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Prev ious  Sec t ion

8.0 -- ISO 10303 Standards STEP/PDES

8.1 -- Purpose

STEP (S tandard  fo r  the  Exchange  o f  P roduc t  mode l  da ta )  i s  the  unof f i c ia l  name fo r  the  ISO 10303  
s tandards  which  a re  be ing  deve loped  by  the  In te rna t iona l  Organiza t ion  for  S tandard iza t ion  ( ISO) .   STEP i s  
fo rmal ly  ca l led  the  " Indus t r ia l  Automat ion  Sys tems  and  In tegra t ion  - -  Produc t  Data  Represen ta t ion  and  
Exchange  S tandard" .   In  the  Uni t ed  S ta te s ,  STEP i s  known as  PDES which  s t ands  fo r  "Produc t  Da ta  
Exchange  us ing  STEP" .   PDES i s  the  U.S .  o rgan iza t iona l  ac t iv i ty  tha t  suppor t s  the  deve lopment  and  
i m p l e m e n t a t i o n  o f  S T E P .

STEP i s  an  in te rna t iona l  s tandard  which  i s  be ing  des igned  to  g ive  a  comple te  computer - in te rpre tab le  
representa t ion  of  product  da ta  in  a  neut ra l  format  throughout  the  comple te  product  l i fe -cyc le  (des ign ,  
eng ineer ing  ana lys i s ,  manufac ture ,  suppor t  and  main tenance ,  and  d i sposa l ) .   Th is  represen ta t ion  makes  i t  
su i tab le  not  on ly  for  f i le  exchange  but  a l so  as  a  bas is  for  implementa t ion ,  shar ing ,  and  archiv ing  product  
da tabases .   STEP i s  an  ex t remely  broad  spec i f ica t ion ,  inc luding  v i r tua l ly  every  da ta  i tem requi red  to  
deve lop ,  ana lyze ,  manufac tu re ,  document ,  and  suppor t  p roduc t s  r ang ing  f rom mechan ica l  p roduc t s  to  
e lec t ronic  products  to  la rge  s t ruc tures  such as  sh ips  and bui ld ings ,  e tc .

The  STEP s tandards  a re  fundamenta l  to  the  Cont inuous  Acqu i s i t ion  and  L i fe -cyc le  Suppor t  (CALS)  e f fo r t .   
CALS encompasses  an  a rch i t ec tu re  fo r  Cont rac to r  in tegra ted  Techn ica l  In fo rmat ion  Serv ices  (CITIS)  
wh ich  r equ i r e s  an  Defense  Sha red  Da ta  Warehouse  (DSDW) .   The  STEP sha red  da t a  env i ronmen t  w i l l  
p rov ide  the  kerne l  o f  the  DSDW and  wi l l  suppor t  in format ion  access  fo r  p r ime  con t rac to rs ,  
sub-con t rac to r s ,  and  the  DoD.

8.2 -- Typical Application

A typica l  appl ica t ion  of  product  da ta  in  the  form of  a  STEP f i le  i s  shown in  the  fo l lowing  f igure :
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Figure  10-2  - -  Example  o f  a  STEP da ta  f i l e .

8.3 -- Architecture of the Standard

8.3.1 -- STEP Parts

STEP is  organized  as  a  se r ies  of  Par t s  which  a re  d iv ided  in to  s ix  log ica l  g roups .   Each  of  these  groups  i s  
ca l led  a  Class .   Each  Class  has  a  un ique  func t ion  in  STEP.   Wi th in  each  Class ,  documenta t ion  fo r  each  
Par t  i s  be ing  deve loped .   STEP i s  be ing  publ i shed  as  a  se t  o f  in te r - re la ted  s tandards ,  each  of  which  falls 
in to  one  of  the  s ix  Classes  in  the  fo l lowing  f igure.
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Figure  10-3  - -  STEP Par t s .

8.4 -- Status and Planned Extensions

8.4.1 -- STEP Initial Release

The in i t i a l  STEP re lease  in  1994  es tab l i shes  a  foundat ion  for  subsequent  re leases  of  STEP.   This  in i t i a l  
re lease  o f  STEP inc ludes  the  fo l lowing  Par t s :

Pa r t 1 -  Overv iew and  Fundamen ta l  P r inc ip l e s
Par t 1 1 -  E X P R E S S  L a n g u a g e  R e f e r e n c e  M a n u a l
Par t 2 1 -  C lea r  Tex t  Encod ing  o f  the  Exchange  S t ruc tu re
Par t 3 1 -  Con fo rmance  Tes t i ng  Me thodo logy
Par t 4 1 -  Fundamenta l s  P roduc t  Desc r ip t ion  and  Suppor t
Pa r t 4 2 -  Geomet r i c  and  Topo log ica l  Represen ta t ion
Par t 4 3 -  Represen ta t ion  S t ruc tures
Par t 4 4 -  Produc t  S t ruc tu re  Conf igura t ion
Par t 4 6 -  Visua l  Presen ta t ion
Par t 1 0 1 -  Draf t ing
Par t 2 0 1 -  Expl ic i t  Draf t ing
Par t 2 0 3 -  Conf igura t ion  Cont ro l l ed  Des ign

8.4.2 -- STEP Subsequent Releases

Subsequen t  STEP re leases  wi l l  p rov ide  added  func t iona l i ty  and extend the  capabi l i t ies  of  the  Par ts  in  the  
ini t ial  Re lease .   The  schedule  fo r  these  STEP subsequen t  re leases  has  no t  been  de te rmined .   The  fo l lowing  
Par t s  a re  cur ren t ly  be ing  deve loped .
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Par t 2 2 -  STEP Da ta  Access  In te r face  (SDAI)
Par t 3 2 -  Tes t  Labora to ry  Requ i rements
Par t 3 3 -  S t ruc ture  and  Use  of  Abs t rac t  Tes t  Su i tes
Par t 3 4 -  Abs t rac t  Tes t  Methods
Par t 4 5 -  Mate r ia l s  Produc ts
Par t 4 7 -  Shape  To le rances
Par t 4 8 -  Form Fea tu res
Par t 1 0 4 -  F in i te  E lement  Ana lys i s
Pa r t 1 0 5 -  Kinemat i c s
Par t 2 0 2 -  Assoc ia t ive  Draf t ing
Par t 2 0 4 -  Mechan ica l  Des ign  Us ing  Boundary  Represen ta t ion
Par t 2 0 5 -  Mechan ica l  Des ign  Us ing  Sur face  Represen ta t ion
Par t 2 0 6 -  Mechan ica l  Des ign  Us ing  Wi re f r ame  Represen ta t ion
Par t 2 0 7 -  Shee t  Meta l  Die  P lann ing  and  Des ign
Par t 2 0 8 -  L i fe  Cyc le  Produc t  Change  Process
Par t 2 0 9 -  Des ign  Through  Ana lys i s  o f  Compos i t e  & Meta l l i c  S t ruc tu res
Par t 2 1 0 -  E lec t ron ic  Pr in ted  Ci rcu i t  Assembly :   Des ign  and  Manufac tu r e
Par t 2 1 1 -  Elec t ronic  Pr in ted  Ci rcu i t  Assembly:   Tes t ,  In tegra ted

Diagnos t i c s  and  Remanufac tu re
Par t 2 1 2 -  Elec t ro technica l  P lan ts
Par t 2 1 3 -  NC Process  P lans  fo r  Mach ined  Pa r t s
Pa r t 2 1 4 -  Core  Da ta  fo r  Au tomot ive  Mechan ica l  Des ign
Par t 2 1 5 -  Sh ip  Ar rangemen t s
Par t 2 1 6 -  S h i p  M o l d e d  F o r m s
Par t 2 1 7 -  Sh ip  P ip ing  Sys tems
Par t 2 1 8 -  Ship  S t ruc tures
Par t 2 1 9 -  Dimens iona l  inspec t ion  Process  P lann ing

8.5 -- Implementation Issues

The in i t i a l  re lease  of  DIS  STEP i s  ava i lab le  fo r  implementa t ion .   The  emphas i s  on  sof tware  appl ica t ions  i s  
cur ren t ly  focused  on  c rea t ing  Appl ica t ion  Pro tocols  ( A P s )  w h i c h  are  focused  on  h igh  va lue  indus t r ia l  
p rocesses .

8.5.1 -- Implementation of APs

APs  a re  t he  imp lemen tab le  pa r t s  o f  STEP.   Many  APs  are  in  the  p lanning  or  development  s tages .   
Guide l ines  (Ref .2 )  fo r  the  deve lopment  o f  APs  a re  documented  and  a re  ava i l ab le  th rough  the  U.S .  P roduc t  
Da ta  Assoc ia t ion .   To  da te ,  AP 202 ,  "Assoc ia te  Dra f t ing" ,  and  AP 203 ,  "Conf igura t ion  Cont ro l l ed  Des ign" ,
 have  been  a p p r o v e d  as  ISO s tandards .   AP 210 ,  "Elec t ron ic  Pr in ted  Ci rcu i t  Assembly :   Des ign  and  
Manufac ture" ,  i s  cur ren t ly  a  pre l iminary  ISO s tandard  tha t  wi l l  go  to  DIS for  rev iew in  January  1997,  wi th  
of f ic ia l  re lease  as  an  ISO s tandard  an t ic ipa ted  in  June  1997.

When  an  AP i s  p roposed  fo r  deve lopment ,  approva l  i s  r equ i red  f rom the  IGES/PDES Organ iza t ion  ( IPO) .   
T h e  AP proposa l  requi res  a  p rec i se  def in i t ion  of  scope  and  a  de ta i led  p lan  for  deve lopment .   The  
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d e v e l o p m e n t  o f  the  AP proceeds  in  accordance  wi th  the  STEP gu ide l ines .   The  d ra f t  AP i s  rev iewed  and  
ba l lo ted  through the  in te rna t iona l  s tandards  process .

8.5.2 -- Software Tools

There  i s  a  g rowing  recogni t ion  of  the  need  for  sof tware  too ls  to  fac i l i t a te  the  STEP s tandards  deve lopment , 
app l ica t ion  sof tware  implementa t ion ,  and  tes t ing  process .

- Sof tware  too l s  can  be  ca ta logued  in  four  major  g roupings .

- S tandards  deve lopment  too ls :   Parsers ,  compi le rs ,  ed i to rs ,  schema genera tors ,  e tc .

- STEP da ta  exchange  too l s :   Sof tware  to  genera te  and  in te rpre t  STEP phys ica l  f i l e s  and  
databases ,  e tc .

- Da ta  management  too l s :   STEP da ta  access  in te r faces  and  da tabase  management  so f tware ,  e t c .

- End User  Tools :   Trans la tors ,  e tc .

8.5.3 -- Implementation Levels

STEP provides  a  wide  var ie ty  of  l eve l s  fo r  sys tem implementa t ion .   Implementa t ion  leve l s  a re  par t i cu la r  
ways  o f  s to r ing ,  exchanging  or  access ing  in format ion  which  a re  d i s t ingu ished  by the  degree  of  data  
shar ing .   Those  leve ls  may  inc lude  the  fo l lowing:

- Exchange File - -  P roduc t  da ta  i s  exchanged  be tween  compute r  sys tems  or  app l ica t ions  us ing  
STEP exchange  f i l e s  which  a re  de f ined  in  STEP Par t  21 .   The  s t ruc tu re  o f  the  exchange  file is 
de r ived  f rom the  concep tua l  da t a  mode l ' s  EXPRESS def ini t ion.   I t  i s  expected that  the ear ly  
use  of  S T E P  wi l l  invo lve  us ing  exchange  f i l e s  to  move  da ta  be tween  sys tems .

- Database - -  Product  da ta  i s  s tored  and  accessed  in  da tabases  based  on  var ious  da tabase  
archi tec tures  ( such  as  re la t ional  or  objec t -or iented)  This  da tabase  leve l  wi l l  a l low appl ica t ion  
deve lopers  to  c rea te ,  manipu la te ,  and  share  STEP da ta ,  based  on  s tandard  da ta  mode ls  and  
sys tem in te r faces .   Appl ica t ions  use  a  s tandard  query  language  such  as  SQL or  s tandard  
in te r faces  such  as  the  STEP Data  Access  In te r face  (SDAI)  def ined  in  Par t  22 .

- Data Access - -  Produc t  da ta  can  be  accessed  independent ly  o f  the  s to rage  method  used .

8.5.4 -- Testing

The STEP tes t ing  ac t iv i t i es  a re  ca tegor ized  as  fo l lows:

- Standards testing:  addresses  the  qua l i ty  of  the  evolv ing  STEP spec i f ica t ion  i tself .   These 
va l ida t ion  e f for t s  p rovide  assurance  tha t  the  methods  employed  by  STEP  wi l l  i ndeed  work ,  
and  tha t  the  s tandard  provides  a  means  to  meet  the  funct iona l i ty  tha t  i t  c la ims  to  suppor t .

- Component testing:  This  i s  the  pre l iminary  tes t ing  conducted  by  the  STEP  so f tware  
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implementor  to  ver i fy  tha t  the  appl ica t ion  sof tware  addresses  bo th  the  bas ic  requi rements  
i m p o s e d  for  compl iance  wi th  the  s tandard  and  the  users '  func t iona l i ty  requi rements .

- Conformance testing:  eva lua tes  a  sof tware  product  wi th  respect  to  the  spec i f ica t ions  
p rov ided  in  a  Par t  o f  a  STEP s tandard  and tes ts  for  the  presence  of  these  character is t ics  
requi red  by  the  s tandard  i t se l f .   STEP inc ludes  the  spec i f ica t ions  for  Conformance  tes t ing  as  a  
r equ i r emen t  bui l t  into many Par t s  o f  the  s tandard .

- Acceptance testing:  concerned  wi th  the  user ' s  spec i f ic  requi rements .   I t  tests  a  software 
product  aga ins t  a  se t  of  requi rements  def ined  by  the  users  of  tha t  sof tware  product .   This  type 
of  tes t ing  may inc lude  per formance ,  user  in te r faces  and  in te r -operabi l i ty  wi th  o ther  sys tems.

Cur ren t  e f fo r t s  a re  p r imar i ly  focused  on  deve lop ing  methods  fo r  Conformance  and  S tandards  t es t ing .   
C o m p o n e n t  and  Acceptance  tes t ing  ac t iv i t i es  have  jus t  go t ten  underway wi th in  the  vendor  and  user  
c o m m u n i t i e s .

8.5.5 -- IGES to PDES Migration

The  in i t i a l  Graph ics  Exchange  Spec i f i ca t ion  ( IGES)  i s  an  ANSI  s tandard  which  p rov ides  a  neu t ra l  da ta  
fo rmat  fo r  exchanging  mechanica l  p roduc t  da ta .   IGES was  no t  o r ig ina l ly  in tended  to  cap ture  ex tens ive  
p roduc t  informat ion  for  the  en t i re  product  l i fe -cyc le .   Wi th  the  p lanned re lease  of  IGES vers ion  6 .0  in  
ea r ly  1998 ,  IGES app l ica t ion  deve lopment  wi l l  s top  and  IGES wi l l  be  g radua l ly  rep laced  wi th  STEP.   
S t ra teg ies  for  migra t ing  f rom IGES to  PDES a re  be ing  p roposed  by  and  d i scussed  wi th in  U .S .  s t andards  
deve lopmen t  bod ie s .

8.6 -- Extent and Maturity of User and Vendor Support

Tools  fo r  mode l ing  and  deve lop ing  spec ia l i zed  app l ica t ions  in  STEP have  been  ava i lab le ,  p r imar i ly  in  
s tandards  deve lopment  and  research  ac t iv i t i es ,  s ince  the  mid-1980 ' s .   As  the  t echnology  has  ga ined  
m o m e n t u m ,  c o m m e r c i a l  suppl ie rs '  e f for t s  a re  be ing  focused  on  provid ing  more  tools  for  sof tware  
deve lope r s  and  imp lemen to r s .

Recen t ly ,  severa l  STEP too lk i t s  have  been  in t roduced  commerc ia l ly .   These  too l s  p rov ide  needed  resources 
fo r  the  deve lopers  and  implementors  and  they  should  acce le ra te  deve lopment  o f  app l ica t ions .   There  i s  a 
growing  recogni t ion  of  the  need  for  sof tware  too ls  to  fac i l i t a te  deve lopment  and  tes t ing  processes .   This  
should  lead  to  add i t iona l  too l  deve lopment  fo r  these act ivi t ies .

As  o f  Sep tember  1996 ,  a t  l eas t  24  vendors  had  e i the r  r e leased  o r  were  work ing  on  STEP Vendor  t r ans la to r s 
to  suppor t  AP 203 .   Each  t rans la tor  p rov ides  d i f ferent  l eve l s  o f  conformance ,  wi th  the  Cat ia  and  
Un ig raph ic s  t rans la tors  provid ing  the  most  comprehens ive  capabi l i t i es .   These  two t rans la tors  meet  a l l  s ix  
A P  2 0 3  c o n f o r m a n c e  c lasses  and  were  re leased  in  la te  1995.

8.7 -- Additional Documentation

- DIS  10303  (STEP)  S tandards ,  i n i t i a l  Re lease ,  May  1993
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- Mark  Pa lmer  and  Mi tch  Gi lbe r t ,  "Gu ide l ines  fo r  t he  Deve lopmen t  and  Approva l  o f  STEP 
Appl ica t ion  Pro toco l s" ,  WG5/P5  Work ing  Dra f t ,  7  J anua ry  1993

- TC184 /SC4  "Re fe r ence  Manua l "  (Dra f t ) ,  Oc tobe r  1992

- "Product  Base l ine  Act iv i t i es" ,  Nat iona l  In i t i a t ive  for  Product  Data  Exchange ,  Release  1 ,  
Oc tobe r  1992 .

9.0 -- Hypermedia/Time-Based Structuring Language -- HYTIME (ISO/IEC Draft International 
Standard 10744)

9.1 -- Purpose

The  Hype rmed ia /T ime-based  S t ruc tu r ing  Language  (HyTime)  i s  a  s tandard  language  for  represent ing  the  
log ica l  s t ruc ture  o f  documents  wi th  requi rements  fo r  space  and  t ime  based  coord ina tes  and  address ing .   
H y T i m e  i s  based  on  SGML ( ISO 8879) ,  and  uses  the  g rammat ica l  and  syn tac t i ca l  conven t ions  o f  SGML.   
H y T i m e  p r o v i d e s  the  capabi l i ty  to  package  in format ion  ob jec t s  us ing  a  s tandard ized  markup  language  
whose  s t ruc ture  wi l l  enable  non-sequent ia l  access ,  query ing ,  vers ion  cont ro l ,  and  long- t e rm main tenance  
desp i te  sys tem evolu t ion  or  migra t ion .

By  us ing  the  SGML/HyTime  s t anda rds ,  t he  app l i ca t ion  des igner  can  crea te  sys tem independent  f i les  tha t  
a re  t ransfe rab le  and  in te roperab le  across  d i ss imi la r  computer  appl ica t ions .   HyTime provides  a rch i tec tura l  
fo rms  fo r  the  de f in i t ion  o f  SGML e lement  c lasses  in  S G M L  D o c u m e n t  T y p e  D e f i n i t i o n s  ( D T D ) .   H y T i m e  
d o e s  no t  p rovide  a  DTD,  as  such ,  bu t  ins tead ,  cons t i tu tes  a  me ta -DTD f rom which  con fo rming  app l i ca t ion  
D T D s  can  be  crea ted .

Users  o f  HyTime-compl ian t  sys tems  can  incorpora te  ac t ive  re fe rences  wi th in  documents  and  to  ex te rna l  
on- l ine  documents .   HyTime  can  re fe rence  documents  in  mul t ip le  no ta t ion  l anguages ,  e .g . ,  IGES,  VHDL,  
O D A ,  e t c .   H y T i m e  loca t ion  address ing  inc ludes  the  capabi l i ty  to  re fe rence  read-only  documents ,  which  i s  
c ruc ia l  to  incorpora t ing  legacy data .

HyTime i s  des igned  for  modula r  app l ica t ion .   Fea tures  o f  the  l anguage  which  a re  no t  needed  for  an  
app l i ca t ion  need  no t  be  suppor ted .   Depend ing  on  which  fea tu res  a re  suppor ted ,  HyTime  prov ides :

z Location addressing:  a  s tandard  way  of  encoding  a  sys tem-neut ra l  address  of  any 
informat ion  objec t  or  any  par t  o f  an  informat ion  objec t  wi th in  or  ex terna l  to  any  g iven  
documen t .   Address ing  may  be  by  name,  pos i t ion ,  o r  semant ic  p roper ty .

z Hyperlinking:  mode ls  fo r  hyper l ink  c lasses  independent  o f  the  number  of  objects  l inked to ,  
and  the  context  of  the  l ink .

z Scheduling:  synchron iza t ion  and  a l ignment  o f  in format ion  ob jec t s  re la t ive  to  one another .   
In format ion  ob jec t s  a re  pos i t ioned  wi th in  even ts  on  the  spa t io - tempora l  axes  of  a  Fini te  
Coord ina t e  Space  (FCS) .

z Object Modification:  Objec t  modi f ica t ion  i s  schedu led  by  HyTime bu t  mus t  be  app l ied  by  
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appl ica t ion-spec i f ic  funct ions .   This  enables  the  schedul ing  of  render ing  ins t ruc t ions  in  o ther  
nota t ions ,  e .g . ,  Pos tScr ip t .

z Event Projection:  Events  may be  scheduled  and  pro jec ted  onto  a l te rna t ive  f in i te  coord ina te  
sys tems  and  sca led  accord ing ly .

z Parsability:  HyTime  documen t s  a r e  pa r sab le  by  SGML app l i ca t ions ;  pars ing  checks  for  
c o r r e c t  S G M L  g r a m m a r  a n d  s y n t a x  as  wel l  as  conformance  o f  the  ins tance  to  the  DTD.

HyTime i s  no t  now a  CALS s tandard .   I t  i s  perce ived  as  a  po ten t ia l  s tandard  suppor t ing  fu ture  in te rac t ive ,  
e l ec t ron ic ,  hyper tex t  and  mul t imedia  CALS app l ica t ions .

9.2 -- Typical Applications

The  HyTime language  can  be  d i rec t ly  app l ied  to  hyper tex t  (documents  tha t  enab le  mul t ip le  access  pa ths )  
a n d  mul t imedia  appl ica t ions .   These  inc lude  the  des ign  and  encoding  of  in format ion  for  In te rac t ive  
E lec t ron i c  Techn ica l  Manua l s  and  Po r t ab l e  Ma in t enance  A ids  ( IETM/PMA) ,  on- l ine  review of  ex is t ing  
d o c u m e n t s  both  in  and  not  in  neut ra l  formats ,  and  the  crea t ion  of  la rge  in teroperable  hype rdocumen t  
l ibrar ies  or  des ign data  bases .

HyTime has  po ten t ia l  appl ica t ions  in  the  a reas  of  p ro jec t  management ,  en te rpr i se  process  des ign ,  d i sc re te  
even t  s imula t ion ,  and  mus ic .   The  DoD i s  us ing  HyTime  a n d  SGML as  the  bas is  for  i t s  Metaf i le  for  
In terac t ive  Document s  (MID)  in i t i a t ive .   MID i s  a  common in t e rchange  s t ructure  that  takes  neutra l  data  
f rom vary ing  au thor ing  sys tems and s t ruc tures  i t  for  d isp lay  on  d iss imi lar  presenta t ion  sys tems.   MID is  
in tended  to  a l low a l l  da tabases  o f  weapons  sys tem techn ica l  in format ion  to  be  compat ib le  wi th  a l l  IETM 
del ivery  sys tems.   MID a l so  may  be  merged  wi th  the  d ra f t  S tandard  Mul t imed ia  Sc r ip t ing  Language  
(SMSL)  s t andard  as  an  ISO s tandard .   For  more  in fo rmat ion  on  MID,  see  pa ragraph  13 .0  o r  the  MID 
W W W  s i t e  a t :

<http://navycals.dt.navy.mil/mid/>

9.3 -- Status and Planned Extensions

The  newes t  and  mos t  s ign i f ican t  add i t ion  to  the  HyTime publ i shed  s tandard  i s  the  HyQ query  language .   I t  
was  added  to  provide  an  a l te rna t ive  user  in te r face  ( sanc t ioned  by  ISO)  no t  on ly  to  HyTime  and  SGML 
d o c u m e n t s  bu t  non-SGML documen t s  a s  we l l  by  us ing  HyTime  f ea tu re s .   Some of  the  recent  technica l  
changes  to  the  pub l i shed  s t andard  impac t  the  Con ten t  Da ta  Mode l  wh ich  mus t  be  rev ised  accordingly .

9.4 -- Implementation Issues

Non-HyTime no ta t ions  used  in  sca l ing  fac to r s  canno t  be  execu ted  by  a  HyTime  sys tem.   Such  no ta t ions  
m i g h t  inc lude  the  potent ia l  for  asynchronous  in ter rupts  by a  user .

9.5 -- Extent and Nature of User and Vendor Support

Prominen t  work  be ing  done  wi th  t he  HyTime  s t anda rd  inc ludes :
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z The  Tr i -Serv ice  work ing  g roup  deve lop ing  spec i f i ca t ions  for  an  Interact ive  Elect ronic  
Tech n i ca l  Man u a l  ( IETM) ,

z Use  of  the  HyTime hyper l ink ing  a rch i tec tu ra l  fo rms  in  the  Conten t  Da ta  Model  o f  the  
In tegra ted  Main tenance  In fo rmat ion  Sys tem of  the  US Ai r  Force ,

z Work  by  t he  MHEG commi t t ee  t o  demons t r a t e  t he  i nc lu s ion  of  compressed  v ideo  in  a  
H y T i m e - c o m p l i a n t  d o c u m e n t ,

z The  use  o f  the  Document  S ty le  Semant i c s  and  Spec i f i ca t ion  Language  (DSSSL)  to  p rov ide  
p rocess ing  semant ics  fo r  HyTime-compl ian t  app l i ca t ions ,  a n d

z The  DoD's  MID in i t i a t ive .

A Spec ia l  In te res t  Group  (SIG)  was  c rea ted  to  suppor t  t h e  h y p e r m e d i a  c o m m u n i t y .   T h e  S G M L  S I G H y p e r  
( S G M L  User ' s  Group  Spec ia l  In te res t  Group  on  Hyper tex t  and  Mul t imedia )  main ta ins  an  ac t ive  
m e m b e r s h i p  c o m p r i s e d  of  some of  the  wor ld ' s  leading  author i t ies  in  the  hypermedia  f ie ld ,  and  publ i shes  a  
newsle t te r  conta in ing  a r t i c les  on  the  use  of  HyTime.

The  Davenpor t  Group  in  the i r  Dra f t  Advisory  S tandard ,  30  January  1992 ,  has  adap ted  a  subse t  o f  HyTime  
arch i tec tura l  forms  as  the  bas i s  for  On- l ine  and  Pr in ted  Technica l  D o c u m e n t s  ( M A N P A G E S )  u s u a l l y  
supp l i ed  by  UNIX vendor s  to  cus tomers .   I t  wi l l  a l low vendors  to  bundle  documents  f rom a  var ie ty  of  
pub l i shers  and  to  g ive  the  cus tomers  access  to  these  documents  v ia  one  o r  more  independent ly  def ined  
in terfaces .

9.6 -- Additional Documentation

- SGML SIGHyper  News le t t e r ;  Vo l .  1  No .  1 ;  Oc tobe r ,  1991 ,  c /o  TechnoTeache r  Inc . ,  1810  
High  Road ,  Ta l l ahassee ,  FL   32303 .

- 8879  In format ion  Process ing  S tandards  - -  Tex t  and  Of f ice  Sys tems  - -  S tandard  Genera l i zed  
M a r k u p  L a n g u a g e  ( S G M L ) .

- "Hype rmed ia  S t anda rds :   HyTime  and  MHEG" ,  Br i an  Markey ,  D ig i t a l  Equ ipmen t  Corpo ra t i on .
  F rom the  P roceed ings  o f  t he  CALS Expo  ' 91  sponsored  by  the  CALS/CE Indus t ry  Steer ing  
G r o u p .

- " In te rac t ive  Process ing  o f  In format ion  Objec t s" ,  Pau la  Angers te in ,  Compute r  Task  Group .   
F rom the  p roceed ings  o f  t he  CALS Expo  ' 91  sponso red  by  the  CALS/CE Indus t ry  Steer ing  
G r o u p .

- "The  Tr i -Serv ice  In te rac t ive  Elec t ronic  Technica l  Spec i f ica t ion" ,  Er ic  L .  Jorgensen ,  
Depar tment  o f  the  Navy .   F rom a  p resen ta t ion  g iven  by  Er ic  Jo rgensen  a t  t he  CALS E xpo  '91 
sponsored  by  the  CALS/CE Indus t ry  S tee r ing  Group .

- " In t eg ra t ed  Main tenance  In fo rma t ion  Sys t em ( IMIS)  Con ten t  Da ta  Mode l  (CDM)" ,  Bryan  K  
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Capor le t t e ,  Armst rong  Labora to ry  Logis t i c s  Research  Div i s ion .   F rom the  p roceed ings  of  the 
CALS Expo  ' 91  sponso red  by  the  CALS/CE Indus t ry  S t ee r ing  Group .

- "The  'HyTime '  Hype rmed ia /T ime-based  Documen t  S t ruc tu r ing  Language  S t even  R .   
Newcomb ,  Ne i l l  A .  K ipp ,  and  V ic to r i a  T .  Newcomb .   Commun ica t i ons  o f  t he  ACM,  
N o v e m b e r  1 9 9 l / V o l . 3 4 ,  No.  l l .

- "S tanda rd  Mus ic  Desc r ip t ion  Language  (SMDL)" ,  Char l e s  F .  Go ld fa rb .   Commi t t ee  Dra f t  
In te rna t iona l  S tandard  ISO/ IEC CD 10743 ,  Apr i l  l  1991 .

- "HyTime:   A  S tandard  fo r  S t ruc tu red  Hypermedia  In te rchange" ,  Char le s  F .  Gold fa rb .   CALS 
Jou rna l ,  Summer  1992 ,  Vo l .  1 ,  No.  2 .

- W o r l d  W i d e  W e b  p a g e  h t t p : / / w w w . t e c h n o . c o m / T e c h n o T e a c h e r

10.0 -- EDIF (Electronic Design Interchange Format)

10.1 -- Purpose

The  Elec t ron ic  Des ign  In te rchange  Format  (EDIF)  s t andard  (ANSI /EIA 548)  i s  a  f i l e  fo rmat  and  p roduc t  
descr ip t ion  for  e lec t r ica l /e lec t ronic  appl ica t ion  da ta  f i les .   EDIF is  a  language  used  to  in terchange des ign  
da t a  be tween  CAD sys t ems .   Such  CAD sys t ems  a re  o f t en  r e fe r r ed  to  a s  E lec t ron ic  CAD (ECAD)  Sys t ems  
or  E lec t ron ic  Des ign  Automat ion  (EDA)  Sys tems .   The  l anguage  i s  a  da ta  format  des igned  to  be  wr i t ten  
and  read  by  compute r  p rograms  which  a re  cons t i tuen t  pa r t s  o f  E D A  s y s t e m s  or  tools .   The language is  a  
s tandard  under  the  ausp ices  of  the  Elec t ron ic  Indus t r ies  Assoc ia t ion  (EIA) ,  a  US based  indus t ry  
assoc ia t ion  respons ib le  for  a  number  of  e lec t ron ics - re la ted  s tandards .   EDIF Vers ion  3  0  0  has  a lso  
become  an  IEC s t anda rd ;  IEC 1690 .

EDIF i s  a  neu t ra l  e lec t ron ic  des ign  in te rchange  da ta  format .   Wi th  the  use  of  EDIF only  one  vers ion  of  a 
des ign  l ibrary  must  be  wr i t ten ,  and  only  one  t rans la tor  -- to  a  neut ra l  format  - -  i s  requi red .   EDIF was  
des igned  to  address  a l l  concerns  shared  by  the  e lec t ron ic  des ign  communi ty ,  inc lud ing  s imula t ion  models ,  
s chemat i c s ,  and In tegra ted  Circui t  ( IC)  layouts .

A  majo r  advan tage  o f  EDIF  ove r  many  CAD fo rmat s  i s  t ha t  EDIF  may  be  used  to  exchange  on ly  the  
a m o u n t  of  da ta  necessary  and  agreed  upon.   Thus ,  a  ne t l i s t  might  be  def ined  in  EDIF and  sen t  to  an  IC 
foundry .   The  IC foundry  might  re turn  an  EDIF f i le  descr ib ing  the  resu l t ing  IC layout .   The  users  a re  not  
ob l iga ted  to in te rchange  schemat ic  in format ion  or  behaviora l  in format ion  i f  no t  des i red .

Trad i t iona l  IC  layout  exchange  s tandards  ( inc lud ing  IGES)  descr ibe  geomet r ic  da ta ,  bu t  they  do  no t  spec i fy 
the  connec t iv i ty  be tween  components .   EDIF  prov ides  an  op t ion  fo r  descr ib ing  the  connec t iv i ty  as  an  
in tegra l  pa r t  o f  the  MaskLayou t  View.

10.2 -- Typical Applications

In tegra ted  Ci rcu i t  ( IC)  vendors  use  EDIF to  exchange  IC mask  da ta .   In  addi t ion ,  EDIF i s  used  for  p roduc t  
represen ta t ion .   There  a re  some users  o f  EDIF for  Pr in ted  Ci rcu i t  Board  (PCB)  l ib ra ry  and  layout  a rch ive  
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and t ransfer .

Many  EDIF  use r s  p l an  to  use  VHSIC Hardware  Desc r ip t ion  Language  (VHDL)  fo r  sys t em a rch i t ec tu ra l  
descr ip t ions ,  whi le  p ropos ing  to  conver t  the  VHDL ga te  l eve l  descr ip t ions  in to  EDIF.   Th is  convers ion  
crea tes  a  l ink  f rom the  h igher- level  descr ip t ions  to  the  lower ,  more  phys ica l ,  descr ip t ions .   In  fac t ,  some 
th ink that  EDIF ,  th rough  i t s  Behav iora l  View (which  desc r ibes  sys tem behav ior ) ,  can  be  used  to  t ransform 
models  wr i t t en  in  a  hardware  descr ip t ion  language  such  as  VHDL,  in to  an  equ iva l en t  descr ip t ion in  
ano ther  l anguage .

10.3 -- Status and Planned Extensions

EDIF Version 3 5 0

Vers ion  3  5  0  was  re leased  as  an  rev iew/pro to type  document  in  December  1994 .   EDIF  Vers ion  3  5  0 ' s  
n e w  P C B  L a y o u t  ex tens ion  a l lows  EDIF users  to  t rans fe r  descr ip t ions  of  PCB layouts  a longs ide  
descr ip t ions  of  assoc ia ted  schemat ic  and  ne t l i s t  in format ion .   The  PCB Layout  da ta  wi l l  be  l imi ted  mos t ly  
to phys ica l  descr ip t ions ,  wi th  a  smal l  number  of  des ign  and  technology  ru les .   Use  o f  a  common  
in fo rma t ion  mode l  a s  used  in  EDIF  Vers ion 3  0  0  i s  a lso  incorpora ted  in to  EDIF  Vers ion  3  5  0 .   The 
in te r im s tandard  was  re leased  for  rev iew and  so  tha t  t r i a l  implementa t ions  can  be  eva lua ted  before  EDIF 
Vers ion  4  0  0  is  re leased.

EDIF Version 4 0 0

EDIF Vers ion  4  0  0  i s  cur rent ly  out  for  ba l lo t  (as  EDIF Vers ion  3  9  9) .   Subjec t  to  a  successfu l  ba l lo t  this  
wi l l  be  accep ted  as  the  new s tandard ,  EDIF  Vers ion  4 0 0,  la ter  this  year .

There  i s  a  s t rong  need  to  t r anspor t  PCB/MCM layou t  f rom one  CAD sys tem to  ano the r  o r  to  
manufac tur ing .   EDIF was  c rea ted  for  th i s  very  purpose .   EDIF Vers ion  4  0  0  cove r s  many  more  
t echnology  and  des ign  ru les ,  to  dea l  wi th  Mul t i -Chip  Modules  desc r ip t ions  and  to  a l low the  t ransfer  of  
documenta t ion  a s soc ia t ed  wi th  phys ica l  layouts  (e .g . ,  assembly  drawings ,  dr i l l ing  drawings  and  o ther  
mechan ica l  d rawings ) .

EDIF Vers ion  4  0  0  (3  9  9)  ex tends  the  in te r im Vers ion  3  5  0  S tandard  in  th ree  impor tan t  a reas :

Technology Rules
manufac tu r ing  ru les
assembly  ru les

MCM Capabilities
chip- f i r s t  t echnologies
ch ip- las t  t echnologies

t ape  au toma ted  bond ing  (TAB)
wi re  bond ing
f l ip  chip

Manufacturing Drawings
a n n o t a t e d  P C B / P C A  d a t a
used  in  the  manufac tu r ing  p rocess
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10.4 -- Extent and Nature of User and Vendor Support

EDIF,  the  wor ld ' s  most  wide ly  used  e lec t ronic  des ign  in te rchange  format ,  i s  an  essent ia l  par t  o f  the  
Elec t ronic  Indus t r ies  Associa t ion ' s  (EIA)  serv ice  to  the  e lec t ronics  indust ry .   Since  i t s  incept ion ten  years  
ago ,  EDIF  has  become a  v i t a l  pa r t  o f  the  E lec t ron ic  Des ign  Automat ion  (EDA)  indus t ry ,  wi th  more  than  
100  companies  and  un ivers i t i e s  a long  wi th  coun t less  end-use rs  a round  the  g lobe  us ing  th is  s tandard to  
share  des ign  informat ion  ef f ic ien t ly .

The  USA EDIF  Use r s '  Group  was  fo rmed  to  r ev iew p roposa l s ,  a i r  p rob lems  and  make  sugges t ions .   Use r  
g roups  can  now be  found  in  Europe ,  Japan ,  Russ ia  and  the  Uni t ed  Sta tes .   Al l  of  these  groups  organize  
annua l  confe rences  to  p resen t  papers  on  common use r  i s sues  and  t ake  advan tage  of  tu tor ia ls  and 
w o r k s h o p s  on  the  la tes t  EDIF modi f ica t ions .

The  EDIF  s t anda rd  i s  be ing  mapped  t o  PDES/STEP .   The  PDES/STEP  ac t i v i t y  i s  deve lop ing  PDES 
App l i ca t ion  Pro toco ls  fo r  E lec t ron ics  tha t  inc lude  a  t eaming  of  the  CAD Framework  In i t i a t ive  (CFI) ,  EDIF,
 a n d  P D E S ,  to  fac i l i t a te  CAD in tegra t ion  th rough  produc t  da ta .   An  in tegra ted  CAD shared  Produc t  
Database  wi l l  b e  formed.   The  EDIF respons ib i l i t i es  to  th i s  e f for t  are:

z Def in i t ion  of  b road  e lec t ron ic  user  in format ion  requ i rements
z Mapping  o f  in fo rma t ion  r equ i remen t s  to  EDIF  syn tax
z Extens ion  o f  EDIF  syn tax  to  suppor t  in fo rmat ion  requ i rements
z User  demons t r a t i ons

CFI  wi l l  be  def in ing ,  des ign ing ,  and  pro to typ ing  a  f ramework  fo r  CAD in tegra t ion ,  whi le  PDES,  Inc .  wi l l  
be  def in ing  broad  mechanica l  use r  in format ion  requ i rements ,  and  re f in ing  e lec t ron ic  user  in format ion  
requ i rement s  fo r  spec i f i c  domains  ( e .g . ,  PCA/PCB) .   These  wi l l  subsequen t ly  be  mapped  to  STEP.

The  Navy ' s  RAMP program i s  p rov id ing  a  t r ans la to r  tha t  conver t s  the  schemat ic  in fo rmat ion  f rom EDIF  
fo rma t  i n to  an  MIL-STD- l840  con fo rming  RAMP f i l e se t .   EDIF  is  used to  carry  not  only the  c i rcui t  
schemat ic ,  bu t  a l so  the  e lec t r ica l  func t iona l i ty  for  pass ive  components  (such as  res is tors ,  inductors ,  and 
capaci tors ) .

10.5 -- Additional Documentation

- CALS Repor t ,  Vo l  2 ,  No .  8 ,  Augus t  1989 .

- CALS Repor t ,  Vo l  4 ,  No .  8 ,  Augus t  1991 .

- "CALS Arch i t ec tu re  S tudy" ,  Repor t  to  the  Jo in t  Log i s t i c s  Commanders  and  Of f ice  o f  the  
Secre ta ry  o f  Defense  CALS and  EDT Of f i ce ,  Vo lume  1 :   Repor t ,  June  30 ,  1991 .

- "An  Overv iew of  E lec t ron ic  Da ta  In te rchange  S tandards" ,  S M E  T e c h n i c a l  P a p e r  M S 8 9 - 1 7 8 ,  
S tandards  o f  CIM Confe rence ,  Februa ry  21-23 ,  1989 .

- Dashman ,  E r i c  H . ,  "AVHDL- to -EDIF  T rans l a to r " ,  The  Fou r th  EDIF  Use r  Group  Workshop  
Diges t  o f  Techn ica l  Papers ,  EDIF  User  Group ,  2222  S o u t h  D o b s o n  R o a d ,  B u i l d i n g  5 ,  Mesa ,  
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AZ  85202 ,  1988 .

- Gi lman  Al f r ed  S . ,  "Us ing  VHDL and  EDIF  in  Conce r t " ,  The  Four th  EDIF  Use r  Group  
Workshop  Diges t  o f  Techn ica l  Pape r s ,  EDIF  Use r  Group ,  2222  Sou th  Dobson  Road ,  Bu i ld ing  
5 ,  Mesa ,  AZ  85202 ,  1988 .

- Shahdad  Moe ,  "An  In t e r f ace  Be tween  VHDL and  EDIF" ,  P roceed ings  o f  t he  24 th  ACM/IEEE 
D e s i g n  A u t o m a t i o n  Confe rence ,  1987 ,  pp  472-478 .

- Grou t  S teve ,  Mar t in  Mar ie t t a  Corpora t ion ,  "Lessons  Learned ,  Deve lop ing  STEP Elec t ron ic  
Appl ica t ions" ,  C A L S  E x p o  ' 9 2 .

- Sneed  James ,  "Conver s ion  o f  Techn ica l  Da ta  fo r  P r in t ed  Wi r ing  Assembl i e s  in to  CALS 
M I L - S T D - 1 8 4 0  S t a n d a r d  Dig i t a l  Da ta" ,  CALS Expo  ' 92 .

- "Harmoniz ing  CALS Produc t  Da ta  Desc r ip t ion  S tanda rds :   An  Eva lua t ion  Repor t  by  the  EIA 
A d  H o c  C A L S  S t u d y  Group" .

- EDIF  S tandard  EIA - -  548 .

- In t roduc t ion  to  EDIF  (EIA/EDIF-1) .

- EDIF  Connec t iv i ty .

- EDIF  Appl ica t ion  Guide  - -  fo r  Schemat ics  Trans fe r .

- EDIF  Schema t i c  Use r  Gu ide  (E IA/EDIF-2 ) .

Copies  o f  these  re fe rences  may  be  o rdered  f rom the  E lec t ron ic  Indus t r i es  Assoc ia t ion ,  2001  Pennsy lvan ia  
Ave . ,  N .W. ,  Wash ing ton ,  DC 0006  (Mark  V .  Rosenke r ,  E IA  Eng inee r ing  Depa r tmen t  202 /457 -4900 )

Nex t  Sec t ion


