lus t ra t ions  Appl ica t ion  Guide ,  i s sue  da te  Ju ly  19 ,  1990 ,  NISTIR 4379

I G E S  5 . 0  R e c o m m e n d e d  P r a c t i c e s  ( R P )  G u i d e  - -  M a y  1 9 9 1 ,  N I S T I R  4 6 0 0

3-D P ip ing  IGES Appl ica t ion  Pro toco l ,  Vers ion  1 .1 ,  M a r c h  1 9 9 2  N I S T I R  4 7 9 7

(Appl ica t ion  fo r  cop ies  o f  the  above  documents  sha l l  be  addressed  to  the  Nat iona l  Technica l  In format ion  
Serv ice ,  5285  Por t  Roya l  Road ,  Spr ingf ie ld ,  VA  22161 . )

(Non-Government  s t andards  and  o the r  pub l i ca t ions  a re  normal ly  ava i l ab le  f rom the  o rgan iza t ions  which  
prepare  o r  which  d i s t r ibu te  the  documents .   These  d o c u m e n t s  a lso  may be  avai lable  in  or  through l ibrar ies  
or  o ther  informat ional  serv ices . )

5.0  - -  Standardized General ized  Markup Language  (SGML) MIL-PRF-28001

5.1 --  Purpose

MIL-PRF-28001  e s t ab l i shes  t he  DoD requ i r emen t s  fo r  the  d ig i ta l  in terchange of  technica l  publ ica t ion  text  
u s ing  the  S tanda rd  Genera l i zed  Markup  Language  ( S G M L )  s tandard .   Da ta  p repared  in  conformance  to  
M I L - P R F - 2 8 0 0 1  wi l l  fac i l i ta te  the  automated s torage ,  re t r ieval ,  in terchange,  and process ing  of  technica l  
d o c u m e n t s  f rom he te rogeneous  da ta  sources .

MIL-PRF-28001  was  p repa red  by  Of f i ce  o f  the  Ass i s t an t  Sec re t a ry  o f  Defense  (OASD)  Produc t ion  and  
Log i s t i c s  (P&L)  CALS and  f i r s t  pub l i shed  on  26  June  1993 .   The  CALS spec i f i ca t i on  MIL-PRF-28001  i s  
t h e  D o D  i m p l e m e n t a t i o n  of  the  in te rna t iona l  s t andard  ISO 8879  "S tandard  Genera l i zed  M a r k u p  L a n g u a g e  
(SGML)" .   Some  f ami l i a r i t y  w i th  SGML i s  needed  t o  unde r s t and  MIL-PRF-28001 .   MIL-PRF-28001  
Revis ion  C i s  cur ren t ly  under  deve lopment  and  i t s  an t ic ipa ted  re lease  da te  i s  the  Spr ing  of  1997 .

The  CALS SGML spec i f i c a t i on  de f ine s  bo th  a  me thodo logy  and  a  h igh  leve l  computer  l anguage  for  
document  r ep resen ta t ion .   I t  provides  a  coherent  and u n a m b i g u o u s  g r a m m a r  a n d  syntax  for  descr ib ing  
whatever  a  user  chooses  to  iden t i fy  wi th in  a  document  regard less  o f  the  type  of  document  or  the  nature  of  
the  document ' s  t ex t .   SGML prov ides  a  fo rmal  markup  p rocedure ,  a l so  independen t  o f  sys t em and  output  
envi ronments ,  fo r  th i s  purpose .   The  def in i t ion  of  the document ' s  s t ruc ture  or  conten t  in  te rms  of  
"e lements" ,  the i r  "a t t r ibutes" ,  "ent i t ies" ,  and other  componen t s  i s  ca l l ed  a  "Document  Type  Def in i t ion  
( D T D ) " .   A  D T D  def ines  the  s t ruc ture  or  f ramework  of  a  spec i f ic  c lass  of  documents .

" S G M L  m a r k u p "  ( o r  a n  " S G M L  d o c u m e n t  i n s t a n c e "  o r  " S G M L  tagged  ins tance")  cons is t s  o f  unformat ted  
ASCII  t ex t  wi th  inse r ted  SGML " tags"  cor responding  to  the  e lements  and  a t t r ibu tes  o f  the  DTD.   These  
tags  ident i fy  e lements  of  the  text  (e .g . ,  t i t les ,  paragraphs ,  tables ,  footnotes)  de f ined  in  the  document ' s  DTD.
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  The  " m a r k e d  u p "  d o c u m e n t  (o r  SGML document  ins t ance )  can  then  be  "pa r sed"  us ing  specia l  sof tware  to  
de te rmine  i f  the  document ' s  t agg ing  conforms  to  the  DTD.   The  SGML tagged  ins tance  i s  the  actual  
" in fo rma t ion  con ten t "  o f  a  document  encoded  i n  S G M L .

The  th i rd  and  f ina l  r equ i red  e lement  to  comple te  an  SGML document  i s  some  fo rm of  ou tpu t  spec i f i ca t ion .  
 MIL-PRF-28001  de f ines  a  Format t ing  Outpu t  Spec i f i ca t ion  Ins tance ,  o r  FOSI .   The  in te rna t iona l  SGML 
c o m m u n i t y  has  been  deve lop ing  the  Document  S ty le  Seman t i c s  and  Spec i f i ca t ion  Language  (DSSSL)  for  
a  number  o f  yea r s ,  and  the  DSSSL approach  i s  beg inn ing  to  be  implemented .   The  FOSI  was  des igned  as  
an  in t e r im approach  to  mee t  DoD needs ,  and  may  b e  supp l an t ed  by  DSSSL a s  DSSSL imp lemen ta t i ons  
ma tu re .

MIL-PRF-28001  does  no t  con t a in  any  DTDs  to  be  u sed  for  de l iver ing  da ta  to  the  Government .   
M I L - H D B K - 2 8 0 0 1 ,  App l i ca t i on  o f  MIL-PRF-28001  Us ing  S t anda rd  Gene ra l i zed  Markup  Language  
(SGML) ,  p rov ides  the  so-ca l led  " templa te"  DTD in  appendix  A.   I t s  ch ie f  func t ion  i s  to  se rve  as  a  " toolki t"  
for  the cons t ruc t ion  o f  DTDs  by  p rov id ing  SGML cod ing  tha t  can  be  incorpora ted  o r  modi f i ed  in  D T D s  
be ing  deve loped .   The  t empla te  DTD a l so  p rov ides  a set  of  e lements  and  a t t r ibu tes  fo r  use  in  new DTDs.   
DTDs  deve loped  by  each  o f  the  se rv ices  can  be  found  o n  t h e  W o r l d  W i d e  W e b .

A "dec la ra t ion  subse t"  i s  used  to  def ine  a  new DTD in  t e rms  of  changes  to  an  ex i s t ing  DTD.   The  
i m p l e m e n t a t i o n  of  the  changes  in  a  dec la ra t ion  subse t  resu l t s  in  a comple te  and  d i f fe ren t  DTD for  the  
co r r e spond ing  mi l i ta ry  spec i f ica t ion .   The  use  of  such  "dec lara t ion  subse ts"  in  c rea t ing  new DTDs th is  
way  ac tua l ly  a l lows  t igh te r  con t ro l  over  the  number  o f  d i s t inc t  DTDs.   Whi l e  DoD wi shes  
M I L - P R F - 2 8 0 0 1  t o  b e  i m p l e m e n t e d  in  a  wide  var ie ty  of  appl ica t ions ,  DoD is  a l so  qui te  conce rned  wi th  
the  uncont ro l l ed  p ro l i fe ra t ion  o f  DTDs,  which  would  requ i re  sk i l l ed  main ta iners  and  ex tens ive  
conf igura t ion  cont ro l  e f for t s  to  manage  ef fec t ive ly .

New DTDs mus t  be  deve loped  fo r  a l l  app l i ca t ions  o f  au tomated  t echn ica l  pub l i ca t ions  fo r  which  ex i s t ing  
C A L S  D T D s  a r e  i n a d e q u a t e .   N e w  D T D s  s h o u l d  b e  cons t ruc ted  us ing  those  e lements  and  a t t r ibu tes  of  the  
" t empla te"  D T D  a s  d e f i n e d  i n  A p p e n d i x  A  o f  M I L - H D B K - 2 8 0 0 1  w h e n e v e r  poss ib le .   Th is  Appendix  
p rov ides  genera l  gu idance  fo r  deve lopment  o f  DTDs .   The  DTD fo r  a  g iven  c las s  o f  documents  such  as  
technica l  manuals  wi l l  e i ther  be  provided  in  the  govern ing  spec i f ica t ions  for  such  documents  or  e l se  be  
comple te ly  spec i f ied  wi th in  the  govern ing  spec i f ica t ions .

5.2 --  Applications

Severa l  DoD ac t iv i t i es  have  cen te red  a round  the  re -use  o f  a l r e a d y - d e v e l o p e d  S G M L  D T D s  a n d  S G M L  
tags  or  e lements .   See  t he  CALS SGML L ib ra ry  and  C A L S  S G M L  R e g i s t r y  a t  the  CALS S tandards  
W W W  s i t e :

< http:/ /www-cals . i ts i .disa.mil>

Numerous  DTDs  have  been  deve loped ,  i nc lud ing  those  DTDs  deve loped  by  the  Ai r  Fo rce  unde r  t he  
Techn ica l  Manua l  Spec i f i ca t ions  S t anda rd iza t ion  (TMSS)  p rog ram,  a s  we l l  a s  a  Work  Package  DTD 
d e v e l o p e d  f o r  N a v a l  A i r  S y s t e m s  C o m m a n d  ( N A V A I R ) .   T h e s e  D T D s  w i l l  b e  inc luded or  speci f ied  in  the  
appropr ia te  func t iona l  spec i f ica t ions .   DTDs can  be  ob ta ined  th rough  the  W o r l d  W i d e  W e b  a t :
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Air  Force : h t tp : / /wpcdso1 .wpafb .a f .mi l
A r m y : h t tp : / /www.as r l . com/cons t ruc t .h tm
Nava l  Forces : h t tp : / /navycals .d t .navy.mi l

MIL-PRF-28001  i s  p r imar i ly  concerned  wi th  the  d ig i t a l  in te rchange  o f  paper -based  manua l s ,  a l though  
M I L - P R F - 2 8 0 0 1  Revis ion  C wi l l  inc lude  a t  leas t  l imi ted  screen  d isp lay  capabi l i t ies .   However ,  e f for t s  a re  
underway to  fu l ly  def ine  the  d ig i ta l  in terchange  of  "paper less" ,  i . e . ,  sc reen  medium technica l  publ ica t ions .   
T h e  M I L - P R F - 8 7 2 6 9  spec i f ica t ion  uses  SGML to  spec i fy  a  rev isab le  da ta  base  for  the  suppor t  o f  
in terac t ive  e lec t ronic  technica l  manua l s  ( IETMs) .

5.3 - -  Status and Planned Extensions

I t  i s  in  the  in teres t  of  both  DoD and indus t ry  to  agree  on  the  wides t  appl icable  se t  of  convent ions  for  the  
prepara t ion  and  in te rchange  of  publ ica t ions  for  defense  and  non-defense  use .   The  fo l lowing  i s  a  l i s t  o f  
t echn ica l  changes  tha t  wi l l  be  inc luded  in  MIL-PRF-28001C,  schedu led  to  be  publ i shed  in  the  Spr ing  of  
1 9 9 7 :

z Bet te r  iden t i fy  the  con ten ts  o f  an  SGML appl ica t ion .

z Prov ide  gu idance  on  reg i s t e r ing  SGML ob jec t s  in  the  C A L S  S G M L  L i b r a r y  ( C S L ) .

z Prov ide  common ru le s  fo r  deve lop ing  a  Forma l  Pub l i c  Ident i f ie r  (FPI)  wi th in  the  DoD.

z Provide  res t r i c t ions  on  deve lop ing  program-spec i f i c  S G M L  o b j e c t s .

z Refer  to  da ta  format  per formance  spec i f ica t ions  to  spec i fy  nota t ion  dec la ra t ions .

z M o d i f y  t h e  C A L S  S G M L  D e c l a r a t i o n  t o  a l l o w  S U B D O C  a n d  to  change  the  dec lara t ion  
quant i t ies  and  capaci t ies .

z Remove  a  s ign i f i can t  amount  o f  exp lana to ry  in fo rmat ion  which  i s  dup l ica ted  in  
M I L - H D B K - 2 8 0 0 1 .

z The  new CALS SGML cons t ruc t s ,  P re sen ta t ion  Spec i f i ca t ion  (PS)  and  Forma t t ing  
Presenta t ion  Speci f ica t ion  Ins tance  (FPSI) ,  a re  in t roduced  in  sec t ion  3 .6 .

z A "con fo rming"  SGML documen t  sha l l  i nc lude  a  Fo rma t t i ng  Output  Spec i f ica t ion  Ins tance  
(FOSI ) ,  FPSI ,  DSSSL,  or  "s tyle  sheet"  as  specif ied  per  contract .

z Acquis i t ion  and  ta i lo r ing  requi rements  a re  def ined  in  sec t ion  6 .2 .

z Append ix  A  i s  comple t e ly  new.   Append ix  A  now con ta ins  expanded  in fo rma t ion  on  how to  
imp lemen t  t he  op t ions  l i s ted  in  paragraph 6 .2  of  the  speci f ica t ion .   Genera l ized  S G M L  
i n f o r m a t i o n  a n d  t h e  E x a m p l e  D T D  w e r e  m o v e d  t o  M I L - H D B K - 2 8 0 0 1 .   T h e  S G M L  
Dec la ra t i on  has  been  moved  to  sec t ion 3  of  the  speci f ica t ion.

z Append ix  B ,  the  Outpu t  Spec i f i ca t ion  has  been  modi f i ed  extens ive ly .
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z Append ix  C  i s  comple t e ly  new.   Append ix  C  i s  an  enhancemen t  o f  t he  OS  DTD to  a l low fo r  
the  e lec t ron ic  fo rmat t ing  and  d i sp lay  of  SGML tagged  da ta .   Da ta  fo rmat  no ta t ion  declara t ions  
a re  now spec i f ied  in  the i r  govern ing  spec i f ica t ions  (e .g . ,  MIL-PRF-28002) .   Charac te r  se t s  and  
rep lacement  t ex t  en t i t i e s  have  been  removed .   Math  and  e lec t ron ic  rev iew subse t s  have  been  
m o v e d  t o  M I L - H D B K - 2 8 0 0 1 .

MIL-PRF-28001  a l so  inc ludes  fea tu res  which  p rov ide  a  more  comprehens ive  spec i f i ca t ion  fo r  the  
in te rchange  of  SGML da ta .   Such  appl ica t ions  inc lude  the  spec i f ica t ions  for  an  Output  Spec i f ica t ion ,  
E lec t ron ic  Review,  and  Par t ia l  Document  de l ivery .   These  spec i f ica t ions  a re  b r ie f ly  d i scussed  be low.

5.3.1 --  Output Specif ication

In  o rder  to  fo rmat  an  SGML source  f i l e ,  a ssoc ia ted  fo rmat t ing  in format ion  mus t  be  p rov ided .   Th is  
assoc ia ted  format t ing  in format ion  mus t  def ine  format t ing  charac te r i s t i cs  such  as  a  page  model ,  fon t  and  
fami ly  charac ter i s t ics ,  po in t  s ize ,  indent ing ,  e tc .   A s tandard  language  was  developed  for  provid ing  the  
assoc ia ted  fo rmat t ing  in format ion  o f  SGML ins tances .   Th i s  l anguage  i s  in  SGML and  i s  in  the  fo rm of  an  
"Ou tpu t  Spec i f i ca t ion"  (OS)  DTD.   Append ix  Bof  M I L - P R F - 2 8 0 0 1  c o n t a i n s  t h e  C A L S  p a p e r  m e d i u m  O S  
D T D .

The  OS DTD def ines  a  f in i te  se t  o f  fo rmat t ing  charac te r i s t i cs  used  to  r igorous ly  descr ibe  the  compos i t ion  
process ing  func t ions  to  be  per formed wi th  respec t  to  the  t ags  o f  a  SGML source  f i l e .   A  Format t ing  Outpu t  
Spec i f ica t ion  Ins tance  (FOSI)  i s  an  ins tance  of  the  OS DTD.   The  FOSI  def ines  va lues  fo r  the  fo rmat t ing  
character is t ics  de f ined  in  the  OS  DTD fo r  eve ry  SGML e lemen t  used  in  the  documen t  DTD,  t ak ing  in to  
accoun t  eve ry  con tex t  in  which  the  SGML e lement  has  a  un ique  fo rmat t ing  requ i rement .   For  example ,  a  
t i t l e  o f  a  TM/TO chapter  i s  format ted  d i f fe ren t ly  than  a  t i t l e  o f  a  TM/TO subparagraph .   The  objec t ive  of  
the  FOSI  i s  to  r igorous ly  def ine  the  fo rmat  s ty le  o f  the  document  to  be  p roduced  f rom the  SGML tagged  
source  f i le ,  as  requi red  by  the  appropr ia te  func t iona l  spec i f ica t ion  (MIL-M-38784C,  e tc . ) .

A  FOSI  shou ld  be  deve loped  fo r  each  DTD to  desc r ibe  a l l  defaul t  format t ing  character is t ics  necessary  to  
compose  and  pub l i sh  a  document  au thored  accord ing  to  tha t  DTD.   The  FOSI  shou ld  be  de l ive red  wi th  the  
SGML source  t agged  f i l e .   S ince  a l l  FOSIs  wi l l  be  wr i t t en  wi th  respec t  to  the  s tandard  OS (paper  medium) , 
vendors  wi l l  be  ab le  to  deve lop  sof tware  tha t  can  accept  and  process  FOSIs  and  in te r face  wi th  the  
pub l i sh ing  sof tware .   However ,  such  au tomat ic  p rocess ing  o f  a  FOSI  i s  no t  a  requ i rement  o f  
M I L - P R F - 2 8 0 0 1 .

5.3.2 --  Electronic Review

M I L - P R F - 2 8 0 0 1  p r o v i d e s  a  m e c h a n i s m  w h i c h  e n a b l e s  a n  e lec t ron ic  rev iew and  comment  capabi l i ty  fo r  
S G M L  tagged source  f i les .   This  capabi l i ty  a l lows rev iewers  loca ted  in  d ive rse  env i ronments  to  make  and  
e x c h a n g e  comments  e lec t ron ica l ly  on  mul t ip le  cop ies  o f  a  document  f i l e  over  a  ne twork .   The  comments  
may then  be  sor ted ,  p rocessed ,  and  incorpora ted  in to  the  document  by  the  f i l e  "owner" .

The  mechan i sm fo r  e l ec t ron ic  r ev i ew o f  SGML tagged  source  f i l es  cons is t s  o f  cer ta in  SGML cons t ruc ts  
w h i c h  a re  incorpora ted  in to  a  DTD for  a  g iven  document  type.   These  SGML cons t ruc t s  have  been  de f ined  
as  genera l ly  as  poss ib le  to  take  in to  account  the  many k inds  of  rev iews:   in te rna l  cont rac tor  rev iews,  
G o v e r n m e n t  rev iews ,  con t rac tor /Government  rev iews ,  spec i f ica t ion  rev iews ,  e tc .
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Plans  fo r  fu tu re  ex tens ions  o f  e lec t ron ic  rev iew inc lude  bo th  a  CALS graph ics  comment  capab i l i ty  us ing  
S G M L  tagging  for  the  comments ,  and  a  capabi l i ty  to  l ink  SGML tex t  and  CALS graphics  f i l es  fo r  re la ted  
changes .   Ef for t s  wi l l  a l so  be  made  to  deve lop  a  more  prec i se  address ing  mechanism for  ind ica t ing  the  
loca t ion  wi th in  document  e l emen t s  o f  a  p roposed  change .

5.3.3 --  Partial  Documents

Par t ia l  document  de l ivery  i s  used  to  t ransmi t  SGML tagged  source  da ta  e i ther  as  an  in te r im de l iverab le  or 
as  an  upda te  package  conta in ing  da ta  fo r  a  document  tha t  has  been  prev ious ly  de l ivered  (e .g . ,  "change  
pages") .   I t s  purpose  i s  to  min imize  the  re t ransmiss ion  of  unchanged  da ta  or  to  ind ica te  incomple te  da ta .   
Par t ia l  document  de l ivery  i s  no t  in tended  to  address  the issues of  page integri ty  or  f idel i ty ,  nor  is  i t  
in tended  to  inc lude  spec i f ic  change  pages .   The  in ten t  of  this  methodology i s  to  a l low the  de l ivery  of  cer ta in 
por t ions  of  a  source  document  such  tha t  the  rece iv ing  sys tem can  ident i fy  the  loca t ion  of  the  in format ion  
in  the o r ig ina l  document  and  per form the  appropr ia te  add i t ion ,  de le t ion ,  o r  rep lacement  opera t ions .   Both  
the  manner  in  which  th i s  i s  accompl i shed  and  the  e f fec t  of  the change  on  compos i t ion  depends  on  the  
rece iv ing  sys tem.

5.4 --  Implementation Issues

MIL-PRF-28001  has  unde rgone  ex tens ive  r ev i s ions  s ince  i t s  in i t ia l  publ ica t ion  on 26 February  1988.   
S G M L  i s  a  complex  and  vo luminous  l anguage ,  and  M I L - P R F - 2 8 0 0 1  contains  a  large  subset  of  i t s  
spec i f ica t ions  and /or  recommendat ions  fo r  the  in te rchange  of  da ta .   Some of  these  have  no t  been  
thoroughly  tes ted ,  inc luding:

- the  me thod  fo r  t agg ing  ma thema t i ca l  equa t ions  (moved  to  MIL-HDBK-28001 ,  a s  gu idance  
informat ion  a t  th i s  t ime)

- the  suf f i c iency  of  OS/FOSI  to  desc r ibe  fo rmat  requ i rements

- the  l inkage  o f  SGML source  f i l e s  wi th  g raph ics

- the  rece ip t  o f  par t i a l  "change  package"  documents  f rom cont rac tors

Current ly ,  there  a re  no  tes t s  for  vendor  products  c la iming  con fo rmance  t o  MIL-PRF-28001 .   Such  
M I L - P R F - 2 8 0 0 1  produc t  conformance  t es t ing  wi l l  depend  upon  the  p roduc t ' s  funct ion.   For  ins tance ,  
c o n f o r m a n c e  t e s t i n g  o f  S G M L  parsers  enta i l s  the  correc t  in terpre ta t ion  of  ISO 8879 .   Conformance  t e s t ing  
of  "auto- taggers"  or  "author ing  s ta t ions"  would  be  l imi ted  to  de termining  the  parsabi l i ty  of  the  ins tances  
genera ted ,  and  aga in  would  invo lve  cor rec t  ISO 8879  in te rpre ta t ion .   Wi th  few excep t ions ,  there  is  no 
d i sagreement  regard ing  the  cor rec t  in te rpre ta t ion  of  ISO 8879.

H o w e v e r ,  c o n f o r m a n c e  t e s t i n g  o f  C A L S  S G M L  p u b l i s h i n g  s y s t e m s  i n v o l v e s  M I L - P R F - 2 8 0 0 1  c o m p l i a n c e  
b u t  M I L - P R F - 2 8 0 0 1  does  no t  r igorous ly  def ine  sys tem requi rements .   For  example ,  whi le  
MIL-PRF-28001  spec i f i e s  t he  r equ i r emen t s  of  a  FOSI ,  i t  does  not  requi re  a  sys tem to  automat ica l ly  
process  such  a  F O S I .   T h e r e f o r e ,  M I L - P R F - 2 8 0 0 1  c o n f o r m a n c e  tes t ing  of  a  publ i sh ing  sys tem would  
l ike ly  be  l imi ted  to  tes t s  fo r  CALS da ta  acceptance  and  va l id  document  format t ing .   At  th i s  t ime ,  
MIL-PRF-28001  t e s t i ng  usua l ly  amounts  to  a  "suf f ic iency  check"  of  the  tool  in  use ;  e.g. ,  "can I  get  i t  to 
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give  me the  ou tpu t  I  want  to  see?"

5.5  - -  Extent  and Nature of  User  and Vendor Support

The  vendor  communi ty  i s  aware  o f  the  evo lv ing  na tu re  o f  MIL-PRF-28001 .   Some  vendors  a re  wa i t ing  
unt i l  the  s tandard  i s  f ina l ized ,  whi le  o ther  vendors  a re  under tak ing  fu l l  implementa t ions  a t  the  present  t ime. 
 A  l a rge  vendor  communi ty  i s  r epresen ted  on  the  CALS Indus t ry  S tee r ing  Group  ( ISG)  E lec t ron ic  
Pub l i sh ing  Commi t t ee .   Fo r  t he  CALS env i ronmen t ,  vendor s  suppor t i ng  MIL-PRF-28001  shou ld  no t  
"hard-code"  the i r  sys tems  to  process  on ly  a  s ing le  DTD or  FOSI .   Cer ta in ly ,  mos t  users  wi l l  be  process ing  
a  var ie ty  of  technical  pub l i ca t ions  wh ich  mus t  con fo rm to  mul t ip l e  DTDs  and  wi l l  require  a  sys tem that  
can  be  conf igured  to  adapt  to  new and  changing  requi rements  as  they  a r i se .

Cur ren t ly  there  a re  var ious  types  of  SGML sof tware  produc ts  ava i lab le  on  the  In te rne t  o r  in  the  commerc ia l 
marke t ,  inc lud ing :

- SGML pa r se r s .   Such  pa r se r s  check  DTDs  fo r  con fo rmance  to  t he  SGML grammar  and  syn tax .  
 They  a l so  check  documen t  ins tances  for  confo rmance  to  a  g iven  DTD.   They  re tu rn  error  
repor t s  on  e r rors  found  in  the  pars ing  process .   Many o ther  SGML sof tware  packages  (e .g . ,  
S G M L  e d i t o r s )  come wi th  a  "bui l t - in"  parser .

- SGML au thor ing  and  ed i t i ng  so f tware  wh ich  "unde r s t ands"  the  DTD as  i t  i s  g iven .   Such  
sof tware  guides  an  au thor  th rough the  c rea t ion  of  a  document ,  no t  r equ i r ing  the  author  to  type 
in  the  SGML tags .   The  keyed- in  tex t  i s  au tomat ica l ly  fo rmat ted  and  d i sp layed  
( n o n - W Y S I W Y G )  on the  screen .

- S G M L  P u b l i s h i n g  s y s t e m s  w h i c h  a c c e p t  a n  S G M L - t a g g e d  document  and  assoc ia ted  g raph ics  
and  compose  the  en t i r e  document  in  accordance  wi th  the  document ' s  fo rmat  specif icat ions ,  
whe ther  in  the  fo rm of  a  FOSI  or  sys tem- in te rna l  "s tyle-sheet" .

- Sof tware  which  au tomat ica l ly  tags  an  ASCII  f i l e  based  on  format -dr iven  t r iggers .   Mos t  o f  the  
"s t ructure"  type tags  ( for  paragraphs,  l i s ts ,  e tc . )  can be au tomat ica l ly  genera ted  wi thout  any  
t rouble .   However ,  un less  the  sof tware  i s  very  sophis t ica ted ,  the  "content"  type  tags  ( for  cross  
references ,  equ ipment  numbers ,  e tc . )  cannot  be  au tomat ica l ly  genera ted .   Conten t  type  tags  are 
very  impor tan t  in  da ta  base  appl ica t ions .   This  "au to- tagging"  sof tware  can  be  used  in  
con junc t ion  wi th  media  conver te r s  to  t r ans la te  fo rmat ted  "sys tem-dependen t"  files (i .e. ,  
"WordPer fec t " )  i n to  SGML f i l e s .

Because  o f  the  in te rna t iona l  na tu re  o f  the  SGML s tandard ,  more  and  more  so f tware  vendors  a re  beg inn ing  
t o  m a k e  thei r  publ ica t ion products  a t  leas t  " S G M L - a w a r e , "  so  users  can  read  a  tagged ins tance  and get  a t  
leas t  some  ou tpu t .   However ,  SGML too l s  r emain  a  r e l a t ive ly  immature  f ie ld  a t  th is  wri t ing ,  especia l ly  for  
o f f i ce  au tomat ion  sof tware .

5.6  - -  Addit ional  Documentat ion

The  pr imary  SGML re fe rence  document  i s  the  In te rna t iona l  Organ iza t ion  fo r  S tandard iza t ion  pub l ica t ion ,  
I S O  8879  " Informat ion  Process ing  - -  Tex t  and  Off ice  S y s t e m s  - -  S tanda rd  Genera l i zed  Markup  Language  
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( S G M L ) " .   This  i s  the  au thor i ta t ive  source  for  SGML,  and  i t  p rovides  the  most  genera l  descr ip t ion  of  
S G M L .   All  non-propr ie t a ry  SGML implementa t ions  a re  based  on  the  me ta - l anguage  de f ined  the re in .

Add i t iona l  documen t s  p rov id ing  gene ra l  and  t echn ica l  background  in fo rma t ion  on  SGML a re :

- M I L - H D B K - 2 8 0 0 1 ,  A p p l i c a t i o n  o f  M I L - P R F - 2 8 0 0 1  U s i n g  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 ) .

- "SGML:   The  Use r ' s  Gu ide  to  ISO 8879"  by  Joan  M.  Smi th  and  Rober t  S tu te ly  ( John  Wi ley ,  
1988)  - -  ch ie f ly  an  index  and  cross - re ference  to  ISO 8 8 7 9 .

- " T h e  S G M L  H a n d b o o k "  b y  C h a r l e s  M .  G o l d f a r b  ( O x f o r d  Univers i ty  Press ,  1990)  - -  essent ia l ly  
an  anno ta ted  ve rs ion  o f  ISO 8879 .

- "SGML An  Au tho r ' s  Gu ide  to  t he  S t anda rd  Gene ra l i zed  Markup  Language"  by  Mar t in  Bryan  
( A d d i s o n - W e s l e y ,  1988)  - -  a  genera l  in t roduct ion  to  S G M L .

- "P rac t i ca l  SGML"  by  E r i c  Van  Herwi jnen  (K luwer  Academic ,  1990)  - -  another  genera l  
i n t roduc t ion  t o  SGML.

Nex t  Sec t ion


