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Some thoughts  for  Mac 's  p i tch  1  

General*  * a  

The thrus t  of  NLS development  ( for  the  pas t  10 Years)  has  been 
to  develop tools ,  procedures ,  organizat ions ,  methods ,  t ra in ing 
to  suppor t  "human communicat ion" ,  The f i r s t  and la rges t  se t  of  
people  tha t  th is  technology has  been appl ied  to  are  
programmers , , , sys tem development  teams,  la l  

Documenta t ion,  coding* debugging,  maintenance ,  moni tor ing,  and 
management  a re  done wi th in  the  same in tegra ted  sys tem* i ,e , ,  
the  bas ic  command language,  f i le  s t ructure ,  procedures ,  
t ra in ing,  e tc ,  are  the  same for  everyone involved in  the  
sof tware  development  process ,  la2  

THE RESULT IS  THE MOST ADVANCED SYSTEM FOR SUPPORTING COMPUTER 
SYSTEM DEVELOPMENT THAT WE KNOW ABOUT IN THE COUNTRY TODAY, i a3  

Speci f ic*  ih  

code product ion lb i  

The NLS f i le  s t ructure  Is  h ierarchical*  wi th  the  abi l i ty  to  
get  specia l  overviews,  t runcated  views* in  d*»pth  v iews,  
e tc ,  of  code conta ined in  one or  more  f i les ,  Sta tements  are  
automat ica l ly  numbered,  tagged wi th  the  date  and in i t ia ls  of  
the  las t  person changing them,  Indented,  e tc ,  These  
capabi l i t ies  suppor t  the  v is ib i l i ty / readabi l i ty  of  the  code 
tor  programmer  and management  purposes ,  ib ia  

A complete  se t  of  edi t ing  commands a re  avai lable  for  use  on 
code and text  a l ike ,  These  inc lude copy,  ass imi la te ,  
replace  e tc ,  which can be  done accoss  f i les ,  This  process  
i s  par t icualar i ly  ef fec t ive  us ing the  d isplay ,  where  the  
screen can be  sp l i t  UP to  8 d i f ferent  ways , , .wi th  a  
d i f ferent  f i le  loaded in  each d isplay  segment ,  Ib ib  

There  are  a  number  of  commands,  content  analyzer  programs 
and user  programs tha t  a l low the  searching and cross  
indexing of  procedures  tha t  have the  same parameters  or  ca l l  
or  a re  ca l led  by the  same procedures ,  ib ie  

New cede  modules  can be  l inked in to  the  running sys tem for  
debugging purposes ,  wi th  breakpoints  se t ,  th® values  of  
var ious  regis ters  can be  v iewed on one s ide  of  the  screen 
wi th  the  code on the  o ther ,  The code can be  ehanged,  the  
program backed up,  res tar ted  e tc ,  a l l  in  a  dynamic  mode 
wi thout  r i sk  of  c rashing the  running sys tem,  Debugged code 

1 
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i s  automat ica l ly  ass imi la ted  in to  the  sys tem each night#  by 
p lac ing a  l ink  to  i t  in  a  specia l  t i le ,  Ib id  

Programming suppor t  l ibrar ies  l b 2  

Through the  use  of  user  crea ted  " l inks"  i t  i s  poss ib le  to  
have a  " inf in i te"  number  of  levels  in  a  programming l ibrary* 
Links  can a lso  be  used to  t ie  together  funct ional  
requirements  documents#  des ign spec  documents ,  programming 
spee  documents#  coding,  user  documents ,  t ra in ing documents  
and maintenance  documents ,  A SUPER*DOCUMENT i s  crea ted  
where  the  s t ructure  dynamical ly  ref lec ts  the  s t ructure  of  
the  sys tem being bui l t ,  whi le  the  content  of  the  modules  i s  
changing,  lb2a  

Documenta t ion Ib l  

MS conta ins  a  complete  se t  of  commands to  suppor t  the  
creat ion" ,  edi t ing ,  d isemminat ion,  s torage  and re t r ieval  of  
documenta t ion,  in  addi t ion  there  i s  ah  in ter face  to  a  COM 
device ,  which a l lows one to  obta in  h igh.qual i ty#  
publ ica t ions  wi th  control  over  type  fonts ,  page format ,  e tc ,  ib3a  

A Journal  sys tem automat ica l ly  ca ta logues# indexes  and 
d is t r ibutes  messages  and documenta t ion submlted to  i t ,  
Using the  journal  and l inks ,  one can suppor t  recorded 
dia logue between members  of  a  sof tware  product ion team,  
as  they seek to  resolve  complex programming problems,  ib3al  

2 
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Request to Fix Some Idents 

The following people should receive online delivery to the 
directories in their names at Offiee*li 1 

Willlam E Carlson CWEC) la 

Lawrence a Grain (LAC) i6 

Douglas R Weeks (DRW) ic 

Elizabeth A Riddle (EAR) id 

Elizabeth F Finney (EFF) le 

Robert M Sheppard (RNS2) if 

Richard T LaCoss (RTL) 15 

The directories and Idents already existf the "Network Addresses" and 
""Oniine(NLS)" addresses are wrong, 2 

Additionally, the following should he changed so that all of the 
above list get "Online" delivery (the delivery mode is also wrong)! 3 

LAC 3a 

RM52 3b 

RTL 3C 

Thanks, ndm dCN 4 
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1 

2 

3 

4 

Case study in interactive Graphics Programmingi A Circuit Drawing 5 

and Editing Program for use with a storage*TUbe Display terminal 6 

7 

8 

9 

10 

11 

John vs, Brackett» Michael Hammer# Daniel E, Thornhill 12 

13 

H 

Is 

1 6  

17 

October t 1969 MAC TF-63 AD 699*930 18 

19 

20 

^1 

2 2  

23 

A.B.S.T.R.A,:C.T. 23a 

24 
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25 

26  

The concepts  involved in  bui ld ing and manipula t ing a  data  27 

s t ructure  through graphical  in terac t ion are  presented,  us ing the  28 

drawing and edi t ing  of  e jec t r ica i  c i rcui ts  as  a  vehic le ,  The 29 

c i rcui t  drawing program was des igned to  opera te  on an  ARDS 30 

s torage- tube  d isplay  terminal  a t tached to  the  projec t  MAC 31  

IBM 7094 compat ib le  Time-Shar ing System,  The graphic® sof tware  32 

sys tem CGRAPH5Y5) developed by the  M f l ,T .  Computer-Aid Design 33 

Projec t  was  used tor  deal ing wi th  a l l  graphical  input  and output*  34 

and the  AED Language of  the  Projec t  was  used in  programming,  AED 35 

System packages  for  bui ld ing and manipula t ing complex data  36 

s t ructures  are  descr ibed and the i r  use  i s  i l lus t ra ted  in  de ta i l ,  37 

The repor t  inc ludes  f lew diagrams and complete  l i s t ings  of  the  38 

sample  c i rcui t  drawing and edi t ing  sys tem,  39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49  
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50 

51 

52 

' 53 

54 

55' 

56 

57 

58 

59 

60 

6 1  

EPS; An Interactive System for Solving Elliptic 6oundary»Vaiue 62 

Problems with Facilities for Data Manipulation and 63 

Generai»Purpose Cofflputation»»User's Guide 64 

65 

66 

67 

68 

69 

Tillman# Coyt C(# Jr# 69a 

70 

71 

72 

73 
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74 

June 1969 MAOTF-62 AD-692-462 7 4 a  

75 

7b 

7 7  

78 

79 

A^B.g.T^R-IUC.T-. 79a 

8 0  

8 1  

8 2  

A user ' s  guide  for  EPS i s  presented,  EPS so lves  83 

two-dimensional  boundary-value  problems for  e l l ip t ic  sys tems of  84  

second-order  par t ia l  d i f ferent ia l  equat ions ,  I t  a lso  has  85 

genera l -purpose  capabi l i t ies  which permit  the  on- l ine  def in i t ion  86 

and execut ion of  a rb i t rary  numerica l  procedures ,  87 

8 8  

The guide  i s  concerned pr imar i ly  wi th  us ing EPS to  solve  89 

boundary»value  problems,  b inear  problems of  th is  type  tha t  have 90 

no f ree  surfaces  or  undef ined parameters  can be  solved on a  91 

one-pass  bas is ,  Nonl inear i t ies  and o the  compl ica t ions  can be  92 

accomodated by i te ra t ion,  Solut ions  are  obta ined by a  93 

f in i te-di f ference  method which permits  the  use  of  i r regular  94 

la t t ices ,  hence  the  crowding of  nodes  in  sens i t ive  regions ,  95 

96 

4 
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EPS opera tes  on the  ibm 7094 computer  of  the  M»I ,T,  9 ?  

Compat ib le  Time-Shar ing sys tem CCTSS)# and exploi ts  to  an unusual  98 

degree  the  potent ia l  for  In teract ive  problem solving the  CTSS 99 

a f fords ,  Input  commands resemble  s ta tements  in  var ious  a lgebra ic  100 

compi ler  languages ,  and can be  combined and abbrevia ted  by means  101 

of  macros ,  improper  input  and o ther  er ror  condi t ions  are  handed 102 

so  as  to  minimize  user  inconvenience ,  Common syntax prros# for  103 

example# are  correc ted  automat ica l ly  by the  machine ,  Output  i s  104 

avai lable  in  e i ther  numerica l  or  graphical  form,  105 

1 0 6  

107 

1 0 8  

109 

110 

111 

1 1 2  

115 

1 1 6  

117 

In teract ive  Computer-Media ted  Animat ion UB 

119 

1 2 0  

1 2 1  
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1 2 2  

123 

Baeeker# Fonald M, 123a 

124 

125 

126 

127 

128 

June 1969 MAOTR«»61 AD»690«>887 128® 

129 

130 

131 

132 

133 

A-B.S-T-,R̂ A.C„T. 133a 

134 

136 

136 

The use of interactive computer graphics in the construction 137 

of animated visual displays is investigated, In 138 

-i.n«„t.e_r.a-c«.t-i-v—e-„c«o.„m»P-u-t-e«,r*—. nui.ru a«»t-e..d 
.a.n.i«.m.a.t.i.o«n, movies are formed from 139 

direct console commands# algorithms# free«hand sketches# and 140 

reaii-time actions (such as mimicking a movement or rhythm with a 141 

stylus or a pushbutton), The resulting movies ean be 142 

6 
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Immedia te ly  viewed and a l tered ,  1 4 3  

144 

In  -p_i_c- . t -u_r . .e«« ( —d-.r - i -v- .e- .n—a«n_i«m.a- t - i* .o r n# the  animator  
may sketch  and 

ref ine  (1)  s ta t ic  images  to  be  used as  components  of  individual  146 

f rames  of  the  movies# and (2)  s ta t ic  and dynamic  images  tha t  147 

represent  movement  and rhythm,  These  la t ter  p ic tures  dr ive  148 

a lgor i thms to  genera te  dynamic  d isplays ,  s ince  each such p ic ture  149 

determines  c r i t ica l  Parameters  of  a  sequence of  t rame s ,  a  s ingle  150 

sketch  or  ac t ion controls  the  dynamic  behavoir  of  an  ent i re  151 

in terval  of  the  movie ,  152 

153 

The d isser ta t ion  a lso  out l ines  the  des ign ©£ a  154 

mul t ipurpose# open*ended# in terac t ive  Animat ion and Pic ture  155 

Process ing language,  APPl  i s  a  conversa t ional  language which 156 

accepts  f ree»hand sketches# rea l - t ime act ions# and a lgor i thms t57 

tha t  control  in terac t ive  dynamic  d isplays ,  158 

159 

1 6 0  

1 6 1  

1 6 2  

163 

164 

165 

166  
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167 

1 6 8  

169 

170 

171 

172 

173 

A Formal system for Defining the Syntax and semantics ©£ Computer 174 

Languages 175 

176 

177 

178 

179 

180 

1 8 1  

Ledgard# Henfy F, 181a 

1 8 2  

183 

184 

185 

186 

April 1969 MAC TB*60 AD»689»305 186a 

187 

188 

189 
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190 

191 

A„B_S-T-R.A_C_T- l 9 1 a  

192 

193 

194 

The thes is  of  th is  d isser ta t ion  Is  tha t  formal  def in i t ions  195 

of  the  syntax and semant ics  of  computer  languages  a?e  needed,  196 

This  d isser ta t ion  inves t igates  two eondidates  for  formal ly  197 

def in ing computer  languagesi  198 

199 

(1)  the  formal ism of  canonical  sys tems for  def in ing the  200 

syntax of  a  computer  language and i t s  t rans la t ion in to  a  target  201 

language# and (2)  the  formal isms of  the  ^calculus  an<j  extended 202 

Markov a lgor i thms as  a  combined formal ism used as  the  bas is  of  a  203 

ta rget  language for  def in ing the  semant ics  Of a  computer  204 

language,  205 

206  

Formal  def in i t ions  of  the  syntax and semant ics  of  SNoBQWl 207 

and ALGOL/60 a re  included as  examples  of  the  approach,  208 

209 

2 1 0  

2 1 1  

212  

2 1 3  
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1 

2 

3 

4 

Computer Recognition of Three«Dlmensional Objects in a Visual Scene 5 

b 

7 

8 

9 

10 

Guzman# Adoifo 10a 

11 

12 

13 

M 

15 

March 1969 MAC«-TR»59 AP*692*20Q 15a 

16 

17 

18 

19 

20 

Â B.S.T.R.A„C.T̂  20a 

21 

22  

1 
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23 

Methods  a re  presentedi  1)  to  par t i t ion  or  decompose a  v isual  24 

scene  in to  the  bodies  forming i t f  2)  to  pos i t ion  these  bodies  in  25 

threewdimensional  space ,  by combining two scenes  tha t  make a  26 

s tereoscopic  pai r*  3)  to  f ind  the  regions  or  zones  of  a  v isual  27 

scene  tha t  belong to  i t s  background;  4)  to  carry  out  the  28 

i so la t ion of  objec ts  in  I )  when the  input  has  inaccuracies ,  29 

Running computer  programs implement  the  methods ,  a n d may examples  30 

i l lus t ra te  thei r  behavior ,  The input  i s  a  two»dimensional  31 

l ine-drawing of  the  scene,  assumed to  conta in  three»dimenslonal  32 

bodies  possess ing f la t  faces  (polyhedra) ;  some of  them may be  33 

par t ia l ly  occluded,  Suggest ions  are  made for  extending the  worn 34 

to  curved objects ,  Some compar isons  are  made wi tn  human v isual  35 

precept ions ,  36 

37 

The main  conclus ion i s  tha t  i t  i s  poss ib le  to  separa te  a  38 

p ic ture  or  scene in to  the  const i tuent  objects  exclus ively  on the  39 

bas is  of  monocular  geometr ic  proper t ies  (on the  bas is  of  pure  40 

f rom);  in  fac t ,  successful  methods  a re  shown,  41 

42 

4? 
44 

45 

46 

4 7  
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48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

A Simulator of Multiple interactive Users to Drive a Time»Shared 
Computer system 60 

61 

62 

63 

64 

65 

Greenbaum# Howard J, 65a 

66 

67 

68 

69 

70 
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January  1969 MAC*TB»58 AD»686»988 " g ?  

71 

72 

73 

74 

75 

A«B„S.T-P.A„C-U ?Sa 

76 

77 

Const ruct ing and mainta in ing a  Time»Shared Computer  sys tem 78 

requires  a  control led# repeatable  environment  f©r  making 79 

performance measurements ,  This  thes is  descr ibes  the  use  of  a  80 

smal l  second computer  to  s imula te  the  ae t ions  ©t  mul t ip le  81 

in terac t ive  users  over  individual  communicat ion l ines ,  Each 82 

s imula ted  user  exhibi ts  responses  s imi lar  to  those  of  a  "normal"  83 

in teraact ive  user> these  are  recognized and ver i f ied  by the  84 

"Simulators  The Simulator  a lso  emulates  a  " th ink t ime"  85 

corresponding to  a  normal  user ' s  th ink t ime between typing l ines  86 

on the  console ,  Text  corresponding to  a  user ' s  console  input#  as  87 

wel l  as  control  informat ion regarding th ink t ime s imula t ion and 88 

ver i f ica t ion of  responses  f rom the  sys tem being tes ted# are  89 

re t r ieved from prepared scr ip ts  which have been pre«s t©red on the  90 

smal l  computer ' s  magnet ic  d isc  Uni t ,  91 

92 

Al though the  programming package i s  capable  of  s imula t ing up 93 

4 
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Abstract  •  TP 56  thru 59  

to  12  users#  only  four  are  s imulated  here ,  The  s imulator  system 94  

i s  intended to  be  used to  tes t  the  M,I ,T,  CTS5 and MU1TICS 95  

(TimewShared Computer  Systems) ,  However#  i t  i s  des igned to  be  96  

adaptable  for  tes t ing  most  t lme»shared computer  systems having  97  

ser ia l  character  or iented  input /output  over  communicat ions  l ines  98  

interfac ing  with  103A compat ib le  data  se ts ,  99  

100  
l ° l  

1 0 2  

103 

104  

105  

i  06  

107 

1 0 8  

109 

1 1 0  

111  

1 1 2  

113 

114  

115  

Lambda»CaiCulus  Models  o t  Programming languages  116  

117  

1 1 8  
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119  

1 2 0  

1 2 1  

Morr i s ,  James  H,  121a  

1 2 2  

i  23  

124  

125  

1 2 6  

December  1968  MAOTR-57 AD»683«394 127  

1 2 8  

129 

130  

131  

132  

A.B.S.T.R.A.C.T. 132a 

133  

134  

Two aspec ts  of  programming languages ,  recurs ive  def in i t ions  135  

and  type  dec la ra t ions  a re  ana lyzed  in  de ta i l ,  us ing  Church ' s  136  

ca icu ius  as  the  programming language  model ,  137  

13@ 

The  main  resu l t  on  recurs ion  i s  an  ana logue  to  Kieen ' s  f i r s t  139  

recurs ion  theorem* I f  A =  FA fo r  any  ^express ions  A and  F ,  then  140  

A i s  an  ex tens ion  YF in  the  sense  tha t  i f  EIYFI ,  any  express ion  141  

6 
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conta in ing y f ,  has  a  normal  form then EiYFl  = EIAI ,  Y i s  Curry ' s  I 4 2  

paradoxical  eombinator ,  The resul t  i s  shown to  be  invar iant  for  143 

many d i f ferent  vers ions  of  Y,  I 4 4  

145 

A sys tem of  types  and type  declara t ions  i s  developed f©r  the  146 

»calculus  and i t s  semant ic  assumpt ions  are  ident i f ied ,  The 147 

sys tem i s  shown to  be  adequate  in  the  sense  tha t  i t  permits  a  148 

preprocessor  to  ehecK formulae  pr ior  to  evaluat ion to  prevent  149 

type  er rors ,  I t  i s  shown tha t  any formula  wi th  a  va l id  150 

ass ignment  of  types  to  a l l  i t s  subexpress ions  must  have a  normal  151 

form,  l 5 2  

153 

154 

155 

156 

157 

158 

159 

160  

161 

162  

163 

164 

165 

166  

7  
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169 

170 

171 

172 

An Integrated Hardwares©!tware System tor Computer Graphics in 173 

Time-Sharing 174 

175 

176 

177 

178 

179 

Thornhill# Daniel E,# R, H, stotz# D, T, Ross# and J, E» Ward 180 

181 

182 

183 

184 

185 

November 1968 RAC»TR»56 AD#685»202 186 

187 

188 

189 

190 

191 
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J  92  

19  3  

This  repor t  descr ibes  the  ESl  Disp lay  Console  and  i t s  194  

assoc ia ted  user -or ien ted  sof tware  sys tems  deve loped  by  the  M,I ,T ,  195  

Computer -Aid  Des ign  Pro jec t  wi th  Pro jec t  MAC,  Console  f ac i l i t i es  196  

inc lude  hardware  p ro jec t ion  of  th ree-d imens iona l  l ine  drawings*  197  

au tomat ic  l igh t  pen  tack ing*  and  a  f l ex ib le  se t  of  knob* swi tch ,  198  

and  push-but ton  inputs*  The  console  i s  a t tached  to  the  Pro jec t  199  

mac  IBM 7094 compat ib le  Time-Shar ing  sys tem e i ther  d i rec t ly  or  200  

th rough a  PDP-7  Computer ,  Program® of  the  Disp lay  Cont ro l le r  201  

sof tware  provide  the  rea i - t ime  ac t ions  essen t ia l  to  running  the  202  

d i sp lays*  a n d communica t ion  wi th  the  t im«-shar ing  supe r visor ,  A 203  

companion  graphics  sof tware  sys tem (GRAPHSYS)  p rovides  a  204  

convenien t*  h igh- leve l ,  and  near ly  d i sp lay- independent  in te r face  205  

be tween  the  user  and  the  Disp lay  Cont ro l le r ,  GRApHYSYS 206  

procedures  a l low the  user  to  work  wi th  e lement  "p ic ture  par t s"  as  207  

wel l  as  "subPic tures"  to  which  "names  a re  ass igned  for  208  

iden t i f ica t ion  be tween  user  and  cont ro l le r  programs,  sof tware  i s  209  

wr i t t en  most ly  in  the  machine- independent  AED-0 Language  of  the  210  

Pro jec t  and  many of  the  techniques  descr ibed  a re  appl icab le  in  2 i i  

o ther  contex ts ,  2 1 2  

213 

214  

2 1 5  
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1 

2 

3 

4  

Computer  Recognit ion of  Three*Dimensional  Objects  in  a  Visual  Scene 5 

6 

7 

8 

9 

10 

Guzman# Adolfo  iOa 

11 

12 

13 

14 

15 

March 1969 MAC-TR-59 AD»692»200 15a 

1 6  

17 

18 

19 

2 0  

A^sSvfiBRia^aCiiiT^i 2 Q CJ 

21  

2 2  
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23  

Methods  a re  p resen ted!  1 )  t o  pa r t i t ion  o r  decompose  a  v i sua l  24  

scene  in to  the  bod ies  fo rming  i t»  2 )  t o  pos i t ion  these  bod ies  in  25  

th ree»d imens iona i .  space ,  by  combin ing  two  scenes  tha t  make  a  26  

s t e reoscop ic  pa i r?  3 )  t o  f ind  the  r eg ions  o r  zones  o f  a  v i sua l  27  

scene  tha t  be long  to  i t s  background*  4 )  t o  ca r ry  ou t  the  28  

i so la t ion  of  ob jec t s  in  i )  when  the  " inpu t  has  inaccurac ies ,  29  

Runn ing  compute r  p rograms  implement  t he  methods ,  a n d  may  examples  30  

i l l u s t r a t e  the i r  behav io r ,  The  inpu t  i s  a  two*d imens iona l  31  

l ine*drawing  o f  t he  scene ,  a s sumed  to  con ta in  th ree»d imens iona l  32  

bod ies  possess ing  f i a t  f aces  (po lyhedra l*  some  o f  t hem may  be  33  

pa r t i a l ly  occ luded ,  sugges t ions  a re  made  fo r  ex tend ing  the  work  34  

to  curved  ob jec t s ,  Some compar i sons  a re  made  wi th  hyman  v i sua l  35 

precep t ions ,  36  

37  

The  ma in  conc lus ion  i s  tha t  I t  i s  poss ib le  to  sepa ra te  a  38  

p ic tu re  o r  scene  in to  the  cons t i tuen t  ob jec t s  exc lus ive ly  on  the  39  

bas i s  o f  monocu la r  geomet r i c  p roper t i e s  (on  the  bas i s  o f  pu re  40  

f rom) ;  i n  f ac t ,  success fu l  me thods  a re  shown,  4 i  

42  

43  

44  

45  

46  

47  
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48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

A Simulator of Multiple interactive users to Drive a Time*Shared 
Computer systen- 60 

62 

63 

65 

Greenbaum# Howard J, 65a 

66 

67 

68 

69 

70 
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January 1969 MAC»TR«58 AD-686.-988 70a 

71 

72 

73 

74 

75 

Ol̂ xJCA.tCl. 7Sa 

76 

77 

Constructing and maintaining a TimewShared Computer System 78 

requires a controlled# repeatable environment for making 79 

performance measurements, This thesis describes the use of a 80 

small second computer to simulate the actions Qf multiple 81 

interactive users over individual communication lines, Each 82 

simulated user exhibits responses similar to those of a "normal" 83 

interactive userp these are recognized ana verified by the 84 

"Simulator", The Simulator also emulates a "think time" 85 

corresponding to a normal user's think time between typing lines 86 

on the console, Text corresponding to a user's console input# as 87 

well as control information regarding think time simulation and 88 

verification of responses from the system being tested# are 89 

retrieved from prepared scripts which have been pre-stpred on the 90 

small computer's magnetic disc unit, 9i 

92 

Although the programming Package is capable of simulating UP 93 

4 
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to  12 users ,  only  four  are  s imula ted  here ,  The s imula tor  System 94 

I s  in tended to  be  used to  tes t  the  CTSS and MULTICS 95 

(TimepShared Computer  sys tems) ,  However ,  i t  Is  des igned to  be  96 

adaptable  for  tes t ing  most  t ime»shared computer  sys tems having 97 

ser ia l  character  or iented  input /output  over  communicat ions  l ines  98 

in ter fac ing wi th  103A compat ib le  data  se ts ,  99 

100  

101  

1 0 2  

103 

104 

105 

1 0 6  

107 

1 0 8  

109 

110  

111 

1 1 2  

113 

114 

115 

LambdawCalcgiys  Models  of  Programming Languages  116 

117 

1 1 6  
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U9 

1 2 0  

1 2 1  

Morr is ,  James H,  1 2 1 a  

1 2 2  

123 

124 

125 

1 2 6  

December  1968 MAC»TR»57 AD«683*394 127 

1 2 8  

129 

130 

131 

132 

A„B.S«T-R„A.C«T.  132a 

133 

134 

Two aspects  of  programming languages ,  recurs ive  def in i t ions  135 

and type  declara t ions  are  analyzed in  de ta i l ,  us ing church 's  136 

ca lculus  as  the  programming language model ,  137 

138 

The main  resul t  on recurs ion i s  an analogue to  Kieen 's  f i r s t  139 

recurs ion theorem! i f  A »  FA for  any ^express ions  A and F ,  then 140 

A I s  an  extens ion YF in  the  se n se  tha t  i f  EIYFI ,  a n y express ion 141 
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conta in ing yF,  has  a  normal  form then EIYFI  »  EIAI ,  ¥  i s  Curry ' s  142 

paradoxical  coi rb inator ,  The resul t  i s  shown to  be  invar iant  tor  143 

many d i f ferent  vers ions  of  y ,  144 

145 

A sys tem of  types  and type  declara t ions  i s  developed for  the  146 

^•calculus  and i t s  semant ic  assumpt ions  are  ident i f ied .  The 147 

sys tem i s  shown to  be  adequate  in  the  sense  tha t  i t  permits  a  148 

preprocessor  to  check formulae  pr ior  to  evaluat ion to  prevent  149 

type  er rors ,  I t  i s  shown tha t  any formula  wi th  a  va l id  150 

ass ignment  of  types  to  a l l  i t s  subexpress ions  must  haye a  normal  151 

form,  152 

15* 
154 

155 

156 

157 

158 

159 

1 6 0  

1 6 1  

1 6 2  

163 
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165 

1 6 6  
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168 

169 

170 

171 

172 

An Integrated Hardware»Sottware system tor Computer Graphics in 173 

Time»Sharing 174 

175 

176 

177 

178 

179 

180 

1 8 1  

182 

183 

184 

185 

November 1968 VAC*TR*56 AD»685«202 186 

187 

188 

189 

190 

191 

ThornhUl, Daniel £,, R, H, stotz, D, T, Ross, and J, £, Ward 
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192 

193 

This  repor t  descr ibes  the  ESL Display  Console  and I t s  194 

associa ted  user*or lented  sof tware  sys tems developed by the  M,l f T,  195 

Computer»Ald Design Projec t  wi th  Projec t  MAC, Console  fac i l i t ies  196 

Include hardware  projec t ion of  three«dimenslonal  l ine  drawings# 197 

automat ic  l ight  pen tacking# and a  f lexible  se t  of  knob# swi tch# 198 

and push»but ton inputs ,  The console  i s  a t tached to  the  Projec t  199 

MAC IBM 7094 Compat ib le  Timeshar ing System e i ther  d i rec t ly  or  200 

through a  PDP»7 Computer .  Programs of  the  Display Control ler  201 

sof tware  provide  the  real«*t ime ac t ions  essent ia l  to  running the  202 

d isplays# a n d communicat ion wi th  the  t imeshar ing supervisor ,  A 203 

companion graphics  sof tware  sys tem (GRAPHSYSJ provides  a  204 

convenient#  h ighwievel ,  and near ly  dlsplay*independent  In ter face  205 

between the  user  and the  Display Control ler ,  GRAPHYSYS 206 

procedures  a l low the  user  to  work wi th  e lement  "p ic ture  par ts"  as  207 

wel l  as  "subple tures"  to  which "names a re  ass igned for  208 

ident i f ica t ion between user  and control ler  programs,  sof tware  i s  209 

wr i t ten  most ly  in  the  machinewindependent  AED»0 Language of  the  210 

Projec t  and many of  the  techniques  descr ibed are  appl icable  In  211 

o ther  contexts ,  212 

213 

214 

2 1 5  
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D H C  7 - M A Y « 7 4  1 3  S  2 9  3 0 7 0 5  
S w e e p i n g  J o u r n a l  D i r e c t i v e  

H a v e n ' t  s e n t  a n y  s u g g e s t i o n s  f o r  a  w h i l e ,  s o  I  t h o u g h t  I ' d  s u b m i t  t h e  
f o l l o w i n g !  

f o r  s e v e r a l  y e a r s ,  I  h a v e  s u g g e s t e d  a  n u m b e r  o f  c h a n g e s / a d d i t i o n s  t o  
d i r e c t i v e s ,  t h e  t h r u s t  o f  w h i c h  w a s  t o  m a k e  t h e m  l e v e l m s p e e i f l e ,  
( e , g , ,  , G r a b C 2 j s S >  w o u l d  e x e c u t e  a  G r a b s S  f o r  e v e r y  s t a t e m e n t  o n  
l e v e l  2 ) ,  

S i n c e  e a c h  o f  t h e  c h a n g e s  r e q u i r e s  a  f a i r  a m o u n t  o f  w o r *  t 0  c h a n g e ,  
h o w  a b o u t  s i m p l y  a d d i n g  O N E  d i r e c t i v e ?  T h i s  d i r e c t i v e  w i l l  c o n t a i n  
a n y  d i r e c t i v e  t o  e x e c u t e d  a t  a  g i v e n  l e v e l ,  

E . g , i  L e v e l  , L e v e l t 3 3 = " " f  
w o u l d  a p p l y  G r a b s S  t o  e v e r y  l e v e l  2  s t a t e m e n t ,  a n d  s e t  i t  o v e r f l o w  

i n d e n t a t i o n  t o  z e r o ,  L e v e l  3  s t a t m e n t s  w o u l d  h a v e  o v e r f l o w  
i n d e n t a t i o n  s e t  t o  3 ,  

T h i s  i s  a  f a i r l y  e x p e n s i v e  s o l u t i o n  c o m p u t a t i o n a l l y ,  b u t  w o u l d  b e  t h e  
e a s i e s t  t o  i m p l e m e n t *  

W h a t c h a  t i n k ?  

I 
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P e r s o n a l  N o t e  { A R P A N e w s / U S l N G J  

N a n c y ,  

T h a n k  y o u  f o r  y o u r  k i n d  n o t ®  r e l a t i v e  t o  t h e  A R P A N e w s i  w e  t o o  w e r e  
v e r y  d i s a p p o i n t e d  t o  h a v e  t o  l e t  I t  f o l d  •  j u s t  w h e n  r e a l  p r o g r e s s  
w a s  b e g i n n i n g  t o  C o m e  i n t o  e v i d e n c e ,  |  s i n c e r e l y  h o p e  t h a t  I t  w i l l  
n o t  b e  a  h a r b i n g e r  o f  t h i n g s  t o  c o m e  s i n c e  I  b e l i e v e  t h a t  I s e f u l  a n d  
w o r t h w h i l e  u s e r  o r i e n t e d  c a p a b i l i t i e s  a r e  b e g i n n i n g  t o  a c c r u e  t o  t h e  
n e t ,  E s p e c i a l l y ,  X  h o p e  t h a t  U S I N G * S  e f f o r t s  w i l l  a c c r u e  s o m e  s u p p o r t  
w h i c h  h a s  y e t  t o  b e c o m e  a p p a r e n t  o f f i c i a l l y ,  

T h e r e  a p p e a r s  t o  b e  a  p o s s i b i l i t y  t h a t  K i r k  K e l l e y ' s  w h o l e  
u n i v e r s e / A R P A N E f  C a t a l o g u e  m a y  e v o l v e  t o  a  r e p l a c e m e n t  O f  t h e  N e w s  •  
m a y b e  a c t i v e  s u p p o r t  w o u l d  h e l p  a l t h o u g h  h i s  w o r k i n g  i n  r e l a t i v e  
I s o l a t i o n  m a y  i n d i c a t e  o t h e r w i s e ,  

A r e  t h e r e  a n y  f i r m  p l a n s  f o r i  

a ,  A  U S I N G  m e e t i n g  t h i s  s u m m e r *  
b ,  A n y  o f f i c i a l  s u p p o r t  o r  f e e d b a c k  f r o m  t h e  s u b m i t t e d  

c o m m i t t e e  r e p o r t s *  o r  
c ,  A n y  p o s s i b l e  s u p p o r t  f o r  t h e  e x p e r i m e n t a l  m e c h a n i s m s  t h a t  

h a v e  e v o l v e d  a s  a  c o n s e q u e n c e  o f  U S I N G  e f f o r t s ,  l i k e  t h e  F e e d b a c k , s a v  
m e c h a n i s m  t h a t  R o s y  a n d  C a l v i n  d e v e l o p e d  t o  e n a b l e  f e e d b a c k  t o  b e  
s e n t  t o  t h e  t w o  N E S  U S I N G  f t i e s l  n e m t  a n d  n g r p ?  

W a r m e s t  r e g a r d s #  
, , , J e a n  
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30707 

(ami) 1 April • Monday 1 

0830 hrs, Branch Chief's Meeting la 

Frank J, Tomaini * JURY DUTY « ALL WEEK 

Due Date • ISI/Tom • TUMSE Letter in regards to Electronic Pocket 
Size Calculators * completed lc 

News Brief items due into Becky Today,(KJOURNAL,19533#1iw) 

PMP requested in Form 56 • Forward to ESD for coordination le 

Due pat® * ISI/Tom * Forward Financing » Qrtly Report Input Due 
ISM » Completed lE 

Bobbie? personnel strength Rpt, due, 19 

(at 1) 2 April * Tuesday 2 

(awl) 3 April • Wednesday 3 

Due Date * ISI/Tom « Due 3 Apr ISM » Coordination Of AFSCR 
11»3/RADC SUP 1 * Pel Management of Trip Report « completed 3« 

Due Date • ISI/Tom * contract Maintenance Reports » FY*75 Office 
Machine & Appliances • Completed 3b 

ISC confessions 0830 hrs, 3c 

(athl) 4 April * Thursday 4 

0830 hrs, Branch Chief's Meeting 4a 

Laboratory Activity Reports due today? aucciero must have them by 
1000, ISM must have them by 1100, and DOT must have them by 1600, 4b 

Due Date * ISIM/W, Rzepka • PP«B»4»3250 » Secure Data Mgt Sys • 
Completed 4C 

5 (afi) 5 April » Friday 

Bobbie? Travel figures due by noon, 5a 

(am?) 8 April » Monday b 

Frank j, Topaini » jURy DUTy m ALL WEEK 6a 

0830 hrs, Branch Chief's Meeting 6b 

I 
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T ick le r  for  the  Month  of  Apr i l  1974  

Col  Thayer  •  TDY 

Cat2)  9  Apr i l  »  Tuesday  7  

1330 h rs ,  »  Meet ing  A,  Barnum/R,  Panara  •  Pre lec t  5550 7a  

Col  Thayer  •  TDY 7b  

(aw2)  10  Apr i l  *  Wednesday  8  

1SF Confess ions  0830 h rs ,  8a  

Pue  Pa te  »  jS l /Tom Bucc ie ro  *  Reply  to  i s  Safe ty  & Housekeeping  
Inspec t ion  »  Comple ted  8b  

Col  Thayer  *  TOY 8c  

(a th2)  11  Apr i l  *  Thursday  9  

0830  h rs ,  Branch  Chief ' s  Meet ing  9a  

Due  Date  »  ISIS * IP&D ( IBM) 9b 

l abora tory  Act iv i ty  Repor t s  due  todayi  Bgcc ie r© must  have  them by  
1000# ISM must  have  them by  1100# and  DOT mus t  have  them by  1600 ,  9e  

Due  Date  •  ISI /FUT & Tom •  Info  for  Compl iance  w/ComPle t ing  1G 9d  

MUST SUBMIT FY»75 NEMi STARTS TO ISI /BUCCIER0 BY TODAY}!  11  I  (FORM 
77s)  9e  

Col  Thayer  *  TDY 9f  

(a f2)  12  Apr i l  «  Fr iday  10  

Due  Date  *  iS i /Tom «  F inanc ia l  Forecas t ing  FY«74 & p r io r  Year  
Balances  •  Due m ISM 10a  

Timecards  due  today  10b  

Due  Date  »  ISIM/R ,  iuorno (?)OER 10c  

Bobbie i  Trave l  f igures  due  by  noon ,  10d  

Due  Date  .  ISIS/McLean  & ISIM/ca i icch ia  •  Mgt  Supv Evai  of  Trng  
over  40  hours  »  Comple ted  lOe  

Due  Date  •  ISIM/ISIS  •  informat ion  Summary  of  Suppor t  to  FAR/CAR 
Programs (Memo f rom DOT/Mr,  R ichards)  lOf  

2 
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Col Thayer » TOY 109 

(am3) J5 April * Monday 11 

Col Thayer • Leave lla 

0830 hrs, Branch Chiefs Meeting llb 

PMP requested in Form 56 must be forwarded to DO for coordination 
with 3 cys of AF 725 and RADC Form 7 for repro & distribution lie 

Due Date * ISIM/Larorge/Liuzzi • Review of System Development 
Notifications (SDNs • 427M3 » Completed 

(at3) 16 April • Tuesday 12 

Col Thayer » Leave 12a 

(aw3) 17 April • Wednesday I3 

Col Thayer » Leave I3? 

R & T Selection of the Month is due in 151, (KdOURNAL,19531#1iw) 13b 

Due Date * ISIM/McNamara s, ISIS/S, DiNitto - IR&D CGE) 13c 

(ath3) 18 April » Thursday 14 

Col Thayer » Leave 14a 

0830 hrs, Branch Chief's Meeting 14b 

Laboratory Activity Reports due tedayj Bueciero must have them by 
1000, ISM must have them by 1100, ard DOT must haye them by 1600, 14e 

Due ISIS/ISIM * Nominations for spiized ShortaTerm courses fo 
emaind of FY*74, 14d 

(af3) 19 April • Friday 15 

Col Thayer » Leave 15? 

Bobbiej Travel figures due by noon, 15b 

(am4) 22 April « Monday 16 

Col Thayer • Leave 16a 

IR&D • Due Date • Control Data Corp, * isis/s, DiNitto & ISC 16b 

3 
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Tickler tor the Month of April 1974 

0830 hrs, Branch Chief's Meeting l6c 

(at4) 23 April • Tuesday 

Col Thayer • Leave 17a 

Training on Maintaining R&D Case Files • 1330 hrs, * Conference 
Room 1 • MANDATORY that all Administrative personnel and 
engineering personnel who are involved in R&D projects attend, 17b 

Collect topic write«ups today by noon for confessions, 17c 

Due Datfe • ISXM/IS15 • Per Memo Frorc» Office of the Chief 
Scientist# Dated! 15 April 74 » Request a list of thesis topics 
you consider appropriate for graduate student research at the 
Naval Postgraduate school in Monterey, Calif, 17d 

(aw4) 24 April » Wednesday If 

Col Thayer • Leave 18a 

Officers Commander's call • 1600 hrs, » officer's Cu 18b 

ISI Confessions 0830 hrs, 18c 

((ath4) 25 April • Thursday 19 

IBM » Contextual Word Recognition Post processing »Bldg, 24 * 
Com, HAH • 09^0 • 1130 hrs, 19a 

A briefing on Small Business Procurements will be presented by Mr, 
John Vella in Conference Room I on today at 1000 hrs,«,ALL 15 
TECHNICAL PERSONNEL ARE REQUESTED TO ATTEND, 19b 

Col Thayer • Leave 19c 

0830 hrs, Branch Chiefs Meeting I9d 

Laboratory Activity Reports due todayi Bucciero must have them by 
1000# ISM must have them by 1100# and DOT »uat have them by 1600, 
CJJOURNAL,30511,liw) 19e 

Congressman Miteheu win b« speaking on regent legistatien of 
interest to engineers, A question and answer period will follow 
his talk, This win be at Trinkaus Manor at 8 PM, sponsored by 
ASME, All interested are welcomed, A dinner is available at 7 pM 
at $4,25, For further information Please contact Mr, Dick White, 
Ext, 2151, 19f 

4 
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T ic ic l e r  t o r  the  Month  o t  Apr i l  1974  

( a t4 )  26  Apr i l  •  Fr iday  z u  

Due  Da te  «  IS I / IS IM/ISIS  *  OPSEC »  REPLY TO IgM 20a  

Col  Thayer  »  Leave  20b  

T imecards  due  today  2 0 c  

Bobbie i  T rave l  f igu res  due  by  noon ,  20d  

Cam5j  29  Apr i l  *  Monday  21  

Due  Da te  •  iSI /Tom «  Quar te r ly  Repor t  *  Manda to ry  Rev iew o f  
Secur i ty  C lass i f i ca t ion  Guidance ,  COMPLETED 2 i a  

Due  Da te  •  ISIM/E,  Kennedy  •  Sugges t ion  Eva lua t ion  GRF»74 .97§  
In teg ra t ion  o f  Compute r  Opera t ions  to  Mgt  P rocedures ,  COMPLETED 2 ib  

Col  Thayer  »  Leave  2 l c  

Due  Da te  •  ISIM/Cap t  oaugh t ry  •  Al loca t ion  o f  Trng  Quotas  »  1  
o f f i ce r  fo r  course  t05C5i44®011 ,  Advance  Sys  so f tware ,  WWMCCS,  
PDS»P9U,  T rans  NRi  2654 ,  Kees le r  AFB,  MS,  21d  

Ne l son  •  TDY 2 i e  

Tomain i  •  Annua l  Leave  2 i t  

Ca t s  J  30  Apr i l  *  Tuesday  22  

Co l  Thayer  »  Leave  22a  

fo r*  2*s  (employee  t ime  expend i tu res )  a re  due  today ,  COMPLETED 22b  

Due  Da te  «  IS I /Tom •  FY-76  Mobi le  Depo t  Main tenance  (MDM}  22c  

1300  h r s ,  Branch  ch ie f s  Mee t ing  22d  

Tomain i  & Ne l son  *  TDY 2 2 e  

Aetna  Represen ta t ive  *  ca l l  *4246  fo r  Appo in tmen t  «  B idg  14  »  2nd  
F loor  22f  

5 
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Test Message for the WWMCCS People 
EJK 8*MAY-74 07i45 3070# 

Thhis is being sent to the address wwrpgcs, If it goes at ail it 
should go to the people in the WWMCCS sub-group that we asxed SRJ to 
set up, Please let roe Know if you receive this, If this is 
successfully werKing it will be a way to distribute iraterai to the 
WWMCCS people on the system using a singele address, pardon the 
spelling 

1 



E J K  8 . M A Y . 7 4  Q 7 | 4 5  3 0 7 0 8  
T e s t  M e s s a g e  f o r  t h e  W W M C C S  P e o p l e  
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RJC 8»MAY«7 4  09»09 30709 
Luncheon 

Luncheon for  "Grant  s t rength  •  Hol iday  ion  *  1200 n rs ,  «  $3 ,00  •  
Contac t  Mar i lyn  Ross i  o r  Dick  VanDresar  by  Noon «  9  May 74 ,  

Ti raecards  dye  today  

Bobbie :  Trave l  f igures  due  by  noon ,  

Ed LaForge  *  Jury  Duty  

1 



R J C  8 « M A Y « 7 4  0 9 J 0 9  3 0 7 0 9  
L u n c h e o n  

C J 3 0 7 0 9 )  8 » M A I * 7 4  0 9 1 0 9 f  T i t l e !  A u t h o r C s ) !  R o b e r t a  J ,  C a r r l e r / R J C J  
D i s t r i b u t i o n !  / R A D C |  S u b » C o l i e c t i o n s !  N I C  R A D C j  C l e r K !  R J C j  



RJC 8*MAY«74 JO 1  19  30710 
luncheon  

Luncheon for  wGrant  S t rength  *  Hol iday  Inn  »  1200  h rs ,  »  $3 ,00  »  
Contac t  Mar i lyn  Ross i  o r  Dick  VanDresar  by  Noon *  9  May 74 ,  

1 



R J C  8 * M A Y » 7 4  1 0 1 1 9  3 0 7 1 0  
l u n c h e o n  

C J 3 Q 7 1 0 )  8 » M A Y » 7 4  I 0 i l 9 f  T i t i e i  A u t h o r C s ) !  R o b e r t a  J ,  C a r r i e r / R J C i  
D i s t r i b u t i o n !  / R A D C f  S u b « C o l l e c t i o n s i  N I C  R A D C t  C l e r K i  R * J C >  



1152s 

Due Date * AF Form 1152s for Summer Term 
ISM NLT by today, 

RJC 8«MAY*74 10121 30711 

MVCC Courses submitted to 

1 
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( J 3 0 7 1 1 )  8 * M A Y « » 7 4  1 0 | 2 l j  T i t l e *  A y t h o r ( s ) i  R o b e r t a  J «  C a r r i e r / R J C j  
D i s t r i b u t i o n !  / R A D C f  S u b u C o l l e c t l o n s j  N I C  R A D C j  C i e r k l  H J C t  



RjC 8»MAY«*7 4  10  3 29  iQ712 
In te rna t iona l  Conference  

1975 in te rna t iona l  Conference  on  Rel iab le  sof tware  to  be  he ld  22«25 
Apr i l  1975  •  CALL FOR PAPERS *  Abs t rac t  Deadl ine  of  15  Ju ly  •  Expec t  
min imum of  two (2)  papers  in  i s i  to  be  submi t ted  Per  Col  Thayer*  

1 



I n t e r n a t i o n a l  c o n f e r e n c e  
R J C  8 * M A Y * 7 4  1 0 1 2 9  

( J 3 0 7 1 2 )  8 » M A V w 7 4  1 0 1 2 9 f  T i t l e t  A u t b o r ( s ) f  R o b e r t a  C a r r l e r / R J C l  
D i s t r i b u t i o n !  / R A D C i  S u b * C o l l e c t l o n s i  N I C  R A D C j  C l e r k !  R J C |  



symposium 
FJT 8»MA¥»74 H152 3071 3  

<T0MAIN1>SYMP,NLSM # 2»MAY»74 l i l l l  FJT |  * 

From AFAL/CA le t ter  dated  8  Apr i l  1974 subjected  Fai l  Meet ing of  
the  Avionics  sec t ion •  ADPA# point  Mugu# CA 20*21 Nov 1974,  la  

The Air  Force  i s  being asked for  presenta t ions  to  be  made dur ing 
the  fa l l  Meet ing of  the  Avionics  sec t ion of  the  American Defense  
Preparedness  Associa t ion (ADPA),  former ly  the  American Ordinance  
Associa t ion,  The Army and Navy organizat ions ,  as  wel l  as  
Indust ry# are  a lso  being asked for  presenta t ions  in  order  tha t  a  
comprehensive  look a t  Avionics  requirements  and developments  may 
be  provided,  

The purpose  of  th is  le t ter  i s  to  inform in teres ted  Air  Force  
organizat ions  of  the  for thcoming meet ing and a lso  to  request  
candidate  presenta t ions  which wi l l  provide  an  overview of  the  Air  
Force  requirements  and developments  in  th is  impor tant  technology 
area ,  l c  

The a t tached symposium out l ine  descr ibes  the  conference  
object ives# scope and the  ca tegor ies  of  the  program agenda for  
which papers  are  being sol ic i ted ,  Id  

I t  i s  requested  tha t  unclass i f ied  summaries#  as  descr ibed in  the  
a t tached out l ine# be  furnished to  the  unders igned by 15 May 1974,  
The authors  wi l l  be  advised o# the  papers  se lec ted  for  inc lus ion 
in  the  program by 17 June 1974,  le  

i f  

lg  

lh  

ROBERT J ,  DCRAN 13  

Act ing  Chie f  s c i ent i s t  1*  

Air  Force Avionics  Laboratory  11  

Sympos ium Technica l  Program 1m 

Coordinator  *  Air  Force  in  

lo  

l  



FdT 8wMA¥»74 11  152 3071J  
symposium 

IP 

AMERICAN DEFENSE PREPAREDNESS ASSOCIATION l r  

AVIONICS SECTION FALL SYMPOSIUM IS 

POINT MUGU, CALIFORNIA 

20 and 21 NOVEMBER 1974 

I t  

lu  

The object ive  of  th is  symposium i s  to  provide  a  comprehensive  joox 
a t  the  avionic  sys tem developments  tha t  meet  current  and evolving# 
manned and unmanned a i r  miss ion object ives ,  Government  a t tendees  
wi l l  provide  summaries  of  Navy# Air  Force  and Army requirements  
for  some of  the i r  speci f ic  miss ions# i ,e , ,  ASK# c lo$e  a i r  suppor t ,  
a i r  super ior i ty#  e lec t ronic  warfare ,  e lec t ronic  in te l l igence# 
reconnaissance# in terdic t ion# bat t lef ie ld  survei l lance# e tc ,  The 
indust r ia l  and labora tory  groups  wi l l  ident i fy  research,  
technology and equipment  developments  d i rec ted  to  meet ing these  
requirements ,  lv  

The symposium wi l l  be  c lass i f ied  SECRET,  and i s  planned 
speci f ica l ly  to  be  of  genera l  in teres t  to  the  fu l l  spect rum of  ODD 
and indust r ia l  avionics  sys tem engineer ing,  advance sys tem 
Planners ,  research groups ,  sys tem development ,  engineer ing  and 
design,  and to  those  concerned wi th  the  formulat ion of  long range 
object ives ,  "  lw 

Those  who wish  to  present  papers  a re  requested  t °  submit  ten  
copies  of  a  one  page (250»3QQ words) ,  unclass i f ied  summary of  the  
paper  wi th  complete  t i t le ,  the  authors  name,  ranK/posi t iOn,  
mi l i tary  organizat ion/company af f i l ia t ion ,  and complete  address  by 
15 May 1974,  The papers  should  be  s t ructured to  f i t  wi th in  these  
four  ca tegor ies ,  lx  

System/Equipment  requirements  lx i  

Air  Force  ix ia  

Army ix ib  

Navy ix ic  

Current  Operat ional  Exper ience  (Arab/Israe l i  yar)  ix ld  

sensors  1x2 

2 



symposium 
FJT 8-MAY"74 UI52 30713 

Target  Acguls i t ion/Fi re  control /weapon Del ivery  1x2a 

in te l l igence  l*2b 

Reconnaissance  1x2c 

Elect ronics  warfare  »  Act ive/Pass ive  lx2<* 

Data  processors  1 x 3  

impact  of  Digi ta l  Revolut ion/LSI  on Avionics  sys tems 1x3a 

Dis t r ibuted vs ,  Centra l ized Airborne  Computers  i*3b 

Computer  sof tware  «  Design and Maintenance  !x3c  

Man/Machine  in ter face  1x4 

Display 1x4a 

Fl ight  Control  i*4b 

Communicat ions  1x4c 

Navigat ion lx4d 

Logis t ic  suppor t  l x 4 e  

The paper  should  be  su i table  for  a  25 minute  presenta t ion wi th  an  
addi t ional  f ive  minutes  of  gues t ions t  The summary should  include 
a  descr ip t ion and the  pr incipal  resul ts  of#  the  inves t igat ion or  
development  ac t iv i ty ,  a  summary of  impor tance  conclus ions ,  the  
s ta tus  and extent  of  the  work,  *y 

The summaries  and re la ted  correspondence should  be  addressed to i  lz  

Mr,  Rober t  J ,  Doran lae  

Act ing Chief  sc ient is t  iaa  

Technical  Program Coordinator  •  AF lab  

Air  Force  Avionics  Laboratory  
(AFAl/CA) iac  

Wrlgf t twPafctersOh AFB,  OW 45433 lad  

3 
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DHC o-MAY-74 15:05 30714 
Pre l iminary  draf t  of  revised Standard  Data  speci f ica t ion document  

I  have f ina l ly  f in ished the  second draf t  of  the  Net  s tandard  Data  
Pathname syntax,  tho  now i t  i s  ca l led  the  net  Standard  Data  
Speci f ica t ion syntax,  The document  res ides  in  <UCl*A*N^C>DHCNSDS i NLS 
(ucla-nRC,dhcnsds ,1) ,  And yes ,  tha t  i s  the  correc t  f i lename,  

Some s igni f icant  modif ica t ions  have been made,  tho  the  or ig inal  spec  
i s  s t i l l  recognizable ,  P lease  le t  me Know what  you th ink,  

There  a re  some i ssues  tha t  need to  be  resolved before  the  document  
can be  re leased as  an  RFC:  

1)  Pathname Keywords  ( semi-s t ructured mode)  have non-aiphabet ics  in  
them,  That  makes  pars ing <h-f ie lds> d i f f icul t ,  s ince  an <i -del im> 
might  ba  a  back-arrow (underscore) ,  what  so lu t ion seems bes t  to  you? 

2)  Should  the  a l ternate  forms of  the  per iphera l  reserved words  be  
Kept?  should  the  contents  of  the  <data> subf ie lds  in  genera l  be  more  
def ined? (e ,g t ,  requir ing par t ia l  name recongi t ion ,  a  la  Tenex,  a t  
leas t  for  reserved words , )  

3)  Does  the  d i f ferent ia t ion  between human and machine  *  or iented  
syntaxes  (syntaces?)  seem reasonable /useful?  

4)  Anything e lse  you not ice  or  th ink of ,  

I 'd  apprecia te  comments  any of  you might  have* 
Thanks ,  Dave,  

1 
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Preliminary dratt o£ revised standard Data Specification document 

CJ30714) 8"MAY*74 13*05* Title* Author(s)* David H, CrocKer/DHC* 
Distribution* /CSK JBP JEW ADO GJP VGC NJN| Sub^Collections * NIC* Clerk* 
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A d d i t i o n a l  n o t e  o n  M E T H E L P  
A P H  8 * M A ¥ » 7 4  1 7 1 2 1  3 0 7 1 5  

F o l k s ,  
T h e  I s s u a n c e  o f  t h e  N E T H E U P  p a p e r  t o  U S I N G  w a s  s u p p o s e d  t o  

h a v e  b e e n  p r e f i x e d  w i t h  a  n o t e  a s k i n g  f o r  c o m m e n t s  o n  t h e  p a p e r i  I  
a m  s o r r y  t h a t  I t  g o t  l o s t  I n  t h e  w o r k s  p u t  I  h o p e  a l s o  t h a t  t h i s  
message  wi l l  su f f i ce  to  s t i r  up  any  he lp fu l  In fo rmat ion  which  U S I N G  
m i g h t  h a v e  t o  o f f e r ,  

A l a n  

1 



A F H  8 « M A ¥ » 7 4  X 7  a  2 1  3 0 7 1 5  
A d d i t i o n a l  n o t e  o n  N E I H E L P  

( J 3 0 7 1 5 )  8 . M A Y - 7 4  1 7 « 2 1 f  T i t i e i  A u t h o r ( s ) i  A l a n  R .  H i l l / A R H f  
D i s t r i b u t i o n !  / U S I N G j  S u b < o i i e c t i o n s  j  N I C  u s i N G j  C l e r k !  A R H t  



SDC r e sp o n se  t o  ELF  u se r  Ques t i onna i r e  
DHC 8 * M A y » 7 4  19  J13  3Q716  

»  *  9 W 1  

I ,  A .  SYSTEM DEVELOPMENT CORPORAT ION 2  

SPEECH U N D E RSTANDING RESEARCH STAFF  2a  

B ,  DOUGLAS L ,  PJ N T A R 20  

SD C &B B N  (SO ON  DLPRSDC)  2c  

3  

I I ,  *  

A, NONE 5  

B,  SPEECH UNDERSTANDING RESEARCH,  SPS«4 i  SUPPORT,  6  

7 

I I I ,  *  

A, NONE 9  

B,  HARDWARE SCHEDULED FOR ARRIVAL JULY 19741 10 

11  

POP*I1/35 CAN OEM 11/40)  WITH ELS,  FLOATING POINT,  MEMORY 11A 

MANAGEMENT, BOOTSTRAP POM, PROGRAMMABLE CLOCK LLAL 

32K DEC CORE U*2 

RK11*DE DISC CARTRIDGE DRIVE AND CONTROLLER L L A L  

TU10-EE 9»TRACK TAPE DRIVE AND CONTROLLER LLA4  

DLI1«D LINE INTERFACE (FOR EXISTING TERMINAL) L L A 5  

SPS*41 WITH 8K DUAL«»PORT MEMORY OPTION L L A 6  

1 2  

UNTIL WE GET ELF,  WE WILL PROBABLY RUN DOS/BATCH VERSION 9 ,  13 

1 4  

HARDWARE SCHEDULED FOR ARRIVAL AFTER SEPTEMBER 1974S  14A 

1 



SDC response to ELF User Questionnaire 
DHC 8-MAY-74 19;13 30716 

15 

ADDITIONAL 16K DEC CORE (48K TOTAL • 8K DUAL-PORT) 15a 

SDC »HSI«11» LOCAL IMp INTERFACE 15b 

RJS04«BA FIXED-HEAD DISC AND CONTROLLER (512K WORDS) 15C 

SDC-DESIGNED 12-BIT ADC/DAC SYSTEM BASED ON DEC-PACKAGED 150 

ANALOGIC ADC/DAC AND DEC DPtl.B DMA HARDWARE 1501 

TEKTRONIX 4014-1 TERMINAL AND 4610/2 HARD COPIER 15d2 

DA11-BD UNIBUS LINK TO THE PDF 11/05 WHICH CONNECTS TO SBC'S 15d3 

IBM 370/145 AND THE ARPANET 15d4 

1 6  

IV, 17 

A, NONE 18 

B, NONE 19 

Cf NONE 20 

D, DEVICE DRIVERS FOR HSI-J1,DA 11«BD,R0S04-BA,ADC/DAC, ETC, 21 

SPS-41 PROGRAMS 21« 

SPEECH UNDERSTANDING SYSTEM COMPONENTS 21b 

£, FOR DEVICE DRIVERS AND SYSTEM SOFTWARE IN (D) 21c 

2 2  

V, 23 

A, NONE) WE WILL HAVE FULL DEC MAINTENANCE CONTRACT 24 

B, ANY ELF CHANGES/FIXES AND REVISION CONTROL 25 

C, COMMUNITY-SHARED SPS-41 PROGRAMS (E,G, SpS-PFOVlDED LIBRARY) 26 

D, ANY AND ALL THAT'S AVAILABLE ON ANY ASPECT OF ELF 27 

28 

2 



DHC 8«MAY»74 191 13 30716 
SDC response to ELF User Questionnaire 

VI, 29 

A, ELF MEMORY MANAGEMENT VERSION, FOP USER PROGRAMS) JULY 1974 30 

DOS EMULATGP PACKAGE) FOR USER PROGRAMS) JULY 1974 30a 

SPS«45 DRIVER/LOADER) FOR SPEECH SYSTEM) JULY 1974 306 

DEVICE DRIVER STANDARDIZATION INFO) FOR SlTE*DEpENDE;NT DRIVERS) 30c 

ASAP 30C1 

31 

VII, 32 

PLEASE SEND US A MESSAGE SUMMARIZING THE ACTION ITEMS RESULTING FROM 33 

THIS QUESTIONNAIRE, THANX, 34 

3 



D H C  8 « » M A Y » 7 4  1 9 | 1 3  3 0 7 1 6  
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D i s t r i b u t i o n !  / D H C j  5 u b » C o H e c t i e n s  i  N I C j  C l e r k !  D H C *  



Attn!  John  Waker ly  
DHC 8wMAY»74 19 |59  30717 

m m m m * 

What  on l ine  Network  mai lbox  do  you  want  used  for  El»F 2  

in te rac t ions?  ?  

4  

E i ther#  both#  or  none  of  the  above#  or  some o ther  one?  5  

Dave ,  b  

7  

8  

1 



D H C  8 » M A Y » 7 4  1 9 ? S 9  3 0 7 1 7  
A t t n ?  j o h n  w a k e r l y  

( J 3 0 7 1 7 )  8 * M A Y * 7 4  1 9 » 5 9 f  T i t l e ?  A u t h o r C s ) ?  D a v i d  H ,  C r o c k e r / D H C ?  
D i s t r i b u t i o n ?  / J F W  ?  S U b ' C o l l e c t i o n s ?  N I C  I  C l e r k ?  D H C ?  



T w o  t i c k l e r  i t e m s  
FJT 9*MAY*74  05) !  08  3 0 7 1 8  

I n  r e g a r d s  t o  t w o  p a r t i c u l a r  i t e m s  s e n t  t o  y o u  b y  w a y  o f  J o u r n a l  
m e s s a g e ,  i )  A F  F o r m  1 1 5 2  a r e  d u e  1 7  M a y >  a n d  2 )  T h e  l u n c h e o n  t o r  
G r a n t  s t r e n g t h  i s  1 0  M a y f i l s o r r y  a b o u t  t h a t , « , B o b b i e  



FJT 9-MAT-74 05108 
Two t ickler  i te i rs  

(J30718)  9»MaV»74 051081 Ti t le i  Author(s)!  Frank J ,  Tomainl /F4T|  
Dis t r ibut ion!  /PADC> Sub-Collect ions!  RADCf Clerk!  FJT* 

/ 
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Test for di magglo directory 

This is a test message being sent to cralg, hyde and dimaggio, 

\ 

I 
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Test tor di maggio directory 

CJ30721) 9*MAY«74 14J05; Title! Author(s)I Edmund J, Kennedy/EJKI 
Distribution! /JWH FND DTCF Sub<ol lections i HADCi Clerk! EJK> 
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Poss ib le  s l ide  tor  p i tch ,  

A s l ide  wade up around t th is ,  coupled wi th  one sshoeinq a  page 
pr in ted  on our  pr in ter  and the  same page us ing the  
mul t i - fonts /s izes /s tv les  could  be  impress ive ,  
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Poss ib le  s l ide  for  p i tch ,  

Poss ib le  s l ide  to  sex up your  p i tch  to  Hei lmeier ,  

Prepar inq the  jovia l  J*73 Language Speci f ica t ion for  pr in t ing cos ts  
$50 per /page,  The reason for  th is  high cos t  i s  tha t  the  
speci f ica t ion includes  Engl ish# Metalanguage# and Example  words ,  I t  
i s  necessary  to  maxe c lear  d is t inc t ions  in  the  text  among these  three  
c lasses  of  words ,  These  c lasses  of  words  change f requent ly  in  the  
sequence of  the  text  and there  i s  nothing unusual  about  having as  
many as  two fonts  and three  character  s izes  on a  s ingle  l ine ,  

The repor t  inc ludes!  

Headers  

Footers  3 b  

Margins  3 e  

Indenta t ions  3 d  

Numbering 3e  

In  order  to  provide  these  necessary  i tems# and in  order  to  
d i f ferent ia te  among the  three  c lasses  of  words  in  the  speci f ica t ion 
i t  i s  necessary  to  usej  4  

Two Fonts  4a  

Four  Sizes  4b 

Five  Styles  4« 

*  OR a  TOTAL O f t  40 DIFFERENT SELECTIONS 4d 

Using the  Advanced Computer  and Photographic  techniques  avai lable#  
the  p la tes  for  prepar ing the  pr in t ing can be  provided a t  a  cos t  of  $S 
a  page,  5  

This  i s  especia l ly  impor tant  in  consider ing tha t  the  speci f ica t ion 
wi l l  need to  be  updated per iodical ly ,  Updates  can be  made eas i ly# 
speedi ly  and inexpensively  af ter  the  f i rs t  speci f ica t ion i s  completed  
in  th is  manner ,  b  

i 
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Possible s 1 ide for pitch, 

(J30722) 9«MAy-74 14:54* Title: Authorcs): Edmund j, Kennedy/EJK: 
Di s t r i b u t i o n :  /  J L M  D L 5 ( A n y  s e r i o u s  e r r o r s ? ) :  S u b » C o l l e c t i o n s i  FADCI 
Clerk: F;JK: 



N D M  9 » M A ¥ » 7 4  1 6 1 1 8  3 0 7 2 3  
L i n e  P r o c e s s o r  T r o u b l e s !  B l a n k e d  s c r e e n  

W h i l e  i n  t h i s  s t a t e ,  t h e  d i s t r i b u t i o n  l i s t  o n  t h i s  j o u r n a l  s u b m i s s i o n  
r e m a i n s  a t  t h e  b o t t o m  o f  t h e  s c r e e n ,  



Line Processor Troubles? BianKed screen 
NDM 9*»MAY»74 16ll8 30723 

I ran a user content analyzer program which failed with the error 
message "Bad statement Identifier", The screen was left blanK and 
<control*f> Jump to File Return, Quit then continue, and finally 
another <contrel*f> did not put UP anything (screen remains Plan*), 
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Line Processor Troubles! Blanked Screen 

(J3Q723) 9-MAY-74 I6ll8> Title! Author(s)! N, Dean Meyer/NDMj 
Distribution! /FDBK CHI DIAJ sub-Collectlons! SRI-ARCi Clerk! NDH; 
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Marcia  *•  
Please  remove the  Harcopy address  (USING) f r o h  ident  U f A N ,  That  
should  leave  a  de l ivery  of  Onl ine(Nus)  to  us ing,  Please  change i t s  
Name to  "Using Reposi tory" ,  

Also# make the  fo l lowing changes  to  ident  NETHEljpI  
Change Name to  Network Help  Reposi tory)  and change i t s  del ivery  from 
Hardcopy USING to  Qnl ine(MS) User l  USING,  

Sorry  for  the  confus ion,  Some people  crea ted  the  two d ients  wi thout  
checking wi th  me (and for  tha t  mat ter#  wi th t  th inking) ,  Please  le t  
me know when you f in ish ,  

Mil  Gracias  (no re la t ion  to  Jernigan) ,  Dave,  

i 
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( J 3 0 7 2 6 )  1 0 « M A Y » 7 4  1 4 1 3 4 y  T i t i e i  A u t h o r ( s ) |  D a v i d  H ,  C r o c k e r / O H C *  
D i s t r i b u t i o n !  / M L K j  s u b * C o l l e c t i o n s i  N I C t  C l e r k !  D H C |  
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Da t e ?  10 .M A Y .74  17129104  i  

From*  Geo f f r ey  S (  G oodfen ow  2  

S u b j ec t !  ARPANET NEW 3  

Type  o f  commen t |  G r ip e  4  

Ne tw o rk :  on l i ne  add re s s i  GEOFFSSRI . AI  5  

Phone j  •  t> 

Deg ree  o f  u roency i  i n t e rm ed ia t e  p r i o r i t y  7  

Type  o f  r e spons e  de s i r ed i  Response  i s  r eques t ed  I  

9  

Tex t !  10  

IT  IS  ALREADY THE 10TH OF  THE MONTHt  A N D SRLAI  HAS NOT GOTTEN H  

THIS  MONTHS COPY OF  THE ARPANET NEWS PUT IN  <ARPANEW5» ,  COUfcD SOME.  12  

ONE JUST  H A V E FORGOTTEN TO PUT IT  OVER HERE?  13  

i  4  

15  

1 
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( J 3 0 7 2 7 )  1 0 * M A Y * 7 4  1 7  a  3 1 f  T i t l e s  A u t h o r ( s ) |  N E T  G R J P E / N G R F  »  
D i s t r i b u t i o n s  /  N G R P t  s u b * c o i i e c t i o n s s  N i c »  C l e r k s  N G R P >  

N  



R J C  1 3 » M A Y « 7 4  0 5 1 3 6  3 0 7 2 8  
T i c k l e r  f o r  m o n t h  o f  A p r i l  1 9 7 4  

( a m i )  i  A p r i l  *  M o n d a y  *  

0 8 3 0  h r s ,  B r a n c h  C h i e f ' s  M e e t i n g  l a  

F r a n k  J ,  T o m a l n i  «  J U R Y  D U T Y  »  A L L  W E E K  l b  

D u e  D a t e  «  t S l / T o m  *  T U M S E  L e t t e r  i n  r e g a r d s  t o  E l e c t r o n i c  P o c k e t  
S i z e  C a l c u l a t o r s  »  C o m p l e t e d  i d  

N e w s  B r i e f  i t e m s  d u e  i n t o  B e c k y  T o d a y , ( K J O U R N A L , 1 9 5 3 3 # 1 i w )  I d  

P M P  r e q u e s t e d  i n  F o r m  5 6  *  F o r w a r d  t o  E S D  f o r  C o o r d i n a t i o n  l e  

D u e  p a t e  *  i s I / T o m  *  F o r w a r d  F i n a n c i n g  •  O r t l y  R e p o r t  I n P u t  D u e  
I S M  •  c o m p l e t e d  I f  

B o b b i e s  P e r s o n n e l  s t r e n g t h  R p t ,  d u e ,  1 < ?  

I 



F J C  1 3 . M A Y . 7 4  0 5 1 3 6  
T i c k l e r  f o r  m o n t h  o f  A p r i l  1 9 7 4  

C J 3 Q 7 2 8 )  1 3 » M A Y ® 7 4  0 5 1 3 6 f  T i t l e !  A u t h o r ( s ) *  R o b e r t a  J ,  C a r r i e r / F j C j  
Distributioni /; Sub.Colleetions 1 NIC? Clerki R*JC r 



A A M  1 3 . M A Y . 7 4  0 6  I  4 6  3 0 7 2 9  
S c h e d u l e d  S o f t w a r e  M a i n t e n a n c e  

T h i s  i s  a  r e m i n d e r  t h a t  N e t w o r k  s o f t w a r e  M a i n t e n a n c e  i s  s c h e d u l e d  
b e t w e e n  t h e  h o u r s  o f  0 7 0 0  a n a  0 9 0 0  ( E a s t e r n  T i m e )  o n  T u e s d a y #  1 4  M a y  
1 9 7 4 ,  A l t h o u g h  s o f t w a r e  r e l e a s e s  a r e  c h e c k e d  o u t  a s  m u c h  a s  p o s s i b l e  
i n  t h e  B B N  t e s t  c e i l #  t h e r e  a r e  s o m e t i m e s  p r o b l e m s  o f  s c a l e  w h i c h  a r e  
n o t  d e t e c t e d  u n t i l  a f t e r  a  r e l e a s e !  h e n c e  t h e r e  i s  a  s m a l l  b u t  f i n i t e  
p o s s i b i l i t y  t h a t  t h e  s o f t w a r e  w i l l  b e  t r o u b l e s o m e  f o r  a  f e w  h o u r s  
a f t e r  t h e  s c h e d u l e d  r e l e a s e ,  
s i n c e r e l y #  
A l e x  M c k e n z i e  ( f o r  t h e  N e t w o r k  C o n t r o l  C e n t e r )  

N O T E p  A  n u m b e r  o f  p e o p l e  h a v e  c o m p l a i n e d  t h a t  t h e s e  r e m i n d e r s  a r e  
d e l i v e r e d  t o  t h e m  b y  U S  m a i l  a  w e e k  o r  m o r e  a f t e r  t p e  e v e n t  b e i n g  
a n n o u n c e d  h a s  t a k e n  p l a c e ,  I  s e n d  t h e  n o t e  t h r o u g h  t h e  N I C  
. j o u r n a l  t o  a l l  " T e c h n i c a l  L i a i s o n s "  ( a n d  a  f e w  o t h e r  g r o u p s ) !  t h e  
j o u r n a l  w i l l  d e l i v e r  t h e  t e x t  ( o r  a  p o i n t e r )  i n t o  t h «  " c o m p u t e r  
m a i l b o x "  f o r  a n y o n e  w h o  h a s  l i s t e d  t h e i r  m a i l b o x  w i t h  t h e  N I C #  
w h i l e  i n d i v i d u a l s  w i t h o u t  c o m p u t e r  m a i l b o x  l i s t i n g s  r e c e i v e  t h e  
d o c u m e n t s  b y  u s  m a l l ,  I f  y o u  g e t  U S  m a i l  b u t  w a n t  t o  g e t  t h i n g s  
d e l i v e r e d  o n  l i n e #  c o m m u n i c a t e  w i t h  M a r c i a  K e e n e y  a t  S R I « A R C «  i n  
a n y  c a s e ,  p l e a s #  r e m e m b e r  t h a t  E V E R Y  T u e s d a y  f r o m  0 7 0 0  t o  0 9 0 0  
E a s t e r n  T i m e  i s  r e s e r v e d  f o r  N e t w o r k  s o f t w a r e  M a i n t e n a n c e  ( s e e #  
f o r  e x a m p l e #  R F C  # 6 3 8 ) ,  1 ®  

I 



S c h e d u l e d  S o f t w a r e  M a i n t e n a n c e  
A A M  1 3 . M A Y - 7 4  0 6 1 4 6  

( J 3 0 7 2 9 )  1 3 » M A Y » 7 4  0 6 I 4 6 1  T i t l e !  A U t h o r C s ) !  A l e x  A ,  M c K e n Z i e / A A M f  
D i s t r i b u t i o n !  / N L G  P A D C  M L K J  S u b i - C o l l e c t l e n s !  N I C  N L G  R A D C J  C l « r ) c !  A A M J  
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Movie 

OPSEC Flint m 1130 * Tuesday • conference Room, Those who didn't 
attend should* 

1 



Movie 
RJC 13»MA¥»74 11(20 30730 

(J30730) 13»MA¥*74 1H20| Title! AUthorCs)! Roberta J, Carrier/PJC! 
Distribution! /RADCj Sub^ColieetionsI NIC RADCj Clerk! PJCF 
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Review I  promised to  send you 
IWC 13-MAY.74 12 I  06  30731 

PRINCIPLES OF INTERACTIVE COMPUTER GRAPHICS 

Reviewed by I ra  W, Cot ton la  

A fu l l -sca le  textbook for  a  course  in  computer  Graphics  has  

been long in  coming,  Display  equipment  was  connected to  whir lwind 

as  long ago as  1950# though the  d isc ip l ine  genera l ly  t races  i t s  

or ig ins  to  Ivan Suther land 's  SKETCHPAD which was  f i r s t  publ ished 

in  1963 £1] ,  The authors  of  th is  text  were  both  associa tes  of  

Suther land# and the  genera l  approach of  the  book might  be  termed 

the  "Utah"  approach to  graphics ,  lb  

This  i s  an impor tant  and t imely  book# but  i t  i s  not  wi thout  

ser ious  defects ,  The coverage in  the  book i s  admirably  broad# but  

there  are  s t i l l  impor tant  topics  which are  not  even ment ioned,  

Most  explanat ions  are  c lear  enough for  the  novice  and in  enough 

depth  for  the  Journeyman# but  both  s ides  of  an  i ssue  are  of ten  not  

presented,  The book ref lec ts  too s t rongly  a  par t icular  school  of  

thought#  ra ther  than exposing the  s tudent  to  conf l ic t ing  views on 

a  subject ,  What  may be  e n t i re iy  proper  in  a  monograph i s  

object ionable  in  a  textbook,  The authors  fa i l  to  meet  the i r  

responsibi l i ty  to  s tudents  when they present  only  the i r  point  of  

v iew on controvers ia l  i ssues ,  le  

The book consis ts  of  seventeen chapters  in  f ive  par ts ,  wi th  a  

b ibl iography and extens ive  appendices ,  Par t  one  covers  d isplay  

devices  in  four  chapters ,  The f i r s t  chapter  provides  a  very  low 

level  descr ip t ion of  ca thode ray  tube  technology,  The impor tance  

of  th is  mater ia l  i s  asser ted# but  never  demonst ra ted ,  A number  of  

1 
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Cot ton* review of  PRINCIPLES OF INTERACTIVE COMPUTER GpApHICS 

formulae  for  e lec t ro»ohysica l  phenomena are  presented,  but  never  

referenced nor  used again ,  The point  i s  made tha t  phosphors  a re  

ident i f ied  by number# but  the  meaning of  the  numbers  i s  never  

expla ined,  Final ly# a  number  of  a l ternat ive  technologies  are  

d iscussed,  but  no ment ion i s  made of  ras ter  scan devices ,  Id  

Chapter  2  provides  a  good low ievel  in t roduct ion to  

programming the  d isplay  ref resh  loop,  Flow char ts  would  be  

des i rable ,  however# even for  s imple  programs,  The sec t ion on D/A 

convers ion techniques  adds  nothing to  the  thrus t  of  the  chapter#  le  

Chapter  3  seems ent i re ly  unnecessary# except  as  a  p lug for  

Evans  and Suther land Computer  Corporat ion hardware# I f  

Chapter  4  conta in® a  good descr ip t ion of  the  development  of  

d isplay  processors ,  However# towards  the  end of  the  chapter  a  

major  f law in  the  book becomes apparent  ** the  authors*  opinions  

are  presented as  fac t  (e ,g ,#  wi th  respect  to  the  ins t ruct ion se t  

required  for  a  d isplay  processor)#  19 

par t  two conta in® four  chapters  on the  subject  of  d isplay  

f i les ,  Chapter  5  begins  wi th  a  good d iscuss ion of  the  d is t inc t ion 

between segmented and s t ructured display  f i les ,  This  d is t inc t ion 

wi l l  doubt less  become one of  the  fundamenta l  concepts  of  

in terac t ive  comuter  graphics ,  lh  

Chapter  6  conta ins  an  in t roduct ion to  the  authors*  main  ar«« 

of  exper t i se  »» matr ix  t ransformat ion techniques  ahd appl ica t ions ,  

The only  suggest ion to  be  made here  i s  tha t  m 0 re  explanatory  

7 
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mater ia l  be  Included In  the  body of  the  chapter#  ra ther  than be  

re legated  to  an appendix# 1* 

Chapter  7  conta ins  an  Impor tant  and wel l  done d iscuss ion of  

c l ipping,  A pure ly  mechanical  f law should  be  noted in  th is  

chapter#  however ,  computer  Output  should  be  typeset  so  tha t  I t  Is  

legible#  especia l ly  in  a  book of  th is  qual i ty  Ccf ,  p ,  124) ,  I j  

Chapter  8  concludes  the  t rea tment  of  d isplay  f i les  wi th  a  

par t icular ly  wel l  done d iscuss ion of  t ransformat ion sys tems# based 

on the  f ramework In t roduced in  chapter  5 ,  1* 

Par t  three  (chapters  9  through 11)  conta ins  good d iscuss ions  

on input  deviees# in ter rupt  handl ing and a  var ie ty  of  useful  

techniques ,  This  reviewer  agrees  s t rongly  wi th  the  point  tha t  

input  i s  separa te  f rom output .  Much of  the  mater ia l  in  chapter  10 

has  not  appeared previously  in  any s ingle ,  widely  avai lable  

source ,  U 

Par t  four  (chapters  12»14)  presents  mater ia l  on techniques  for  

3*dimensionai  graphics ,  These  chapters  are  the  bes t  and most  

va luable  par t  of  the  book,  Here  the  authors  wri te  f rom or ig inal  

research and may be  permit ted  an author i ta t ive  tone ,  lm 

in  contras t ,  the  mater ia l  in  par t  f ive  on graphic  sys tems i s  

much too  controvers ia l  to  appear  in  a  textbook in  i t s  present  

form,  The authors  are  ent i t led  to  the i r  opinions# but  they should  

be  presented as  such# and o ther  points  of  v iew should  be  expla ined 

as  wel l ,  Chapter  15# for  example# p laces  undue emphasis  on a  

s ingle  sys tem which the  authors  had implemented,  (Descr ip t ions  of  

3 
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other approaches way be found In £23,) Such statements as "The 

ability to construct a good dialogue between the user and the 

program can generally be gained only with experience" seem to 

reflect ignorance of excellent books by Meadow £3] and Martin £4), 

The discussion in this volume is limited to such platitudes as "It 

is particularly Important to keep the user in mmd when designing 

an interactive dialogue," lh 

The coverage in chapter 16 Con programming languages for 

computer graphics) is much too brief, This reviewer has not 

noticed any "lack of interest in the development of programming 

languages s,,tlor5 graphics," The discussion on page 363 

regarding the use of FORTRAN is more of a diatrabe than anything 

else, Relative to the concern on page 383 that a particular 

feature might "confuse a novice programmer", this reviewer can 

only ask for whom graphics programming systems are intended, io 

It is the final chapter on graphics system design, however, 

with which this reviewer must take most issue, The authors 

suggest that their approach to graphic system design is the 

correct approach and the only approach, Students would be better 

served by a more even-handed discussion of alternatives, IP 

For example, on Page 391 they speak of drawing dividing lines 

between functions which are to reside in different hardware 

components (e,g,# in the central system or in the terminal), The 

discussion fails to note those systems in which the dividing line 

can be changed £5,6), similarly# on the next page it is suggested 

4 
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as  feas ib le  to  " take  a i l  the  essent ia l  components  t | J  and group 

them in  a  s ingle  inexpensive  processor ,"  This  i s  cer ta in ly  a  

f ru i t fu l  approach in  many s i tua t ions# but  fa i rness  demands  a  

d iscuss ion of  the  view tha t  the i r  are  funct ions  which belong and 

are  most  e f f ic ient ly  performed in  a  large  host  machine ,  The 

s ta tement  tha t  " there  i s  re la t ive ly  l i t t le  disagreement  these  

days"  wi th  such an approach cannot  be  substant ia ted  by merely  

c i t ing  successful  sys tems employing the  approach,  Ig  

Actual ly# the  authors  s tar t  once  more  around the  "wheel  of  

re incarnat ion"  t7J  in  the  remainder  of  the  chapter ,  By page 402 

the  smal l  sys tem i s  a l ready being augmented wi th  f loa t ing point  

hardware  and a  paging capabi l i ty#  and when the  sys tem i s  connected 

to  a  network as  the  authors  suggest  on page 4 io ,  they are  back to  

the  sys tem wi th  which they began sa te l l i te  processor  connected 

to  a  la rge  hos t ,  l r  

This  i s  not  to  suggest  tha t  the  authors  should  break out  of  

the  cycle  by a rb i t rar i ly  se lec t ing a  processor  s ize ,  as  Myer  and 

Suther land suggested ,  Rather#  they must  accept  the  fac t  tha t  

opt imal  sys tem des ign i s  appl ica t ion«dependent  and then des ign 

each sys tem to  be  most  co$t»effec t ive  for  i t s  in tended use ,  They 

are  l imi ted  in  the i r  abi l i ty  to  do th is#  perhaps# by the i r  

near*»tota i  misunders tanding of  the  appl ica t ion of  economic  

concepts  to  computer  sys tem des ign,  This  i s  evidenced by the  

d iscuss ion en page 40i  which suggests  tha t  users  wi l l  res t r ic t  

the i r  use  of  cent ra l  processor  t ime because  i t  i s  "expensive ,"  

5 
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That  argument  can be  made for  any resource  - •  and i t  i s  equal ly  

fa lse  for  a l l  of  them when i t  i s  s ta ted  out  of  context  as  i t  i s  

here ,  A resource  wi l l  be  used to  the  extent  tha t  i t  i s  

cos t«benef ic ia l  to  do so ,  The pr imary ef fec t  of  moving funct ions  

to  a  d isplay  processor  f rom the  host  sys tem i s  to  conver t  var iable  

cos ts  to  f ixed cos ts  (s ince  the  d isplay  processor  i s  genera l ly  

dedicated  to  graphics  whi le  the  host  i s  genera l ly  shared and 

charges  only  for  t ime ac tual ly  used) ,  Cast ing the  economic  

argumement  in  these  terms c lar i f ies  the  s i tua t ion and provides  a  

f ramework for  analys is  wi th  more  genera l  appl ica t ion,  i s  

The lack ©* Coverage e £ economic  fac tors  re la t ing  t© the  use  

of  graphics  i s  one shor tcoming of  the  book,  o ther  areas  which are  

not  covered are  human fac tors ,  which the  authors  suggest  a re  

impor tant  but  do not  d iscuss ,  and microprogramming for  graphics  

which i s  s t r ic t ly  ignored,  In  contras t ,  some sec t ions  of  the  

extens ive  appendices  seem unnecessary ,  such as  the  descr ip t ion of  

the  SAIL language (par t icular ly  when the  mater ia l  i s  pr in ted  

s ideways) ,  o ther  inc identa l  c r i t ic isms per ta in  to  the  lack of  

t i t les  for  any of  the  f igures  in  the  volume,  and the  lack of  a  

g lossary .  The use  of  te rms in  context  wi th  i ta l ics  for  the  f i rs t  

use  was  not  suff ic ient  in  a i l  cases  to  def ine  the  terms for  

novices ,  i t  

Despi te  the  proceeding cr i t ic isms,  i t  has  not  been the  

reviewer ' s  in tent  to  discourage purchase  of  the  book,  Qui te  the  

contraryi  i t  belongs  on the  bookshel f  of  every  ser ious  s tudent  of  

6 
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computer  g raphics ,  i f  on ly  for  the  mater ia l  in  chapters  12-14 ,  

However#  i t  i s  hoped  tha t  such  commerc ia l  success  wi l l  permi t  

rev is ions  in  which  the  au thors  may modi fy  the  coverage  somewhat  

(wi th  both  addi t ions  and  de le t ions)  and  presen t  the  more  

evenhanded  t rea tment  of  cont rovers ia l  top ics  which  should  be  

expec ted  in  a  t ex tbook,  lu  
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status report en MIKE work in L®10 to date, Request lor examples of 
programs 

I've been a little tardy in responding to the sudden flurry of 
interest in or L*10 progress, What have I been up to, you ask ? 1 

I've written a few simple programs for reformatting statements, 
They're in my directory as movegrp,nis and addgrp,nls, 2 

I've been able to compile the into REL files* and they work, 3 

Generally, I'm quite pleased with myself (if I do say $o ), what I 
thought was going to be a real grind has been really £unf«.,this 
stuff is really catching,,,,, 4 

I haven't tried the SEND construct yet, having 3ust gotten jim's 
message on it, 5 

Dean, I'd like to see some programs with examples of some of the 
LOOPwtyoe constructions ( LOOP, CASE, DO,,.UNTIL, etc,) 6 

One of the programs I wrote (addgrp) is just atrocious, in that it 
has 6 consecutive IF statements, all asking just about the same 
thing, 1 tjried the CASE construction, but it didn't work, for 
some reason, I think a few examples of each would h«lP, is this 
a problem ? 6a 

Another area that I think I'd better catch on to in a hurry (ie, I'm 
interested in trying it out) is that of addressing variables, I'm 
not too sure what I mean by this, unfortunately, I'd like to be able 
to do loop type operations which are dependent on the value of a 
variable, say tiJ# with i set before you get into the loop, 7 

A specific application i have in mind is modifying a group of 
statements up to the point where, say, the first printing 
characters are MAY, rather than APRIL) that's not a good example 
, because there are simpler ways of handling it, but I'd like to 
be able to initialize a variable Ei) and then use it is loop type 
operation, Where do I stand on this now ? I don't even now what 
I would do to intiaiize something, much less what I would call 
that thing that I am trying to initialize, 7a 

I found this in jformii 
1 4o» 
WHILE «titie#EiJ # SP AND i # 1 DO BUMP DOWN if 7aJ 

I think that the ti) refers to the i»th position is the string 
named "title") but I don't know exactly what that means, 
C°uid i use it to refer to the l»th visible, rather than the 
i*th character? 7a2 

i 
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•
status report on MIKE worK in L<*iO to date, Request for examples of 
programs 

As far as my progress into more complicated things# I don't Know hew 
well I'm doing, The programs I've written so far are all teribiy 
simple, even to me, yet the copy of jformi that Jim left with me 
looks sort of complicated, 

2 
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resena of document that I sent to meyer ad Norton re our work in L*10 

I've been a little tardy in responding to the sudden flurry of 
interest in or L»10 progress, What have I been up to# You ask ? i 

I've written a few simple programs tor reformatting statements, 
They're in my directory as movegrp(nls and addgrp.nls, 2 

I've been able to compile the into REL files* and they work, 3 

Generally* I'm quite pleased with myself (if I do say so }« what I 
thought was going to be a real grind has been really fun,,#tthis 
stuff is really catching,,,,, * 

I haven't tried the SEND construct yet* having Just gotten Jim's 
message en it, 5 

Dean* I'd like to see some programs with examples of some of the 
LOQP«*tyoe constructions ( LOOP* CASE* DOft,UNTIL* etc,J 6 

One of the programs i wrote Cadddrp) is Just atrocious* in that it 
has 6 consecutive IF statements* all asking Just about the same 
thing, I tried the CASE construction, but it didn't work, tor 
some reason, I think a few examples of each would help, Is this 
a problem ? 

Another area that I think I'd better eaten on to in a hurry Cie, I'm 
interested in trying it out) is that of addressing variables, I'm 
not too sure what I mean by this, unfortunately, I'd like to be able 
to do loop type operations which are dependent on the value of a 
variable* say [i], with i set before yoy get into the loop, 7 

A specific application i have in mind is modifying a group of 
statements UP to the point where* say* the first printing 
characters are MAY* rather than APRIL! that's not a good example 
* because there are simpler ways of handling it* but I'd like to 
be able to initialise a variable til and then use it is loop type 
operation, Where do I stand on this now ? I don't even now what 
1 would do to iptiaiize something* much less what I would can 
that thing t^at I am trying to initialize, 7a 

I found this in Jformli 
1 - 40' - „ «, . 
WHILE *tme#U) # SP AND i # 1 DO BUMP DOWN if 7ai 

t think that the (i) refers to the i»th position is the string 
named «titie«> but I d0n#t kno* exactly what that means. 
Could i use it to refer to the i.th visible, rather than the 
i»th character? 7a2 

As far as my progress into more complicated things* I a©h't know how 

i 
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resencj of document that I sent to meyer ad Norton re our worK in Ii»10 

well I'm doing, The programs I've written so far are ail teribly 
simple, even to ME, yet the COPY of jformi that Jim left with me 
iooKs sort of complicated, 
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Telephone Conversation 

w m w m 1 

Larry, 2 

I have inquired around campus regarding available }Qb openings and 3 

the prospects don't look very good, However, it wouldn't hurt to 4 

send a resume to the following people in case a position should be* S 

come availablej 6 

7 

Mr, Roland F, Bryan 8 

Computer systems Laboratory 9 

MDC 8094 10 

University of California at Santa Barbara II 

Santa Barbara, California 93106 i2 

13 

Mr, Charles P, Leepkey 34 

Computer Center 15 

MDC 8044 16 

University of California at santa Barbara 17 

Santa Barbara, California 931Q6 18 

19 

Mr, Robert J, Kroes 20 

Information Systems office 21 

MDC 8052 22 

University of California at Santa Barbara 23 

Santa Barbara, California 931Q6 24 

25 

1 
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Mr ,  Ear l  Jensen  l b  

Employment  Off ice#  Personnel  27  

MDC 8065  2 8  

Univers i ty  of  Ca l i forn ia  a t  Santa  Barbara  2 9  

Santa  Barbara#  Cal i forn ia  93106 30  

31  

I  wi l l  keep  my eyes  and  ears  open  and  i f  someth ing  becomes  ava i lab le  32  

in  the  near  fu ture ,  I ' l l  be  sure  to  l e t  you  know,  I  hope  you  a re  33  

success fu l  in  th i s  endeavor ,  Bon S touqhton  34  

35  

36  

2 
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Telephone Conversa t ion 

2 

Larry# 3  

1 have inquired  around campus regarding avai lable  job openings  and 4  

the  prospects  don ' t  look very  good.  However# i t  wouldn ' t  hur t  to  5  

send a  resume to  the  fo l lowing people  in  case  a  pos i t ion  should  be* 6  

cone avai lable!  7 

8  

Mr,  Roland F ,  Bryan 9  

Computer  sys tems labora tory  10 

MDC 8094 11 

Univers i ty  of  Cal i fornia  a t  santa  Barbara  12 

Santa  Barbara# Cal i fornia  93106 13 

14 

15 

16 

17 

18 

19 

20  

Mri  Rober t  J ,  Kroes  21 

informat ion sys tems Off ice  22 

MDC 8052 23 

univers i ty  of  Cal i fornia  a t  santa  Barbara  24 

Santa  Barbara# Cal i fornia  93106 25 

Mr,  Char les  B,  Loepxey 

Computer  Center  

MDC 8044 

Univers i ty  of  Cal i fornia  a t  santa  Barbara  

Santa  Barbara# Cal i fornia  93106 

1 
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26  

Mr,  Ear l  Jensen 27 

Employment  Off ice# Personnel  2 8  

MDC 8065 29 

univers i ty  of  Cal i fornia  a t  santa  Barbara  30 

Santa  Barbara# Cal i fornia  93106 31 

32 

I  wi l l  keep my eyes  and ears  open and i f  something becomes avai lable  33 

in  the  near  fu ture ,  I ' l l  be  sure  to  le t  you know,  I  hope you are  34 

successful  in  th is  e n deavor ,  ** Ron Stoughton 35 

^  36 

37 

2 
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J i m  W h i t e  w a n t s  m e  t o  r e s p o n d  t o  ( 2 2 8 9 8 , )  f o r  t h e  U S I N G  d i r e c t o r y ,  
S h o u l d  I  j u s t  t e l l  h i m  t o  a d d d  a i l  U S I N G  m e m b e r s  t o  t h e  l i s t ?  D a v e ,  
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M a r e i a  •  *  T h a n k s  f o r  t h e  i n f o  a b o u t  J E A N  a n d  N E T H E L P ,  T h e y  w e r e  
a p p a r e n t l y  c r e a t e d  b y  j e a n  I s e l l  ( j l )  a n d  A l a n  H i l l *  r e s p e c t i v e l y ,  I  
a m  s e n d i n g  t h e m  a  c o p y  o f  t h i s  n o t e ,  i n  o r d e r  t o  a s k  t h e m  t o  t a l k  t o  
y o u  a b o u t  f i x i n g  t h e  t w o  i d e n t s ,  F o r  t h e i r  r e f e r e n c e ,  t h e  t w o  j o u r n a l  
n o t e s  l e a d i n g  u p  t o  t h i s  o n e  a r e j  ( 3 0 7 2 6 , )  a n d  ( 2 2 9 8 2 # ) ,  

I  a g r e e  w i t h  y o u  t h a t  t h e  t w o  i d e n t s  a r e  s e r i o u s l y  g o o f e d  u p ,  

W i l l  a l l  o f  y o u  l e t  m e  k n o w  w h e n  t h i s  i s  c l e a r e d  u p ,  I  h o p e  i t  w i l l  
n o t  t a k e  m o r e  t h a n  a  w e e k ,  T h a n k s ,  D a v e ,  1  

J  
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July USING Meeting 

Dear USING--

It Is tine to fake preliminary arrangements for our next scheduled 
meeting, At the last USING meeting (Jan 3-»4 in Menlo park) it was 
decided that we would reconvene In the middle of July in Boulder# 
Colorado, we have found it oulte difficult to make arrangements for 
Boulder# so when Poland Bryan graciously offered his facilities in 
Santa Barbara we decided to pursue his suggestion, 

At the last meeting July 11*12 were selected as the meeting dates, 
We don't see any reason to change this except to extend the meeting 
to a third day (July io*12) in order to move at a more leisurely pace 
and maybe even get some time on the Santa Barbara beaches. 

The temporary agenda concentrates on review of the many reports that 
have been written this spring* a fun agenda win be forthcoming 
(closer to meeting time) for which we solicit suggestions, 

If you Plan to attend or if you have any strong objections to the 
date or the place# Please let one of us know soon# so we can give 
Roland a definite answer, 
Nancy and Dave 

1 
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P r o b l e m s  o n  M a y  1 4  
A A M  J 4 * M A Y » 7 4  1 3  >  3 8  

P l e a s e  a c c e p t  o u r  a p o l o g i e s  t o r  t h e  a l m o s t  u n u s a b l e  c o n d i t i o n  o f  t h e  
N e t w o r k  b e t w e e n  0 9 0 0  a n d  1 4 0 0  E a s t e r n  t i m e  o n  T u e s d a y ,  M a y  1 4 ,  T h e  
s o f t w a r e  m a i n t e n a n c e  p e r i o d  o n  M a y  1 4  w a s  u s e d  t o  r e l e a s e  a  n e w  
v e r s i o n  o f  t h e  I M P  s o f t w a r e ;  t h i s  s o f t w a r e  h a d  b e e n  c h e c k e d  
e x t e n s i v e l y  i n  o u r  s m a l l  t e s t  c e l l  b u t #  a s  s o m e t i m e s  h a p p e n s #  
p r o b l e m s  ( p r e s u m a b l y  o f  s c a l e )  b e g a n  t o  s h o w  t h e m s e l v e s  s o o n  a f t e r  
t h e  e n d  o f  t h e  r e l e a s e  p e r i o d ,  B y  1 2 3 0  w e  h a d  d e c i d e d  t h a t  t h e  
p r o b l e m s  c o u l d  n o t  b e  s o l v e d  a n d  b e g a n  t o  r e i n s t a l l  t h e  e a r l i e r  
v e r s i o n  o f  t h e  s o f t w a r e ,  T h i s  w a s  c o m p l e t e d  f o r  m o s t  s i t e s  b y  1 4 0 0 ,  
A g a i n #  o u r  a p o l o g i e s ,  
A l e x  M c k e n z i e  ( f o r  t h e  N C C )  

i 
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Login Idents for USING 
NJN 15»MAY-74 06|48 3074S 

Dave--
I guess all the USINNG members Is the best and easiest way, (Though 
technically one should be able to conect from one's login directory,) 
The thing that concerns me is dis* space, If allowing all those 
idents as login idents means tying UP alot of disk spare with initial 
files then I am against any idents being included, Maybe youshouid 
pursue this is more detail with Jim, 
—N, 

1 
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