
Reprint 

4 

SEQUENTIAL THEMATIC ORGANIZATION 

OF PUBLICATIONS (STOP): 

How to Achieve Coherence in Proposals and Reports 

HUGHES-  FULLERTON 

HUGHES AIRCRAFT COMPANY 

GROUND SYSTEMS GROUP 

Fullerton,  Calif. 

January  1965 

J. R. TRACEY 
D. E. RUGH 

W. S. STARKEY 

Information Media Depar tment  
ID 65-10-10 

52092 

Copyright 1965, Hughes Ai rc ra f t  Company 

All r ights r e se rved .  No par t  of this document may be used or reproduced 
in any manner  without wri t ten pe rmiss ion  f rom Hughes Ai rc ra f t  Company. 

*Journal of Computer Documentation August 1999/Vol 23, No. 3 

Dave
Sticky Note
The same year as Horn developed Information Mapping.



Reprint 

5 

CONTENTS 

THE STOP TECHNIQUE AT A GLANCE 

Stop:  A B e t t e r  M e t h o d  of  O r g a n i z i n g  and  W r i t i n g  R e p o r t s  a n d  
P r o p o s a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
C o n c e p t  of t he  T o p i c a l  M o d u l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

T H E  N A T U R E  O F  T H E  P R O B L E M  

Stop:  Who N e e d s  I t ?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
P i t f a l l s  in t he  C o n v e n t i o n a l  M e t h o d  . . . . . . . . . . . . . . . . . . . . . . . . .  6 
T h e  L o s s  of  O u t l i n i n g  C o n t r o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
The  R i v e r  R a f t  D o c u m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

T H E M A T I C  Q U A N T I Z A T I O N  AS A S O L U T I O N  

N a t u r a l  T o p i c a l  S t r u c t u r e  of  E x p o s i t o r y  D i s c o u r s e  . . . . . . . . . . . . . . .  12 
The  C o n c e p t  of  T h e m a t i c  Q u a n t i z a t i o n  . . . . . . . . . . . . . . . . . . . . . . .  14 
E x a m p l e s  of How Q u a n t i z a t i o n  R e v e a l s  t he  T h e s i s  . . . . . . . . . . . . . . .  16 

A P P L Y I N G  T H E M A T I C  Q U A N T I Z A T I O N  W I T H  S T O P  

S t o r y b o a r d i n g :  A New W a y  To O u t l i n e  . . . . . . . . . . . . . . . . . . . . . . .  18 
W r i t i n g  To S t o r y b o a r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
S a m p l e  S t o r y b o a r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
How To W r i t e  T o p i c  H e a d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 
How To W r i t e  T h e s i s  S e n t e n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
The  O v e r a l l  S top  P r o c e d u r e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
S t o r y b o a r d  R e v i e w i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
C o n v e r t i n g  F r o m  R i v e r - R a f t  To M o d u l a r  . . . . . . . . . . . . . . . . . . . . .  30 
T h e  T o p i c i z i n g  O p e r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
T h e  " A u d i o - V i s u a l "  T e c h n i q u e  F o r  M a t h  W r i t e - U p s  . . . . . . . . . . . . . .  34 
S a m p l e  A u d i o - V i s u a l  M a t h  T o p i c s  . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
U s e  of  T h e  T h e s i s  S e n t e n c e s  To W r i t e  The  S u m m a r y  . . . . . . . . . . . . .  38 
How Stop I n d u c e s  R e f o r m s  In F i g u r e  U s a g e  . . . . . . . . . . . . . . . . . . .  42 

SUMMARY OF STOP BENEFITS 

In-House Advantages of Stop Methodology ..................... 44 
Advantages To The Reader .............................. 46 
Advantages To The Evaluator ............................. 48 

APPENDIX 

Second Thoughts About Stop .............................. A-0 
The Question Of Continuity ................................ A-2 
The Question Of Relative Importance ........................ A-4 
Objections To Stop ..................................... A-6 
R e c e p t i o n  of S top  By G o v e r n m e n t  and  M i l i t a r y  A g e n c i e s  . . . . . . . . . . .  A - 8  
T h e  S o u r c e  of  the  T h e s i s  S e n t e n c e  . . . . . . . . . . . . . . . . . . . . . . . . . .  A - 1 0  
The  S w a p p e d  R o l e s  of t he  A u t h o r  and  R e a d e r  . . . . . . . . . . . . . . . . . . .  A - 1 2  
B a c k g r o u n d  a n d  A c k n o w l e d g e m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  A - 1 4  

*Journal of Computer Documentation August 1999/Vol 23, No. 3 

Dave
Line

Dave
Sticky Note
Subsections



Reprint 

6 

The STOP Technique at a Glance 

STOP: A BETTER METHOD OF ORGANIZING AND WRITING REPORTS AND PROPOSALS 

STOP is a sy s t ema t i c  method of organiz ing  and wr i t ing  the technical  r epo r t  and p roposa l  which 
signif icantly i m p r o v e s  outlining cont ro l  and edi tor ia l  c a l i be r  of the content.  Essent ia l ly ,  the 
method spoon- feeds  the r e a d e r  in " b i t e - s i z e " ,  2 -page  topics .  

0 

STOP stands for  Sequential  Themat ic  Organizat ion of Publ ica t ions .  It is a new 
and unorthodox method that i s  su rp r i s ing ly  effect ive  for  outlining and wri t ing  tech-  
nical  r epor t s ,  and p r o p o s a l s ,  p a r t i c u l a r l y  the lengthy, detai led and technical ly  c o m -  
plex publicat ions p r e p a r e d  by t e a m s  under  t ime  s t r e s s .  In a STOP repor t  or  p r o -  
posa l  the subject  m a t t e r  is o rganized  into a s e r i e s  of r e l a t ive ly  b r i e f  themes ,  
each p re sen ted  in a "module"  of two facing pages ,  comple te  with a s soc ia t ed  f igure,  
if  any. 

Thus, you change the subject  whenever  you turn the page  and your  attention is  
occupied with only one m e s s a g e  at a t ime .  This  f r a m i n g  of m e s s a g e  "modules"  
in a STOP book i n c r e a s e s  the impac t  of each and makes  it e a s i e r  to comprehend.  
What makes  STOP work  as a p r ac t i ca l  method fo r  all  themat ic  types  of technical  
wri t ing is that it makes  use  of the m o r e - o r - l e s s  un i form topical  s t r u c t u r e  that 
exis ts  na tura l ly  in o rd ina ry  expos i to ry  d i scour se ,  but which is  hidden by conven-  
tional outlining p r a c t i c e s .  It can be shown s t a t i s t i ca l ly  that this na tura l  topical  
s t r u c t u r e  exis ts  and that the topics ,  once you recogn ize  them,  fit the 2-page  sp read  
in an ove rwhe lming  m a j o r i t y  of the ca se s .  T h e r e f o r e ,  r ecas t ing  or  boiling down 
is not requi red  in the STOP technique.  

Conventional  outlining p r a c t i c e s  not only hide the na tu ra l  topics  of a d i scourse ,  
they allow the thes i s  of the topics  to r ema in  unstated,  and this makes  it easy  for 
the r e a d e r  to m i s s  the mos t  impor tan t  points  the author  wants to make ,  and for  
the author  to m i s s  making  them in the f i r s t  p lace .  The conventional  outline is 
" ca t egor i ca l "  r a t h e r  than topical ,  so it is e s sen t i a l ly  a one -man  tool.  To sup-  
plant the ca t ego r i ca l  outline, S toryboards  a r e  used  in the STOP technique to p r e -  
pa re  a detai led,  " t e a m - v i s i b l e "  outline for  each theme  module.  The t radi t ional  
but neglected Thes i s  Sentence,  which is  the key to coherent  outlining and writ ing,  
guides the design of each S to ryboard  fo r  m a x i m u m  themat ic  unity. The Thes i s  
Sentence shows the r e a d e r  at a glance the e s sen t i a l  a rgument  of the theme body, 
and since the to ta l  shape  of the theme  body is  read i ly  apparent ,  the r e a d e r  is r e -  
l ieved of the common vexation: "When will  this  p a s s a g e  end, and what point is the 
author dr iv ing  at ?"  

STOP is based  on the p r inc ip l e  of Themat ic  Quantization,  which a s s e r t s  that p r o p e r  
recognit ion and t r e a t m e n t  of topical  units of d i s c o u r s e  is  the e s sence  of "coherence ,  " 
and that the best  way to ach ieve  topic recogni t ion is  the device  of uni form modules .  
F o r  a given subject  a r e a ,  the author  a lways  has  the option of spinning off ad-  
ditional topics ,  p rovided  each is  t r e a t ed  in a unified manne r ,  but he neve r  exceeds  
a 2-page span of at tention at any one moment .  The topica l  segmenta t ion  of na tura l  
expos i to ry  s t r u c t u r e  is thus taken advantage of: it r ep l ace s  the a r b i t r a r y  and a r t i -  
f icial  ru les  of " logical"  ca t egor i z ing  as the i s sue  of the "organiz ing"  p roce s s .  

Exper ience  with STOP o v e r  a per iod  of y e a r s  has demons t r a t ed  the p rac t i cab i l i ty  
of this seeming ly  b r o c h u r e - l i k e  organizing method fo r  detai led technical  exposi -  
tion. One hundred and twenty m a j o r  STOP p r o p o s a l s  and r e p o r t s  have been p r o -  
duced s ince November  1962. It is  cons ide red  now to be demons t r a t ed  as a p r a c t i -  
cal method for  all types  of subjec t  ma t t e r ,  the usual  mix of engineering writing 
talent,  typical  c r a s h  schedules ,  and conventional  methods  of mult i l i th  production.  
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As evidenced by reader reaction, increase  in comprehens ib i l i ty  of STOP docu- 
ments  as compared to their River-Raft  counterparts can only be described as 
dramatic .  This has been espec ia l ly  true in the proposal f ield,  where the quan- 
t iz ing methodology revea ls  company intention more  plainly,  and provides a stan- 
dard "processing" framework for the evaluator, who i s  concerned with identifying 
points for scoring purposes,  spotting areas of d isagreement ,  and rank-ordering 
i tems for priority  analys is .  

52092. 

T H E  R I V E R - R A F T  C O N C E P T  

F,GURE 

THE STOP CONCEPT 

tjj  TOPIC__ I ~ i ~  

SEQUENCE OF THEMES 

CATEGORICAL OUTLINE OF THE RIVER,RAFT PROPOSAL 
It, GENERAL SYSTEM CONSIDERATIONS 

I. BASIC CONSIDERATIONS 
2, COMPUTER SUBSYSTEM 

A. INTRODUCTION 
B. ORGANIZATIONAL CONCEPTS 

(I) CONFIGURATION A 
(2) CONFIGURATION B 
(3) TEST UNIT TIE.IN 

3. RADAR DATA CONVERTER 
A, GENERAL 
B. MAJOR FUNCTIONS OF RDC 
C AZIMUTH CONVERSION 

(I) SYNCHRO METHODS, 
ETC 

TOPICAL OUTLINE OF THE MODULAR PROPOSAL 
I I .  KEY SYSTEM CONCEPTS 

1. CHIEF PERFORMANCE TRADEOFFS 
2. AVOIDANCE OF SPEED SACRIFICE 

COMPUTER DESIGN GOALS 
3. ADVANTAGES OF SPECIAL-PURPOSE DESIGN 
4, LOW COST OF DRUM MEMORY 
S. IMPORTANCE OF AUTOMATIC TESTING 
6. DRAWBACKS TO CENTRAL CONTROL 
?. PROPOSED REMOTE PROCESSING 

SELECTION OF ROC TECHNIQUES 
8. CRITICAL NEED FOR MULTIPLE INPUTS 
9, VIDEO QUANTIZER MOVED TO COMPUTER 

10. ADVANTAGES OF ELECTRONIC AZIMUTH CONVERSION, 
ETC. 

Figure i. Page-by-page printing of the conventional "run-on" proposal tends to conceal the fact 
that it takes the form of a scro l l  or a r iver  of words.  Since the usage and location of 
f igures  are unpredictable,  f igures  are referred to as rafts. The permis s ive  character 
of the r iver -ra f t  proposal is  ref lected in the categorical  outline on the left, whose riddle-  
like headings may be compared to the pertinent topics  of the same material  treated 
modularly on the right. 
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The STOP Technique at a Glance 

C()NCEPT OF THE TOPICAL MODULE 

B~cause it has obvious boundaries (both physical  and editorial) and an appropria te  capacity,  the 
self-contained theme of two-page propor t ions  becomes a prescr ip t ion  for  thematic coherence  
that is more  objective to the author and reviewer ,  while being compatible with the natural  be- 
ha\dot  of the author and r eade r .  

2 

Application of Thematic  Quantizatlon to the printed document is i l lus t ra ted  in Fig- 
ure  2. The r eade r  is confronted with a self-contained and easily ass imilated 
theme wherever  he may open the document. Since all d iscourse  on a topic ceases  
within the module boundary, turning the page means s tar t ing a new topic. The 
number  of topics se lected during initial outlining to cover  a given subject category 
can be as few or  many as des i red ,  depending upon the emphasis intended and the 
overal l  page limit of the publication. The topic represen t s  what could be called 
"unit thematic intention;" it is not predefined by subject mat te r .  Different authors 
could obviously cover  the same subject  ca tegory with different  a r rangements  of 
ideas within topics, according to the pa r t i cu la r  exposi tory s t ra tegy of each. A 
theme may take up the same subject ca tegory  as a previous theme, though f rom 
another aspect and the re fo re  just if iably as another topic. Likewise, changes in 
topic coverage during wri t ing can be effected by topic spinoffs or  consolidations. 
The only absolute requ i rement  is that each resul t ing theme must be coherent,  
pertinent and not in excess  of two pages.  Violations of thematic unity a re  eas ie r  
to spot and the re fo re  more  likely to be repa i red  ear ly  in the game. 

In the typical  STOP publication, the text is placed on the left and the f igures are  
placed a rb i t r a r i l y  on the right, but since the use of i l lustrat ions is not essential  
to the method, the text may "slop over"  as des i red .  Conventional 8-1/2 by 11 
reproduction methods allow about 500 words per  page, for  a maximum topic length 
of about 1,000 words without i l lustrat ion.  Multiple f igures can be employed per  
page, to the l imits of a r t - s i z i ng  ingenuity, as can foldouts in the cus tomary  way, 
which, however,  must  be "backed up" with the text for  the subsequent module. 

It will be shown that the engineer  wri t ing a repor t  or  proposal  invariably s tar ts  
a new topic a f te r  about 500 words on the average.  This is fortunate because it 
means that the STOP format  accommodates  normal  writ ing habits without a lot of 
copyfitting trouble as might be feared .  Mater ia l  does not have to be chopped up, 
boiled down, or  superf lc ia l ized  in any way. The more  detailed, technical  and 
theoret ical  the bet ter .  

The reader  is provided outline orientat ion at a glance by the ca tegor ica l  Section 
and Subsection headings; he does not have to r e m e m b e r  or  turn back to the table 
of contents to see where  he is in the scheme of things. No room is provided for  
writing text under sect ional  headings because the i r  function is only categorizing, 
but the ca tegor ica l  headings constantly reappear  f rom theme to theme. The es-  
sential argument of the topic is c r i sp ly  summar ized  for  the r e ade r  by the printed 
out Thesis  Sentence, which faci l i ta tes  scanning, and the f igure is always found 
right there ,  ~ t h o u t  the nuisance of page flipping to locate it. 

If the topic does not complete ly  fill the module, the remaining blank space is ac-  
cepted as a m e re  aesthet ic  di f ference f rom the run-on format .  However, it also 
becomes regarded  as a beneficial  signal to the r eade r  that he can now begin to 
digest what he has just received,  before  confusing the issue with the next theme. 
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DEFINITE TOPIC 

350 WORDS" 

BOUNDARIES STRENGTHENS COHERENCE 

500 WORDS Io000 WORDS 

COPYFITTING FLEXIBILITY 

500 WORDS WITH FOLDOUT 

Section - Technical Approach 
Subsec t ion-  Environment Control Techniques 

ADVANTAGES OF TIlE EVAPORATIVE COOLING METHOD 

Evaporative cooling is more effective than a i r  cooling or cold plates because ambient liquid 
absorbs heat faster  than circulat ing air,  the constant vapor temperature is exploited, and the 
waste heat is posit ively discharged into the ship 's  water system - with less equipment weight 
and space. 

(theme body) 

Figure 2. The modular organization with printed thesis promotes stronger coherence and con- 
tinuity within the topic simply because the point is more clearly defined and the 
space restriction prevents the author from over-reaching it unwittingly. 

*Note: Most reports and proposals have about 12 percent blank space, regardless of 
format method. 
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The Nature of the Problem 

STOP: WHO NEEDS IT? 

There is evidence that the technical repor t  and proposal are failing to perform their intended 
functions because the methods of preparation don't  cope with the character is t ic  changes this 
l i terature has undergone in modern times. 

From a distance, any improvement of technical literature sounds fine. But who 
needs a method as radical as STOP? Don't our proposals win contracts, our re- 
ports get accepted? These questions arise as soon as the engineer-author working 
on a proposal o'r report tries STOP for the first time. Then he realizes that STOP 
imposes rules and constraints, requires more effort, harder thought, and is less 
"forgiving" than conventional, permissive methods of outlining and writing. 

With practice, the engineer-author overcomes these annoyances and learns to 
appreciate the underlying compatability between the STOP discipline and his natural 
inborn habits of discourse. But STOP will always stand for more intellectual ef- 
fort. Is it necessary? The answer can be seen in the situation of technical litera- 
ture today. The widespread lack of comprehensibility and retrievability of the 
information content of reports and proposals is well known. The problem is made 
apparent by every final report left unread and unused, and by every contract 
settlement put off by delayed submittal of final reports. It is reiterated by every 
RFP which warns against "brochuremanship", pleads for "clarity and conciseness, " 
dictates content paragraph-by-paragraph, or imposes stringent page limitations. 

Accustomed to living with our technical information problems, we take them for 
granted, but a higher look at the situation will show that there are grave problems 
indeed, both for Hughes and the nation at large. 

Vice President Hubert H. Humphrey called Congressional attention to the extent of 
the problems in 1962, when, as Subcommittee Chairman on Government Operations, 
he scored "the unsatisfactory management of scientific and technical information by 
the Department of Defense," leading to: 

• "2 billion dollars a year needlessly lost in the yield of Federal research and 
development expenditures, and 

• A year of time needlessly added to the average 5-year development cycle of a 
weapons system','* 

As can be seen at Hughes, the typical report and proposal is prepared under terr- 
rific time stress by "nonprofessional" writers, e.g., the design engineer. Four 
characteristic features of this process (Figure 3) which tend to degrade editorial 
caliber are 1) multiple authorship, 2) increased size and complexity, 3) scheduling 
pressures, and 4) the impracticability of editing. Against these threats to coher- 
ence, our conventional approach to document development brings to bear the same 
"closet" procedures employed by the 18th century scientific essayist: categorical 
outlining, "River-Raft" drafting of manuscript, and post-facto reviewing. 

The result, in general, has been a very low quality in content of documents, and 
a very high difficulty in their control and preparation. 

If poor proposals win, and poor reports bring follow-on work, it happens despite 
inferior effectiveness of the document, that is, through the absence of competition. 
A more independent set of editorial criteria is suggested below. If you can score 
high on these, then you would not benefit from STOP. 

* U.S. Senate Scientific Research Study, the Department of Defense and Scientific 
and Technical Information, Memorandum S-3-11-62, March 26, 1962, from 
Hubert H. Humphrey to George H. Mahon, House Committee on Appropriations. 
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Is your document: 

• Planned and writ ten with c l a r i t y  and harmony? (Do the contr ibutors  turn in 
~Ti te-ups  that match the outline and intent of the document manager ,  or is  
there confusion and disappointments  7) 

Easy to read,  comprehend and evaluate? (Does the c us t om e r ' s  behavior show 
he has rece ived  your key messages  one way or  another,  or a re  additional oral  
presenta t ions  requi red  to "sketch out the big p ic tu re"? )  

Answerable to t rade-of f s  against  stiff technical competi t ion7 (Is your technical 
edge c l ea r l y  apparent,  as it must  be when the proposal  outcome is not wired, 
or  is i t  disadvantaged by edi tor ia l  faul ts?)  

Innocent of the frant ic ,  overnight  "bash",  in which large  port ions are  thrown 
away or  redone at the l a s t  minute? 

Useful as "program a id s , "  for cost ing purposes ,  in-house orientation and 
training,  follow-on efforts ,  etc. (Or do key m e m be r s  have to re -exp la in  the 
p rogram to newcomers  and staff worke r s? )  

52092 

; COMPLEX,TY 

EDITOR METHODS 

Figure 3. While theperils of the modern report and proposal clearly distinguish it from the 18th 
century essay, its techniques of preparation remain the same. Editor's role is pro- 
fessionally undefined. Frequently lacking the technical skills or time to operate, he 
reverts to format and language flyspecking. 

5 
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The Nature of the Problem 

PITFALLS IN THE CONVENTIONAL METHOD 

The s tandard  approach to document p repara t ion  has three ingredients:  1) a mys ter ious  outline, 
2) a long wait  for  manuscr ip ts  to be writ ten,  followed by 3) a l as t -minute  c r i s i s  while the pieces 
a r e  pulled together.  Par t ic ipants  a r e  in the dark until the document is completed.  

The h i s tor ic  procedure  for developing a proposal  or r e p o r t  is shown in Figure 4. 
You make an outline, wri te  the draf ts ,  review the manuscr ip ts ,  then make rev i -  
sions, and so qn. When problems  develop, the s tandard  complaints  of the 
par t ic ipants ,  culled f rom thousands of hallway comments ,  are  as shown. Notice 
that each par t ic ipant  feels  he is in the dark,  which is the cha rac t e r i s t i c  feature 
of the whole p rocess ,  making it a ver i tab le  " t r i a l  and e r r o r "  proposit ion.  One 
reason for this is that the conventional outline says  ve ry  l i t t le,  except to the indivi-  
dual who wrote it. Another reason is the occur rence  of the "long wait" af ter  the 
outline is issued,  while the manuscr ip ts  are  being labor ious ly  composed sentence 
by sentence. During this period,  the document manager  can only f r e t -  and keep 
his f ingers  c rossed .  

Unfortunately, when manuscr ip t  submiss ions  are  f inal ly made, the document 
manager  is  suddenly faced with a c ruc ia l  task which he may not be skil led at 
handling, that is,  c r i t i c a l l y  reviewing the content, paragraph  by paragraph,  to 
see what is  being driven at, judge whether it  is  acceptable ,  and decide what to do 
about it if it  is  not. The diff icul t ies  of per forming a text cr i t ique are  much grea te r  
than o rd ina r i ly  appreciated.  Analysis  of technical  significance is often obscured 
by l i t e r a r y  and organizing defects ,  and so becomes entwined with edi tor ia l  c r i t -  
i c i sms  the manager  would p re fe r  to avoid. 

Fu r the rmore ,  the sentences and paragraphs  are  set  up in a "concre te"  of worked- 
out g r a m m a r  and continuity. The n e c e s s a r y  improvement  is  difficult to envision, 
and changes difficult  to make, since the defects  a re  seemingly  "locked up" in a 
thematic aggregate  of diction, syntax, paragraph s t ruc ture ,  and rhe tor ica l  devices.  
The usual feeling is that "something is wrong but I don ' t  know exact ly what it is ."  
Remember ,  too, that t ime is now running out. The upshot all too often is that 
the ma te r i a l  is r e l eased  reg re t fu l ly  r'as is, " or  just  n i t -picked,  or junked in 
wholesale lots.  

The document manager  at this  point r ea l i ze s  that an awfully lot was contracted 
for when his  ini t ial  outline was r a the r  casua l ly  tossed off as the basis  for making 
ass ignments  to his engineers .  But his r eso lve  to do be t te r  the next t ime is quick- 
ly eroded away when he under takes  the baffling act of p repar ing  a bet ter  outline 
for communicating his wants more  spec i f ica l ly  to his contr ibutors .  Strangely, 
it all reduces  to more confusion, misunders tandings ,  and mere  talk. The con- 
census is that it  is e a s i e r  to "bash it out", and make-do  with poor inputs, than 
it is to face the f rusta t ions  of attempting to c o r r e c t l y  plan and control the content 
in the f i r s t  place.  

Cynical? No. Rea l i s t i c?  Y e s -  a recognit ion that outl ines,  as now built, can 
only be the sketchies t  of predic t ions ,  and are  not the specif icat ions  they should 
be to effect posi t ive control  over  the elusive and heur i s t ic  p rocess  of writing. 
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2) WRITE DRAFTS ,. 

I (LONG 
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l THE LOOP 

.E,,i~, MANUSDRIR'S ~ ~ ' N  1 
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ENGINEER/AUTHOR 

PROPOSAL/REPORT MANAGER 
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MANAGEMENT/MARKETING 

~ • ~ ~ JOB." TOO MANY "DETAILS"; DOESN'T RELATE \ 
f ~ " ~  \f~"~ TO MY REQUEST. (NEXT TIME. I'LL SPECIFY 

PROPOSAL EVALUATOR/REPORT READER 

F i g u r e  4. L a i s s e z - f a i r e  wr i t ing  and p o s t - f a c t o  r e v i e w i n g  means  that  the c o u r s e  of the documen t  
can be o b s e r v e d  and c o r r e c t e d  only a f t e r  the acc ident .  Ineffec t ive  out l ining method i s  
the bas ic  cu lp r i t ,  not l ack  of t ime  o r  wr i t ing  sk i l l .  
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The Nature of the Problem 

THE LOSS OF OUTLINING CONTROL 

Achieving coherent thematic organization depends on writing thesis sentences at the topic level. 
Outlining without the thesis/ topic concept reduces to mere categorizing, which practical ly 
guarantees team confusion and thematic incoherence. 

If an outline is to effectively control the writing process ,  it must specify content 
in terms of topical points and lines of argument ra ther  than categories of subject 
matter.  Thus, the basic steps of outlining, as shown in Figure 5, require the 
writing out of a thesis sentence, or statement of proposition, before one can list 
and arrange the subject items meaningfully. While this fact has long been recog-  
nized by orthodox references  on the craft  of expository writing (e. g. ,  J. Raleigh 
Nelson, Writing the Technical Report, McGraw Hill, 1940), the practice of writing 
out thesis sentences as part of outlining has become extinct in industry. 

There are many compelling reasons for the general demise of orthodox outlining. 
They include: 1) the lag of technical incubation, discouraging early committments 
to s tory-l ine specifics, and 2) the growth of scope and complexity, exceeding one 
man 's  grasp of the content 's  essentials.  In proposals  another insidious reason is 
the assumption that the theses reside in the RFP and the proposal therefore only 
has to contain the "answer half of the dialogue. " The fundamental reason, how- 
ever, is the seeming lack of appropriate places or  levels in the swollen outline 
at which to summarize  the various propositions. Do you write a new thesis sen- 
tence for each chapter?  Each heading? Each paragraph?  We now detect a 
methodological oversight. In defining the Thesis Sentence 25 years ago, Pro- 
fessor Nelson had in mind the short technical report of 10 pages, or Theme paper 
of the classroom; he never envisioned the 100, 500 or 2,000 page proposal or 
program final report. 

In any event, the elimination of Steps (2) and (3) in Figure 5 results  in the tenta- 
tive subject list, Step (1), becoming the sole mechanism of outlining. Thesis-  
less, it soon takes on the charac ter is t ics  of the "categorical"  outline, Figure 6. 
The categorical  outline is so named because its headings are preponderantly 
categories,  such as "General Descript ion,"  or "Introduction." Categorical out- 
lining is preoccupied with regulations, with "official" nomenclature of subordina- 
tion, "logical" rules  like subordinate bifurcation, and l i te rary  conventions of form 
such as linguistic paral lel ism of headings and indentation symmetry.  

As a text organizing tool, the categorical  outline has several major methodological 
defects. Firs t ,  the implication that g rea te r  degrees  of indentation must systemat- 
ically correspond to lower levels of detail. This leads to differences of opinion 
over absolute levels of given subject mat ters ,  and to generation of "false-front"  
headings to achieve outline alignment of given write-ups.  

Second, the lack of distinction between the functions of categorizing and subordinat- 
ing (both are  shown by indenting). This leads to confused organizations by ob- 
scuring the fact that the true cr i te r ia  of subordination is thematic dependence, 
not class membership.  

Third, the lack of distinction between categorical  headings (which cannot be 
written about) and topical headings (which are written about). This leads to 
eration of redundant or  trivial copy under categorical  headings (e. g.,  topical 
borrowings or  editorialese), and disunified, partial wri te-ups under topical 
headings. 

gen- 
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Four th ,  the absence of quotas  o r  l i m i t s  on word length p e r  heading ent ry .  This 
l eads  to sk imping on ha rd  i s s u e s ,  o v e r - e l a b o r a t i n g  on f a m i l i a r  de ta i l ,  changing 
the sub jec t  without warn ing ,  and p r e v e n t s  the deve lopmen t  of themat ic  unity through 
topica l  s e l f - con ta inmen t .  

Fifth,  the absence  of t h e s i s  s en t ences ,  and the u se  of noun- type  topic t i t l es .  This 
makes  the themat ic  in tent  inv i s ib le ,  so each p a r t i c i p a n t  mus t  r e s o r t  to a pe r sona l ,  
in tu i t ive  se t  of theses ,  and profound t eam confusion t h e r e f o r e  ensues .  

A n ice  thing about the c a t e g o r i c a l  out l ine i s  that  t he s i s  deve lopment ,  being a t r oub le -  
some in te l l ec tua l  chore ,  can be put off to the ac tua l  wr i t ing  phase  - indeed,  the 
purpose  of wr i t ing  out the p a r a g r a p h s  be c ome s  e r r o n e o u s l y  def ined as  a p r o c e s s  
of t hes i s  seeking,  r a t h e r  than one of t h e s i s  p re sen t ing .  This  misconcep t ion  f i ts  
n i ce ly  with t ~ c t  that  wr i t ing  i s  a lways  m o r e - o r - l e s s  unavoidab ly  heur i s t i c  
(you don ' t  know exac t l y  what  to s a y  t i l l  y o u ' r e  in the p r o c e s s  of ph ras ing  it), so 
the c a t e g o r i c a l  method s e e m s  to be a "na tu r a l "  approach .  Because  the author can 
get  going with an " o r g a n i z a t i o n "  be fo re  he has  worked  out p r e c i s e l y  what to a s s e r t ,  
a rgue ,  prove ,  e t c . ,  the c a t e g o r i c a l  method has  become h i g h l y  popula r  for the c r a s h  
p roposa l  and r epo r t .  

52~92. 

5 2 0 9 2 5  

OUTLINING BASICS 

1) MAKE TENTATIVE LIST OF SUBJECT ITEMS 
'iiil: i~ ~ 

2) F O I ~ L A T E  THE THESIS. 

3) SELECT AND oRi~ll'fi lZE THE SUBJECT ITEMS 
TO BEST D E M G ~ R A T E  THE THESIS. 

THE "CATEGORICAL" OUTLINE 

(1) 

(2) 

C 

ENGINEER PROPOSAL MANAGER 

F i g u r e  5. When the document  g rows  l a r g e r  than 
a s ingle  theme,  t h e r e  i s  no obvious 
p lace  to wr i t e  the t he s i s  sen tence(s ) ,  
so t o p i c - l e v e l  "organiz ing" ,  s t eps  2) 
and 3), is  lef t  undone unti l  the ac tua l  
wr i t ing  is  under taken .  

F i g u r e  6. Skeleton of a c a t e g o r i c a l  outl ine shows 
i t s  r e l i a n c e  on the m e c h a n i s m  of sub-  
ord ina t ion .  With thes i s  sen tences  m i s s -  
ing, e a e h p a r t i e i p a n t  must  read  his  own 
in tu i t ive  t h e s e s  into the r i d d l e - l i k e n o u n  
head ings .  
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The Nature of the Problem 

THE RIVER-RAFT DOCUMENT 

Categorical outlining results in the "discretionary" wTiting of the River-Raft document, so called 
because it follows the llne of least thematic resistance. The story telling impunity of the eate- 
_gorieal approach was borrowed from the novel tradition and is not suited to expository discourse. 

The result of the categorical approach to writing (composition as thesis-seeldng) 
is the "River-Raft" document (Figure 7). Unpredictable length of passage gives 
the text i[s scroll-like character, which is seen as a "river" of words. Unpre- 
dictable usage of figures suggests the analogy of "rafts, " since the unexpected 
appearance of figures, and their loose relation to the text make them navigational 
menaces. 

The ease of outlining the River-Raft production goes hand-in-hand with a tendency 
toward concealment and distraction when the author is pressured by scheduling 
and subject difficulties. The categorical heading doesn't seriously commit the 
author to a specific topic, so a weak point can be slighted or an extraneous point 
sneaked in ~ithout the reader being the wiser. Since the author is free to wander 
at his discretion, he will be tempted to follow the line of least thematic resistance, 
favoring preferred subject areas and avoiding hard ones, without concern for being 
called to account. 

One consequence is falling for Parkinson's Law of the Trivial, writing more and 
more copiously the deeper one proceeds into the details of the subject. Another 
is the tendency to the lazy-man's clrcumlocation, the style that counts on there 
always being another sentence coming along which can be used to bolster the 
weakness or clarify the ambiguity of the last one. The most confusing conse- 
quence of "trusted" organizing is that changes of "subject", that is, changes of 
immediate topical focus, can occur without warning, e.g., the general description 
of the block diagram is interrupted by an equally long description of the special 
design technique for one part of the block diagram. Guided only by broad cate- 
gories, neither the author nor the reader has a ready test for the condition of 
extraneity. It is strictly a matter of goodness of intent and skill whether the 
author avoids the temptations of "least resistance. " The organizing rules are 
no help to him. 

Figure usage is abused three ways in the River-Raft document: i) the reader can't 
tell when a figure is about to be referred to, 2) he can't find it easily when a 
reference is made, and 3) the figures are often not discussed in an orderly way, 
but are thrown in as reference data on the basis of "figure it out yourself. " It 
is not surprising to see figures treated as "attachments" in the River-Raft method. 
One must be working in the topic concept before the possibility is fully appreciated 
of handling figures as thematic elements of message units, rather than as offi- 
cial data submittals prepared by the drafting room and not to be tampered with. 
The chief offense of the River-Raft figure is that it covers too much ground 
topically, either in scope or level, when translated into a text discussion. 

The catchall diagram or schematic conceived in equipment terms as a functional 
entity is fine as "engineering data, " but not at all suited to the expository need 
for thematic, or lesson entities. Fitting figures into messages means breaking 
them down into topically unified dimensions, and perhaps creating others in 
verbal terms such as the key word list. 

The characteristic trait of the River-Raft report or proposal is that at any given 
moment of reading, the reader usually can't tell where he is in the overall out- 
line and what is being driven at in the present passage. The author, hopefully, 
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is  "building up" to a conclusion, and the r e a d e r  must hang on until he a r r ives  at 
it. The psychology of the r e a d e r  putting himself  into the hands of the author, to 
be led to the promised  land of comprehension,  is a piece of cul tural  mythology 
cal led "The Assumption of the Wise Author. " According to this l i t e r a ry  conven- 
tion, the role  of the author is  that of the omniscient  s tory  te l ler ,  as in the novel 
tradit ion.  Its co ro l l a ry  is  that if the r e a d e r  becomes confused, he just  wasn' t  
paying' attention. 

The implicat ion that the r eade r  is  not entit led to know beforehand where he 's  
going is  par t  of the enjoyment of being enter tained,  but is  unworkable for the 
situation of instruction.  Unfortunately, the technical r epor t  and proposal lack the 
plot s t ruc ture  that p r iv i leges  the novel is t  and makes this concept of wise author- 
ship reasonably  valid for the l i t e ra tu re  of fiction. 

52092.9 

,~/~;.~F'-~ I'VE LOST THE THREAD: 

THE RIVER-RAFT DOCUMENT ~ _ ~  

• ~\ 

Figure 7. In the conventional run-on proposal, the text-scroll is a "river" of writing inhibited 
only by the author's good intentions. Figures are "rafts, " guided by their own infor- 
mational momentum. Confused reader ' s  complaint is caused by author's misconcep- 
tion that continuity of whole narrative is the same thing as coherence. Rhetorical 
flow has been stressed over logical inevitability. 

l l  
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Thematic Quantization as a Solution 

NATURAL TOPICAL STRUCTURE OF EXPOSITORY DISCOURSE 

If you ignore  the ca t ego r i z ing  of ex is t ing  headings  in the text  of technica l  l i t e r a t u r e ,  and s e a r c h  
out the independent  units  of d i s c o u r s e  on s t r i c t l y  themat ic  g rounds  (line of a rgument ) ,  you will 
d i s c o v e r  a sequence of m o r e - o r - l e s s  se l f - con ta ined  topics  having m o r e - o r - l e s s  uniform lengths.  

Despi te  c a t e g o r i c a l  out l ining and the fo ib les  of R i v e r  Raft ing that r esu l t ,  the con- 
sc ien t ious  au thor  of expos i to ry  m a t e r i a l  unconsc ious ly  fol lows a na tura l  pa t t e rn  of 
organiza t ion:  the sequence of topical  themes .  A point  is  r a i sed ,  then d i scussed ;  
another  point  is  r a i s e d  and then d i scussed ,  and so on. What makes  this  obse rva t ion  
s igni f icant  is  the s u r p r i s i n g  deg ree  of un i fo rmi ty  in na tura l  theme lengths,  and the 
deg ree  to which the topical  content  of the themes  goes  unrecognized  in the sys t em 
of c a t e g o r i c a l  headings.  These  f ac to r s  r a i s e  the p o s s i b i l i t y  of a s t andard ized ,  mod-  
u l a r  themat ic  s t r u c t u r e  of outline, where in  the p r e c i s e  object  of the pa s sa ge  can 
a lways  be kept c l e a r  fo r  both the author  and the r e a d e r  through the device  of the 
thes i s  sentence .  

Natural  topic s t r u c t u r e  can eas i ly  be shown to ex i s t  in any s a m p l e  of themat ic  ma-  
t e r i a l  provided  that: I) it  is  r e a sona b ly  coheren t  to begin with; 2) the "subordina t ing"  
s ign of c a t e g o r i c a l  headings,  ff any, is  c o r r e c t l y  interpreted;"  and 3) the " topic"  is  
unders tood  to be any s e m a n t i c a l l y  d i s c e r n a b l e  pas sage ,  which can be s u m m a r i z e d  
in a thes i s  sen tence  that  is t he ma t i c a l l y  independent  of the p rev ious  thes i s  sentence 
(thus ru l ing  out the p a r a g r a p h  as  topics) .  Studies of Hughes r e p o r t s  and p roposa l s  
show the fol lowing s t a t i s t i c a l  p r o p e r t i e s  of the na tura l  topic: 

• Topic length r anges  f rom about 200 to 950 words .  
• The a v e r a g e  topic length is  about  500 words .  
• The s t anda rd  s a m p l e  devia t ion  is about 200 words .  
• There  a p p e a r s  to be a normal  d i s t r i bu t ion  about the mean.  

In o ther  words ,  topic range  and va r i a t ion  is a m a z i n g l y  smal l ,  mos t  au thors  ex-  
haust ing a given theme in about 5 o r  6 p a r a g r a p h s  on the ave rage .  This  pa t t e rn  is 
most  pronounced in de ta i l ed  technica l  exposi t ion,  where  the author  is mot ivated  to 
make a full  explanat ion  of a l l  that  i s  s igni f icant  about  the subject ,  and is t he re fo re  
mos t  l ike ly  to change the sub jec t  on h imse l f  without r e a l i z i n g  it, i. e . ,  become "ex-  
t r aneous"  to the o r ig ina l  intent ion of his  heading o r  opening sa l ient .  

A t o p i c - s t r u c t u r e  a n a l y s i s  for  a r andom s a m p l e  of R i v e r  Raft p roposa l  m a t e r i a l  is  
shown in F i g u r e  8. The number  of words  p e r  heading  is  f i r s t  p lot ted in b a r - c h a r t  
form.  The text  is  then examined  to d e t e r m i n e  where  the " t rue"  topic boundar ies  do 
not coincide  with the s y s t e m  of headings.  Topic boundary  va l id i ty  is  de t e rmined  
(somewhat sub jec t ive ly)  by the r u l e s  of Themat ic  Unity and thes i s  independence,  
but not by length p reconcep t ions .  The a u t h o r ' s  own t r ans i t i ona l  dev ices  and hints 
a r e  used where  pos s ib l e  to fix topic boundar ies .  That  v io la t ions  of unity in the s e -  
mant ic  sense  usua l ly  c o r r e s p o n d  to abnorma l  va r i a t i ons  in length is  the essen t i a l  
(though " m y s t e r i o u s " )  p r o p e r t y  and advantage  of the modu la r  technique.  Where  
d i s c r e p a n c i e s  exis t ,  the val id  topics  a r e  r e -p lo t t ed ,  as  shown by the dashed ba r s .  
C o r r e c t l y  subord ina ted  p a s s a g e s  a r e  summed (by the b racke t s )  to show intended 
topical  total .  Deviat ion about the mean  is then ca lcu la t ed  in the usual  way. 

Note that this  a n a l y s i s  does  not comple te  any ed i t o r i a l  p r o c e s s  of convers ion .  New 
topic t i t les ,  n e c e s s a r y  ca t ego r i ca l  r ev i s ions ,  and l e f tove r  non- topica l  f r agmen t s  
(often e d i t o r i a l e s e  of quest ionable  s igni f icance)  a r e  ye t  to be accounted for .  
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Thematic Quantization as a Solution 

THE CONCEPT OF THEMATIC QUANTIZATION 

Recognition of topics in the writ ing t r ea tmen t  is very  impor tant  to thematic coherence.  Since 
there is a su rpr i s ing  uniformity in natural  topic lengths,  the device of a standard topic module 
can be used to implement  and insure  topic racognit ion.  

STOP's recognit ion of natural topic boundaries  in the heading s t ruc ture  would seem 
to be an obviously des i rab le  r eade r  aid. Modern technical l i t e ra tu re  a l ready a t -  
tempts  to do this. The River  Raft document makes  l ibera l  use of outline headings 
which try to show thematic  content, but t rue topic s t ruc tu re  is concealed by the 
use of nonindicative ca tegor iz ing head ings  arid nonre t re ivable  subordinate headings. 
Development of thesis  sentences  for  each topic is a logical extension of topical r e -  
cognition, and has the fur ther  advantage of re - ins t i tu t ing  the thesis  sentence as an 
outlining aid. STOP goes one step fu r the r  by s tandardizing the module dimension, 
with a capacity that accomodates  the upper  l imit  of the natural range of topic 
lengths, thus physical ly embodying the topical ru les  of organizing as a dist inct  
and sys temat ic  f o rm a t  feature .  Topic recognit ion throughmodular i ty  is i l lustrated 
in Figure 9. 

This rationale behind STOP is called "Thematic Quantization. " As a principle of 
written communication it states: 

"Recognition of topical structure as distinct from categories is essential to 
elicit the correct responses in writing and reading known as coherence. The 
most reliable and objective way to insure such recognition and co-response 
for both author and reader is to communicate in message frames of uniform 
size. " 

Aside f rom the basic  question of joint a u t h o r - r e a d e r  coherence,  the beauty of The-  
matic  Quantization is that it obliges the author to sea rch  out and identify his key 
points more  specif ical ly and c lea r ly  before  writing. Thus, in addition to Thematic  
Unity, it tends to elicit  g r e a t e r  per t inence during the planning of the sequence and 
the actual construct ion of the individual themes.  It t he re fo re  resu l t s  in improved 
comprehensibi l i ty  of the whole document  (which is the product  of coherence  and 
pert inence,  if you wish). All of which is a good deal more  important  than its most  
obvious benefits: the mechanical  improvemen t s  in readabil i ty,  such as the insured 
f igure / tex t  re la tedness .  

It is important to note that Thematic Quantization works as an organizing tool, that 
is, despite individual differences in writing and reading skills. Usage of the princi- 
ple is ubiquitous; it can be seen in numerous forms such as flip-chart presentations, 
tutorial booklets, brochures, junior textbooks, etc. That it has not been applied to 
complex technical material before is probably due to our unfortunate categorical 
misconceptions about the nature of theme structure, and the general fear of losing 
the privileges of wise-authorship. 
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ORIGINAL FORMAT 
I GENERAL DESCRIPTION II ETC. 

A. COMPUTER B. SOFTWARE C. EQUIPMENTING 

BREAKOUT OF NATURAL TOPICS 

soo.woRo ~_  . _ _  . , L ~ % ~ _ . .  _ S ~  l i e "  ,, ,, ~_,, 

_ . ~  _ e  CAP,C,T~ OF "~,  
2-PAGE MODULE 

MOCKUP OF MODULES Ioloi Iolor o'o'i  T 
OF CENTRALIZED DATA PROCE IN 

®,o,,,,T,o~, ~ o,,o,,,.,,o, ~ :,C:;,:~:.!,,;.:,,t,%% . , .  o ° ~ . . , .  

& AVAILABILITY ,~, ~OVIAL COMPILER 
® ,NSTA~LAT,ON IND ,OWER 
REQUIREMENTS I 

(~) ECONOMIES OF 
MIGROELECTRONIC 

CIRCUIT CONSTRUCTION 

Figure 9. Thematic Quantization forces recognition of topic structure by a uniform modular format. The 
standard 2-page spread is conveniently avaitable for use as the module. Capacity of the 2-page 
module, fortunately, is sufficient for more than 95 percent of natural topics. Note that the 
fragments making up Topic 5 don't really belong in Section I. Topic 4 has copyfit problems, 
but would probably make into two topics with considerable reader advantage. 
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Thematic  Quantization as a Solution 

EXAMPLES OF HOW QUANTIZATION REVEALS THE THESIS 

When River  Raft m a t e r i a l  is conver ted  to topical form,  the var ious  theses  of the topics "float 
out" f rom under the ca tegor ies ,  giving the r eade r  quicker  insight into the line of argument .  

As an i l lus t ra t ion  of natural  theme s t ruc tu re  and the effects  of Themat ic  Quantiza-  
tion in fac i l i ta t ing  comprehension,  it is ins t ruc t ive  to obse rve  what happens when 
ca tegor ica l ly  outlined mate r i a l  is conver ted to topical form.  This convers ion  is 
i l lus t ra ted  fo r  th ree  r e a l - l i f e  c a se s  in Figure  10. The basic  c r i t e r i a  behind the 
convers ion  is  the module l imit .  Each topical heading on the r ight  (all caps) stands 
for  no m o r e  than 2 pages  of copy; headings on the lef t  stand for  unknown amounts .  
Assuming  coheren t  original  copy, no r e - w r i t e  is pe r fo rmed;  hence in converting, 
the exist ing ma te r i a l  r e a r r a n g e s  i tself  into the topical  units shown, dictating their  
own topical t i t les  in the p rocess ,  a lso  just  as  shown. Thus, in Case 2 "Introduct ion" 
natural ly  and orginal ly  consis ted of two rougMy equal por t ions  cover ing  general  
advantages  of the design and low cost  of the d rum m e m o r y .  

Note that the subheadings within the topics would still  be employed in the modular  
fo rm.  They jus t  don ' t  show in the outline, since being themat ica l ly  dependent they 
a re  not cons idered  a r e t r e ivab le  i tem. Thus, in Case 3 the passage  on apport ion-  
ment  of subsys t em rel iabi l i ty  goals is buried under the set t ing of goals in general .  
This  is jus t i f ied because,  while i t  could have been t rea ted  independently by the 
author,  it wasn ' t ,  e i ther  in t e r m s  of i ts  own themat ic  unity or length. 

Note a lso  that the loss  of outline or ientat ion (context of subordination) at  any given 
point in the topical outline is only apparent .  The r e v e r s e  is actual ly t rue in the 
pr inted text. Thus, in Case 3 the r e a d e r  of the ca tegor ica l  copy might  face  a page 
ca r ry ing  only the subhead "Elec t ron ic  Components.  " The topical r e ade r  would see: 
"Miss i le  Reliabil i ty,  Effects  of Storage and Handling on Components,  Electronic  
Components.  " 

Incidentally, the double topic on "Effec ts  of Storage and H a n d l i n g . . . "  is a typi-  
cal instance of the non-topical  " s t rung-ou t"  module, consis t ing of a l i s t  of i tems 
with no bas i s  for  themat ic  unity other than ca tegor ie s .  The "continued" option is 
se lected when a t t empts  to  achieve a useful dist inct ion fail.  This is a defect  in the 
convers ion  p roces s ,  and the case  is for tunate ly  infrequent since the var ious  solu- 
tions take ex t ra  effort .  

Two observa t ions  should be made about these examples .  F i r s t ,  there  is a signifi-  
cant and valuable  inc rease  in thes is  visibi l i ty.  Thus, in Case 1, the "CNFAR Quan- 
t izat ion" label  turns out to be hiding both a des ign approach and a se t  of tes t  data 
( incorrect ly  lumped). Also, Case 2 is a good example  of t he s i s - r evea l i ng  all the 
way through it. The reve la t ion  is only hinted at in the more  specif ic  topic t i t les.  
One mus t  imagine the improvemen t  effected by wr i t ten  out Thes i s  Sentences sum-  
mar i z ing  what is actual ly  being said. 

Second, the independent " theme level ,  " i. e . ,  the point to which the ma te r i a l  actu-  
ally a d d r e s s e s  i tself  (above the subordinate  passages )  wanders  back and forth un- 
pred ic tab ly  in the ca tegor ica l  outline. It is this absence  of the s t ra igh t - l ine  theme 
level  which causes  so much confusion to both the author  and the r e a d e r  in the River  
Raft approach.  
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Case I 

Case 2 

I 

Original Categorical Outline "topical Outline after Conversion 

I. Design ..\ppruaeh for Automatic I)ctecuon 

I. Automatic Detection Automatic Detection Principles 

A, Introduction ~ TECIINIQEES FOIl ACTOMATIC TAItGET I)ETECTiON 

B. Automatic Detection T~.chniques / ~ / - - - ~ -  CONSIDERATIUNS OF ItADAB ENVDtONMENT 

l) Introduction ~ - -  HUGIIES VIDEO PI{OCESSLNG METIIOI)S / 
2) External Baldar Phenomena Considerations / Adaptive Control Methods in Automatic Detection 

TIlE STATISTICAL VIDEO QUANTIZER CONCEPT 3) CNFAR Quantization ~ ' ~  

4I Multilevel Thresholds _ _  ABILITY TO VARY CNFAR TIIRESIIOI.D WITII RANGE 

5) Adaptive Environment Control ~ PERFOI~MANCE DATA ON MODEL STATISTICAl. QUANTIZEII 

a. Parallel  C h a n n e l s ~  / USE OF PARALLEL CtlANNELS FOR AUTOMATIC SEE-TIII~OUGll 

b. Adjustments ~ ~ ~ ~ MEANS OF COMBATING FRIENDLY INTERFERENCE 

6l Pattern Analysis ~ ~ ~___...._._~ ~ ADJUSTING FALSE ALARM RATE TO OBTAIN SEE-ABOVE 

ADJUSTING DETECTION CRITEItlA Ft)B BROKEN-UP CLUTTEIt 1 
Pattern Analysis Methods ill Automatic Detection 

PREVENTING FALSE TARGET ItEPORTS IIY flIT-PATTERN ANAI.YSIS 
s 
t AUTOMATIC REPOIITS WI'FII MOVING-WINDOW DE'FECTt)I{ 

HI. Key System Concepts 

[i1. (~ncra l  System Considerations fiumnlary uf Approach 

A. Basic Considerations ~ ~ CIIIEF PERFORMANCE 'rRADE-OFFS 

B. Computer Subsystem ~ AVOII)ANCE OF SPEED SACRIFICE 

1) Introduction - -  Computer Design Goals 

2) Organizational Concepts ~ = = ~ = ~ = = ~  ADVANTAGES OF SPECIAL PUIIPOSE DESIGN 

a. Configuration A ~ . ~  ~ LOW COST OF DRUM MEMORY 

b. Configuration B ~ ~ ' - " - " ~ " ~  IMI~ORTANCE OF AUTOMATIC TESTING 

c. Test Unit Tie-In ~ ~  ~ DRAWBACKS OF CENTI/.AL CON'I'ROL 

C. Radar Data Converter -~---~-'-"--"-----~- PROPOSED REMOTE PROCESSING 

t) General _ _  Selection of RDC Techniques 

2) Major Functions of ItDC -. CIHTiCAL NEED FOB MULTIPLE iNPUTS 

3) Azimuth Conversion ~ ~ ' " ~  VIDEO QUANTIZEB MOVED TO COMPUTEI( 

a. ~'nchco Methods ~ AD\'ANTAGES OF ELECTIIONIC AZIMUTII CONVEIISIt)N 

b. l)igital hleUlods 

c. Aecur~kcy Comparison 

Case 3 

I i, Missile lteliabflily 1. Missile Itcliabllity 

LI  Introduction ] SETTING OF RELIABILITY ltEQUIItEMENTS AND GOALS 

l.t.l SummaD' ~ I  ASSUMPTIONS ABOUT MISSILE STORAGE AND HANDLING 

,12 Roqol ...... t, to ,,o A0hievod I. EFFEUTSOrSTORAOEANDI,ANDLING ,NCOMPONEN  

l.l.3 Missile Sub System Reliability Apportionments ~ Jf EFFECTS OF STORAGE AND HANDLING ON COMPONENTS (Cont,) / / 
1,2 Missile Storage and Handling / / / ] ~  / .#CHOICE OI,' FLIGIIT RELIABILITY DIAGRAM & MATII MODEL 

1.2A Missi le  U se Seq . . . . .  , ~ _ _ _ _ . . _ / " / ~ / / ~  I.At'NC,, AND FLIG,,T HI.: L1ABI LITY PItE DIC'rIONS 

1.2.2 Storage and Handling of Components / ~ / / / ~  CONCLUSIONS ON TOTAL MISSILE RELIABILITY 
.ydroui,o Suh  . lom 

1.2.3 Quantitative 

t .3 Missile FHght Reliability 

1.3.1 Missile Reliability Block Diagram / ~ / 

1.3.2 Missile Reliability Math Model ~ / / 

t ,3.3 Launch and Flight ltcliabllity Predictions ~ / 

1,4 Total Missile ReUability t / 

t ,5  Evaluation and Conclusions ~ ~ "  

Figure 10. When River  Raft copy i s  converted  to a topical  organizat ion,  three tlfings happen: 
1) the di f ferent  purposes  of the ca tegor i ca l  and topical headings become  apparent, 
2) the c o m m o n  leve l  and scope  of the se l f - conta ined  theme b e c o m e s  dist inguishable,  
and, 3) the these s  b e c o m e  m o r e  v i s ib l e .  The resu l t  is  a dramat ic  i n c r e a s e  in the 
readerVs abil ity to predict  content.  
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Applying Thematic Quantization With STOP 

STORYBOARDING: A NEW WAY TO OUTLINE 

The STOP publication is planned, reviewed, and revised before it is written. This is necessitated 
by the topical organization and is made possible by the Storyboarding technique. Organizing 
control and ultimate manuscript  content are  improved simultaneously. 

In sharp contras t  to categorical  outlining, the author of a STOP manuscr ipt  has 
to think in te rms  of developing finite passages of argument or  descriptions.  He 
can no longer, mere ly  arrange headings in various patterns and classes  that seem 
to be logical. Since topical organizing means meter ing out the s tory in definite 
message modules, it becomes a problem of enumerating and quantizing the ideas 
of the subject matter  dimensionally. Such an exercise  elicits an immediate and 
salutary concern for isolating the most  important  points, for apportioning the 
number of points to best  achieve relative emphasis,  for sequencing the points to 
get maximum inevitability of s tory build-up, and for subordinating dependent 
considerations in the most  coherent packaging. These concerns represent  the 
essence of organizing because they relate most  directly to the intended strategy 
of discussion. 

The topical organization is achieved by planning the whole publication page by 
page in advance. This is done on "scr ibble  sheets" called Storyboards. Each 
Storyboard represents  one two-page spread; it requires  the preparat ion of a topic 
title, thesis sentence, some notation of content for each paragraph, and a rough 
sketch of the i l lustration if one is used. The combination of 1) explicit thesis 
formulation, and 2) common assumptions being made by team members  about 
what can be said on the limited two pages which the Storyboard respresents ,  r e -  
sults in less misunderstanding and con.fusion over the "outl ine." Enough detail 
is probed by the Storyboard to t r igger  the heurist ic "think-symbolize-think" loop 
which is so necessary  to arr iving at optimum message  structure,  and which 
doesn ' t  begin to happen in the conventional approach until actual sentence compo- 
sition (as opposed to scribbling) is laboriously undertaken. 

By enabling mutual visualizations of content before writing, Storyboarding tends 
to eliminate the last-minute program "bash. " The tag-end review and revision 
cycle of the River-Raf t  approach bumbles along as shown in Figure 11, building 
into a cr is is ,  until the manuscr ipt  is ripped from the hands of the document man-  
ager and rushed to the p r in te r ' s  - often half-baked. Ear l ier  injection of the r e -  
view and revision energy into the system by the Storyboard method smooths out 
the program "curve",  as well as result ing in a more  consistently treated and 
well-cured product. 

Figure 12 shows the assembly technique of reviewing Storyboards. The sheets 
are  spread out, or pinned on a wall, to facilitate browsing and comparisions 
between topics. This way, the essent ial  s t ra tegy of whole sections can be vis-  
ualized and appreciated in concrete  terms,  quickly, yet in substantial detail. 
Improved responsiveness  to RFP requirements ,  or  to repor t  end purpose, is one 
result.  Another is the discovery and elimination of redundancies and repetitions. 
E r ro r s  and misunderstandings in technical approach frequently come to light. 
Since Storyboards are  speedily worked up, new approaches can be tried out and 
discarded for difficult topics until the most  effective presentat ion is agreed upon 
by interested parties,  including higher management if desired. 
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RIVER. RAFT MODULAR 

OUTLINE 

WRITE DRAFTS ~ 
ReViEW ~ \ 
REV,SE ~ ) 1 
PRINT ~,~ 

TIME - -  ~- 

SUB J i m  LIST 
STOR~~RDSR W 

WRI AFT$ 

E F F ~  

TIME 

Figure  ii. Revising before writ ing is the sec re t  
of be t te r  STOP control over  document 
prepara t ion .  The ca tegor ica l  outline 
is s t i l l  used, but p roper ly  t rea ted  as 
only a tentative subject  l i s t  p r e p a r a -  
tory to thesis  formulat ion via S tory-  
boards .  

52092 12 

STORYBOARD REVIEWING WALL 

Figure 12. The Storyboard technique was borrowed from the motion picture industry. Each sheet 
is brought to life with just  enough detail ,  and means the same thing to all viewers be-  
cause of its l imited thematic dimensions.  Gal le ry  effect shows whole strategy,  spots 
loopholes and over laps .  
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Applying Thematic Quantization With STOP 

WRITING TO STORYBOARDS 

The Storyboard acts as a "wri t ing superv i so r"  during the p roces s  of composi t ion.  It sets  a 
stor), goal to compare  resu l t s  against,  thus evoking the author ' s  c r i t i ca l  "edit ing" faculty as he 
c rea tes .  Meanwhile, coherence is encouraged by the modular  " f r ame  of r e f e r e n c e . "  

Composing a given passage according to a categorical outline has a high probability 
of promoting the spectrum of faults referred to as "rambling, wordy, diffuse," 
etc., since concision depends on the author's internal resolves. In contrast, writing 
to a thematically unified, agreed-upon and limited Storyboard instills by external 
means the attitude that an important issue is at stake, that a definite point must be 
made, and that every word counts in making it. 

Since the author ' s  efforts a re  checked and regulated by a p r e - e s t a b l i s h e d  thesis ,  
his work is more  purposeful and confident. He is l e ss  concerned with t he s i s -  
seeking, so the "br ight  afterthought" intrudes less  frequently,  and must earn  entry 
to the module by force  of t ruly supe r io r  impor tance .  Survival  of the f i t tes t  thus 
becomes the c r i t e r i a  even for  authors not p rofess iona l ly  t ra ined  in verbal  self con- 
t rol .  Also,  the engineer  finds that the space const ra in t  of the Storyboard does not 
"c ramp his s t y l e . "  Like most conventions of form, it unleashes g r e a t e r  crea t iv i ty  
by setting up an o rde r l y  discipl ine and keeping out d i s t rac t ing  organizing anxiet ies .  

An ove r -op t im i s t i c  Storyboard will somet imes  have to be expanded into additional 
topics when the author begins to actual ly wri te  out the ideas in pa rag raph  form. 
The author always has this option of dividing growth ma te r i a l  into additional mod- 
ules, provided that he builds them into separa te ,  unified topics in the i r  own right, 
and that page [ imitat ions or other book s t r a t eg i e s  a re  not violated.  Conversely,  
wr i te -ups  may col lapse  during composition, thereby prompting a combination with 
other topic ma te r i a l  to avoid inappropr ia te  emphas is .  Since this cu t - and - t ry  p ro -  
cess  can never  be ent i re ly  avoided, no ma t t e r  how deta i led the outline, it is im-  
portant to regula te  it by the rules  of modular  unity during the composit ion phase, 
just  as during or iginal  Storyboarding.  Once the author develops the knack for 
handling the inevitable content changes and shifts in emphas is  by additional S tory-  
boarding as he composes,  the full uti l i ty of the modular  convention begins to be 
exploited. 

Two fur ther  important  aspects  of STOP come about while writ ing to Storyboards .  
The f i r s t  is  that the physical  se l f -conta inment  of the module c rea te s  an edi tor ia l  
" f rame of r e fe rence"  which tends to induce themat ic  unity, or  coherence,  by 
common-sense  reac t ions  to the module contents.  The four rules  of themat ic  unity 
a re  l is ted in F igure  13. Violations of the f i r s t  three  make up the most  common 
e r r o r s  of everyday communication: 1) beating around the bush, 2) not finishing 
what 's  s t a r t ed  (or  not coming to a conclusion), and 3) going off on tangents.  Being 
expected to stand on its own feet, the modular  wr i te -up  is f a r  less  prone to these 
basic defects than is the River -Raf t  na r r a t i ve .  

The second aspec t  of modular  writ ing is the g r e a t e r  at tention it focuses on pe r t i -  
nence. Exposure of the topic as a thing apar t  f rom the others  implants  the attitude 
that each topic must pull its own weight, by contributing something significant to 
the overa l l  document purpose.  More l ively and in te res t ing  documents resul t ,  as 
soon as the engineer ing teams gain a l i t t le  p rac t i ce  and f ami l i a r i t y  with the method. 
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THE ELUSIVE THESIS 

Q 

) 

PURPLE COW 

THEMATIC UNITY 

I HAVE A POINT: GET TO IT, 

2 TREAT IT COMPLETELY. 

3 KEEP OUT EXTRANEOUS MATTER. 

4 RELATE FIGURE TO TEXT. 

J 
Figure  13. The author checks his writing p rog re s s  against  his original  intention by comparing 

his resu l t s  against  the Storyboard.  Before he ' s  through, e i ther  or both may have to 
change, but he will end up with a thes is  sentence and theme body that match, i . e . ,  
"cohere" .  The effect of t he f r ame  of reference  helps him "null out the loop" by mak-  
ing any disunity more apparent .  
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Applying Thematic Quantization With STOP 

SAMPLE STORYBOARDS 

The idea of a Storyboard is that it can be planned very quickly, once you know your technical ap- 
proach, yet shows enough detail that others can see what you're driving at. The thesis should be 
a specific, arguable point, or contention, and the plan for the paragraphs should show a "build up" 
in the proof of the point, or otherwise clearly mirror and substantiate the opening proposition. 
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Applying Thematic Quantization With STOP 

HOW TO WRITE TOPIC HEADINGS 

It is impor t an t  to r ecogn ize  that  the topic t i t le  mus t  c h a r a c t e r i z e  and in t roduce  the themat ic  con-  
tent, not m e r e l y  c a t e g o r i z e  (label) the theme body. Topic t i t l e s  a r e  more  l i ke ly  to be r e p r e s e n t -  
at ive and top ica l ly  faithful if they a r e  (1) cons t ruc ted  as  sen tence  f r agmen t s ,  and (2) r e w r i t t e n  
a f te r  composi t ion  of the theme.  T i t l e - w r i t i n g  guide l ines  a r e  s u m m a r i z e d  he re .  

1. Since they a r e  not wr i t t en  to, Section and Subsect ion headings a r e  OK as plain 
noun groups: 

• System Tradeoff Analysis 
• Data Processing Equipment Description 

2. But, the author, reviewer and reader all need to know "what about?" the 
Topic Heading: 

• "Receiver Design"- what about it? 
TRANSISTORIZATION OF RECEIVER DESIGN 

• " T a r g e t  T r a c k i n g " -  what about i t ?  
NEED FOR REALISM IN TARGET UPDATING 

3. Hence, the Topic Reading should be a ph rase  (a sentence  f r agmen t  of 4 to 8 
words) ,  conta ining p repos i t ions :  

• DESIGN OF TOW CABLE FOR LOW DRAG 
(not "Tow Cable Design")  

• REDUCTION OF NONSYSTEMATIC ERRORS 
(not "Nonsys temat ic  E r r o r s " )  

or  inf ini t ives:  

• THREE WAYS TO SIMPLIFY ANTENNA DESIGN 
(not "Antenna Design")  

or  " ing"  ve rbs :  

• CONTROLLING CHARACTERISTIC IMPEDANCE 
(not " C h a r a c t e r i s t i c  Impedance")  

4. If you can take a posi t ion,  show your at t i tude with qual i ta t ive  words:  

• ADVANTAGES OF INTERLACING INSTRUCTIONS 
• LIMITATIONS OF ANALOG AZIMUTH CONVERSION 
• P I T F A L L S  IN PROGRAM SCHEDULE CONCURRENCIES 

5. If at f i r s t  you don ' t  know "what a bou t ? "  the topic heading,  go back and r e -  
v ise  i t  for  g r e a t e r  pe r t inence  af te r  you have wr i t t en  out the Storyboard  (or 
rough draf t ) .  
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Working out the thesis sentence of each topic is a crucial  step in the STOP technique; it con- 
f i rms  the intuitive ideas and feelings (thematic intention) which led to the Storyboard selection. 
The thesis sentence will se rve  as a backstop for  composition, and in its final version will serve 
as a thematic window for  the reader .  Many authors are  already in the habit of writing conclu- 
sion statements near  the ends of various text passages;  these often can be converted into good 
thesis  sentences with the addition of any needed summariz ing  amplifications. Basic rules for  
thes is -sentence  writing are listed here .  

1. The Thesis Sentence should state your proposit ion concisely,  and it must boil 
down the theme body to 25-30 most  informative words, showing the whole 
proposition and proof (or substance otherwise) at a glance. 

2. Make the Thesis Sentence an argument,  or  arguable hypothesis: 

3. 

4. 

5. 

• Irrefutable,  weak: "TRL gating c i rcui ts  have been designed to meet the 
requirements  ." 

• Refutable, strong: "TRL gating design has been adopted because active c i r -  
cuits a re  the best  way to achieve increased fan out at the 
required s p e e d . "  

There is a "design thesis" behind every block diagram or circuit  write-up. So, 
no mat ter  how low the level of detail, you never have to write equipment de- 
scriptions that merely  describe.  Contemporary  proposal  evaluators consider 
straight descriptions tedious and nonpertinent. Since important  technical de- 
tail must be included, find the original design issue, o r  invent a point (even if 
i t ' s  "advantages of using a conventional and proven design"). 

The purpose, of a unit, especially if difficult, makes a good thesis sentence for 
some block-diagram discussions because it reveals  why the unit is organized 
the way it is: 

• "The te lemetry  system must be capable of multiplexing the outputs of 20 hy- 
~irophones and transmit t ing the information without degradation in a form suit-  
able for t lme-compressed  signal p roces s ing . "  

If the topic mere ly  embraces a collection of ideas or  i tems unrelated by a single, 
definite proposition, then either summar ize  all the facts,  or  call attention to 
one or two most important and noteworthy ideas. Go back and check the Thesis 
Sentence for its summarizing function after  you have filled in the Storyboard (or 
written the draft). 

6. Tests for a good Thesis Sentence: 

• Does it state an issue in such a way that it can be refuted? (i.e., expose its 
own rationale). 

• Does it repeat the key words of the theme body ? 

• Does it embrace  the major  substance of any accompanying f igure? 

• Does it contain adverbial conjunctions which show a t rain of reasoning (be- 
cause, since, so, therefore,  however, but moreover ,  etc.)? 

• Does it contain comparative adverbs and adjectives which show attitude and 
conclusions (more, least, highly, almost ,  too, very,  good, better,  only, etc.)? 

25 
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Applying Thematic Quantization with STOP 

THE OVERALL STOP PROCEDURE 

Doing a modular  publication for  the f i r s t  time takes some daring and faith. Two points to r e -  
member :  1) focus the effort  on Storyboarding and Storyboard reviewing, 2) get advice from STOP 
veterans  as a check on your p rogres s .  

Making a Subject L i s t -  It is  poss ib le  to make out Storyboards d i rec t ly ,  but the 
ea s i e s t  way to do a la rge  STOP book is to s t a r t  by making a sub jec t - l i s t  outline in 
the usual way. This should take l ess  than a day. Don't worry about topics at f i rs t .  
Concentrate on understanding the ca tegor ica l  requirements  imposed by the RFP or 
contract  r epor t  c lauses .  Sift out the subject  coverage demands and jot them down; 
use headings supplied by the RFP and throw in known "wor ry - l i s t "  i tems along the 
way. Next, work out a grand s t ra tegy of response.  Blend your side of the s tory in- 
to the l ist ;  let  the cus tomer  st i l l  see his ca tegor ies .  Now weight the subject  a r ea s  
for  des i r ed  re la t ive  emphasis  within an a r b i t r a r i l y  decided maximum page l imit .  
Allot  the corresponding number of topics (pages divided by 2) to each outline head- 
ing, roughly at the section level,  and you a re  ready to s ta r t  s toryboarding.  

S t o r y b o a r d i n g - S t o r y b o a r d s  can be fi l led out e i ther  by the proposal  or r epor t  
l eade r  or the contributing authors,  usual ly the la t te r .  Work against  the topic al lot-  
ment to find a s t ra tegy that highlights your technical approach most  advantageously 
while incorpora t ing  the required subject  a reas ,  e . g . ,  "What a re  the 2 or 3 impor-  
tant points that should be made (or 5 or 6) in the subsection on Antenna Description 
cover ing Feed,  Phase Shffters and A r r a y  E lemen t s?"  Take special  ca re  in writing 
the Topic Ti t les  and Thesis  Sentences; these enable other team members  to appre-  
c iate  what you will be dr iving at, not to mention yourself .  

Group R e v i e w -  It is  most  crucia l  that the proposal  leader  or document manager 
go through every Storyboard.  Unless he t r i e s  to pick them to p ieces  the des i red  
mutual understanding won't come about. Convene the authors in one la rge  group, 
or s m a l l e r  groups for  the various sect ions;  have each Storyboard read ou~oud and 
rece ive  group-wide c r i t i c i sm.  Does it cover  the ground, have the r ight  slant, point 
up the significance of i ts  approach to the company 's  advantage? Is it internal ly co- 
herent,  or do the paragraph  notations s t a r t  to lead into other points not included in 
the Thesis  Sentence? Often the " rea l"  thes is  is  buried in the 4th or 5th paragraph 
where it emerged af ter  "author warm-up;"  see ff you can spot it. Make changes 
now, otherwise the incoherencies  you mis s  will cer ta inly re turn  welded into the 
final draft .  

Try  to overcome the conditioned apathy which automatical ly sets  in whenever you 
look at someone e l s e ' s  outline. The Storyboard is no_~ an outline; i t ' s  the finished 
product.  Overcoming this d isbel ief  is  half the battle of STOP. Timing is also im- 
portant  (Figure 14). 

Begin Writing- Storyboarding including review should be given several energetic 
days, but take less than a week. Start writing after you are satisfied with the exact 
construction of the whole document. Any changes that occur later will be improve- 
ments, not degradations. 

Converting River-Raft Input- Some material always turns up in River-Raft form 
on a STOP project. No problem; it can be easily and profitably converted into mod- 
ular form by the process of "Topicizing. " This process takes advantage of the in- 
nate topical structure of theme matter to sharpen up the presentation and detect 
thematic weaknesses. It brings about topic visibility so that modules can be con- 
structed and the input slid into place along with the storyboarded material. 
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Any good technical editor with some experience with STOP can do this as a service, 
including the writing of the thesis sentences ex post facto. The document manager 
should review and confirm the topicized modules (mock-ups), or better yet have 
the author review them with him. No editor can detect theme structure perfectly in 
badly organized River-Raft  copy. When he e r r s  in spotting the true thesis or topic 
boundary i t ' s  because the reader  would have stumbled there also. Using the editor 's  
pratfalls to "uncover those of the author is practical because the thematic alterna- 
tives show up quickly against the topical f r a m e w o r k -  i t ' s  the next best thing to 
storyboarding in the f i rs t  place. 

Paving the Way - Participants should be carefully briefed on the STOP methodology 
lest  they misconstrue the whole thing as some trivial format  gimmick and react  
with the stung resentment of wise authorship. Get professional support for a brief-  
ing where objections and questions can be aired by team members.  Have the right 
stock of materials,  forms  and Instructions. If this is your f i r s t  attempt, be sure to 
seek help from experienced STOP editors during Storyboard and final draft review- 
ing, or for converting assistance.  Above all, make sure your Publications service 
area understands and is prepared for the changeover in technique. 

52o92, I S 

,•,,•.,,, TOO EARLY 

SUBJECT LISTING, 
TECHNICAL INCUBATION, 
STRATEGY SETTLING 

DEVELOP, REVIEW AND 
R E~/ISE STORYBOARDS WRITING 

Figure 14. The trick in managing a STOP project  is feeling out the right moment to concentrate 
on the Storyboards. It can be incremented over piecemeal submittals, it may vary 
for different authors, but it must not be forgone. 

27 
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Subsection- Applying Thematic Quantization with STOP 

STORYBOARD REVIEWING 

The meaning of S to ryboa rd ing  is that  a l a rge  and complex  publ ica t ion  can be planned and con-  
t r o l l ed  without the s u p p r e s s e d  confusion that  bui lds  up into a l a s t - m i n u t e  c r i s i s .  Many recen t  
p r o p o s a l s  and r e p o r t s  have p roven  this  t echn ique .*  F i g u r e s  15, 16, and t7 i l l u s t r a t e  s t o r y b o a r d  
rev iew.  

F i g u r e  15. Team rev iew of s t o r y b o a r d s  F i g u r e  16. 
encou rages  c r o s s - f e r t i l i z a t i o n  
and shows each c o n t r i b u t o r  
where  he f i t s  in and where  he 
d o e s n ' t .  The document  m a n n -  
get can point  to whe re  the 
w r i t e r  i s  going off the t r ack ,  
and con t r ibu te  def ini te  f ixes ,  
i n s t ead  of jus t  t a lk ing  about 
ob jec t ives ,  s lan t  o r  d e s i r e d  
e m p h a s i s  in vague g e n e r a l i t i e s .  

Team rev iew of top ic ized  
mock-ups ,  conver t ed  f rom 
R i v e r - R a f t  m a t e r i a l ,  is  an-  
o ther  good technique.  Topica l  
m o c k - u p s  give quick insight  
into e s s e n t i a l  p ropos i t i ons  of 
a p r o p o s a l .  Obvious ru l e s  of 
Themat i c  Unity help t eam m e m -  
b e r s  r each  a g r e e m e n t s  fast ,  
t r y  new gambi t s  eas i ly ,  con t ro l  
t r a n s i t i on  and cont inui ty  e f fec t s .  
One can achieve  f inal  cohe rence  
without a m a s t e r y  of " l i t e r a r y "  
sk i l l s .  

Including ADAR, Colossus, NADGE, ASMS, and ARIA. On ASMS 2,000 pages 
were converted to modular form in 2 weeks by the "topicizing" process, the 
reverse-storyboarding technique for manuscript analysis. It received compliments 
from the Navy evaluation team. 
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52092-20 

h 

n is to cover System Design v ~ N  N 
with these three spreads: 
arpose is to get greatest 
msitivity. / 
eehnique is to go parametr ic .  / 
~plementation will take these 
special stages. " .~/ 

f 

to 

parametric approach back here and it \ 
looks like the same thing- he just ,) 
~ows in another table ... " ~  

' . ' ~ A l s o ,  you call out the buffer i n ~  
/ *~s system diagram. Do you intend ) 

discuss i t ? "  

~k no he shou ldn ' t -  that b e l o n g s ~  
: in Section 11I. He shouldn't ) 
go into those detaila'. " y 

Figure 17. Storyboard review session shows that theme content can be observed and influenced 
by others in some detail before it becomes locked up in a weighty manuscript .  
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Subsec t ion-  Applying Thematic Quantization with STOP 

CONVERTING FROM RIVER-RAFT TO MODULAR 

"Topicizing" a River-Raft  manuscript into modular form is a powerful technique for editorial anal- 
ysis .  It provides instructions for optimum revisions by "mechanical" means, which insure good 
results by enforcement of Thematic Quantization, thus is relatively free of subjective bias. 

Because of its innate topical structure,  conventional repor t  and proposal manu- 
scr ipt  can be converted for  River-Raft  to modular  form by an editing process  called 
"topicizing. " T, opicizing lays bare the inner segments of discourse,  brings the the- 
ses to the surface, and while doing so, reveals the topical disunities and other the- 
matic or  rhetorical  weaknessess of the original organization with a clarity that is 
fascinating. It is a method for treating existing run-on material  for  STOP publi- 
cation, and an excellent method for editing and revising copy regardless  of ultimate 
format.  Topicizing is essential in many STOP productions, since some amount of 
River Raft material  is always being plagiarized, submitted, or otherwise on hand 
in non-modular  form and in need of blending with Storyboarded modular material .  
The la rger  and more incomprehensible the pile of manuscript  is that needs the t rea t -  
ment, the more effective and valuable the topicizing process  becomes.  

The topicizing procedure is diagrammed in Figure 18. Its f i rs t  three mechanical 
steps are  important: 1) spreading out the manuscr ipt  pages is essential for scanning 
back and forth rapidly; 2) careful marking of the figure and table references  must 
be done to accurately define the ar t / topic  relationships;3) the figures (or copies of 
them) must be obtained for t reatment  along with the text. If printed text is being 
topicized, two copies must be employed so that it can be t reated as one-side-only 
material .  Establishing a routine pattern for physically handling the material  may 
sound sophomoric, but greatly facilitates the editorial decisions that follow. 

The next step (4) is locating the topic boundaries, which is done by scanning very 
rapidly, not for total content, but to determine where the author "changes the sub- 
Ject, " i . e . ,  leaves one topical phase and enters the next. This process  is more or  
less intuitive, depending on the author 's  original clarity of organizing, but the abil- 
ity to spot the break lines that demarcate units of thematic independence comes 
with some practice (and faith in their existence). The author ' s  transistional hints 
help, but cannot be depended upon since this is not the age of l i terary courtesy. 
Categorical headings frequently do not help and have to be ignored. Sometimes a 
brute- force  500-word measurement  will put you close to the boundary in doubtful 
cases, believe it or not. 

The copy is then cut apart  on the topic lines and reassembled  as integrated units 
on mock-up sheets large enough to accommodate both the text and ar t  ("C" size). 
These modular mock-ups represent  a tentative interpretation of the "true" topical 
content of the text. Critiquing is then performed, which includes writing new topic 
titles, extracting a thesis from the discussion by close reading ant  expressing it 
in sentence form, then examining the whole effect of the theme body for defects in 
the four rules of Thematic Unity, continuity, pertinence, correspondence to the 
Thesis Sentence, and copy fit within module dimensions. 

Topicizing invariably results in significant organizational changes. Passages are 
moved to new positions or a r ranged in different combinations for s t ronger  coherence, 
or improved logic of topic sequence. Fragments  are  discovered and expanded, com- 
bined or eliminated. Missing links in overall  s t ra tegy and technical oversights come 
to light and prompt the generation of new mater ia l .  The ' buzz - saw"  analytical power 
of toplcizing, which at f irst  seems an a lmost  mechanical procedure,  is amazing to 
witness and testifies to the effectiveness of Thematic Quantization as an editorial 
principle. 
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52092- 19 

SPOTTHE RAFTS ~ ~ ~ ~ ~ ~ ~ 2 

FIGURES WITH 
REFERENCES 

/3) 

FIND THE ~ ~ ~ ~ ~ 

I MOCK-UP THE f ~  ~ ~ ~ 

Flgure 18. The subtle part ot toplclzlnE fslic ~ ? [~3 
ing ana lys i s  (Step 4% c . . . . .  ca t lng  the t rue  topic boundarl  - . ,. an ~v~ue close, but full crlUr,,,~ --~- es.. Coaventlona] read- 
topical principles is needed to confirm it. Any defects in Thematic Unity are glar~ng- "~,,s u~ ~ne tentative mock-ups by 
ly spotlighted. By the time these are corrected, 95~o of all that could be wrong with 
the manuscrlpt has been cured (the rest is a language or style problem). 

3] 
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Subsection - Applying Thematic Quantization with STOP 

THE TOPICIZING OPERATION 

If the document manager is stuck with a large pile of River-Raft input that is so difficult to fathom 
it would cause embarrassment with the customer, the best way to "bash it out" is to convert to 
modular topics (see Figure 19). With some fast author confirmation of topic titles, sequence, 
and thesis sentences, one good technical editor can topicize about 75 pages a day. 

52092.2~ 

~ d o e s  he finish what 

/ 

j 

ages the subject right 

ought he was just showing~ 
cases. " 

t he goes into these fi~re~s. 
/ I still haven't got the 1st case, and 

this passage is worth considering all / 
~ i t s e l f ~  " J 

2ut on topic boundaries.~ 

~ble topic pieces o n ' ~  
~rence"mockup. 

Figure 19. The conversion process is started by finding the topic boundaries, cutting and mech- 
anically rearranging the material into tentative topic modules. 
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52092-22 

I 

J ~ " L o o k s  like tile f i rs t  2 topics a r ~ e  
• I on system description.  He gets t o )  

kay. the problem in the 3rd. " j 

/ 

ok here,  under "Design Approach~"  
ding, he ' s  real ly talking about why / 
r -project ion is bet ter  under high" ) 
)ient lighting. " J 

Figure 20. Critiquing, Analysis of mater ia l  as self-contained topics uncovers the strategy of 
argument and btu'ied theses. 

5209223 

" • " - • . . • ' • : : w  at ' s  the thesis of this module . ,m, . - -~ , - - .~ .~.  -._____ L _ . ~ -  ,. 

- \ He shows in this table all the MTBF's  / 
\ of past systems,  but tile test is on .] 

~ x ~ n i z a t i o n  of tlle PE team: " J 

Figure 21. More Critiquing. Organizing defects show up under tile "black lig'ht" of thesis - unity 
constraints .  
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Subsec t ion  - Apply ing  Thema t i c  Quan t i za t ion  with STOP 

THE "AUDIO-VISUAL" TECHNIQUE FOR MATH W R I T E - U P S  1 

Math w r i t e - u p s  can be m o d u l a r i z e d  to g r e a t  advantage  ff an " a u d i o - v i s u a l "  a p p r o a c h  is  used  which 
t r a n s l a t e s  the i m p o r t a n t  equat ions ,  s t a t e s  the r e a s o n s  for  the d e r i v a t i o n s ,  and s e p a r a t e s  the e q u a -  
t ions  f rom the words .  

T h e r e  is a common  m i s c o n c e p t i o n  that  long math  d e r i v a t i o n s  in p r o p o s a l s  mus t  be 
t r e a t e d  as  n a r r a t i v e  cont inuums without  top ica l  d iv i s i ons .  It is f o s t e r e d  by page 
spac ing  r e q u i r e m e n t s  and  the a s s u m p t i o n  that  the p r o p o s a l  r e a d e r  is a des ign  en-  
g i n e e r  o r  m a t h e i n a t i c i a n  wi l l ing  and ab le  to supply  m i s s i n g  r e a son ing .  Most  en-  
g inee r s ,  f o r  example ,  think of a m a t h e m a t i c a l  d i s c u s s i o n  as  a cont inuous and u n i n t e r -  
rup ted  s t r e a m  of p r o p o s i t i o n s  b e c a u s e  of the s t epwise  i n t e rdependence  of the ex -  
p r e s s i o n s .  So the usua l  a s s u m p t i o n  is that  a " m a t h e m a t i c a l  s u b j e c t "  cannot  be the -  
m a t i c a l l y  quant ized,  but it  t u r n s  out that if t h e s i s  s en t ences  a r e  p r e p a r e d  and the 
r e su l t i ng  text  ho les  f i l l ed  in a c c o rd ing ly ,  the m a t e r i a l  can be t op i ca l ly  d iv ided .  

The w i d e - s p a c i n g  r e q u i r e m e n t  fo r  equat ion d e r i v a t i o n s  is  thought to be ano the r  
r e a s o n  why math  top ics  can ' t  be f i t t ed  on two-page  s p r e a d s  as  f ea s ib ly  as  l i ngu i s t i c  
top ics .  This can be o v e r c o m e  by r e c a p t u r i n g  the l a r g e  amounts  of s p a c e  that a r e  
was t ed  on the typ ica l  math  page .  

T h e r e  is  a fundamenta l  way in which the top ica l  i m p o r t  of the d i s c o u r s e  could be 
made  m o r e  v i s ib l e  in math  w r i t e - u p s  a s  wr i t t en  conven t iona l ly .  A c c o r d i n g  to a 
UCLA m a t h e m a t i c s  p r o f e s s o r ,  Dr .  L.  D. Kovach,  

"Symbols  can be u sed  to g r e a t e r  advantage  by the e n g i n e e r  if he r e -  
a l i z e s  that  they a r e  in tended  to convey v isua l  i n fo rma t ion .  The a u r a l  
i n fo rma t ion  a c c o m p a n y i n g  the symbol  should  be p rov ided  by a t r a n s -  
la t ion  of the s y m b o l s ,  to p r o v i d e  the c e r t a i n  amount  of redundancy  
that  is  n e c e s s a r y  to good wr i t t en  communica t ion .  ,,2 

The need fo r  t r a n s l a t i o n  is  e s p e c i a l l y  acute  in the r e p o r t  and p r o p o s a l .  Raw equa-  
t ions  s t a t e  r e l a t i o n s h i p s  wel l  to y o u r  c o - w o r k e r  who wil l  work  out des ign  c o n s e -  
quences  f rom them,  but they c a n ' t  subs t i t u t e  fo r  the l i ngu i s t i c  explana t ion  to the 
r e p o r t  and p r o p o s a l  r e a d e r  who jus t  wants  to h e a r  about you r  des ign .  F o r  him, 
equat ions  work  be s t  when they a r e  used  as  i l l u s t r a t i o n s  of what  is  being sa id  in 
s en t ences .  

But the math  p rob l em t akes  m o r e  than adding a u r a l  " r e dunda nc y"  so  the v e r b a l  
s t eps  of the a r g u m e n t  wi l l  be e a s i e r  to ' R e a r .  " S t e e r i n g  m u s t  a l so  be given so  that  
the end pu rpose  of m a j o r  s t a g e s  of the d i s couse  can be  f o r e s e e n  and a p p r e c i a t e d .  
Math w r i t e - u p s  and equat ion d e r i v a t i o n s  i n v a r i a b l y  a r e  j u s t i f i c a t i o n s  o r  s u p p o r t -  
ing ev idence  fo r  des ign  d e c i s i o n s  which can (and should) be g r a s p e d  in ve rba l  t e r m s .  
One of the m o s t  va luab le  th ings  the  t u t o r i a l  p a s s a g e  can include is s t a t e m e n t s  of 
pu rpose  l ike:  "This  a p p r o a c h  (or  conclusion)  is  j u s t i f i e d  (or  r equ i red )  by the such 
and such r e l a t i onsh ip ,  which wil l  now be i l l u s t r a t e d .  " These  s t a t e m e n t s  s t e e r  the 
r e a d e r  by showing him what  to look for,  pace his  r e a d i n g  by holding up "mi l eage  
pos ts ,  " and keep  his  a t t en t ion  on the sub jec t .  

Whether  he is  a m i l i t a r y  e v a l u a t o r  o r  Hughes t a sk  m a n a g e r ,  the p r o p o s a l  r e a d e r  
f aces  a cons tan t  ques t ion  at  e v e r y  m o m e n t  of r ead ing :  '~Why am I r e a d i n g  this  ? "  

1 F o r  f u r t h e r  e x a m p l e s  and de ta i l s ,  s ee  How to Handle  Math W r i t e - U p s  i p__STOP 
P r o p o s a l s  and Repor t s ,  ID 65-10-5 ,  Nov. 64. - -  

2"Sign Language  in Eng ineer ing ,  " a t  IEEE E n g i n e e r i n g  Communica t ions  Sympos ium,  
M-~- igan  Sta te  Un ive r s i t y ,  1961 
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On the other hand, the engineer contributing to a report  or proposal on a tight 
schedule is naturally disinclined to invest unnecessary  t ime and effort in writing 
amplifying remarks .  It is often not recognized that very little is actually required 
to satisfy the r eade r ' s  constant q u e s t i o n -  a hint about forthcoming logical uses of 
the relationship is as good as any ear th-shaking consequence to the technical s t ra t -  
egy. What helps is the recognition of topical boundaries within the discussion (that 
is, the alJplication of STOP principles).  Arranging the mater ia l  into a theme se-  
quence gives a l imited set of definite places for stating the end purposes. The pur-  
pose s tatements  become part  of the Thesis Sentence for  each topic. The Thesis Sen- 
tence t r ies  to cover nei ther  too much nor too lit t le.  Hence the author is not faced 
with explaining the perambulations of umpteen pages, just  the few major  stages of 
the discourse.  

The need for both aural  t ranslat ions and narra t ive  s teer ing is well served by separ-  
ating the equations from the text altogether to create  a two-channel, tex t -versus-  
equation format .  The topic is developed in s t ra ight  sentence-and-paragraph form 
on one page; the equations, together with any l is t  of definitions, are  displayed by 
themselves on the facing page - with little wasted space on ei ther  side. The result  
is to encourage more self-suff iciency in the text. Dr. Kovach's "aural information" 
is provided with less hesitance over condescending. The need for end-purpose 
statements stands out more clear ly .  The spectrum of readership  levels is more 
equally accommodated. 

A sample math topic i l lustrat ing this audio-visual approach is given in Figure 22 
and 23 in the following module. In the sample (see following spread), note that the 
discussion covers Equations (13) through (20). All steps in a derivation are not 
equally important.  Here the author has broken out a logical phase (covering eight 
equations) out of a 38-equation section. The section was t rea ted  in five such top- 
ics, averaging 7.6 equations each, and each with a definite thesis .  

Reprint 
i i 
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Subsec t i on  - A p p l y i n g  T h e m a t i c  Quan t i za t i on  with S T O P  

SAMPLE AUDIO-VISUAL MATH TOPIC 

52092-24 

D E R I V A T I O N  O F  S E A R C H  A V E R A G E  P O W E R  

By recogniz ing  the sea rch  ra te  as a p r ima ry  sys tem p e r f o r m a n c e  r equ i r emen t ,  a design 
equation can be der ived  in which s e a r c h  ra te  figu_res as an independent var iab le ,  and 
which is  insens i t ive  to t r a n s m i t  a r r a y  design fac tors .  

The s e a r c h  function is bas ica l ly  di f ferent  f rom the t rack  function in that 
each t r an smi s s ion  i l lumina tes  an a rea  of space, whereas  in t rack  the t r ans -  
mit ted pulse  ideally i l lumina tes  only the object  being t racked.  This dif-  
f e r ence  means  that the RF power r equ i red  mus t  be insens i t ive  to the num- 
ber  of t r ansmi t  e lementS '  o r  the' des ign of the t r a n s m i t  a r ray .  

The s ea rch  functt6u~ts '~pe~ified in t e r m s  of the s ea rch  ra te  m s t e radmns  
per  second (se6 '~I~ie"2-XX).  The sea rch  ra te  is  defined in Equation (13) 
(see Table  2-XXI) to be the product  of the a r e a  i l luminated per  look t imes  
the number  of looks per  second. The a rea  i l luminated per  t r a n s m i s s i o n  
is fu r the r  defined in Equation (14) as the product  of a beam-s t ack ing  fac tor  
t imes  the solid angle pe r  t r a n s m i t  beam. This re la t ion  appl ies  only for  a 
fixed beamwidth and a c o r r e c t i o n  must  be introduced to allow for  the effects  
of beam broadening resu l t ing  f rom scanning off broads ide .  Equation (15) 
r e l a t e s  the t r a n s m i t  beamwidth to a r r a y  d i ame te r  and to the number of 
t r ansmi t  e lements  in Equation (17) using the re la t ion  given in (16). 

The solid angle i l luminated pe r  t r ansmi t  beam is expanded by substi tut ion 
of Equation (18) into Equation (14). The resu l t ing  exp re s s ion  is combined 
with Equation (13) to give Equation (19), in which s e a r c h  ra te  is re la ted  to 
the r ada r  des ign p a r a m e t e r s .  The sea rch  ra te  is contained impl ic i t ly  in 
Equation (6) as der ived  in the prev ious  topic. Combining Equations (6) and 
(19) al lows the ave rage  genera ted  RF power to be exp re s sed  expl ici t ly  in 
t e r m s  of the s ea rch  rate ,  as  demons t ra ted  in Equation (20). 

An invest igat ion of Equation (20) indicates  that the RF power  genera ted  is 
independent of the number  of t r a n s m i t  e lements  and a r e a  per  t r ansmi t  e le -  
ment, and is inverse ly  propor t ional  to the f i r s t  power  of the number of 
r e ce ive  e lements  and a rea  per  e lement .  The appearance  of the ~2 t e rm 
in the denominator  of the express ion  impl ies  an advantage in lower  f r e -  
quencies  of operat ion.  This advantage does not m a t e r i a l i z e  except  for  very  
long wavelengths,  as  wLll be shown when the ta rge t  c r o s s - s e c t i o n  var ia t ion  
with f requency  is analyzed in a l a t e r  topic. 

F i g u r e  22. The  " a u d i o - v i s u a l "  t echn ique  of wr i t i ng  ma th  top ics  s e p a r a t e s  the equa t ions  
f r o m  the w o r d s  so that  the text  b e c o m e s  m o r e  s e l f - s u f f i c i e n t  and has b e t t e r  
cont inu i ty .  The p r o p o s a l / r e p o r t  r e a d e r  is " s p o k e n  to" in the text  channe l  
on the left; the a u t h o r ' s  t e c h n i c a l  des ign  p e e r  is  " shown"  in the f igu re  c h a n -  
nel  on the r igh t .  
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TABLE 2-XXL ANALYSIS OF SEARCH AVERAGE POWER 

F d 
(13) Ps = ¢ t  T 

(14) ~t = F2 s 0t 2 

(15) 0 t = D--t ! c : 

,. .:?. 

2 7r ~2 1 
0-7) t 4 2 N t A t 

~s 

= F 2 ~r %2 i 
(18) t s 4 2 NtA t 

~'s 

(i 9) = F 2 ~ ~ -  i Fd 
s s 4 ~2 N t A t 

S 

k T e R4 s (S/N)s 
(20) P = 

s Nr Ar~)2s  F2 
S 

Ls Ps 16 

TABLE 2-XX. PARAMETERS FOR SEARCH AVERAGE POWER ANALYSIS 

PS = 

Fd/'~ = 

~/t = 
F = 

S 

0 t = 

D t = 

search  rate  in s t e rad ians  per  second 

number  of t r a n s m i s s i o n s  per  second 

s t e rad ians  of space i l luminated  per  t r a n s m i t  pulse 

b e a m - s t a c k i n g  factor  or  beam spacing normal ized  to a r ec t angu la r  beam 
la t t ice  with one beamwidth spacing 

t r a n s m i t  3-db beamwidth 

d i ame te r  of the t r a n s m i t  a r r a y  (equivalent d iamete r  for nonc i rcu la r  
a r rays )  

F i g u r e  22. Cont inued .  
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Subsection - Applying Thematic Quantization with STOP 

USE OF THE THESIS SENTENCES TO WRITE THE SUMMARY 

A good summary can be created easi ly by compiling and editing the thesis sentences.  This can be 
a significant advantage to the p roposa l / r epor t  manager  on a large or hurr ied  publication, 

The modular  document should begin with a summary jus t  as any repor t  or proposal 
- even though the reader  is less  in need of avoiding the text body. It is often advised 
to wri te  the summary last.  This is good advice because the summary falls heir  to 
the same thematic ills as does the body of the document, namely, lack of c lear  
lines of argument, empty sales  exhortations, s tar t ing new stor ies ,  and imbalanced 
detail, but suffer  more as a resul t .  These problems a re  cured eas i e r  in the sum- 
mary ff taken as the last  step. The existence of the wel l -abs t rac ted  set  of thesis 
sentences makes summary wri t ing easy and thei r  review serves  as a double check 
on the document contents. 

The thesis sentence can be compiled by a typist to create  the rough draft of the sum-  
mary.  Appropriate editing will then produce a summary which is guaranteed to 
cover  all major  i ssues .  An example of this technique is shown opposite (Figure 
23~ c i rc led  numbers r e f e r  to the thesis  l is t  given on the next spread (Figure 24). 
Note the shifting of topic 19 to a front position, and the use of 18 to support 8. 
These outline changes a re  in keeping with the summary ' s  appropriate emphasis on 
selling and its higher level of general i ty ,  respect ively .  

If an expanded vers ion is desired,  for  the very long publication, the Summary title 
can be run as a subsection heading, then thesis sentences can be grouped by ap- 
propriate category (e .g . ,  Technical Approach, Management Plan, etc) and each 
t reated as a topic with its own new thesis  sentence. 
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SUMMARY 

~ previous studies by Hughes and others, of the high e~cct s of 
ener~ radiation in semiconductor devices. 

A theoretical model which best describes the damage to 
trransistors musl furnish a highly realistic description of 
radiation e'lTects at the surface and throu~ghout the volume of 
the transislor.~Th¢ 'l~odel must account in a natural way for" 

f 4  ~ surfaca.recombination velocity as a design parameter and 
must also account for the c~'ccts of dlss~mmc~q, in the lean-, 
sistor structurc,SThese conditions cannot be met on a letis- 
faclory manner 'by the conventional 1 .dimensions[ transistor 
mode!. Therefore Hughes will develop t 5-dimensional 
model from which expressions can be derived to provide 
the belt ertterll for designing radiation-real;rant devices. 

Involved in the verification of this model will be the L 
investigetlon of certain design variations to determine their 
rdsalve imporumct; these vsratlons - haac width, dl~uslon 
doping level|, emhler radius, gold doping concentration and 
surface condition can be made mOll reliably with silicon, 
planar tnmalstors.~The terms appearing in the ttt~encraliled, 

HUGHES' PROPOSED PROGRAM WILL PRODUCE THE DESIGN CRITERIAAND DETERMINE THE TYPES OF 
PHYSICAL DESIGN VARIATIONS NECESSARY TO OPTIMIZE THERE$ISTANCE OF TRANSISTORS TO SPACE 
RA,DIATION." THIS ~[LL BE ACCOMPLISHED BY DEI'ELOP[NG AND EXPERIMENTALLY VERIFYING A t ¢ ~  
3- DIMENSIONAL TRA NS[STOR M ODEL 

r , f  . . . .  With accurate information available on the effects of de. D-dimensional equation determine the selection ofthep~ram 
s ign ,  . . . . . . . . . . . . . . .  i . . . . . . .  bc designed to minimizeth . . . . . . .  h . . . .  led in th . . . . .  daters /Hughes has dir,.ctlv~ _._. j~r  i S  ~ 
electric.a[ perturbations caused by the space.particulate radia- /relevant experience in fabrication of custom designed elan. ~ 
lion environment while still r~alntn~l d©sircd electrical Siltors as lest devices that provide greatly improved radation] 
propenies,~Techniques for the prediclion of transistor op, I ~ects pr~:ltctloni. , ~  
eration in this environment can now be developed, due to s ~ ~ " - - - - - - - - (  13 ) 

Since radtttion damage apparel principally as change 
in DC currenl gain, this param~er is the principal one In bc J 
monitored d urinl~ ir r adiau on,lConvenienl and direa methods ~t 

measuring changes in current gain are available which ~ 1 ~ 1 ~  
~satis~ the lisumptions implicit in the eClUali . . . .  J 

• The analytical model must be validated by experiments / ~ ~  
Experimental irradiation must include both proton and dec. 
tron experiments since the rdativ¢ cffectiveness o( prolons 
and electrons in producing rldiaUon damage can only be 
determined by experiment. 

To accomplish the above proposed program, close 1 
oordination is required bctwcc:n the device designer and 

manufacturer and the radiation ¢ITCets experimcnlalisL The 
requisite coordinaIion on  be accomplished only when com. 
ml~cial plroprietary information is exchanged ~redy. This 
condition of f ro  interchange occurs in Hughes wilhin 
single corporate Itructure which posleases both rad~tion 
~ects capabilities and scmlconduclot design and manu- 
facturing cap|blJltiea, 

Figure 23. Compilat ion of Thes i s  Sentences  to Form Bas i s  of Summary 
(Numbers  Refer  to Topics  Shown on Next Page) 
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Subsection - Applying Thematic Quantization with STOP 

TOPICS COVERED BY SAMPLE SUMMARY 

5 2 0 9 2 - 2 7  

Section Z 
TECHNICAL 
DISCUSSION 

Section 3 
PI~ OPOSED 
P R O G R A M  

THE NEED TO EXTEND THE I" DIMENSIONAL RADIATION DAMAGE MODEL TO 
3 DIMENSIONS 
A II)I,HFN~IONAL TIIFORFI'ICC,tL UODFL F('R%'I~NI.~" 71tE HOST REALI,~TIC REPRE~ENTAI"O,V OF 
RADIATION EFFECT~ A T  THE ~I'RFA('E .4NI) TtIROI'GNOI'7" THE VOLUME t~F A ~E,HICONDUCTtIR Dk VICF 

LIMITATIONS OF I- DIMENSIONAL MODELS 

.4 I. DIAIEN*I¢hN'AL MOI)EL DOEr VOT PROVIDF REAI I~TIr" I)F*¢'RIPTIOV~" FOR ['I.RT'AI,N' I,HPORT.t VT 

TYPE~ OF TRANglITOR~ 

USING A $- DIMI~NSIONAL MODEL TO SHOW THE EFFECT OF SURFACE 
RECOMBINATION 

.I I DI,HFV~ION.II HtH)F/ FI'FN IA' A ¢I.~fPI F t'YL/.VI}RI¢'AL FORAI ~24h'E~ INTO A(~7(H'NT I V  A NAT-  

L'FIAL FFA Y MIRFACE.RECOMRhVA TION I'ELOCITY AS A DESIGN PA RAME TAR 

ADVANTAGES OF A MODEL THAT ACCOUNTS FOR DISSYMMETRY 
IN TRANSISTOR CONFIGURATIONS 

TO OFITAIN TIIF ,~IO.TT RF.41ITTIC REPRR*R.VT4TION OF TRANTI~TOR BRH,4I'HIR IN A RAI)I,4TION 
ENVIRO,VMRNZ ,4 I-DIMEN$1OAML MODEL T H A T  ACCOUNT$ FOR THE EFFR~Tr$ Of  DISSYMAfETRY hV 
TRA N~I,tTOR .*TR~ "FTI'RE ~HIII ' I .D FIE I ' tE l l  

DERIVATION OFF REALISTIC EXPRESSIONS TO PROVIDE OPTIMUM 
DESIGN CRITERIA 
L/(IN(; THE MORE REALI,*TI(' MODEL, E.X'PRESSION~' CA N BE I)ERIVED TO PROVIDE TIll" BFTT CRITERIA 
FOR DE,~IGNING RA DIA T/ON R FI'I.*TANT .~EMICONDUFTOR DF t'ICE~ 

THE NEED FOR EXPERIMENTAL COMPARISON OF PROTON AND 
ELECTRON RADIATION EFFECTS 
7"HE RRLATII'E FFFFCTII'ENE.*~ OF PROTONS . 4 N D  ELFC7"R~N~ IN PRODIt('LVG TPA(TE R..IDI.4TION 
D,4SI. tGE ( ; IN ONL y fIR DETERMINED El" IRRADIA TION RXPFRLWRN7"T 

ADVANTAGES OF HUGHES' EXPERIMENTAL APPROACH OVER PREVIOUS 
RADIATION EFFECTS PROGRAMS 
"I'ltF l lUGHE~ PROGRAM OF FXPERLIIFNT~ WITH CIU.TTOM. DESIGNED TRAN~I~TORS IN SPEt'IFIED 
RADIATION ENI'IRONMENTT I1~'I~1 REM'LT IN GREATLY LIfpROVED RADIATION EFFEFT* PRFDIrTION~ 

DESIGN VA, RIATION$ IMPORTANT TO RADIATION RESISTANCE 
CERTAIN DE,~IGN IIARIATION.T MU.~T RF I,%'I'F*TIOATED TODFTFR,HINR THFIR RFLATII'F IUPORTANr'F 
151 DE.*IGNING ,4 TE.WIC~IJNI)Ug'TOR DEI'It'E FOR RADIATION RE.TI*T'ANI'E. TtfF~F I ' IRI tTIOV¢ - RA ~P 
If'lOT/l, DIFFU*IO.V I)OI' INC L E l ' E t i  EMITTER RADIU.* GOLD I)OPING CDNCENTRA TION. AND £I'R 
FACE CONDITION - C~N 8E ,WADE .IfO*T REI.I,tRLY I I7TH ~II. ICON PLANAR TRAN$1~7"OR* 

METHODS OF MEASURING RADIATION-INDUCED CHANGES IN DC CURRENT GAIN 

COA'VE,VIENT AND DIRECT METHOD.T OF ,WEASURING RADIATION. INDUCEDCHANCES IN CURRENT 
GAIN ARE A VAILAFI£E 

IMPROVEMENT OF RADIATION RESISTANCE OF MAJORITY CARRIER DEVICES 
I lib I.'/g('I' ~'I'FP "I ' /HI:IRI)~ I,WPROI'ING T/IF RADIATION RF~ISTAN('E OF FIELD ~FFECT TRA,%'~I~TOR~ 
I~ II)Ek TIFYI.VG TI lE ~IJ~f'FPTIBI, F PARA,H~TER 

DEVELOPMEIVF OF THEORETICAL MODEL (PHASE 1) 
A (;ENRRALIZTED EQL:ATIOA~ BASED GV .4 I DLtfE,%'SION.,IL MODEL A N D  CD.~fBINEll ~"F,'H A.% E,U 
PIRICAL RELA FION FOR ,HINORITY ('ARRIER DEGRADATION. 15 A SIORE ACCURATE ENPRES,IHt\ OF THf 
DEPENDENCE OF CUfiRENT GAIN ON RADIATION FLUX 

FABRICATION OF TEST DEVICES (PHASE 11) 

THE. TER3f,~ AppEARINGI,%'THEGE31ER.tLIZEDJ.DI.HENSIONA/ EQS"ATION IJETERMINE I ' l Ig ~FI.F('TION 
OF TttE PARA,HETER$ TO BE i'.tRIED IN FARRICATL~'(; TE*T DEVICEi" 

-@ 

--0 

--0 

-Q 

-@ 

-Q 

-@ 

Figure 24. Contents of proposal (covered by sample summary, p. 39) can be 
appreciated in depth by scanning compilation of topic titles and 
thesis sentences. 
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Section 3 
PROPOSED 
PR OGR AM 
(Continued)  

Sec t ion  4 
PR OGR AM 
M A N A C E M E N T  

Section 5 
R E L A T E D  
PR OCR AMS 

Sect ion  6 
FACILITIES 
AND 
CAPABILITrES 

IRRADIATION TESTING (PIIASE m 
BECAUSE RADIATION" DAMAGE APPEARS PR/NCIPALLYASCHANGESINDC CURRENT GAIN. THIS PARAM. 
ETER ~l'ILL BE THE PRINCIPAL ONE MONITORED DURING THE IRRADIATION. 

DEVELOPMENT OF DESIGN SPECIFICATIONS (PHASE If) 
HUGHES' PROPOSED PROGRAAI ~'ILL PRODUCE DESIGN CRITERIA, APPLICABLE TO A ~IDE RAN(iF OF 
SILICON PLANAR TRANSISTORS, WHICH ~rlLL DETERMINE THE TYPE OF PHYSICAL DESIGN VARIATIONS 
NECESSARY TO MINIMIZE SPACE RADIA TION EFFECTS AND THE EXTENT TO If'HIGH THEY ARE EFFEC. 
TIVE IN DOING 30 

OPTIONAL SUPPLEMENTARY PROGRAM 

STUDY OF T~D ADDITIONAL DESIGh' PARAMETERS /IIAI' PROVIDE IMPORTANT CRITERIA FOR DE. 
SIGNING HIGHLY RADIATION. RESISTANT TRANSISTORS 

PROJECT ORGANIZATION AND SCHEDULE OF TASKS 
THE PROJECT ORGANIZATION ~ILL CARRY OUT THE PROPOSED PROGRAM ON A REALISTIC SCHEDULE, 
r l T H  DIRECT CONTROL B~' BOTH NASA AND HUGHES ENSURING THE SUCCESSFUL ON.TIME COMPLE- 
TION OF THE PROGRAM 

PROJECT PERSONNEL 
PERSONNEL FOR THE NASA TRANSISTOR DESIGN RADIA T/ON EFFECTS PROJECT POSSESS THE NECES. 
SARY BACKGROUNDS IN RADIATION EFEECT.T AND TRANSISTOR DESIGN AND ~IANUFACTURE TO 
I~NSUR£ THE SUCCESS OF THE PROPOSED PROGRAM 

I DIRECTLY APPLICABLE HUGHES RADIATION EFFECTS STUDY 
HUGHES HAS OBTAINED A SEVEN.FOLD IMPROVEMENT IN THE TRANSIENT RADIATION RESPONSE 
OF ~N705 TRANSISTORS OVER STANDARD UNITS BY SPECIAL MANUFACTURING TECHNIQUES 

ADDITIONAL RADIATION EFFECTS PROGRAMS 
HL'(,ItE~' RR(~A[) PROCRAAI OF RADIATION EFFECTS ST'('l;Ik.~ OVER TIlE PAS7 5EVI.,V YEARS t l . ~  
FNABIFII ?'ÁtE I)EI'ELOPMENT OF SPFCIAL TECtINIQ{*E~ FfJR COND/ICTINC, TIlE PROPOSED PRO 
(;RAM .~NI~ pRIt|'IDES A I)ETAILED k'N'O~'LEDGE OF R.41)IATION EFFECTS NOT ORTAIA'ABL~ BY ANY 
OTblFR MFANS 

ADVANTAGES OF HUGHES' COMBINATION OF RADIATION EFFECTS AND 
SEMICONDUCTOR CAPABILITIES 
HUGHES' CAPARILITIES AND FACILITIES IN RIITH RADI.4TION EFFECTS AND SI~MICI/NDUCTOR DESIGN 
AND MANUFACTURE rf'lLL PERMIT THE FREE INTERCHANGE OF DATA AND FARRICATION CONTROL 
ESSENTIAL FOR THE SUCCESSFUL AND ECONOMICAL ACCOMPLISHMENT OF THE PROGRAM 

PRINCIPAL SOURCES OF RADIATION 
THE HUGHES ELECTRON BEAM GENERATOR AND USC HILAC ARE rI'ELL SUITED FOR USE IN' THE 
PROPOSED PROGRAM 

ADDITIONAL RADIATION FACILITIES 
HUGHES.FULLBRTON'S RADIA TION RESEARCH FACILITIES CAN PROVIDE ALL THE SUPPORT NECESSARY 
FOR CONDUCTING THE PROPOSED PROGRAM. 

SEMICONDUCTOR DESIGN AND MANUFACTURING CABABILITY 
H('CttES IS STAFFED A,','I) EQUIPPED TO HANDLE NEW DEI'ICE DESIGN AND PRODUCT/ON ENGINEER. 
ING FUNCTIONS ANI) HAS EXTENSIVE EXPERIENCE |rTTHTRANSISTORSSIMILAR TO THOSE REQLIIRRD 
/IV THE PROPOSED PRO(;RAAI 

@ 

- Q  

F i g u r e  24 .  C o n t i n u e d  
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Subsection - Applying Thematic Quantization with STOP 

IIOW STOP INDUCES REFORMS IN FIGURE USAGE 

To ach ieve  a m e s s a g e  s t r u c t u r e  b a s e d  on topica l  unity, f igure  content  mus t  be t r e a t e d  as  i n f o r m -  
a t ion quanta  a long with the text .  Thus, STOP induces  the au thor  to t a i lo r ,  i n t e r p r e t  and c r e a t e  
g raph ic  m a t e r i a l  in s y s t e m a t i c  suppor t  of the text  body.  

In the R i v e r - R a f t  document ,  f igures  a r e  thought of as  s e p a r a t e  en t i t i e s  f rom the 
text:  cha r t s ,  d i a g r a m s ,  s c h e m a t i c s ,  and so forth,  which is to say, o v e r s i z e  "ex -  
h i b i t s "  that  can ' t  be p roduced  on the t y p e w r i t e r .  These  exhib i t s  a r e  then a t t ached  
for  r e f e r e n c e .  Since t h e r e  is  no t hema t i c  s e l e c t i o n  c r i t e r i a ,  any number  of f igures  
may  be a m a s s e d  fo r  a given p a s s a g e  o r  fo r  a g iven Juncture  be tween p a s s a g e s .  The 
r e a d e r ' s  p r o b l e m  is to find the f igu res  when he comes  a c r o s s  the text  r e f e r e nc e ,  
o r  f ind the tex t  r e f e r e n c e  when he c o m e s  a c r o s s  the f igure .  Often he mus t  guess  
why they w e r e  s e l e c t e d  and f igure  out what they mean,  as  t h e r e  is  no convention 
o the r  than c o m m a n d m e n t s  of c o u r t e s y  to r e g u l a t e  d e g r e e  of c o r r e s p o n d e n c e  between 
text  m e s s a g e  and f igure  content .  

The "data submittal" concept of figure usage is reinforced by the production oper- 
ations of the publications service areas. Art work is called for early, edited (or 
as likely not) in graphic terms, prepared separately, and bought off independently 
from the manuscript. Figures are therefore divorced from the story in everyone's 
minds, and remain so until they surprisingly appear in the printed book. 

In the STOP method,  on the o the r  hand, the au tho r  mus t  cons t ruc t  s p a c e - l i m i t e d  
m e s s a g e  modu les  that  have unity of m e s s a g e .  Whe the r  the m e s s a g e  e l e m e n t s  a r e  
d i a g r a m m a t i c  o r  l i ngu i s t i c  is s econdary ,  so long a s  they cont r ibu te  to the s to ry  
and e luc ida t e  i t .  Deal ing  in th is  m e s s a g e  ph i losophy  means  that  that au thor  wil l  be 
encou raged  to: 

• Se lec t  and t a i l o r  the d i a g r a m s  to m e e t  top ica l  and space  cons t r a in t s  r a t h e r  than 
d r a f t i n g - r o o m  convent ions .  

• Expla in  and i n t e r p r e t  the c h a r t s  and d i a g r a m s  to m o r e  fully exploi t  them as in-  
g r e d i e n t s  of p a r t i c u l a r  m e s s a g e s .  

• Use l i ngu i s t i c  d i s p l a y s  a s  f i gu re s  to help  " v i s u a l i z e "  the topica l  points  (e. g . ,  key 
word  l i s t s ,  s i m p l e  s u m m a r y  t ab les ,  etc) when d i a g r a m m a t i c  p roduc t s  a r e  not 
involved,  thus c ap i t a l i z i ng  on the p r e s e n t a t i o n a l  c h a r a c t e r  of the m o d u l a r  f o rma t .  

As a goal,  ba l anc ing  of tex t  and a r t  within the m e s s a g e  unit  is  va l id  because ,  gen-  
e r a l l y ,  t ex t  length v a r i e s  p r o p o r t i o n a l l y  with f igu re  densi ty ,  but t h e r e  a r e  excep t ions .  
Equat ions  and l i s t s  occupy m o r e  space  than s e n t e n c e s .  In r e p o r t s  and p roposa l s ,  
t h e r e  is  u sua l l y  l e s s  of s ign i f i cance  to be s a i d  about  comple t e  s c h e m a t i c s  than the re  
is  about s i m p l i f i e d  s c h e m a t i c s  showing des ign  a p p r o a c h  only.  

While a consistency in graphical balance is unnecessary, the gross thematic im- 
balances which abuse message unity ought be avoided on grounds of preserving 
coherence. Common thematic imbalances of text and art which are brought to light 
by toplcizing are shown in Fig. 26. The STOP technique draws attention to these 
problems and suggests the best cure: that the figure content be tailored for topical 
unity along with the text as a prerequisite to its inclusion in the message. 

*Journal of Computer Documentation August 1999/Vol 23, No. 3 



Reprint 

49 

52092- 33 

PROBLEM 

TOO MUCH TEXT 

NO TEXT 

TOO MUCH ART 

NO ART 

"A LOT OF REQUIRED FORMS 
OR DATA SHEETS" 

CAUSE 

FIGURE TOO 
COMPLICATED 
FOR TOPIC UNITY 

NONCOMMITTAL 
ATTITUDE 
TOWARD 
FIGURE 

INADEQUATE 
DISCUSSION, 
OR MESSAGE 
STUFFING 

NONPRESENTATIONAL 
ATTITUDE 
{FAILURE TO 
CAPITALIZE ON 
GRAPHICS FOR 
SUCCINCTNESS) 

CURE 

BREAK FIGURE INTO 
2 OR 3 TOPICS 

CREATE A 

MESSAGE WITH TEXT 

NONCHALANCE 
TOWARD MESSAGE 
STRUCTURE 

EXPAND TO MORE TOPICS 

SUBORDINATE BY FIGURE 
REVISION OR ELIMINATION 

CREATE KEY WORD LIST, 
TABULAR SUMMARY. 
CONCEPTUAL DIAGRAM, ETC 

PUT IN APPENDIX 
TO PRESERVE TOPICAL 
COHERENCE IN BODY 

Figure 26. Toptclztng to STOP principles brings to light salutary problems of balancing text and 
art. The author is encouraged toward construction of message units rather than the 
periodic attachment of official drawings 
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Summary of STOP Benefits 

IN-HOUSE ADVANTAGES OF STOP METHODOLOGY 

STOP makes  publ icat ions  e a s i e r  to do and improves  their  quality. It a lso  u t i l izes  human r e -  
sou rces  be t t e r  because  it ca s t s  con t r ibu to r s  in coopera t ing  ro les .  

The STOP methodology of fers  three  in-house  advantages:  

1. E a s i e r  p rp jec t  control  
2. Improved  edi tor ia l  c a l i be r  as a design fea tu re .  
3. Harmoniza t ion  of d i f fer ing p ro jec t  ski l ls .  

I m p r o v e m e n t  in p ro jec t  control  via S toryboarding  has been  descr ibed  previously:  
it moves  the " p u l l - i t - t o g e t h e r "  s t ruggle  up f ront  where  there  is t ime to contend 
with it. The edi tor ia l  des ign f ea tu r e s  conducive to be t t e r  books a r e  l i s ted in F igure  
27. These  f ac t o r s  help superv i s ion  police readabi l i ty  without r e c o u r s e  to l i t e r a r y  
or  "s ty le"  debates .  

STOP enhances  coopera t ion  between the r e p o r t / p r o p o s a l  manager ,  the contr ibuting 
engineer, and the technical  edi tor  because  the ro le  of each is d i f ferent ia ted and the 
unique contr ibut ions  maximized .  

The m a j o r  ro le  of the m a n a g e r  is to d i r ec t  the cons t ruc t ion  of the book contents so 
that it r e p r e s e n t s  the unified ef for t  of one mind. STOP enables him to v isua l ize  the 
des i red  r e s u l t  a t  the beginning and af fords  him an object ive  means  of making edi-  
tor ia l  ins t ruc t ions  to insu re  it, i . e . ,  he can influence content without coll iding 
with the e n g i n e e r ' s  p r ide  of authorship  so much. He can put h imse l f  in the shoes  of 
both the author  and r e a d e r  at  any t ime,  and s ince he is using the "cook ie -cu t t e r "  
r a t h e r  than the " g r a b - b a g "  technique, can change the approach  without wholesale  
re jec t ion  of wr i t ten  dra f t s .  

The contr ibut ing eng ineer  needs both the f r e e d o m  to c r e a t e  theme bodies and the 
discipl ine  which r e s p e c t s  the r e a d e r ' s  bas ic  needs; this is well s e rved  by the 
"b lack-box"  concept  of the modules .  He is g iven c l e a r e r  ins t ruc t ions  but at  the 
s ame  t ime is l e s s  dependent  upon them. He will p r e s e n t  his ideas be t t e r  and in 
t he s i s - s ea r ch i ng ,  will get  be t t e r  ideas to p r e sen t .  Ef for t  will not be wasted on 
wri t ing up the wrong things. 

The technical  w r i t e r / e d i t o r  is given the opportuni ty to apply his l i t e r a r y - p r e s e n t a -  
tional ski l ls  to the hilt. Much is to be done in cr i t iquing Storyboards ,  policing The-  
mat ic  Unity, improv ing  topic t i t les ,  c r ea t i ng  thes i s  sentences ,  conver t ing  River  
Raft ma te r i a l ,  and finding be t t e r  ways to i l l u s t r a t e  the m e s s a g e  modules .  The edi-  
tor  can go a t  the theme bodies  with a compel l ing  sense  of purpose  and challenge, 
s ince he gets  involved with much m o r e  than c o m m a - p o l i s h i n g  and the shuffling of 
headings, and his contr ibut ions  to higher  edi tor ia l  ca l ibe r  becomes  apparen t  to 
even the m o s t  skept ica l  engineer ing  staff.  

Likewise, the Publications service community, including the typists, technical ar- 
tists and printers, can feel assured that their contributions (and occasional heroics) 
are most meaningful in terms of lifting actual reader comprehension of the end pro- 
duct, not just for aesthetics o~: customary practice grown out of mechanical con- 
venience. There is an immense satisfaction in doing a job right when everyone is 
certain that the right thing is being done. 
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ORDINARY GOOD WRITING STOP 
PRACTICE REQUIRES: PROVIDES 

Communica t ion  by succ inc t  i s sues ,  not 
r amb l ing  d i s c u s s i o n s .  

Organiz ing  to a def ini te  thes i s  r a t h e r  than 
to vague ca t ego r i e s .  

Not to d r i f t  f rom one topic into another  
without warning.  

Accu ra t e  ("honest")  s t e e r i n g  of the r e a d e r  
through the body and into the topics .  

C lea r  ident i f ica t ion  of the p r e s e n t  point  
of d i scuss ion .  

Unified and comple te  t r e a t m e n t  of each 
main point. 

Logical  continuity.  

Var iab le  emphas i s  to show r e l a t i v e  i m -  
por tance .  

P rov i s i ons  fo r  sk imming,  browsing ,  
r e t r o s p e c t i v e  read ing .  

S t e p - b y - s t e p  expos i t ion  and learn ing .  

A theme level  to deal  with main points  as  
t hema t i c  units.  

E a r l y  and expl ic i ty  d e c l a r a t i o n  of thes i s  
a s  a sen tence  on the S to ryboards .  

Topic t i t l e s  a s  mandatory  headings; sy s -  
t e m a t i c  use  of topical  fo rmat .  

Recogni t ion  of topic t i t l e s  as  having a dif-  
f e r e n t  pu rpose  than ca t egor i ca l  headings.  

Thes i s  sen tences  a s  the a b s t r a c t  of the 
theme body. 

F r a m e  of r e f e r e n c e  to expose any thema-  
t ic  d isuni ty .  

Spotl ight  on d i scon t inu i t i e s  within the 
themes ;  d i s t inc t ion  between continuity 
and t r a n s i s t i o n  to avoid confus ingthe  two. 

S tandard  unit  of e m p h a s i s  a s  objec t ive  
m e a s u r e  of r e l a t i v e  impor tance .  

Topic t i t les ,  t hes i s  sentences ,  obvious 
topic boundar ies ,  f i g - t ex t  r e l a t e dne s s .  

Sequence of " b i t e - s i z e "  themes .  

F igu re  27. These  themat ic  des ign  f ac to r s  a r e  bui l t  in. Coupled with be t t e r  p ro j ec t  control  and 
c l a r i f i ed  r o l e s  of con t r ibu to r s ,  they make STOP a good choice when communicat ing  
to the c u s t o m e r  is  " i m p e r a t i v e "  but s t i l l  not worth  the in ternal  s t rugg les  to achieve  it. 
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Summary  of STOP Benefi ts  

ADVANTAGES TO THE READER 

Since read ing  is studying, the r e a d e r  bas ica l ly  sha res  the needs of the student.  The student  
c h a r a c t e r i s t i c a l l y  l e a r n s  step by step, and sees  each propos i t ion  before i ts  proof. Only when his 
l e a r n i n g  needs a re  sa t i s f ied  will the r e a d e r  become confident  that following the ru les  of the " l es -  
son plan"  will r e su l t  in comprehens ion .  

The con t empora ry  r e p o r t / p r o p o s a l  r e a d e r  is the one pe r son  who has g r e a t e r  p r e s -  
s u r e s  applied to him than the r e p o r t / p r o p o s a l  wr i t e r .  He mus t  a s s i m i l a t e  and make 
dec is ions  f rom a prodigious  amount  of informat ion ,  so he is in a t r emendous  hu r ry  
as  well as in a cons tan t  s ta te  of anxiety over r each ing  the wrong conclus ions .  The 
t ime  will never  come when he can re lax  and apprec ia te  the n ice t ies  of a wise au-  
t ho r ' s  subtle out l ine or polished rhe tor ic ,  l eas t  of all  his g r a m m a t i c a l  s tyle  of ex- 
p ress ion .  

The " technica l"  r e a d e r  has three  f i r s t - o r d e r  needs: 

1. What is the point?  - Until the r e a d e r  knows what is be ing d r iven  at, he can take  
l i t t le  i n t e r e s t  in what the author  is d r iv ing  through. The idea of "conclusions,  " 
i . e .  the p rac t i ce  of p lacing them always somewhere  down s t r eam,  is a conse-  
quence " the "methodological  fa l lacy"  (that d i s c ou r se  should t race  the conduct 
of the resea rch) .  It is rep laced  in STOP by the concept  of " ins tan taneous  heading. " 

2. What is  the p lace?  - The r e a d e r  is  not a machine  that cuts  evenly with one pass;  
ne opera tes  as l t e ra t ive ly  as  the author.  Natural  r e a d e r  "hunt" needs momen-  
tary r emind ing  of where  the p r e s e n t  d i s cus s ion  f i ts  into the whole scheme of 
things ("what ca tegory  am I in?" ) ,  as well as  what points  of equal s ta tus  come 
immedia te ly  before  and af ter .  While the i n t e r m i n a b l e  subord ina t ion  of the ca te-  
gor ical  out l ine and the R ive r -Ra f t  "page-f l ipping"  fo rma t  defeat  this  search,  
o r ien ta t ion  headings and theme leve l s  a r e  cons tan t ly  r e i t e r a t ed  by STOP. 

3. One Bite at a T i m e -  Themat ic  modular i ty  r e s p e c t s  the f ini te  l im i t s  of the 
r e a d e r ' s  a t ten t ion  span. Spoon feeding lets  the r e a d e r  take in and digest  with 
ease, or jus t  s ample  and move on with g r e a t e r  ease .  He can proceed as fast  
and se lec t ive ly  as his own c i r c u m s t a n c e s  war ran t ,  without fear  of m i s s i n g  out 
on a c r i t i ca l  i ssue .  Or, he can build up his comprehens ion  in s tages,  focusing 
grea t  amounts  of concen t ra t ion  on each se l f -con ta ined  topic in turn.  (Readers 
have commented  on the re l i e f  of le t t ing  the r e s t  of the book l ie  while they take 
in one topic in d e p t h . . A u t h o r s  have made the same  point  about the advantage 
of concen t ra t ing  exc lus ive ly  on one topic.) 

F r o m  va r ious  commen t  and observa t ion ,  it  can be s u r m i s e d  that when the r eade r  
fee ls  his basic  needs a re  be ing respec ted  and that some ru l e s  a re  on his side for a 
change, a t r a n s f o r m a t i o n  occurs  in his att i tude: 

C o n f i d e n c e -  He feels  able to unde r s t and  and follow. He loses  his t radi t ional  fear  
of the "snow job, " is l e s s  defens ive  about his technica l  qual i f ica t ions .  

I n t e r e s t -  His i n t e r e s t  shoots up when he r e a l i z e s  he is  be ing offered something to 
shoot down, in the undisguised  thes is .  The tedium of w e a s l e - w o r d i n g  and hedging 
is  l e s s  in evidence,  be ing l e s s  p e r m i s s i b l e .  

P a r t i c i p a t i o n -  Fau l t - f ind ing  leads  to t ru th- f ind ing .  When the r e a d e r  is able to 
take the author  to task (F igure  28) for  obvious goofs in themat ic  unity or logic, 
made more  appa ren t  by the modula r  ru l e s  of the road, he becomes  more  sympa-  
thetic despi te  himself .  He becomes  more  wi l l ing to take the t rouble  of compar ing  
the au tho r ' s  conc lus ions  with his own exper ience ,  which is the e s sence  of r ecep-  
tive communica t ion ,  even ff for  the purpose  of rebut ta l .  
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READER P A R T I C I P A T I O N  

Figure 28. Tremendous rel ief  at bi la teral  " ru les  of the road" brings a surge of learning confi- 
dence, followed by a cr i t ical  awakening. More active and systematic participation 
means bet ter  communication, increased respect  for the author. 

4.7 
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Summary of STOP Benefits 

ADVANTAGES TO THE EVALUATOR 

P r o g r a m s  cannot be evaluated through documents of obscure  exper t i se .  The evalua tor ' s  method 
is to break the contents down into logical,  comparable  elements .  Topical s t ruc ture  helps by 
s t r ess ing  d i s c r e t enes s  of argument elements .  

It goes without saying that the r eade r  is often a program evaluator or adminis t ra tor  
whose decis ions  will affect the course of future business  with the authors. The 
eva lua tor ' s  problem is to separa te  the factors  of edi tor ia l  ca l ibe r  from those of 
technical appr6ach and competence. Unless the edi tor ia l  ca l iber  is  sufficiently 
high to "include i tself  out" as ade terminant ,  the evaluator  will be in trouble se-  
lecting between competing documents. 

The special  need of the r eade r / eva lua to r  is to analyze and make judgements.  To 
do this he must f i r s t  be able to recognize i ssues  for comparing and ranking (as in 
Figure  29), both individually and in var ious  combinations.  Dismay over River -  
Raft obs tac les  to analysis  has led to the d ic ta tor ia l  RFP,  which spel ls  out the con- 
tending c lass i f ica t ions .  But i temizat ions don' t  convey a response ,  so the author 
must s t i l l  work at organizing to faci l i ta te  analysis  and influence compar isons  in 
his favor. 

The modular  organizat ion has a standard level  of r e t r i evab i l i t y  which is highly 
useful in this r ega rd  - especia l ly  to the proposed evaluator .  One thing it does is 
to make the author ' s  intended emphasis  r e l a t ive ly  c lear .  If the subject a rea  has 
warranted  a s e r i e s  of worked-out  themes, it must  be as important  as it is  long. 
Excesses  of boring detail  can ' t  be shrugged off with the excuse that i t ' s  a "com- 
plicated s y s t e m . "  (One evaluator  said the reason he liked STOP was because of 
his feeling that the authors couldn't  pad and p lagiar ize  so much without any in- 
tention of standing behind it .)  Thesis  sentences make intention c l e a r e r  by serving 
as a "double check" on what the contrac tor  is committ ing himself  to in the theme 
body; there is  l e s s  in terpre ta t ion  and guesswork involved for the evaluator.  

Proposal  evaluators  have been enthusiatic over STOP. The big reason is the im- 
proved coherence and pert inence,  since mere  comprehension is a problem in 
large proposa ls ,  bu t  tha t ' s  not the whole s tory.  The enumerating,  sequencing 
and individuating proper t ies  of Thematic Quantization faci l i ta te  the d iscre te ,  
"digi tal"  nature of ana lys is  and judging. (Many agencies  use numerical  scoring 
sys tems  which der ive  a concensus by s ta t i s t ica l  means. ) Topic uniqueness helps, 
especia l ly  when the author has combined subject  deta i ls  differently than the RFP. 

Also, the admin i s t r a to r  must justify his decis ions  to his chain of command, and 
STOP's fea tures  help this to be done methodically and objectively. He can work 
up a case  for his position with "potntable" issues ,  at the thesis  sentence level, 
does not have to be so much of a t rans la tor .  
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READING NEEDS OF EVALUATOR 

A N A L Y Z E  

COMPARE 

SCORE 

JUDGE 

Figure 29. Evaluators  are  impressed  most when "aura  of f inesse" is created by simplici ty of 
understanding.  Quantum features  of STOP serve  the intellectual needs of analysis 
and are compatible with numer ica l  scoring procedures .  Li terary  skill  and brochure-  
manship intrude less .  
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APPENDIX 

SECOND THOUGHTS ABOUT STOP .......................... A-0 

THE QUESTION OF CONTINUITY ........................... A-2 

THE QUESTION OF RELATIVE IMPORTANCE ................... A-4 

OBJECTIONS TO STOP .................................. A-6 

R E C E P T I O N  OF S T O P  BY G O V E R N M E N T  AND M I L I T A R Y  AGENCIES.  • • A - 8  

THE SOURCE OF THE THESIS S E N T E N C E  . . . . . . . . . . . . . . . . . . . . .  A - 1 0  

THE S W A P P E D  R O L E S  OF THE R E A D E R  AND A U T H O R  . . . . . . . . . . . .  A - 1 2  
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SECOND THOUGHTS ABOUT STOP 

Answer s  a r e  offered for  the misconcep t ions  that STOP is m e r e l y  an "optional  approach" ,  l acks  
"organ iz ing"  f lex ib i l i ty ,  or  is  su i ted  only to equipment  de sc r i p t i ons .  

A-0 

Misconcept ion:  "STOP is jus t  another  way to go. T h e r e  a r e  many equal ly good 
ways to o rgan ize  a document .  " 

Answer:  T h e r e  is  r e a l l y  one good way to o rgan ize  a given d i s cou r se :  coherent ly .  
It is  t rue  that  s lant ,  s to ry  l ine,  sub jec t  coverage ,  e t c . ,  may di f fer  accord ing  to 
s t r a t egy ,  but  r e g a r d l e s s  of content  se lec t ion ,  theme s t r u c t u r e  must  be unde r s t and-  
ab le  to the r e a d e r  in al l  c a s e s .  Achieving coheren t  theme s t ruc tu re ,  or  content 
p resen ta t ion ,  is  the pu rpose  of the communica t ion  p r o c e s s  ca l led  organizing.  

The consc ien t ious  and sk i l l ed  au thor  working a lone can ach ieve  coherence  by fol -  
lowing a c a t e g o r i c a l  outl ine b o l s t e r e d  by his  in tui t ive  t he se s  (the resu l t ing  copy 
will  be innately topical  and sub jec t  to the 500-word pa t te rn) ,  but the team of un- 
sk i l l ed  w r i t e r s  t ry ing  to coope ra t e  under  p r e s s u r e  appa ren t ly  cannot. F u r t h e r -  
more ,  the more  the lone au thor  ignores  o r  h ides  his inevi tab le  topical i ty ,  through 
a sy s t em of noninformat ive  headings  or  through f o r m a t  d i spe r s ion ,  the more  the 
r e a d e r  mus t  s t rugg le  to follow, so it would s eem b e t t e r  that  even a sound (topical) 
d i s c o u r s e  in R i v e r - R a f t  f o r m a t  be conver ted  to modu la r  fo rmat ,  when cons ide red  
f rom the r e a d e r ' s  point  of view. 

Misconcept ion  : " I t ' s  ha rd  to o rgan ize  a STOP publ ica t ion .  " 

Answer :  The p r o c e s s  of deciding upon the topica l  points  and t h e i r  sequence ,  f ind- 
ing the thes i s  for  each topic,  and v i sua l i z ing  the theme t r e a t m e n t  is  admi t t ed ly  an 
in te l l ec tua l  chore ,  but i t  should not be sh i rke d  by adopting a ca t ego r i ca l  approach.  
Topic iz ing  s imply  means  dec id ing  what you want to say (as exact ly  as  you can) and 
finding an objec t ive  p r e s e n t a t i o n  of it. This  is  the e s s e n c e  of organizing,  and it is 
hoped that  STOP jus t i f i ab ly  ob l iges  the author  to face  up to i t  in a r e spons ib l e  and 
s y s t e m a t i c  manner .  

Some au thors  feel  c r a m p e d  if they don ' t  have an un l imi ted  number  of indentat ions 
to p lay  with in c a t ego r i z ing  t h e i r  m a t e r i a l ,  but s i m p l i c i t y  of outl ine is  an o v e r r u l -  
ing advantage  to the r e a d e r .  F o u r  l eve l s  of headings  a r e  adequate  to s t r uc tu r e  the 
mos t  involved expos i to ry  d i s c o u r s e .  They a re :  Section, Subsect ion,  Topic,  and 
Subhead within the topic (see F i g u r e  A - l ) .  Only the l a t t e r  shows subordinat ion  
( thematic  dependence)  s ince  Sect ions  and Subsec t ions  a r e  m e r e  c l a s s i fy ing  devices .  
Expe r i ence  shows that  two l e v e l s  of c l a s s i f i c a t i o n  will  handle r e p o r t s  and p roposa l s  
nicely,  p rov ided  that  the Subsec t ion  leve l  is  p r o p e r l y  worked  to make technical  
d i s t inc t ions  r a t h e r  than e d i t o r i a l  d iv i s ions ,  the topic  headings  a r e  used when n e c e s -  
s a r y  to show minor  c l a s s  m e m b e r s h i p s  by the dev ice  of p a r a l l e l i s m ,  and Volumes 
or  P a r t s  a r e  employed  to show l a r g e r  book d iv i s ions  when such is r equ i red .  

However,  note that the topica l  o rgan iza t ion  se t s  up a def in i te  and f ixed h i e r a r chy  
around the abso lu te  topic l eve l .  Unlike the c a t e g o r i c a l  outl ine,  it  must  grow from 
the bottom up; hence, addi t ional  l eve l s  cannot be i n s e r t e d  at  will ,  and the ro l e s  of 
the headings  cannot be in t e rchanged  at  will .  It should be se l f - ev iden t  that  this  con- 
s t r a i n t  is  sa lu ta ry ;  it  r e s u l t s  in more  " r e s p o n s i b l e "  out l ines  in that  they be t t e r  r e -  
f l ec t  the t rue  content  of the m a t e r i a l .  

Misconcept ion:  "STOP may be a p p r o p r i a t e  for  equipment  desc r ip t ions ,  but is not 
sui ted to a b s t r a c t  or  t h e o r e t i c a l  d i s c u s s i o n s .  
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Answer:  Funct ional  divis ions in equipment a re  usual ly  ref lected in the outline of 
wr i t ten  descr ip t ions  of the equipment, so it s eems  logical  to think of STOP as well 
suited to equipment  subjects .  The pr inciple  of Thematic  Quantization, however, is 
independent of functional subject  divis ions.  Themat ic  Quantizat ion is just  the group- 
ing of ideas, of any intent, and is applicable to all  types of mater ia l  so long as it is 
themat ic  in nature,  i . e . ,  consis ts  substant ia l ly  of sentences  and paragraphs,  and 
is expository (committed to explaining things logically) - in other words, so long 
as it is not a mere  l i s t  of equations, a l i s t  of shor t  "definit ion" entr ies  as in a speci-  
f ication, or a f ict ional nar ra t ive  like a novel. Two years  of experience on 120 STOP 
repor t s  and proposals  is substant ial  proof of this. Management plans, study pro-  
posals,  theoret ica l  analyses ,  math wr i te -ups ,  have all been successful ly and rou- 
t inely modular ized,  as well as the system and equipment  descr ipt ions .  In par t icular ,  
there is a d is t inc t  advantage in modular iz ing  the math type discuss ions  (see Topic 
on Audio-Vlsual  Technique for Math Wri te -Ups) .  

Misconception: "We have a page- l imi ted  book and can ' t  afford the blank space. " 

Answer:  On the contrary ,  the page- l imi ted  R F P  can capi tal ize on STOP to impose 
ear ly  control  over compliance to the request ,  re la t ive  emphasis ,  redundancies,  and 
excesses  of tangential  detail .  When River -Raf t  is elected for  the dictatorial  RFP,  
the l a s t -hou r  chopping phase is agonizing because  the good is thrown out with the 
bad. Besides,  al l  fo rmats  have about 12% blank space, including STOP which re -  
captures  lost  space by s ta r t ing  on lef t-hand pages and backing:up foldouts. 

52092.2 9 

1. 

2. 

3. 

4. 

Section 

Subsection 

Topic 

Subhead 

II Design Concepts 

B. Height Data Processing. 

1. PROPOSED METHOD FOR ALTITUDE COMPUTATION. 

(C) Implementation by S. P. Computer 

Figure A-i. Four  levels  of headings provide an adequate range and flexibil i ty in outlining. Five 
or  more  levels  r i sk  exceeding the average r e a d e r ' s  re tent ion and span of compar ison,  
hence b lu r  perspect ive .  
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THE QUESTION OF CONTINUITY 

STOP writing does not have to be choppy because it is modular. The distinction between conti- 
nuity and transition, fostered by topical outlining, encourages the author to pay closer  attention 
to the need for connective tissue within the topic where it mat ters  most. 

The sequence of themes crea tes  an episodic effect s imilar  to lessons in a textbook. 
Most expository writing has this episodic (or topical) quality, because it is intended 
to instruct by logical analysis.  This will not create  a choppy or disjointed effect, 
however, ff the author is careful to provide the necessary  continuity and transition. 

The reader has a sense of continuity when he has visibility of and can follow a logi- 
cal train of reasoning. Strong continuity is important to achieving coherence. Stan- 
dard techniques are available to secure continuity in paragraph organizing and sen- 
tence linking within a given theme (e. g., repetition of key words). They are effec- 
tively employed in STOP write-ups because they are guided by the rules of Thematic 
Unity, which is a procedural improvement over the River-Raft approach. 

Engineers often fail to achieve good continuity because they have to imply so much 
technically, but material  treated modularly is more apt to be developed with con- 
tinuity of theme, internal to the topics, because the given span of argument to be 
bridged is more obvious at any given moment. 

On the other hand, moving from one topic to another is a mat ter  of transition, not 
continuity (see Figure A-2), and the standard techniques are  again applicable in 
STOP. It can be shown in River-Raf t  copy that the engineer leans on assumed tech- 
nical reasoning to imply topical transitions, but with no more impunity than for im- 
plied continuity. Due warning when transition is to be made from one point to an- 
other is as crucial  as smoothness of development within the point. Lack of such 
warning, or mistaking a transitional device for  a continuity device, is a major 
cause of reader  confusion in the River-Raft  form - the "test  for extraneity" can be 
made only by a second reading. 

The traditional solution, a periodic infusion of purely editorial s teering ("being 
told you ' re  going to be told, " etc. ) is subject to variat ions in skills of both the 
author and reader.  As demonstrated by his conventional writing habits, the engineer- 
author prefers  to achieve logical flow between topics by methodological implications 
(e. g.,  beam steering is naturally discussed after  beam formation, etc). STOP 
strikes a happy medium by not requiring trivial verbalizat ions of transition, accom- 
modating it ff desired, but c lear ly warning the reader  in any case by the device of 
uniform boundaries. Also, ordering of topics for  a good sense of technical inevit- 
ability is attended to with more  diligence because theme sequencing is a distinct or -  
ganizing decision. 

It is interesting to observe that the relatively recent rise of internal text headings 
in modern technical literature has been an attempt to cope with the problems of 
continuity-versus-transition in the complex industrial document, though it seems 
that confusion over interminable subordination, or absence of absolute topic level, 
has largely defeated it. 

A-2 
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52092.30 

TRANSITION ,~_.i~ lJ'=[ ToP'c " ~  

CONTINUITY, ' 1 

TOPIC 

1 
continuity and/or (7) 
trtmsition or neither 

Figure  A-2.  Continuity and t r ans i t i on  a re  funct ions  which use  s i m i l a r  edi tor ia l  devices,  but se rve  
di f ferent  purposes .  A s t rong topical  s t r uc t u r e  is needed to avoid confusing the two, 
a p r ime  cause of incoherence  because  both a re  f requent ly  implied.  
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THE QUESTION OF RELATIVE IMPORTANCE 

STOP gives the f i rs t  impression that all subjects are treated as equally important. In practice, 
the uniform topic boundary accomplishes just the opposite, by establishing a unit of measure for 
thematic emphasis. 

A-4 

Differences in thematic importance ar ise  from various intrinsic reasons (e. g., the 
inherent significance of system design as compared to circuit  design), bu ta l sof rom 
extrinsic reasons such as the author 's  slant or set of values which character ize  his 
approach. The reader  must be able to see at once what relative importance the au- 
thor attributes to different subject areas,  and two principles can be observed to 
ass is t  him in this. First ,  an unlimited range of shadings in emphasis is worse than 
a simpler system of contrasts ,  because subtleties become t i resome and confusing 
to the harr ied reader.  Second, a standard, or scale of measurement,  is useful, to 
indicate relative degrees of value. 

The message module of uniform dimensions establishes something not available 
before: the concept of "unit emphasis. " This theme-s t ructur ing device offers a 
means of objectively clarifying the author 's  intended emphasis (importance attribut- 
ing); thus, far  from ignoring differential emphasizing, STOP offers a way to place 
emphasis unambiguously. The emphasizing options available to the STOP author 
are: 

• Elect the discussion to topic status. 
• Elect the discussion to multiple topic status. 
• Subordinate it to within a topic. 

These options are discernable to the reader almost  immediately and are  less de- 
pendent upon reading skill than interpretive comment by the author, rhetorical de- 
vices, or River-Raft  s tructural  devices. 

The difficulty with River-Raft  techniques of emphasizing structural ly (such as 
length of passage, subordinating by heading indentation, positioning, underlining, 
etc. ) is that they tend to be inconsistent and ambiguous, and they do not actually 
affect what is said in the write-ups.  The length cr i te r ia  is part icular ly meaningless 
because there Is no standard "words/ idea ratio". Further,  emphasizing by increas-  
ing length of passage often falls prey to Parkinson 's  Law of the Trivial (general 
significance skimped, details lavished}, hence is commonly self-defeating. In other 
words, the problem with present  methods ~f outlining is that many subject areas 
are not receiving adequately equal "air t ime" (see Figure A-3). 

A subject area  is more important when it entails different aspects  which warrant 
additional topics. Modularity recognizes such enumeration as a more valid cr i ter ia  
of importance than length of passage per se. Modularity also enforces a "functional 
subordination, " through the rules  of Thematic Unity, in that relegating a paragraph 
to a subtopical level requires  corresponding changes in the Thesis Sentence and 
continuity of the topic in question. This means that subordinating cannot be accom- 
plished by la i ssez- fa i re  techniques such as "playing with headings, " or by affixing 
an extra digit to a decimal notation. 

The device of "unit emphasis"  is most appreciated by the reader.  An author does 
not have to read (learn from) his own material .  Indeed, since he can read his own 
mind, he cannot "read" his material,  so he can easily fail to appreciate the r eader ' s  
quite crucial need for such objective cr i ter ia  of theme structure.  
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52o92.3e 

CASE I: A OR B? 

CASE 2: C OR D? 

WHICH PASSAGE IS MORE IMPORTANT? 

A 

C O 1 

CASE 3: E OR F? 

F 

Figure A-3. Answers: Case 1 is indeterminant, but A Is probably more important than B (Park- 
Jason's Law of Triviata). In Case 2 both C and D are equally important despite 
differences in absolute length because author elected both to same presentational 
"status". D 2 is subordinate to D, hence is less important than C° In Case 3, the 
subject area treated as multipIe topics under F is more important because its 
greater  number of facets Is recognized in the theme structure. 
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OBJECTIONS TO STOP 

Some comment  is of fered  for  typical  object ions to the STOP technique  

A-6 

' 'We would not have a f igure  for  each topic.  " No f igures  a r e  needed to make Themat ic  
Quantizat ion work, s ince  it is not a "picture  s t o r y "  technique.  Some STOP propos -  
a ls  have been al l  text  and no ar t ,  because  the concepts  did not lend themse lves  to 
i l lus t ra t ing .  I t ' s  s t i l l  a good thing to be r eminded  by the fo rma t  that an i l lus t ra t ion  
ought to be cons ide red  for  each m e s s a g e  module.  

"STOP would r e s u l t  in too many addit ional  f igures  being c rea ted .  " The average  r e -  
por t  and p roposa l  a l r e ady  contains 35 to 40 f igures  p e r  100 pages .  The inc rease  
with STOP, if it does happen, is only about 10%, and it cons i s t s  usual ly  of s imple  
f igures  that help g rea t ly  to get  the m e s s a g e  a c r o s s  most  ef fect ively .  

"It would be a nuisance  fi t t ing the f igures  into the modules .  " Yes, but i t ' s  a nui-  
sance to the r e a d e r  if you don' t .  A bas ic  r e fo rm in f igure usage ( integrat ing them 
into m e s s a g e  purposes)  is needed in r e p o r t s  and p roposa l s ;  STOP affords the means  
of achieving it with the l e a s t  diff iculty.  

''We would end up with sho r t  topics  that wouldn' t  fi l l  the sp read .  " S ta t i s t ics  don ' t  
b e a r  this out. P r a c t i c a l l y  no topics a r e  l e s s  than 250 words,  o r  1/2 page, which 
makes  an effect ive m e s s a g e  along with i f igure,  table or key -word  l i s t .  One r e a -  
son for this is you find ways to combine m a t e r i a l  for  be t t e r  coherence or  more  ap-  
p rop r i a t e  emphas i s .  

Or, you dig for  more  s igni f icance  to jus t i fy  the pas sage  standing alone. In t e r m s  
of a more  r eadab le  end-product ,  i t ' s  benef ic ia l  to have to t r ade  off these a l t e rna -  
t ives  in your  planning and wri t ing.  If the shor t  topic is r ea l ly  that shor t  and that 
important ,  it  should s tand alone; t h e r e ' s  no b e t t e r  way to show your  chosen emphas i s .  

"A lot of topics would be too long to fit.  " S ta t i s t i cs  on your  na tura l  wri t ing habits,  
and exper ience  with STOP indicate  that this  is not a problem,  bel ieve  it or  not. 
When the m a t e r i a l  doesn ' t  fit, chances a r e  good that i t ' s  a compound topic which 
would be be t t e r  t r e a t ed  as two s e p a r a t e  modules  for  g r e a t e r  read ing  eff iciency.  
The "truly v e r b o s e "  topic ( themat ica l ly  unif ied but over  1,000 words) is very r a r e ;  
it occurs  about once in 50 topics,  in the 2% b r a c k e t .  

" I t ' s  too much of a cons t r a in t  and r e q u i r e s  pa ins taking bother;  we can ' t  afford to 
add more  w o r r i e s  on top of our technica l  p r o b l e m s .  " As a wr i t ing  guide, STOP r e -  
qu i res  d isc ip l ine  and ex t r a  thought, but not because  i t ' s  unnatural  to what you ' r e  
a t tempt ing  to do in the f i r s t  p lace  (be coherent) .  Rather ,  it e s t ab l i shes  a minimum 
author accountabi l i ty  that  can ' t  be dodged for  the wrong r e a s ons  (lack of skil l ,  o v e r -  
sight,  indifference,  etc).  Of course ,  one should not e l ec t  STOP if it is unimpor tant  
for  the r e a d e r  to r e c e i v e  your  mes sage  in the f i r s t  p lace .  On the other  hand, as a 
p r o g r a m - c o n t r o l l i n g  tool, STOP repays  your  effor t  many t imes  over,  e spec ia l ly  in 
s to ryboard ing ,  by e l imina t ing  was ted  ef for t  and a l l -n igh t  panics .  

"We ' r e  a f r a i d  to change over;  our inexper ience  is too much of an obs tac le .  " Each 
topic iz ing p rob lem " p r o g r a m s "  its own cure,  i . e . ,  the technique is s e l f - c o r r e c t i n g  
once you s t a r t .  F u r t h e r m o r e ,  you always have the ' b a i l  out" option (s imply closing 
up the modules),  which can be e lec ted  at any phase p r i o r  to printing, thus it is a 
f a i l - s a f e  propos i t ion .  The ba i l -ou t  option has been r e s o r t e d  to once in two y e a r s  
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of doing major  crash  proposals by STOP. 

"I wouldn't have a s t rong proposition to expound for every discussion. " If true, this 
is too bad because you will lose reader  interest .  But you don't actually need a b r i l -  
liant argument every  t ime to achieve the basic  goal of coherence.  One can just  write 
a br ief  summary sentence for use as the thesis .  

"Print ing requi rements  will increase book costs, cause delays. " STOP books have 
been published with sec re t a r i a l  help only. STOP books can be done a11-typewritsr 
and with hand-drawn a r t  if desired.  Cost is about the same as for conventional books, 
as soon as some experience is gained. The only typography requi rement  is a page 
capacity of approximately 550 words. Conventional muliti l i th methods are  OK; bond 
keylines for  ITEK mas te r s  a re  recommended (gives reductions and easy correct ions) .  
Provisions are  needed to integrate ar t  with text, and back-up foldouts. Art  s izes  
should be a lot t ighter  to accommodate multiple f igures per  page. 

"Re roduction typing will  have trouble with copy-fit  and a r t - f i t  problems; they'l l  be P 
stuck with an unproducable book at the last  minute. " Not when they get going and 
get the hang of it. We worr ied about the same thing two years  ago. Copy-fit prob- 
lems are  surpr is ingly  infrequent, can be easi ly ironed out by a tech editor, the 
proposal manager,  o r  the neares t  commisera t ive  author. Use of a dummy, and 
batching of text topics for typing great ly  fac i l i ta tes  production workflow and make-  
up. Changes are  easy to handle: no "domino" effect. Look out for page numbering 
(s tar ts  even, not odd). 
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NOT ENOUGH TOPIC 
FIGURES TOO SHORT 
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S 
Figure A-4. Obvious objections to STOP show why it can't  possibly work, but innate topicality 

of expository wri t ing dispells  topic length problems,  and re forms  in figure usage 
provide self- induced layout solutions. 

A7 
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THE SWAPPED ROLES OF THE READER AND AUTHOR 

The prevailing l i terary philosophy of narrat ive continuity has resulted in a doctrine of writing 
which assumes that the reader  must edit the author as part  of his duties of readership. STOP 
would shift the proof of coherence back to the author. 

A12 

Since the origin of l i terature is story telling, it is not surprising that the ideal of 
l i terary form has been handed down as narrat ive continuity. This is seen when 
people complain ttfat "it just doesn't  flow," when they mean the writing lacks logi- 
cal coherence. What may be forgotten is that the effect of narrat ive continuity is 
dependent upon the plot device, or some event-time assumption, to gain "coher-  
ence" through a resemblance to life itself, or some other process .  A non-logical 
type of continuity is also obtained in fiction through the train of word-associat ions 
known as the " inter ior  monologue, " regarded as the ultimate extension of the 
narrat ive form of the novel. This is i l lustrated by Molly Bloom's  20-page s t ream- 
of-consciousness soliloquy in James  Joyce ' s  Ulysses.  Devoid of any logical coher-  
ence, it is as smooth and continuous as the biological life force it extolls. 

The appearance of text headings in the modern technical report  indicates that the 
c r i te r ia  of narrat ive flow has been a failure for expository l i terature in the circum- 
stances of mass authorship and high-pressure ,  administrative readership. How- 
ever, some authorities still apologize when recommending headings~ even for the 
technical report,  and others advise against it in general  on grounds of propriety. 1 

Outlines are not in danger of being abandoned, but the predilections of generations 
of l i terature-minded English teachers (not to mention nine editions of How to Read 
a Book) has had its effect. It has created the lore of the Divine Right of Authors 
or Caveat Lector ("reader  beware") which is the sustaining code for categorical 
outlining and the other privileged pract ices  of River Rafting. In the officiations of 
this lore, definitions of the procedural  rules of authorship are  seldom attempted. 
The author for example is expected to b_.~ clear,  and exhortedqualitativelyto be so, 
but how to be so is part  of a nebulous mystique of apprenticeship. 2 Curiously, the 
authorities are not so easy onthe reader  and, through the definitions of the reader ' s  
role, one can see and fully appreciate the license granted to the authors. 

The reader ' s  burden is codified by Dr. Mort imer  Adler, of Great Books note, in 
the following "rules for reading" (see work cited): 

1. Classify the book according to kind and subject matter .  

2. State the unity of the whole book, what i t ' s  about, in a single sentence. 

3. Set forth the major  par ts  and show how these are  related and organized into a 
whole. 

4. Define the problems the author is t rying to solve. 

5. Come to te rms  with the author by interpreting his basic words. 

6. Grasp the author 's  leading propositions by finding his important sentences. 

7. Know the author 's  arguments by finding them in, or constructing them out of, 
sequences of sentences. 

1"I was so obsessed with the importance of s t ructure  that I outlined the structure 
of the book and published it. Naturally it was repulsive to most self-respecting 
readers,  who thought they could do their job if I did mine ."  Mort imer J. Adler, 
How to Read a Book, Simon & Schuster, 1940 (ninth edition, 1963) p. 181. 

2,,Finding the unity belongs to the reader  as much as having one belongs to the 
wr i te r . "  Mort imer Adler, op. cit. 
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8. D e t e r m i n e  which p r o b l e m s  w e r e  so lved ,  which not, and whe the r  the author  
knew he fa i led  to solve them.  

T h e r e  is a r e m a r k a b l e  s i m i l a r i t y  be tween these  ru l e s  for  r ead ing  and the ed i t o r ' s  
ru l e s  for  " topic iz ing"  (conver t ing  a R i v e r  Raft  book to m o d u l a r  form):  

1. D i s c o v e r  the t rue  topic boundar ies ,  o r  independent  units of the d i s c o u r s e .  

2. Mock-up each topica l  p a s s a g e  within the s t anda rd  modu la r  f r a m e .  

3. Ident i fy  the p ropos i t i ons  spec i f i ca l ly  a c c o r d i n g t o  the ru l e s  o f p h r a s i n g t o p i c a l  t i t les .  

4. Loca te  o r  r e c o n s t r u c t  the theses  and w r i t e  the thes i s  s en tences .  

5. I n s u r e  that the key  words  of the t h e m e s  a r e  included in the thes i s  sen tences .  

6. Examine  the t heme  bodies  for  a d h e r e n c e  to the ru l e s  of Thema t i c  Unity. 

7. F i l l  holes ,  combine  f r a g m e n t s ,  and r e o r g a n i z e  as  n e c e s s a r y ,  both topica l ly  and 
ca t ego r i ca l l y ,  to ach ieve  op t imum logic of cont inui ty  and t rans i t ion ,  and c o m -  
p l i ance  with p u r p o s e  of document .  

8. Check fo r  p e r t i n e n c e  of topica l  a r g u m e n t s  to the whole p ropos i t ion  of the book; 
s ha rpen  or  r e v i s e  accord ingly .  

The STOP S to ryboa rd  p r o c e d u r e  a lso  p r e s c r i b e s  these  opera t ions ,  but for  the author,  
dur ing  in i t ia l  p lanning and wri t ing,  and s y s t e m a t i c a l l y  at the theme  level .  In o the r  
words ,  How to Read a Book asks  the r e a d e r  to a c c o m p l l s h w h a t  STOP expects  of the 
au thor  (or tech edi tor)  in the f i r s t  p l ace .  It is  no s u r p r i s e  when Dr .  Adle r  r e ach es  
this conclusion: 

"In genera l ,  t hese  ru les  of r e ad ing  look as if  they w e r e  ru les  of wr i t ing  
a l so .  Though they a r e  r e c i p r o c a l ,  they  a r e  not fol lowed in the s a m e  way. 
The  r e a d e r  t r i e s  to uncover  the ske le ton  the book concea l s .  The author  
s t a r t s  with it and t r i e s  to c o v e r  it up. His a im  to concea l  the skele ton a r t i s -  
t i ca l ly  or ,  in o the r  words ,  to put f lesh  on the b a r e  bones .  If he is  a good 
w r i t e r ,  he does  not b u r y  a puny ske le ton  unde r  a m a s s  of f a t . "  

It is  even l e s s  of a s u r p r i s e  to come  a c r o s s  th is  admonishment :  

"You m a y  ask: How will  I know w h e t h e r  I am r ea l l y  following the ru les  when 
I r e a d ?  The m o s t  d i r ec t  sign that  you have  done the work  of read ing  is  
fa t igue.  " 

Against  the sugges t ion  that  r ead ing  c o m p r e h e n s i o n  m u s t  be  b a s e d  on a fatiguing, 
e r r o r - i n d u c i n g  s t rugg le  to i n su re  e f fec t ive  c o m m u n i c a t i o n  ( " . . .  the lift which 
c o m e s  f r o m  manag ing  to under s t and  s o m e t h i n g  which at f i r s t  s e e m e d  unintel l igible  
to y o u . "  - Adler) ,  STOP r e s t s  its case  on S k i n n e r ' s  examined  p r inc ip le s  of p r o -  
g r a m m e d  ins t ruct ion:  

"We might  say  that the human o r g a n i s m  is  r e i n f o r c e d  by any s imp le  gain in 
compe tence .  When we gua ran t ee  a cons i s t en t  gain by b reak ing  the m a t e r i a l  
to be l ea rned  into s m a l l  s t eps ,  we r a i s e  the f r equency  of r e i n f o r c e m e n t  to a 
m a x i m u m  and r educe  a v e r s i v e  c o n s e q u e n c e s  to a m i n i m u m .  It is t r ue  that 
those  who lea rn  in sp i te  of a confus ing  p r e s e n t a t i o n  of a subject  a r e  b e t t e r  
s tudents ,  but a r e  they b e t t e r  b e c a u s e  they have  su rmoun ted  the diff icul t ies  
o r  do they su rmoun t  them b e c a u s e  they a r e  b e t t e r ?  T h e r e  is no evidence 
that  what is  eas i ly  l ea rned  is  ea s i ly  fo rgo t t en .  ,,3 

3B. F. Skinner  ( P r o f e s s o r  of Psycho logy ,  H a r v a r d )  Teach ing  Machines ,  Scientif ic 
A m e r i c a n ,  Nov. 1961. 
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The STOP technique was not born by invention, but through the unfolding of numerous  insights 
and accidental  d i scove r i e s  by a group of people over  a 2 - y e a r  per iod.  

The idea of a modular  t r ea tmen t  fo r  organizing the full text  of a technical  document, 
and the decision to t ry  it on a typical  proposa l ,  was reached  by J im T r a c e y  and 
Dave Rugh at the close of a p roposa l  c r a s h  in October  1962. It  was the i r  conclusion 
that the b rochure - l ike ,  t ex t - and -p i c tu re  organizing method that p resen ted  s tory 
e lements  in a s p r e a d - b y - s p r e a d  sequence could of fer  the same  r e a d e r  advantage in 
the case  of the fully detailed technical  exposit ion as it did in the case  of the slide 
and f l ip -cha r t  presenta t ional  booklet .  The assumpt ion  was that difficult ies in 
writ ing and editing would n e c e s s a r i l y  have to be ove rcome  to fit  the detai led tech-  
nical n a r r a t i v e  into such a pa t te rn .  The plan was that the ex t r a  work of revis ing 
and rewr i t ing  would be shouldered by the technical  edi tor .  

The significant point is that this assumpt ion  was soon proved  incor rec t ,  but at that 
moment  it was fel t  (in a mood of desperat ion)  that  the exist ing p rob l ems  of achieving 
comprehens ib i l i ty  in the conventional production were  a l ready so difficult, and 
being so poor ly  resolved ,  that  any change could only work for  the be t te r ,  expecial ly 
if it entailed a modular  end resu l t  of proven  r e a d e r  benefi t .  Fo r  implanting this 
atti tude of letting the devil take the author  fo r  a change, c red i t  must  be given to 
Mike Rappor t ,  who had propel led  the authors  into the recognit ion that t radi t ional  
edi tor ia l  e legance was incontestably beside  the point when having to spoon feed hard 
a rguments  to soft cu s tomer s .  

The modular  technique was the re fo re  adopted on two proposa l s  in November  and 
D e c e m b e r  of 1962: the Small  Ships Data P r o c e s s o r ,  and the Space-Ground Link 
Subsystem.  Both of these p roposa l s  los t .  Impor tan t  d i scove r i e s  were  made,  however,  
which just if ied the edi torial  e f fo r t s .  F i r s t ,  it was seen  that the topicizing operat ion 
inexorable  shook out edi torial  defects  (most  m a t e r i a l  was being conver ted  f rom River  
Raft) as though by formula .  Second, it was obse rved  that  the text  body was a l ready 
natural ly  s t ruc tu red  by topical  segments ,  accomodat ing  modular  uniformity  without 
ex t r a  work, but that the possibi l i ty  was being concealed by the ca tegor ica l  headings. 
This  was in January  of 1963. 

By Februa ry ,  the Storyboard  concept  of outlining was accepted  as an essent ia l  step 
in planning the modular  pubUcation, and its supe r io r  role  in managing proposa l  
content was seen.  A Storyboard fo rm was pr in ted  up (on B - s i z e  vellum), though it 
did not include a Thes i s  Sentence.  Instead,  space  was provided at the bottom of the 
sheet  to answer  this question: "What conclusions do you want the r e a d e r  to draw 
f rom this wr i te -up  ?" 

As the number  of modular  p roposa l s  g rew through March  and Apri l  of 1963, a 
rea l iza t ion  dawned concerning themat ic  unity which, looking back, s e e m s  as though 
it should have been self  evident.  This  odd d i scovery  was voiced by Walt Starkey,  
who held up a topic in genuine s u r p r i s e  and said "Look,  each  of these is a se l f -  
contained t h e m e . "  Previous ly ,  module content was m o r e - o r - l e s s  being "packaged" 
by dividing the ma te r i a l  uni formly  along the c l e a r e s t  line of change in subject  category 
(in i tself  a r e m a r k a b l e  advantage).  The new viewpoint made it c l e a r e r  that themat ic  
unity (i. e . ,  coherence  of the theme body) was a p roper ty  of se l f -conta inment ,  and 
that  " c i r c l e s  of coherence"  could exis t  repea ted ly  within a l a r g e r  na r ra t ive ,  Self- 
sufficiency of topics as complete  m e s s a g e s  b e c a m e  a leading goal.  This  occured 
during the edit of the f i r s t  AADS-70 proposa l ,  the eleventh modular  document  

i - 1 4  produced by the then Sys tems  Publicat ions Sections.  
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By the end of 1963, 44 modular  publications had been produced. It was felt that a 
decided measure  of control had been gained over  the basic parameters  of coherence, 
and enough cus tomer  favor was f i l tering back to verify that  the improvement existed 
for  the reader .  But one dissat isfact ion pers is ted ,  namely a sense of low pertinence 
or  missing significance throughout the technical "descr ipt ions"  which: make up the 
bulk of the average proposal.  Must proposals  be dull? This question led to a search 
for ways to insure that the author would elect and declare a propositional intent, 
ra ther  than just  describe.  It was then found that the traditional Thesis Sentence 
could be applied repeatedly to the topic elements for  this purpose. This sentence 
would prompt conclusions and also double check theme contents, thus would en- 
hance coherence as well as pert inence.  It was seen that the product, so to speak, 
of pert inence (having a propositional thesis)  and coherence (sticking to one thesis  
at a time) could be considered an operational definition of expository clari ty.  This 
was in November 1963, one yea r  af ter  the basic modular  technique was adopted. 

The f i r s t  modular  document employing the  printed out Thesis Sentence was pre -  
pared as  an experiment in December 19631 . In July 1964 three modular proposals 
were also so prepared (an inexplicable delay, though there was as understandable 
reluctance to become committed to the "exposure and labor" of the technique). 
Since then, the Thesis  Sentence has lost its threat ,  becoming a highly useful stand- 
ard  device and the identifying symbol of both the Storyboard and the topic. 

Thus the various modular ideas had matured into the full STOP technique by the 
Summer of 1964. By the end of 1964 about 120 documents of major  proportions 
had been produced by the method. Several technical i t ies  were also clarified that 
year ,  such as the identification of the operational  pa ramete rs  of organizing2, the 
essential  procedural  defects of the categorical  outline3, and some of the secre ts  
of Storyboard reviewing4. 

The Audio-Visual technique of handling math writeups (a Tracey-Rugh production) 
was developed in detail in November 1964 with the encouragement and examples of 
Ron Long. 

As can be seen, the development of the STOP technique was a gradual process of 
worry,  speculation, brainstorming and fumbling experience. Members of the 
Writing Services Section contributed valuable assis tance,  par t icular ly  Dick McCormack, 
who provided a much needed layman 's  descript ion of STOP, and Dave Gater, who 
ass i s ted  Rugh in proselyting a generat ion of skeptical authors.  Walt Starkey proved 
the efficacy of Storyboarding once and for  all on the 6,000-page cross-cul tura l  
NADGE program.  Jack Hunt and Dorothy Morico led the revolution in graphics that 
was prerequis i te  to smooth production of STOP books. Bob Per ry  furnished the 
Storyboard clue, discovered Parkinson ' s  Law of the Trivial ,  and endorsed all with 
an enthusiatic managerial  indulgence. 

1) Multi laminates for  Nanosecond Circui t ry ,  W.T.  Rhoades, ID-64-33, a technical 
paper dated for  presentat ion in March 1964. 

2) Assuming the existence of the topic s t ruc ture ,  they are:Categorizing, Sequencing 
and Subordinating. 

3) Showing both categorization and subordination by the device of indenting;failure 
to exclude categorical  headings f rom the thematic outline(text plan). 

4) Seriously pretend itts the finished copy; look for  the real  thesis  in the 4th para-  
graph (Dave Rugh). 

A-15 
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