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~esub.Ltted Reply to WLB re Journal Headers 

This is a reJournalized Jtem, because I suspect that accIdentally 
having 8 viewspec rather than h tr~neated the end 01 the item as 
prevlou91~ submitted. 

[ ~eel that even WLB's possibility 4 doesn't quite answer the 
needs 01 knowledge workers. The JournaLizatlon 01 a document 
should allow the doeu.ent to appear exactly as the user prepared 
it if he gave any directives at all. The Journalizer should not 
have to override the Journal, as Walt ~oo quIetly provIded Lor. 
The Journal ~ormattIna should be a de~autt ~or docu~ents with no 
directives. A Journalized document should be the sa~e document as 
l-t _!l.B be10re JournalizIng, w.lth the upper margin adding -the 
in:fortnation about Journali7.a.tion, a.nd the ri6!Cht ma.rgin, oU~Bide 
the text as prepared, aivin~ the statement numbers. This would be 
possible by the JournaL recog nizing a slightly larger page 10r 

16031 
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Its own recording purposes. 2 

[ said essentially the same In (15440,) and tor e_phasis i quote 
l there: 

Allow the Journalizing 01 IteMS exac~~y as prepared, with the 
addltlon only o~ a notation giving the date of Journalizatlon and 
the Jnitla1s of the Journ~~izer, as a superheader. Added headers 
end statement Indica~ion8 should be marginal, with the Journal 
systeM assuming the burden oL allowlna tor the widening or 
lengthening ot pages to permit its additions. 
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Ex •• ples ot Journal Header Mutilation 

Esa.pLee ot the JournaL screw ina up the Input: TabLes in 15406 
and 16017 &8 de lIvered by Output Processor. 

lhe burden shouLd be on the Journal to take these tables as 
prepared, the burden should not be on the user to try to 
anticipate how the Journal wiLL .utllate the tabLes. 
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More on 8urch11el's Sta~emen~ Nu.ber Problem 

Marilyn and Charles -- Jerry says he was unsucce8s~ul in making a 
text ~lle as described In yesterday's iteM, but that when he used 
Output Sequential rather than Output Device Sequential it worked 
to gIve hi_ the right statement nUMber :forMat. He cannot find 
Output Sequential documented. -- Jeanne 

I 
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Note: this paper has been accepted tor presentation at the 
International Joint Con1erence on Artl~Lcial (ntelligence. to be 
held in Stanford. Call~ •• August 1973 . Please do not ~ake copies 
01 ~his paper other than fo r personal use be~ore the proceedings 
of this conference have been published. 

BEADI.NG 

Title: A LISP Machine with Very COMpact Progra.s 

Author: L. Peter Deutsch 

Ar~lllation: Xerox Corporation, Palo Alto Research Center 
(PARC) 

ABSTRACT 

This paper presents a machine designed for compact 
representation and rapid executio n of LISP programs. The 
machine lanauage is a ~actor o .t 2 to 5 more compact than 
S-expressions or conventional compiLed code, and the compiLer 
1s extremeLy simple. The encodlna scheme Is potentially 
appLicable to da~a as well as program. The machine also 
provides for user-derined data structures. 

INTRODUCTION 

Few existing computers permit convenien~ or el~icient 
impLeMentation o~ dynamic storage allocation, recursive 
procedures, or operations on data whose type is represented 
eKPlicitly at run time rather than determined at compile time. 
This mismatch between machine and language design plagues 
every imple.entor ot lanauages designed for manipulation o~ 
structured inLor.ation. Neither o~ the usual sol~ware 
solutions to this proble. 1s entirely sat isfactory. 
Interpretlve systemM are easy to build and flexlble. but 
intrinSically ine1ticientj compIlers which approach the 
efficiency 01 those ~or conventionaL langua~es a~e hard to 
.rite and o~ten force the impLeMentor (and user) to sacrifice 
valuable but expensive ~anMuage teatures for the sake of 
et1iclency. On many machines compiled code also occupies at 
least as much space a8 a structured representation o~ the 
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source proaram. 4a 

An alternative approach to this probleM is to design machines 
wbose code st ructur e more closeLy resembles that of their 
major proarammin@ language(s). This approach 01 taiLoring the 
machine to the lanauage was fi rst used in the Burroughs B5000 
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and e uccessor •• chines, which were de8i~ned to execute ALGOL 
60 progra ... (85500]. In racen t years, the ave. 1 tabl L i ty o:t 
microprogram.ad processors and the contlnuln& decline In the 
cost at processor hardware and desIgn have prompted several 
eEperl.ent~ 01 this sort at unlversl~le8 [UCB APL] and at 
least one eucce88~ul experl_ent by a tarMe company [Symbol] 
arld one unsuccess:rul new commercial venture (cor]. 

The present paper describes a machlne deslan for efficient 
representation and execution o:t HON-LISP provra.s. BON-LISP 
js an Interactive system deveLoped Irom the LISP Language 
{McCarthy] [LISP 1.5]. Readers un~amLtl a r wlth LISP shouLd 
consult Weiesman's e-xcellent prime ,r (Weissman]; !lothe details 
partJculAr to BB.N-L[SP appea.r in the next sections of th ,le 
paper. A complete and well-.aintained but voluminous 
re1erence .anual ~or BBN-LISP is also ava.ilable [BBN-LISP]. 
The .achlne dealen presented here will be referred to as 
MicroLISP, a name intended to connote both code compactness 
and possible microprogrammed i_plemen tation. 

DATA TypeS 

LISP has many data types (e.s. l1st, symbolic ato_, inte£er ) 
but no declara.tions. The usual iMplementation of lan g uages 
with this I'ropert:y a-t'~lxe9 a. ta.g to each datum to indicate It:8 
type. In LISP, however, the vast: majority o~ data are 
pointers to llste or a.toms, and it would bo w~8te'ul to leave 
room for a full word plus tag (the space needed lor an inte~er 

datum, ~or example) in every place where a datum can appear 
such as the CAR and CDR 01 list cells . Consequently, in 
B8N-LISP every datu. Is a pointer; intesers, strings , etc . are 
all re1erenced indirectly. Storage is allocated in quanta, 
and each quantUM hold8 data 01 only one type, so what type 0' 
obJect a Mlven poInter re1erenc8s is Just a function o~ the 
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obJect's address , i.e. the pointer itself. Sa 

The chief drawback 01 thIs scheae 18 that every bulLt:-in 
t~nction which produces a nu_ber as a result (such as PLUS, 
the addition functIon) .ust allocate a word to hold the 
result. This leads to ~requeDt, tlme-con eum in a garbaMe 
collections. nON-LISP clrcu.vents this problem lor the aost 
part by permanently storin~ all the inteaers from -1536 to 
+1 535 in con8ecu~ive cel~9 and Just r etu rning a pointer to one 
of theBe cells if a numerical result Is in this range, rather 
than aLlocatina a new celt. [n M1croLISP, which i s intended 
as a reasonably eflicient numerical language, data on the 
stack (temporary results and variable bindings) carry a type 
taa Identifying them as integers, floatina point numbers, or 
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pointers. In this way, long numerJcal calculatIons can take 
place wi~hout any consumption o~ allocated space. 

No exlstln@ LISP system permits the user to de£ine his own 
:faCilIty, packed data structures. YicroLISP includes such a 

since it can be made inexpensive when implemented in the 
machine lansuaae and since Its absence trom LISP Is one or the 
reasons most ~requently cited ~or choosJn 8 other lanauages ~or 
COMplex symbolic computation. The details are presented In 
Appendix A. 
th is paper. 
implemented 
compilation 

sInce they are Bome.hat peripheral to the rest o~ 
It is worth noting that the scheme could be 

within BSN-LISP and even lends It8el~ to efficient 
in the uBual case. 

CONTROL AND BINDING STRUCTURE 

NicroLISP uses a Bin@le stack st'ructure :for both control and 
variable bindings, essentially as described In a recent paper 
(SGW). Ii "lunction call all.ocates a "basic frame" ~or the 
Q.rgument-s and a u:frame extension ll tor control InforMa-tion and 
te~po~ary values. The basic fraMe contains the 1unction name, 
the argument values (bindings), and a pointer to the argu.ent 
names. The ~rame ex~ension holds a pointer to the caller's 
frame e~t-ension and a variety of other bookkeeping 
information. The FUNARO capablli~y of LISP 1.5, i.e. the 
abilit-y to construct a data object comprising a :function and a 
binding en'vlroo.ent, is provided t-hrough Ii. priMitIve :Cunctlon 
which creates a n "environment descriptor" poInting to a 
speci~ied ~ra.e . As lone as there are accessible references 
t-o this descriptor, ~he frame continues to exist . Environment 
descrlpt-ors also allow the user to cons~ruct cooperating 
sequential processes (coroutines); the stack becomes 
tree-structured rather than linear. AS in the Burroughs B6500 

t 6034 
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(B6500). 6a 

BBN-LISP. lIke most programming languages, recognizes two 
ki ods of accesses to variables: "loodu and "store". This 
duality actually exists -rot" do.~a struc~ures IlS well 
(CAR-RPLACA, GET-.PUT , etc.) but is oo~ treated systematically. 
Micro·LISP systeMatizes this concept by allowIng a function to 
haYs, in effect, two definItions. one 10r the (normal) IIload ll 

con~el(t, one for the "store" conte.t. The SET function Is 
e~tended 80 that If the ~irst argument is Il 11B~ 

(:fn argi ••• aran) 
rather than a v ariable, the function tn is called in 1'8~ore" 

m~de with argUMents arg l ••• argn and newvalue (the second 
ar&Umen~ ot SET ). SETO is also estended in the obvious way, 
but is not partIcularly use~ul. A more uBe~ul 1unct-ion is 
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(SETFQ (1'n arg t .... aren) newval ue ) 
which quotes the ~unction name and evaluates everythin& else. 
This allows RPLACA, for exa_ple , to he defined aft 

(LAM BOA (X y) (SETFQ (CAR X) y». 

The semantics o~ variables are ei.ple in principle: search ~he 
current basic fra.e, then the callert s framet etc. for a 
bindina of' a variable wlth the desired nttme; It none 1 '8 found, 
consult the "value cell" 01 the varia-ble; I~ this contains the 
special value NOBiND, the variable is unbound. (In fact, the 
search .tollows a cha.'n through an "access link" pointer in the 
tr8J'lle extension rather than the Co."' ler pointr or "control 
lInk", to cover appllcation 01' FUNARGs .. ) MlcroLlSP (and 
co.piled BBN-LISP' actually UBe tbree variatione of this 
searching strategy depending on the situation. Searching ~or 
the arMuments of the current function Ls pointless: their 
relative locations In the basJc f're..e are known to the 
compiler and they can be accessed by indexing. Search ina ~or 
variables which are set at the top level and never rebound i8 
time-consu_lng: there ~8 a compIler declaration to force 
reterences to Bpecl~lc variables to bypass the search and KO 
directly to the vaLue cell. Repeated searches ~or a variable 
reterenced .ore than once in a ~lven function are wasteful: in 
MicroLISP, the search always occurs at the ti~e of tbe first 
r.~erence and Is not repeated thereatter. 

In both BBN-LISP and M'croLISP, .ll varIable blndings appear 
In the haslc L rame. In BBN-LISP halt of each word in the 
basic 1rame is reserved ~or the na.e. In WicroL1SP, the basic 
Ira.e contains a alngle pointer to a table of naMes (the LNT; 
see below). Either scheme requires that any PROG or open 
LAW-aDA which does not conetlt-ute the entire body ot a .f'unction 
be made a separate subtunction, sl flee PROG varIables are bound 
at the tJme the ~rame is created, 1.e. when the function is 
en tered. The NicroLISP scheme may slow down tree variable 
searches, since a name table may not be In core any 10nMer 
when the search wants to scan it. [ts advantages are that it 
18 not necessary to insert the name o.t each varIable at 
function entry time, and that t-he entire word ia available tor 
holdina the blndlna, which (with the help of' a tew type bIts 
elsewhere in the frame' may thus he a 1ull-word intege r or 
real number. 

CODE DSSIGN 

Conventional machines gene rally take the attitude tha~ it must 
be convenient tor any instruction to re~erence any word in the 
overall address space. This approach tends to produce 
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ins1:ruction :torMats In which It large fraction (hal't or more) 
01 the bits are devo1:ed to a memory address. UicroLISP takes 
advantage o~ the observed tact that a given LISP -function 
references rather ~e. functions and variables and there:tore 
can ~ake do with very short addresses which just Index a 
alobal table (ot commonly used ",unctions) or a -'function-local 
table (ot local variables and less co~mon :functions). 
FurtherMore, a given name Is usually onLy used as either It 

~unc1:ion or a variabLe, not both. WlcroLISP tags each name in 
the tables with a 'f'unetion/varlable flag, which elilftlnatestbe 
need for levels of list structure as a syntactic device, and 
tags functions with an arguNent count, which eliminates the 
need for Bublists as scope deLimiters. Thu8 NicroLISP code is 
essentiaLly a string of byte-sized instructions, representing 
the original S-expression in post1ix :form, where .. ost bytes 
reference ei""ther a uglobal name ta.blel! (GNT) or a "locaL name 
table" (LNT) as just desct"ibed. 

The LNT actuaLly has additional Internal structure: argUMent 
names come ~Irs~, then PROG and :free variables, then 
everything eLse. This arrangement allo.s the first part 01 
the LNT to correspond one-~or-one with the celts ot the basic 
tra.llte. The "bLndin8" o _t a free variable is a pOinter to the 
true binding, and the variabLe search inK algorithm uses this 
knowledge: since all the bindings in a aiven lrame are 
identIfied by a single pointer :trom the basic ~rame to the 
associated LNT, the searching process can tell trom the tag il 
the nUitch was on a lree varia.ble, and i£ so, :tallow the 
pointer one more step to obtain the vaLue i~ desired. 

MicroL(SP pTograMS, Like LISP progra.llts , are structured into 
lunctions. Each lunctlon has a header which gives the 
expected nu.ber 01 arguments and the Length 01 the LNT. The 
,former det-e.rmines the size ot the basic lrallle. The latter 
det-er_lnes the function's entry point, since the LNT 
iMmediately ~ollows the header and precedes the code, and also 
fixes the range ot byte values that addresses the LNT: lar ger 
byte values address 1:he GNT, a .rter beIng adjusted downward by 
the size o~ the LNT. 

Bach GNT or LNT entry consists at a 4-bit tag and a datum 
(pointer) whose int-erpret-ation depends 00 the value o~ the 
taa. To accommodate the usual or@anlzatloo 01 memories into 
words, each NT is or8anized into blocks of entries: the 
arranaeaent lor a 36-bit memory, ~or example, appears below. 

+-----------------------------------+ 
! to: tl: t2: t3: t4: t5: t6: t7: : 

~-----------------------------------+ 

5 
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: dO : d\ : 

+-----------------------------+ 
: d2 : d3 : 

+-------------------------------+ 
: d4 : d5 : 

+---------------------------------+ 
: d6 : d7 : 

+--------------------------------+ · · · · = 

t8: tR: etc. : 
: 
= 

The alsorlthm 10r computing the location of the i'th name In a 
NT is actual~y quite simple and only involves addItion and 
shiftjn". 
be 10 .. and 

CON 
PNO 
PN> 

The possible tag values o re prese.,ted 
discussed in the toltowing paragraphs. 

aVAR IYAR FVAR 
PMl PN2 FH3 PN4 PNS 

immediately 

FN6 

Function tag values must inclUde the number ot supplied 
arMUMents; tbe datUM holds the ~unction name. The tags FNO 
••• FN6 represent 1unction calls with the most COMmon argo.ent 
counts. PN. represents a ~unctlon call with more than 6 
argumente: the actual argument count is supplied as the l ast 
ar gUMent, and the machine reMoves It be10re constructing the 
new 1raMe. The primitive functions APPLY and APPLY. provide 
the ability to call a functIon whoae name Is co.puted: this 
ability Is not repreflented dlrectly by an tag value. 

The four varIable ta&9 represent d~fterent 8trate~le8 ~or 
obtalnln@ ~he value o~ the variable. All variable re'erencas 
eventually result In pushing the value o~ the variable onto 
the end 01 the curren 't frame extension; a fUnction call severs 
the uppropriate number of argUMents from the Qnd of the old 
frame extension 10r Incorporation In the new basic trame. CON 
(CONstant) ai_ply pushes the datum itself. GVAR (Global 
VARiable) pushe. the contents of the value cell of the 
variable whose name Is the datum, or traps i1 the value cell 
contains NOBfND. [VAR (Indexed VARiable) does not use the 
datum: It Just pushes the N'th value trom the basic 1ra.e , 
where N is tbe actual byte value. FVAR (Free VARiable) works 
similarly, but takes the value AS a pointer to the true 
binding; if the pointer haft not been set UPt a a -tack search 
occurs firat to fInd the nearest blndinM and set the pointer 
to it. 

INSTRUCTION SET 
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A tew prl~itive operations, such 8S returnina ~rom a ~unctlon. 

cannot be represented by ~unction calls, so a ~ew byte values 
are reserved tor the",. These are the only real 1I0pcodes lt in 
MicroL[SP. Some of theN are tollowed by dispLaceMente or 
other para •• ~ric In~ormation In the next byte or bytes; a Lew 
(STORE, DSTORE) are Lollowed by an ordInary variable reference 
whIch is Interpreted specially. The convention followed in 
the description of ~he opcodes, and also in the examples in 
Appendix B, is that upper-case words like STORE represent 
opcodes; Lower-case words represent paraMeter bytes; 
upper-case words In [brackets] represent references to 
1unctions; lower-case wordS in brackets represent references 
to variables. 

Data .ovellient 

STORE, [v] 
This causes the top value on the stack, Z, to be stored. 

The interpretation depends on the taa of v: 

[VAR, GVAR: 
The value in the binding is replaced by Z. 

FVAR: 
The value In ~he addressed bInding Is replaced by 

z. 

CONST: 
Brror (~rap). 

FNO ••• PN6: 
The 'function is called at its "store" entry point 

with one .ore arsu.ent than its tag specifies. 

The ~unctlon is called at its "s~orett entry poInt 
.l~h one .ore argument than the count (iMmediately beLow 
Z on the stack' specifies. 

DSTORE, [v J 
Per~or~s the same action as STORB ~ollo.ed by POP. 

ADDRX, n1, n2; ADDRXX, n1, n2, n3 
These serve to increase the range of addresses. The 

2-byte or 3-byte parameter is interpreted as an address In 
the LNT or GNT a8 appropriate. 
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POP 
Removes the top ite. ~rom the stack. 

COpy 
Pushes the top value on the stack onto the stack . 

apparent use Is ~or SELECTQ. 

ARC 

Only 

I~ N is the top value on the stack (an lnteaer), replaces 
N by the N' th argUJllen t o~ the l'unc t I on. 

SETARG 
I~ Z Ls tbe top item and N 18 the next Item (an lnteaer), 

Bets the N'th arau.ent o~ the l'unctlon to Z and re~oves N 

t 6034 

8b4 

8bS 

8b6 

from the stack (but retains Z, squeezlna N out). 8b7 

Control 

The Jump opcodes are tollowed by a paraMeter byte, d, whlch 
is interpreted as a 2'9 compLe_ent address displace.ent 
relatlve to the opcode It8el~. [~positIve, d is adjusted 
by +3 to eli.l nate _eanlngless sMall valueg. A 1ew values 
o~ d are reserved to Indicate e~tenBlon Into a second byte 
to provide a larger range o~ dIsplacements. 

JUMP, d 

Always Jumps d bytes relatIv e to the instruction. 

TJU)lP, d 

Teats the top value on the stack and pops it; then Jum ps 
it the datu. was true (not NIL). 

PJU)lP, d 
The Inverse o~ TJUMP (Jumps j~ NIL). 

NTJUMP , d 
LIke TJUMP, but pops the value only it the Jump lalls 

(value is NIL). This Is for COND's with clauses lacking a 
consequent, where the value o~ the test becomes the value 

8e 

8el 

8e2 

8el 

8e4 

ot the COND it true . 8cS 

TYPBJUMP, 1., d 
The botto. bits o~ t al ve a type 

selects jumpln8 on true or ~a18e. 
stack Is reMoved, then Jump or no 
type. 

8 

number; the top bit of t 
The top value on the 

jump depending on its 
8c6 
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GOTOSELF 
Calls the current fUnction recurs.ively by Jumping to its 

entry point a1'ter replacinM: the o.rllurnents, i.e. a 
PROGITER-type call. 

RETURN 

Roturns the top value on the stack as the value 01 the 
current function. 

CONCLUSIONS AND COMMENTS 

MicroL[SP programs are consistently one-third to one-1'ourth 
the size ot BDN-LrSp compiled programs, and the MicroL[SP 
compiler is about one-third the si7..e of the corresponding part 
of the B8N-LISP compIler. Some 01' the tormer ad vantage is due 
tG design decisions in BDN-LISP which result in bulky code: 
Irs LISP [ITS LISP], 1:or example, is rumored to produce code 
one-third the size 01' B8N-LISP or only one-third larger than 
WicroLISP4 However, this compactness is achieved at the 
expense o~ many 01' the attractive £eatures o~ BBN-LISP: recall 
the observatIons about compilers In the introduction. Since 
no MicroL[SP machine exists, there are no comparable timing 
data 4 However, a microprograNmed implementation and a 
software interpre~er are in preparation. 

)UcroL(SP has been presen"ted &s a machine language , but sliaht 
additions would permit unambIguous decompilation Into the 
orI g inal S-expresslon tor editlng. This approach is only 
teasibte In Meneral when the .achine languase closely 
resembles the source code: co.piLers ~or conventional machines 
must rearrange aDd suppress the original program structure 
extenSiVely to acbieve e~~icient execution. Interpretive 
aysta_s, 01 course, geDeral~y do reconstruct the source text 
1ro. an intermedIate representation, 01ten using their 
knowledge o~ the proSram structure to advantage (e. a . 

1&034 
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Be8 
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9a 

indenting to Indicate depth ot logical nestin g )4 9b 

Several factors prompted the author to investigate the type 01 
desi s" Just presented . One was the teelina that the constant 
d~mands from the Arti1Icial Intelli gence community tor larger 
pri.ary memories were based as much on disincllnation to spend 
time conte.plating alternatives to traditional machIne and 
program or@anization as on a real need to deal with lar~er 
aMounts o~ intormation. Another .as the hope, based on an 
earlier experIence with a small computer [PDP-I LISP], that a 
LISP minicomputer could provIde, at a 1raction of the cost, 
the kind oftacilities now available only throuah large, 
expensive time-shared installatIons. A recent product 
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announcement ~or a desktop BASIC ~achlne [ap 30] Is 
encouraalna in this reMard. 

Reali%ing this hope Lor less expensive LISP systeMS requires 
coftlpreseina the data as well as the program. One app.roach i8 
to provide ~acllitleB ~or the usor to detlne his 0.0 packed 
data structures; a sImple proposal alona this lIne is 
described In an appendix. Another Is to consider "compiling" 
data in a aanner similar to progra.s. A care1ul reading o~ 
the NicroL'ISP desljtn r eveals that the encodin" scheme works on 
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arbitrary lists, not Just l)rOarl:lms. The essential ideas are: 9d 

Ell.lnatlnK CDR pointers by ~o rcing logically successive 
data to be physically consecutive; 

El iminating non-atomic CAR poInters by aSBociatina an 
operand count with each operator, so the end o~ a subtlst 
(subexpresslon) is de~lned Implicitly; 

Compr essIng 8tO.9 by use ot tables, on the assuaption that 
Bome tew atoms (dlllerent tor different contexts) wIll 
account ~or most or the references. 

These ideas are applJcable, separately or tOQether, to data as 
well as programs, and o~ter a partJal solution ~o the "address 
eJ[ploSlon" p.roblem: the tendency tor addresses to become 
longer and longer as vIrtual ,.elW.o rieg become larger, 80 that 
one wInds up payJng ~or .any bIts ot memory used to hold 
largely uninteresting lLnks. 
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'\PPEN'D[X A: USER-DE,FtNED DATA STRUCTURES 

The data structure definition facility allows the user to 
define classes of objects which are essentially 
~enerallzations of 11st cells . List cells have two 
compoQents~ which are pointers: user-defined structures may 
have any (fixed) number o~ pointers, integers, and real a 
(floatin8 point numbers). CONS called wIth tewe r thaD two 
a~guments fIlls in the missing components with NlL: the user 
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.ay 8pecl~y the de~ault values ~or his own structures. There 
are corresponding generaLizations o~ CAR and CDR ~or 
extractlna components ~ro. user structureH, And o~ RPLACA and 

16034 

RPLACD 10r replacing components. 11a 

The user defines a new class or structures by caLL Ina 
(STRUCTURE nu.ber-o~-polnters nu~ber-ot-lnteaer8 
nu.ber-oJ-reale initial-vaLue-list) . 

STRUCTURE returns (a pointer to) a "teMplate" tor objects 01 
the ne. class. The templata serves three purposes. Pirst, 

(STRUCPARS te.plate) 
returns a list ot the argUMents to the call of ST~UCTURE whIch 
created ~he te.plate. Second, applyln@ the teMplate &8 a 
lunctton to a list ot component values creates a new object of 
the class, e.g. Jt co~plex n~bers are defined by 

(PUTD (QUOTE COVPLEXl (STRUCTURE 0 0 2», 
then (COMPLEX 1 -1) would create the complex nu_ber 1-1. 
Third, there ie a. tunct ion 

(STRVCP any-datum) 
which returns tbe template If any-datuN is an object from a 
user-defined class and NIL otherwiee. 

The generalized extraction function 
(BL TR object component-nuMber t 1 rs t-hi t number-ot-bits) 

returns a co.ponent selected by position: components are 
numbered tram 0, flrst pointers, then integers, then reats. 
First-bit and nu.ber-o~-bit9 are only leMal It the coeponent 
Is an integer; i1 o.itted, a full word is tetched . The 
correspondinM replace.ent ~unction is 

(SETFQ ( ELTR ••• ) value), 
consIstent wIth -the NicroLISP nntlon ot "lo"a.d lt and "store" 
entries to a. runctlon. For efficiency, 

(ELTFN template component-number first-bit nUMber-ot-bits) 
returns a function I such that 

(f obJect) 
Is equi valent to 

(BLTR object component-nu.ber 1'lrst-bl t nUWlber-ol-bits) 
provided that the object is of the class aiven by the 
t •• plate, or at least ot a class whoae components up to and 
iacludlng the specified one all have the saae types as the 
correspondina components oL the class aiven. In WlcroLISP, 
the Lunction ~ ls o~ a special data type called "selector" 
which works as e1tlciently AS CA~ and CDRi CAR is actually 
lmple.ented as (ELTPN (STRUCTURB 2) t) and CDR a8 (ELTFN 
(STRUCTURE 2) 0) .. 

APPENDIX B: 16- AND 32-BJT WORDS 
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(t is always awkw~rd to Lmpte.ent syetems involvina pointers 
on machines with 16- or J2-bit words , since 16 bits is not 
q~ite enough ~or a pointer but 32 is too many. However, a 
slightly dl~lerent applicution of the basic Idea of MicroLISP 
«the use 01 statistLcal knowledge about the topotO&Y o~ data 
structures to reduce the number o~ bits required to represent 
the.) can produce a uselul 256~ address space on a 32- bit 
Machine . The idea ie to Make 4 subspaces, each 01 64X 
(requiriQ8 16-blt pointers), and uslna alo bal conventions to 
8upply the Bubspace ny.ber when tollowlng any &iven pointer. 

The so f tware liieroL J SP imp le.enta t J on curren tty under 
construction uee8 the 10110wlna s ubspaces: (A) stack; ( 8) 
strings, atom print-na.es, and the atom hash table; (C) arrays 
and co_piled code; (D' lists, a tOM heads, and 0 ther 
descriptors. The subspace nUMber tor pointers ~rom each o. 
these areas is supplied as 10110ws: 

Stack 
The "controL link" and "accesa IJnk" reler to space (A); 

the "resuftlptlon point" ca.rrie8 an explicit: eubspa.ce 
desianator, since it .ay re~er -to an S-expression {space 
(Dl), co.plled code (space (C)), or _achine code; all other 
poInters are to space (0). 

Strings, print-names 
There are no pointers in these Bpacea . 

Ato. haSh table 
All pointers are to atoms , in space (D'. 

Arrays, compiled code 
All pointers are to space (D). 

Lls-t:s 
All pointers are to space (D). 

Ato,. heads 
CAR (value cell) and CDR (property IIet) are to space (D'; 

the de~inition carries an explicIt subspace desLanator. lor 
the satlle reason as the resumption point on the stack; the 

12a 

12b 

12bl 

12b2 

12b3 

12b4 

12b5 

print-naae point:er Ls to apace (8). 12b6 

Strin8 descriptors 
These point to space (B'. 

Bnviron_ent descrLptors 
These point to space (A). 
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~rray de8crlp*ors 
These point to space (e). 

This Rcheme works as lon~ AS the number o~ di~~erent arrays, 
environments wIth descriptors, and slrlnMs 18 not too large. 
When these numbers beCOMe lar~e, a a reat deal oL space (D) 

12b9 

beco.es devoted to uninteresting descriptors . 12c 

APPENDIX C: EXAMPLES 13 

These exaMplea compare the S-expression, the MlcroLISP code, 
and the PDP-IO code produced by the present BBN-LI SP compIler. 
The WlcroLISP code aSSUMes that a pointer occupies 2 bytes and 
that 4 bytes tiLt A word. The alze figures for the co.plled 
codes do not include 1 word of header tor MicroLISP and 2 
words for BSN-LISP respectively. 

•••••• REVERSS •• * ••• 
S-expreBslon: 36 LISP celts 

(LAMBDA (X) 

(PROO CY) 

LP (COND «NL[STP X) (RETURN V)) ) 

13a 

13b 

lJbl 

JJbla 

l J blal 

13blala 

(SETQ Y (CONS (CA R X) Y)) 13blalal 

(SETQ X (CDR X)) l3blalo.2 

( GO LP) lJblata3 

, , lJblalb 

WicroLISP: 26 bytes lJb2 

Tass: 13b2a 

(YAR [YAR (+ padd1ng; 4 bytes] 13b2al 

13b2b 

x r (tota.l 4 bytes] 13b2bl 

Code: t3b2c 

( lp' t3b2d 

13 
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[x]; TYPEJUMP, llatp, a; [y]; RETURN 

(a , 

[.]; [CAR]; [y]; [CONS]; STORB, [y] 

[x); [CDR); STORE, [x]; JUMP, lp 

PDP-tO co_pIled code: 22 worda 

REV! 

(JSP 7 , ENTBRF) 

( 262144 o , 

(0 PLITORG) 

tI ( PUSH PP , KN lL) 

LP ( HRRZ 1 , X, 
( PSTH 1 LISTT) 

( JRST t4' 

t5 ( HRRZ 1 , YI 

( JRST t3, 

t4 ( HRRZ 1 , X, 
( HRRZ 1 , 0(111 

( HRRZ 2 , VI 

( PUSHJ CP , CONS) 

( HRRIIf. 1 , VI 

( BRRZ t , X, 
( HLRZ 1 , 0 ( 1 ) ) 

( HRRW 1 , X, 
( JRST LP )) 

14 
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IJb2dl 

13b2e 

13b2e 1 

13b2e2 

13b3 

13bJa 

t3b3at 

lJb3.2 

13b3a3 

13b3b 

t3ble 

13ble 1 

IJb3c2 

t3bJd 

lJb3dl 

t3b3e 

13b3et 

t3b3e2 

13bJeJ 

13ble4 

t3b3eS 

tJbJe6 

t3b3e? 

13ble8 
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) 

t3 (SUB pp r BHC 1) t3b3t 

t2 (POPJ CP ,) 13b3a 

LITORG 13b3h 

PLITORG 13b3i 

x 13b311 

y t3b312 

*****. SUBST ••• *.* 13c 

S-expresaion: 41 cells IJc 1 

(LAMBDA (X Y Z) 13cla 

( CONO llelal 

«NLISTP Z) 13clala 

( CON D « EQ Z Y J X ~ (T z.)) J llelala1 

) 
(T (CONS (SUBST X Y (CAR Z.) (SUBST X Y (CDR Z») 

) llclalb 

II 13cla2 

Byte LISP: 37 bytes 13c2 

Taae: lle2a 

[VAR [VAW rVAR FN3 [+ p~ddlo&: 4 bytes] l3e2a1 

Na .. ea: 13e2b 

X Y Z SUBST [total 8 bytes] 13e2bl 

Code: 13e2c 

[z]; TYPEJOMP, llstp, a 13c2cl 

[y]; [z); [EQ]; FJUIIP, b; [x]; RETURN l3c2c2 

13c2d 

{z]; RETURN 13c2dl 

) 

15 
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) 

(bl 13c2e 

[ x]; [y]; [z] ; [CA.]; [SURST] 13c2e 1 

[ x]; [y]; [ ,,]; [CDR]; [SUBST ]; [CONS] ; RETURN IJc2e2 

PDP-tO co.plled code: 39 calle tJc3 

SUBST l3cJa 

(JSP 7 • ENTERF' 13c3al 

( 186432 01 l3c3a2 

( 0 PL [TORG) 13c3a3 

tl ( HRRZ 1 • ZI 13c3b 

( PSTN' 1 LISTT) l3e3b. 

( JRST t31 13c3b2 

( HRRZ 1 • ZI 13c3b3 

) 
( HRRZ 2 Y I l3c3b4 • 
( CAME 1 • 2 I 13c3bS 

( JRST t4) .) 13c3b6 

( HRRZ 1 • XI l3e3b7 

( JRST t51 13c3b8 

t4 ( HRRZ 1 • ZI 13c3c 

t5 (JRST t61 13c3d 

t6 ( HRRZ 1 • XI Ile3a 

( PUSH pp • 11 13c3el 

( HRRZ t • Yl 13c3e2 

( PUSH pp • 1 I 13c3e3 

( HRRZ 1 • Z I 13c3e4 

16 
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( H"RRZ 1 • 0 ( 1 " lJc3eS 

( PUSH pp • I I 13e3e6 

( CCALL 3 • • SlJBST) Ilcl8' 

( PUSH pp • 1 I llel8S 

( HRRZ 1 • • I 1 leleB 

( PUSH pp • 1 ) lJe3etO 

( HRRZ 1 • VI Ilelel t 

( PUSH P. • ) I llele 12 

( HRRZ 1 • Zl 13e3.!3 

( HLRZ I • 0 ( 1 " Ile3e14 

( PUSH pp • 11 Ilele1S 

( CCALL 3 • • SUBST) 13e3e16 

) ( MOVE 2 • 1 I Ile3e 17 

( POP pp • 11 13el.IS 

( PUSH., CP • CONS) Ile3a19 

t6 13e3t 

t2 ( POP" CP 
• I 

13ela 

LITORG l3e3h 

PLITOJZG Ilc3i 

• llelll 

y Ilell2 

Z tle3ll 

SUBST 13c314 

IiEPERENCBS 14 
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Dear Steve, 

I'M Borry you ~eel I've been was~lng your time. [admit ['ve 
teen excessively concerned wIth what 1 see as larger issue9 In 
the evolution o~ the ARPANET, and ( realize that I've been trying 
to approach these issues through wha.t you see AS "unproductive 
-trivIa". 

I see a basic dlrrerence In viewpoint between us, which r 
probably should have recognized at the time o~ our interrupted 
discussIon in Cambridge. As 1 see It, you leel It Is I.portant 
to have a More rational, et~ectlvet and responsive mill-tary 
establishment, one which won't squander money and lives and wLIL 
provide econo.lcally ~or our lealtlNa te defense needs. On that 
poInt, bow could r disagree witb you7 I gather you also believe 
that we can help brina about this state at at~airs by developing 
the technological tools .required ~or better Information flow 
Inside that establishment; that development of s uch tools, while 
It naturally bene~lts the military since they are accustomed to 
deaLing In hi Qh technoLogy, also will bring benefits to science 
and industry through 1urtber development (the "D" of "R G D"); 
and that, In 1act. it's better tor this research to be done 
outside the closed military environment so that the rest 01 the 
world haa access to it. (don't think [ agree wholly wIth any o~ 
these. 

To .e it see.8 that the problems 01 controlling the MilItary are 
over.hel.lngly social/political, not technical. [don't beLieve 
Bob TayLor when he says that the problem Is to get better 
in~ormatlon flow, to Met the truth to peopl e inside and outside. 
That IS a problem, and a severe one, but there is no technical 
8ystem that cannot be perverted by wi11ul men. I think 
pArticularly ot the co.mant in Halbersta.'s book (which [ hope 
you'll read) that "the first thina [a certain commander] did when 
be arrived In Sai gon was to set about corrup·tin g the Intelligence 
reports." There i8 no ·technical solution to this problem: the 
CIA reports throughout the war were o~ high quality, and the 
.illtary hierarchy ignored them. 

[ don't entirely beLieve in the spln-011 theory either. While 
the basic hardware technology lor computing (tranSistors, (C's, 
.as developed largely in response to mIlitary needs, the current 
and tuture crunch In computin g is Mos~ly at higher levels: 
_achlne a nd system arch~~ecture «including communiCAtions) and 
8ottware. There hasn't been any spin-ol~ in these areas to speak 
o~: caches And stacks, language and operating system technology, 
have co_a fro. universitIes and sc ien~iticalty-ortented 
~anutacturer8. It's true that a good deal o~ this work was ARPA 
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funded, but in the "MOOd old days!! when ARPA was less 
~isslon-orien~ad. [1ind it hard to imaglne the 940 system being 
funded today. or the equivalent Ln ARPA's new areas of interest. 

1 aarea that it's better tor research to be done openLy. The 
question 18 at what point develop.en~ beco~es sufficIently 
application-specialized ~ha~ it's better done by the people wbo 
.111 have to llve wlth the results. The question is also how to 
let results across that boundary. There Is Rothlna to preyent 
DCA from building thelr own ARPANET, Just as there was nothin g to 
prevent any .Llltary agency £rom usln. the 940 sYRte. like FCPCP; 
but they sbouldn't count on much help ~rom research sites . To 
take an esample, J think the mamMoth data-shuf~ling Job beln. 
fielded by the NIC has Interrered wlth their research acti viti es 
and would be a lot better ot£ at 80Me place llke MiTRE. (You and 
[ both know that Doug has Mixed feelings about his service role 
and took it on partly 10r the money.) I can 't or.ue very 
stronaly on thIs poInt since it's true that ARPA has remained 
quite aood about not laying dev.lop~ent tasks on research altes . 

None o~ this touches on our basic disagreement . 
than my specific points of di~ference. I Bee the 

1I0re I .. portant 
entire 1II1lltary 

area as irrelevant. There are a lot of probleMS closer to 
people's lives that can be eased by information technology. 
Local and regional goYernment, ror example: there a re problems o~ 
a#tlciency. internal and e~~ernal comMunicatlon, tools ror 
estiMating results o~ decisions; and It's a lot harder to lie or 
cbeat with Bo.ebody close to you and tn the prohle.s. Law, 
N.d~clRet and pubLishing all have In~orMatIon tlow problems; 
archItecture and planning have design and Modellin8 problems. 
ARPA (Larry) aee ... to be pursuin" the "warehnuse o~ PDP-tOs ll or 
what J would calt 'the "centralized resources" or ""overnmentat ll 

solution. r believe hardware technology is &oln& In the other 
directIon, towards what I would call the "distributed resources" 
or "personal" solution . PurtherMore , 1 believe It's important to 
encouraae the ta~ter rather than the 1or.er: ( think I recognize 
the value or large organizations In our liveSt but t also reel we 
should try to structure the future In a way that makes us less 
dependent on the~. 

These beL let. lead .e to be saddened and ~ru8trated with the 
directions I see the ARPANET aolng . ['III e:&cited by the knowledge 
that the ARPANET Is lead~Rg .any people to bee ollie aware o~ the 
po~entlal ot com.unication to aU&ment and restructure COMputing; 
.-•• lad BON has worked out one leaslble networklna scheme; 1 
think 80me of the work at ARC Is relevant to the central p,"oblem 
01 learnlna how to deal with co~ptex in£or.atlon. But I don 't 
like dl.l~ng up BUN. or lSI. or ARC. and Beelna their machines 
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c~owded wlth users lIke WITRE-TIP and RML-AF and NSRDC, because I 
know that those users are unavoidably changing ARC 's and BBN's 
end lSI's value syate_s. For a concrete exaMple, ARC has had to 
choose between _any dl~lerent possible eL1orts, .nd one choice I 
know they had to ma.ke was not to investigate an NLS organization 
~aaed on auxiliary processors. They wLtl act to it eventually, 
but perhaps 3 years later, and I believe part of the reason is 
that they have had to serve a larse co~.unity ot outside (mostly 
~overnment) users v Ja the NIC. 

[n short, I teet that the directions that ARPA seems to be 
encouragin" don't lead to the 80als that .I Bee as important; 
.aybe a more lO&ical direction for my lrustration Is to 
dissociate myself ~rom the ARPANET e~tort , ratber than tryin" to 
cbanKe the dlrection ot that effort. At PARC I see more deVotion 
to the aoals and directions I find important. 

I want to continue a dialogue with you on these issues, It only 
to aet a clearer picture o~ what's in your and Larry's heads. 
6ope~ully 1 can encouraae you to exa.Jne your aSSUMptions too . 
If you think any dLscussion ot ~his Rort wastes your tiM., .'ll 
obliae you by abandonJng it. 

Peter 
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Paging Gerard LeLann 

We understand Gerard LeLanD ~rom the University De Rennee in 
Prance Is vlatlng ARPA s11es this .onth. [t he s hould happen 
through your site would you please have him contact Rolli.nd Bryan 
a~ UCSB «805, 961-3393'. Thanks 
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Ro •• nelll, Michaol J .. f Stoua;hton, RonaLd W •• Owen, A. D. (Buz.) , 
FInk, Robert L. , Melr, Jaacov t North, Jeanne B. , Crocker, Steve D. 
, Lawrence, Tho_as F. , McConnoll, John W. t Ollikainen, Art A. J. , 
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Youna, Michael B. , Padllpsky, lIichael A. , Stavenaon, Schuyler, 
Deutsch, L. Peter, Davidson, John, O'Sulllvan, ThoMas, Seroussl, 
Sol P .. , Bradner, Scott, Tho.as, Robert H. , Thomas, John C .. 

1 
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) 

) 

RNS 20-APR-73 14:59 
Deers of ueSB's RJS??? 

John, 
I don't know o~ any real users oL our RJS. NIC has tried it and 
are contempLating using RJS to do their Journal catalogina here. 
(~ you know oL any potentIal users we would like to have a shot 
at tbe_. Nearly all use of RJS so far has been gaMe-pLaying . 
'on 

I 
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16037 Distribution 
Postel, Jonathan B •• 

, 

1 



) 

( ) 

RWW 20-APR-73 08:25 
Rap1y ~o ~LB on JournaL Header 

'alt, with respec~ to the Journal Reader question , I think we 
want to be able to quarantee ~hat Journal items are printed with 
the appropriate Information; there~ore I ~avor alternative 3 in 
your discussion. [1 there Is a really strong reason why so.eone 
Nust have It really different he can alWays make a copy and set 
the dIrectives as he pleases. 

1 
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16038 Diet rlbutJ on 
8&89, Watt , White, Ja,.ee E. (Jl.) t Weyer , N. Dean • 
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) 

) 

) 

RWW 20-APR-73 08:41 
~eetin8 Su~.ary with ARPA Representatives on Energy Project 

Meeting Summary with Ruddy Black, Dave Russell (ARPA NMRO), Carl 
Birshner (Navy ) SpellIng o~ naMes may be wrong 

At the Meeting were RWW , PR, JPV, DCE (purt o~ ~eeting) Dave 
BURg, Lynn SpragK, Dick SchMidt, Bob Rodden and two other 

16039 

I 

people unknown to me. La 

Meet Ina: on April 5-73 . Ib 

The meeting opened with Ru ddy Black describing hIs conception , 
whIch Is very big 01 an ultimate energy Inrormation system . Ie 

H8 wante to be able at the end o~ slx months to be able to 
sell he concept of such a system to DOD manage.ent who would 
then provide the ~undlng to actualLy buiLd such a systeM . He 
eees a de1inite need, but his conception is still rather 
unclear o~ Just what he wants. A~ter Much discussion and 
at teMpts by Dave Berg aDd myse l:t ·to p 1 n down what he wan ta .y 
interpretation i& the following . Id 

He wante to 
In the DOD. 

create an energy cO~Nunlty (none exJstts 
He wan~s to service this COMmunIty with 

sophistIcated in1or.ation handling tools. He wants 

now) 
very 

so.ethln" at the end o~ six alOntthB which woutd demonstrate 
the concept And tUrn on the appropriate DOD manaKement to 
support an o naoin" el£ort. 

He w.nts to use HLS and has (had?) the .!staken 1~pre88lon 
tha t NLS already haB the capabi tl ties he thought were 
needed to achIeve a signl~icant de~on8tratlon . They 
clearly want to use HLS. 

Dave Russell has a dl~~erent interest. 

nave 18 primarily interested tn UtllLty support lor the 
VELA co •• unity. 

I 

Idl 

Id2 

I. 
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16039 Distrlbution 
Van De Riet, Edw1n X. , 
(Xen) , WalLace. Donald 
Don 1. , 

Van Nouhuys. Dlrk H. 
C. (S~okey) • Watson. 

, VIctor, Kenneth B. 
Richard W. , Andrews, 

'eeney, Marcia Lynn, Hof1Man, Carol 8. , Lee, Susan R. , Michael, 
Bllzabeth K. , Dornbush, Charlee F. , ARC, Guest o. , Felnter, 
ELizabeth J. (Jake) , Handbook, Aug_entation Research, Kelley, Kirk 
E. , Meyer, N. Dean, Byrd, Kay F. , Pratber, Ralph, White, James E. 
(Jlm) , Vallee, Jacques F. , Kaye, Dlane S. , Rech, PauL, Kudlick, 
"lchael D . , Ferguson, Pera R. , Lane, Linda L. , Auerbach, lIf.arllyn 
F. , Bass, Walt , Engelbart, DouKlas C. , HardeMan, Beauregard A. , 
Hardy, MartIn E. , Hopper, J. D. , Irby, Charles H. , Jernlaan, Wil 
E. , Leht.an, Harvey G. , North, Jeanne 8. , Nor't:on, James C. , 
Paxton, WILIIa. H. , Peters, Jeflrey C. , RatL11~, Jake 

1 



) 

) 

) 

JBN 20-APR-73 22:26 
StatuB o~ ARPANE.S; Notice o£ Lost SND~SG 

Jean - 1 had a meBsaMe trol'll you thll!'l morning about the USERFORUN, 
which flashed by too fast on I'IIY dispLay, so 1 sent it to the 
printer, but it go t Lost on someone else's printout apparently, 
and now the Messa"e Is ,Gone . I am leaving in the mornins: 'for a 
week, without even Metting an update prepared. And' •• not clear 
on what was the £lrst part of the PORUM Intor~ation. Hope Jt can 
walt another week at this point. l~ all our readers hAve as 
.uch eLse to do as we, perhaps they will alva us a lIttle Lon8er 
to set on a weekly schedule. Rope you are succeSB1ul In &ettlng 
aood leature articles for May - there'll be somethin g from the 
N.lC but ( haven't any inspira.tlons for great circulation-builders 
at this ti.e. I' ... whipping up an annual report tonight, tomorrow 
( take the train to Aspen. See you. 

I 
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16040 Distribution 
Crocker, Steve D •• IBeli. Jean, North, Jeanne B. • 
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) 

KIRK 20- APR-?3 22 : 32 
The BUGS and NP ~iteB have been moved to (DOCOWENTATJON> and 

renamed BGS and NPS s o that the y can recleve journal ma ll as 
indivjdua t s s nd peop l e can s tilt send ma lt to BUGS and NP as 
til roups. 

These links should ge t you there : 
( docume ntati on , NPS , O: xn ) 

(documentati on , BaS , O: xn) 
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KIRK 20 -AP R-7 3 22:32 
The BUGS and NP rlles have been moved to (DOCUMENTATION) and 

renaned BGS and NPS so that they can recieve Journal mail as 
indivIduals and people can stIll send msi l +0 BUGS and NP as 
.9 roups . 

1 
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16041 Distribution 
Lane , Linda L . , Engelbart , Douglas C . , North , Jean n e B. , 
McConnell, John W. , Deutsch , L. Ppter , Mitche l l , James G . , Kay , 
Alan C . Auprbach, Ma rl~yn F . , Hardy , Martln E . , lrby, Char Les H. 

Jernigan, Ml~ E. , North , Jeanne B . , Norton , J ames C . Van 
NIHlhuys , Dj r k H •• WtJ.i.son , Richard W. , C r ocker , Steve D . , Lawrence, 
Thomas F •• Heaf ner, John F . , Murphy , Dan L. Foulk , Patr1ck W. 
Winter, Richard A. , Vbn Zoe r en , HaroLd R . McKenzie , Alex A . , 

Modden, James II . , Bhushan, Abhay X. , Karp , Peggy M . 
Lee , S usan R. , Hatheway, A . Wayne, Ba r nett , Rarbara , Lee , Susan R . 
t Michael , ELIzabet h K. , Moore , Julie 8 . , PeteLl , Marcelle D. , 
Stone , DUane L. Slottow , Joan E . Peters, Jeffrey C . , Jones, 
WJlliam P . , Folnle r, ElIzabeth J . (Jake) Ke ll ey , K irk E . , 
Prather, Ralph , By r d , Kay F . , Puclne , GIno , Me rry , Diana L . 
Gray , Thomas B . , Rosich, Raynor X . , Knowl~on, Pren ti ss H . , Graha~ , 

Na rvin L. Weir , Jftacov G r ossman , Ga r y R . , Boukn I g ht, W. J ack 
Sher, MIchael S . , Madden , Ja.mes N. , Slotnick , Da.ni e l L. , Beama n, 
Kathy , Day , John D . , Crocker, David H . , Hardeman, Bpillu r ega. r d A . , 
Ro istacher, Richard C. Ferguson , Ferg R . , Po r man , Ernest B . 

1 
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) 

) 

KIRK 20 -APR-73 22:32 
The BUGS and NP ~lle8 have been moved to <DOCUMENTATfON) and 

r'enumed BOS and NPS sO that they can recieve JournaL mall as 
lnd lvlduals and people can s tIll send mu ll to BUGS and NP as 
u J"oups . 

(J16041) 20-AP R-7 322:32 ; Title: Author(s): Ketley, Kirk E . IKI RK 
O istributlon: ITO Sub- Col l ections: SRI -A RC TU; Clerk: I[IRK 
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KIRK 20-APR- 73 22: 34 
The RUGS and NP ~ltes have been moved to (DOCUMENTATION> and 
rena~ed BGS and NPS 90 that they can recJeve Journal Nalt as 
individuals and people can stIlt send mall to BUGS and NP as 
" roups. 

These ltnks should g et you there: 
(documentation, NPS, l:x) 

(dOCUmentation , RGS , t:x) 
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KIRK 20-A?R-73 22 : 34 
The BOGS and NP files have been moved to (DOCUMENTATTON) and 

renumed BGS and NPS so that they can recieve Journat mlLll as 
in d ivIduals and people can stllt send mall to RUGS a nd NP as 
j roup s . 

I 
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~IRK 2n-AP R-73 22:34 
The BUGS and NP files have been moved to (DOCUMENTAT ION) and 

renumed BGS and NPS sO 1hat they can recieve journal mall as 
) lndlviduals and people can stil~ send mail to BUGS a n d NP as 

) 

) 

III roups . 

(JI6Q42) 20-AP R-7322:34; Tltle: Author( s) : Ke ll eYt Kirk E. /K[RK 
Distribution: / SRI-ARC ; S Ub-CollectLons: SRI -A RC; Clerk : KIRK 

, 
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ADO 22- APR-73 20:48 
ldent chanp.es 

Due to 'the "the tact that we have r ecentl.y gotten a s li gh t change 
In our o1~lciul n ame (trom Seismic Ar r ay AnalysLs Ce nter to 
Seism i c Data Analysis Center) , it would be nice if you could 
change o ur tlroup jdent from S AAC-T[P to SDAC-TI P . I hav e already 
mude the name cha n g e in the Ide n t ~ile . would a lso like to 
have the Idents EAF2 and EBN chan g ed to TF a n d EBMC respec tIvely 
L~ this p r esents no pa rtI cu l a r problem. 

I 
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ldent changes 

) 

(J1 6043) 22-A PR-7 3 20 :4 8 ; Tit l c: 
018~rlbut j o n: I~LK; Sub-Collect l Gng: 

) 

) 

• 

Author( s ): 
Nr C; Clerk: 

ADO 22-A PR-73 20 : 48 16043 

Owe n, A. D. ( Buz ) IADO; 
ADO; 



) 

) 

) 

LPD 2L-AP R-73 1 9 :16 
Iha nk s --

DOUI1 , 

thanks for ~ jvlnM me d little insi g ht abo ut NSRDC . My immediate 
concern wag that they w~ren 't contrjbutjn K to ARC ' s pro g ress and 
learnin g , and I'm g lad to hear you feel they are. 

My o ther reasons tor beln" uneasy abou1 NSRDC (and RADC) aren 't 
really coherent ye~ . ( ~uess [ teel that, asjde troN my belief 
that there a r e people whom it i s mo re important to au«ment than 
the military, mili~ary attitudes and v a lues and ways ot doll\S 
thjn ~8 don't constitute a desirable paradigm or henchmark a g alnst 
which to measure th e prOAress ot your work. 

F et e r 

1 
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) 

LPD 2 1-A PR-73 L9 :16 
Thanks --

(J16044) 21-APR-7J 1 9 :16; Title: Author( s): Deutsch, L. Peter ILPD ; 
Dis tribution:: IDCE; Sub-Col lectIon s : NJC; Cle r k: LPD; 
Or-lN.i n: (DEUTSCH)OCE.NLS; 2 , 21-APR-73 19: 1 5 LPD ; 
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DUC 23-AP R-73 12:1 9 
tnx and a note 

lhnnks .for links find in f o on cha.n ~e to NP ~nd BUGS . 
athol" 1 ghou t d can tlnue to send mall t o n p and bug e, 
r eaod from nps and b MS . 

l g a1;her 
but may now 

, noticed tha1; expansion fo r n p lnclude s o ps , but bua s does not 
yet include h@s . 

I 
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DHC 23-APR-?3 12:19 16045 
tnx and n no1:e 

) 

(J16045 ) 23-APR-7312:19; Title: Autho r( s): Crocker, DavLd H ~ /DHC; 
Distribution: /KIRK; Sub-Col l ections: N1C; C l erk : DHC; 

) 

) 



) 

) 

) 

DHC 23-APR-1 3 12:41 

Th i s Is an old com ialn a n d 1 am r e - s tatJn g it beca.use 1 keep 
e ncounter in ~ It as a dl fJcu lty wIth people learn i n g NLS: 

Some commands tak e effec t AFTER the 8pec i~led, NOT AT the 
addrClss. 
Insert Is the majo r of~en de r. 

PLEASE . PLEASE . PLEASE ~ lx thi s up. It causes incredible hassles 
for people n ot fam iliar wltb NLS concepts a nd it is such a n eas y 

160 4 6 

chan g e to make . 1 
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DHC 2J-APR-1 3 12:41 16046 

) 
(J16046) 23 -A PR-1 J 12 : 41; Au~hor(8): Crocke r, Da vid H. !DRC; 
D i s tribution: !HUGS BGS; S ub-Collections: NIC BUGS; Cle r k! OHC; 

) 

) 



• 

ORC 23-J'-PR-7J 12:50 
Gra.hby directive 

~her~ should be an OP directive , much Ijke Grab, whJctl 
automatlcally take~ e~lect for every statement On ft g iven level. 
[he format would be: 

LevGrab[ i nt erva.l ]=#-01-1 i nes 
tt would wo r k axactly as i1 Grab ha.d been typed In :for each 
3tate~ent o~ the s9pclflpd levels. 

1 
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DBC 23-A PR-73 L2 : 50 16047 
Grabhy dlrcc'tl v e 

(J1 6047) 23 -A PR-73 L2 : 50; TIt le-: Autho r( s ): C rocker, Dav i d H. IDRC : 
Distribution: / NP ; Sub-Co llections ! HIC NP ; C l e r k-: DRC~ 

) 

) 



) 

) 

) 

ORC 23-APR-73 12:54 
INlOAD for Imlncs attached to TIPS 

the IMLOAD prosr~m s hould be able to reload an imlac attached to 
a TJP port, .just us SENDPRINT can djvert output 10 n TIP port 
(ostenslb'lya printer) . This way, a crashed Imlae could b~ 
reloaded , usin g another trminal, without havin g to put a 
s-tandard 
editor Into the l~lac. 

TIP Divert Output doesn1t work . T have tr ied It many times and 
apparently too much djrty data. g et Into the loade .r stream. 

l 
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DHC 23 -APR-? 3 12: 5 4 1604 8 
(MLOAD fo r ~mlacs ~ ttnched to T lP S 

) 

(JI 60 ·' 8 ) 23 -A PR-7 3 12: ,4 ; Tl+le: Author(s): C rocker , David H. IDn C ; 
D latrJbuti o n: I NP; S ub-Co llections : NrC NP'; Clerk: DUC ; 

) 

) 



• 

) 

) 

) 

Due 23- APR-73 12: 56 
Forpl g o si1e TNLS class , locally 

IoIfu "ulyn -- Sorry thIs is late. We are v e ry interested i n havIng u. 
lNLS c l ass her e , but don't yet know when . 

~e are in t he process at hiring someone to rpl ace our sec r e t a ry 
nd expect the new person to use nl s heavily . Al so, anothe r 

perso n (1/2-t1.0) wiLL p r obab ly be hi r ed . a nd we want se v e r a l 
othe r people in the department t o bene~ lt ~rom the tool . 

" prel i mina ry list hUB 8 o r 9 n ames o n It. 

1 
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DHe 23- APR-73 12 : 56 1 6049 
Forei~n site TNLS class , locally 

) 

(J1 604~ l 23- APR-73 12:56; T j tIe: Au tho r( s ): Crocker , Dav J d H ~ IDRC: 
Dlst rl bu tlon: I MPA ; S ub-CollectIons: NJ C ; Clerk : DUC; 

) 

) 



) 

) 

) 

DLS 23-APR- 7 3 06:0 9 
Comments on current and planned Journal service 

Dirk, I'm not sure who this should S o to--wlll leave It up to you 
to disseminate further . Also, yes we would llke a monthly Index 
for KADe submitted/receIved journal items; onlIne would be "fIne 
If a notice could be placed In ~ach RADC user ' s initials file. 

16050 
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DLS 23-APR-73 06:09 16050 
Comments on current and planned Journal service 

have been readin g 
overhaul. I have a. 

the recen~ dlalo~ue 
couple Q~ questions 

On FTP and Journal 
and comments . 

When is your target date for the network wide mall delivery 
system? 

Is RADC u le~ltimate g roup ident--recent attempts to use RADC 
as a il: roup ident have not seemed 1:0 work. There is also a 
WAne di rectory, which may be the cuuse o~ the confusion. 

1 would like to Bec an option a v ailable (either on a slte 

I a 

Ib 

basis or o n an indivIdual basis) ~or remote hardcopy delivery. lc 

, hove found hardcopy ueei'ut in a couple ot cages--vhen the 
network or NLS is down , overloaded or otherwJse uI\uvailable 
and when [ wani to read l\ document that has been a.rchived 
but do not know until r read It whether or not ( can use it 
online. 

Would it be possible to have the Journal create a print 
file contHinin« all the articles sent or received by RAOC 
troops each day? We could then p rint Ollt at least one 
muster copy here each mornin~ when ~he trati'ic nn the net 
is relatively low. This .ould not requIre a printer to be 

on standby and would put the burden o~ printIng Journal 
hard copy on the user(RADC). 

J~ jn addition to this, If we could ge t lndcles to the 
the RADC Journa 1 items buil t say- once a mon th, we wo uld 
have the begInning 01' a hardcopy backup sys1:em here at 
RADC see--offer to this et1'ec1 _from DVN (MJOURNAL, 
15437,4:w). 

In SOme o~ thp diBcuB~ion on FTP J noticed nn ID was used in 
addressing the docu.ent to a foreign host . ra this a 
TIP/network command or a literal that is transmitted to NIC? 
If its a Network command this Is bad because IWLAC users who 
are usinR NDNLS cannot talk to th e Trp once they have go tten 
into NLS. T~ thIs is a literal that has to be transmitted to 
NIC, this is also bad, since the NTNLS user has to rem ember to 
~ype a double a 10 have ~he TIP transmit the text that 

Ie! 

10 2 

lc2a 

folloW9--0 small po int but one which Can cause n lot 01 g rief. 1rt 

1 
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) 

DLS 23 - APR-73 06:0 9 
Comments on current and p l anned Journal servi ce 

(JI 6050 ) 23-A PR-73 06 : 09; Tit l e : Autho r( s ): S tone , Duane L. /DLS ; 
CJ a trlbutlon : /dvn Jhb ; Su b - Co ll ectJon s : RADC ; C l e rk: DLS ; 
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) 

) 

JBP 23-APR- 73 15:12 
f tp comments 

comments on ~tp document of 1 8 april 73. 

i still disag ree about the mettlod 01 Indicatin g contInuation 
l Ines of a reply . I suggest that there be a specifIc 
continuation code (say code 001' then the example on pag e 32 
would be: 

100 :fl rst line 
001 continuatIon line 
001 another line 
001 last Une 

thus there would be n o need to look for a minus sign or to 
ha v e reply lInes without a code, both of these being 
execptJons to the rules. also this would not have any 
i~ pllcntlons about the use or non use 01 t he telnet GA 
me chan ism . 

on pag e 4 5 the 5 th lIne from the bottom has an extra F . 

basIcally i like the document there are SOMe things In 
protocol J dont like but i wont 1'I t(ht a.bout (e. g . dont 
hi ts). 1 do hope that this much can be accepted by the 
comlttee and communi ty. It does appea. r that some of the 
that John day at illinois Is talking about wlll have to 
Jncorporated eVentually. please keep me posted on 
developments. 

jon . 

1 

the 

care 

stu~f 

be 
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I tp comments 

( ') 

(J 16051 ) 23-A Pl-'-7315 : 12; Title ! Autho r( s ): 
I J BP; D i s tr ibu ti on : / NJN; Sub - Collect i o n s ! NIC ; 

) 

) 

JBP 23- APR- 73 l 5 : 1 2 

Pos t e l, J o n a t han U. 
C l e r k ! J BP ; 
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JEW 23-AP R-13 .11: 53 16052 
P rivacy In Journal Dia l og -- Injtlal Thou~hts 

INT RO DUCTION 

We first reco~nize the tact thut individuals and g roups within 
~he Netwo rk o~1en ne ed t o conduct dialog whose Bubstance (or 
even existe n CA ) is n ot" known to the Network communI ty aT 

larg e . We also reco g n ize th e power o'f the Journal as a di alog 
suppo rt aid (because o~ g roup idents , the fact that the sender 
needn't know the recJpient's address, etc.). Finally , we 
a d mit that the Journal in its current state is u se less as a 
mechan ism r.o r condu c ting non-publi c dialog, and ask ou r selves 
what chang es m i gh t be made to support this type of 

1 

communIcation. la 

All phllses of non-pu b lic dialog -- c reatIon ot doc uments t o be 

mdiled , delivery a nd ton g-term storaa e and catuloginK o~ the 
dDcumen t s -- n eed to be sal'eguarrfed if th e sa ·reg uardin g ot. any 
phase is to be Inea ning :t.ul. rt.s o:f little conso l a tion that 
access to the de livered , pe r manently-recorded doc ument is 
proper ly co n tro ll ed i£ a curious or ma li c ious user can 
intercept a draLt o~ the docume nt While the au~hor i s 
composin~ It. th 

PRIVACY DU R ING COMPOS ITI ON 2 

Avoidl n ~ Explicit Access Violations 

The c r eatIon o~ a documen~ ~o be malled vi a the Journal can 
be a lena thy process , spannin K a period of days, weeks, or 
lIIonths . Th rough01.1t t his pe ri od -- howave r lon g -- the 
documpnt In various d r at t stages ex i sts on - line as a ~11e 

in the autho r' s d irect o r y. I t the dOC lim e nt Ls pa.rt. of some 
non-publIc di alo g , access to the dra~t, as well as to the 

2. 

ti.nal documen~ , must be properly r estric ted. 2 al 

[We are assum ing here that the a uthor has 
compose the document in NLS . He may, of 
to pe r fo r m that ~ ask elseWhere ( e . g ., In 
but then responsibility ~or sa~e8ua r d ln g 

during const ruc tion is his, not ours . ) 

chosen to 
course, choose 
his home hOS~) , 

the documen t 

For documents au thored by a single individual , thIs kind of 
saieauardln& requIres t ha t r ead- and writ e -access to the 
ri l e be lImited to t he a uthor ( an NLS ideot, not a TENEX 
dlrectory). But when th e document is authored by mo r e than 
one user, or when the autho r wishes other users to c riti q u e 
a drart of the document, then ~he ab llJty t o exte nd r ead­
and wrIte-access to a g roup ot users ([ dents ) is desirable. 
Hence, the ~o llowln ~ p r oposal: 

1 
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) 

) 

JEW 23-APR-73 11:53 16052 
Frivacy in Journal Dialog -- Initial Thoug hts 

P1: - Assign to each NLS ~j~e three ident lists 
desi g natin g , respectively, those sets of Indivldllals or 
groups to be gra.nted read , write, or access-modif i cation 
access to the 1ile . 

Enforce these access controls wt~hin NLS . 

Provide commands withLn NLS to modify the access 

2a2a 

2a2b 

lists . 2a2c 

[ Note: The whole notIon of bullding an access scheme 
any_here but in the monitor is fraug ht with pitfalls . 
Implementing access controls in NLS works ~ine 
provided that ALL access to the 1'lie systelQ is made 
throu g h NLS . EXEC commands such as DELET~, and 
ussembly lang ua g e programs wh i ch employ file system 
JSYS s can be used, obviously , If allowed to ~he user, 
to break tbe protection mechanisms] 

Basin g access controls 
be provided to prevent 

on identa r equires tha __ t a mechanism 
their 1audulent use. Hence: 

P2: - Assi g n to and store in the ident system a 
password ~or each ideote 

- Require the user's ident and NL.S password , r ather 
than his directory name and TENEX paS€l1ford, as logIn 
parameters (in a.ll .torms of log in -- EXEC, FTP, etc.) . 
That is, let the system infer directory name .t r om Ident , 
rather than the conve r se , as Is currently the case. 

Provide a command _ithi ll NLS t o change the user's 
NLS password . 

Avoiding Subtle Access Violations 

The TENEX link mechanism adml1:s o~ a rather subtle form of 
read- access violation. While a user Is io the process o~ 
listIng a non - public file on his terminal or submitting it 
(particularly i.t it's a messa.g e, rather than a ~Ile) to the 
Journal, a n unexpected link f ,roro another user may cu.use the 
system 01'" the user to disclose sensitive Ini'ormution before 
the link Is noticed and wo r k Is suspended. Rence: 

P3: Modify NLS to re1'use links whenever a non-public 
~ile is opened or white a non- public item is bein g 
submitted to the Journa l . Re-enable links when the file 
is closed or the submission p r ocess complete . 

2 

2a2c 1 

2. 3 

2a3a 

2a3b 

2a3c 
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PRf VACY DURING JOURNALIZATrON 

Non-publIc Journal itel'lls need 1"0 be prot"ected tl ga in~t access 
durln ll "the Journallz8'tlon proccss , i.e., :trom the time of 
suhmlli'ls i on t o -the time 01' delivery and catalog ing. This 
r equ irement simpLy forces the Journal. to exploit TEN EX access 
mechanisms to Ma/eg uard wor.kln~ fl1e8 and citations . 

PR IVA CY IN THE CATALOG AND IN LONG-TERM STORAGE 

The author ot a non-public Journal 1 tern requi re s hy defl nJ tion 
that read-access be restricted to 0. subset" 01' the Network 
co/nlnun 1 ty: 

P4 : - Allow the autho r of II. non-publIc Journal I tern to 
specify the read-access ident lIst (which is distinct ~rom 
the distribut i on tis~) ~or the file In which the Item Is to 
he permanently stored. This tJst, of course, In ge neral, 
witt be dj~£erent than it was durin g the composltJon 
process, llmi~ed probably, In the latter case, to the 
author(s) and those consulting on ~he item, and Ln the 
foruaer "to the recipients of the Item a nd anyone else the 
(Author chooses. 

Allow the author to specify also the 
access-modificat ion access list. He may choose to reserve 
tha t prl vil edae tor himself , at~owl ng subsequent, secondary 
distribution to users outside ot the Inltlal distribution 
list; he may choose to transfer it to the recipients, 
allowin~ them to injtJate secondary distribution to other 
users of their choosing; he may tranB~er it to Some third 
party; or he may decllne 1~ altogether (with a null access 
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3 

36 

4 

4a l 

list). 40.2 

The Journal shouLd automatically set the 
write-access llst to null (that's klnti of the definition of 
the Journal). 4a3 

At SUbmission time, the autho r specifies those subcoLLrctjons 
t o which the non-p ublIc item belonUs . A catatog -- an on-line 
~ile -- Is generated periodicaLly for each sUbcollectlon. [I'm 
~uesN ing about this; 1 assume that's what subcolLections are 
u1l about). 

P5 : Al1.ow the crpator of' a suhcollectJo n to Bllccl:fy a 
read-access li s t for tbe file that contains the 
subco lLectLon catalog . Thus knowledge 01 the ex i stence of 

3 

4b 

I 
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the dialog and ot its progress ond contrlhu~ors can be 
limited as des ired. 

The author "my desire that no record 01' a dlalug be made -- no 
copy 01 the Item placed in long-te rm s torage and no catalog 
en try made . This caBe has gon e by the name of "unrecorded 
dlftlog" and should be supported . Fftch user on the 
distribution list Is g iven his own copy ot the item and no 
access tis~s exist . 

P6: The Journal should SUppOf"t unreco r ded d i alog . 

PRIVAC Y TN DELl VERY 

Non-public Journal items mus t be sate~uarded in the 
recipients' maIlboxes. The mailbox ~o r a user whose home bost 
i s SRI -A RC is the JOURNAL branch In his Initial ~ile t which 
contains citations t o large items and the text 01' sma lter 
ones . Probably, the most straightforward way to Insure the 
inteArLty 01 non-public Journal items in the user's initial 
:file Is to reRtrlct read access to the entire initial file 
(TE~EX does that with MESSAGE . TXT ~iles). Given Pl, the user 
c~n do that iT ho chooses. 

For those users receiving delivery ~hrough the Network , the 
r eceiving host mus t ussume respon s i bi lity ~or insurJn ~ that 
access rest rictions a r e honored . All the Journal can do la 
ta~ the delivered citation as p rivate: 

P7 : The Journal should e~ploy what means the Network mail 
pro tocol provides to Inform the rec i p ie nt ' s host thut a 

16052 
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5. 

5b 

piece of ma il is private . 5b] 
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this ~ile is bein g s ubmlted t o retain on- line access ••• d lrectory f il e 
space a s welL as entire syst em space ur@e ntly needed. U n cer~ajn why 
this f Il e was never achlv ed; wilt be de l eted now . 

16053 
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EVALUATION OF THE AUGMENTED .HUMAN [NTELLFCT SYSTEM: A PLAN 

Jn~roductlon: The Au~mented Human tn~ellect System (AHIl has been 
described In theor e tical a nd phi losophical terms by Jts ori g inator, 
Dr . Douglas En g lebart, S tanf o rd Resea rch Tnstitute, in a series of 
leng thly documents presented over the pas~ decade .. ThJ s introductJon 
i s a brief description of AHI based on the practical impllcations of 
the system. This descriptJon is probab~y limjted by the envJronment 
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1 

In which the system is being evaluo.ted, a g overnment research and 
development center. In addition to provJding the un:familiar with some 
concept of what AH I Js , these first para g raphs should provide 1\ basis 
for compar i n g our preconcept ions to ac tua lope ra t J on I n a wo rk in g 
envi.ronment. ,. 
The g eneral pur p ose o"f the AHI system in one statement : to increase 
the effectiveness ot Individuals and g roups throug h the use of 
on-line computer technolo~y in the routIne performance o£ their Jobs 
where th~se Jobs are p rimarily the g eneratin g and recording of ideas, 
notes, plans, correspondence, etc . in an org anizational environment. 

Thus an indIvidual user sIts down at an interactive termIna l and 
creates, 
that he 

stores, org anizes, 
Is concerned wi t"h. 

mft.nJ pula tes , written textual material 

1b 

1e 

Entering written text into computer storage is very much llke 1t 
would be on a n automatIc typewriter. lc1 

Once text o"f any kind is entered, however, it is avellable -tnr 
whole host of opera~ionst not the least o~ whIch 1s a power~ul 

text edIting capability. This capabilIty Is sJmilar to 
commercJally available text edj~ing packa g es such as those on 
Honeywell GECOS III Time S hari.n g System. 

• 

'he 
1e2 

S ome important advantag es o-t AU] in this area are th e full duplex 
echo or instant feedback. Commands are reco g nized by the first 
character a nd then displayed in full automatically . The rich and 
powe r ful command lang uage enables R user familIar with the syntax 
and vocabulary to do almost any conce1.vable editin g . The command 
lan g uage includes many shortcuts such ~hat ~ user can communicate 
wIth the system about as fas~ as be can type and think . Ic3 
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Tex~ ed iti ng is greatly a i ded by hierarchically struc~ured 
s ta tements . Eve r y statement is automatically numbe r ed and dssl g ned 
a user deter min ed l evel In the hierarchy , whic h dete r mI n eA the 
r e l at ionship to th e text. This structure co nsists of en~ltieB s uch 
as p l exes , branches, g roups a n d stateme n ts . Usi n g thi s st ruc tur e 
any specific amoun t of tex t can be moved anyplace in the system, 
a n d changed or deleted In any am o unt. 1c 4 

The "tree " s truc ture Is th e n usable by a set o~ commands c alled 
viewspecs. T heBe fac il i tate vi e wing specIfIed l e vels In the 
hi e rarchy thus controlling the lev e l of detail or whatever the 
u se r want s disp luyed or p rinted . l e5 

The tree st ructur e works within flIes whIch are some thing like 
documents or books which a r e the s torage u nit for the executive 
software. These provide a means o f fur ther s tructurin g text. 
Command s ex i st such that f i l es can be combined , in pa rt or in 
whote, with any other file, and the user can "Jum p " around his 
various ~Iles . AHI i s simi l a r to a li b r a r y where a pe rson merely 
t ypes hi s r eques t and al l books ure p r esented to hi m £or instant 
composition in to a r eport o r other n ew textual e nt i ty. Ic 6 

It is of grea t importance 
library a v a ilabl e to him , 

that not 
bu t all 

ava il able I~ access is pe rmitt ed . 

only are t he f il es 
sys t em users' ~tles 

tn hi s own 

a r e 
ie? 

AdditionaL capahi liti es 01" AlII are beyond the most snph l a lcated text 
ed i to r . They inc lU de commun icating with other users, se n ding 
documen t s and co rrespondence , coo r d inat ing wo rk. Joint and e ven 
simultaneous p re pll r atJ.o n at text , etc . Id 

This capabi li ty per roits the system t o act as the medium ~or 

handlln ~ a ll the p aperwork o~ a n org a nization. Ra ther than the 
traditional writing or dic t a tling , ty p in g , r e vIewing , tYI)i n g , 
ma iling or hand carryin g , and repeatin g the process to In co r po rat e 
tbe changes o£ r eviewLn g pe rsonn e l, the whole p roces s , no ma tter 
how many r evis ions , may be done throu&h AR1. T h e paperwork wo uld 
be p r e p ared at the t e rmin a l, entered Into the syste,n which would 
transmit It to th e spec i £ i ed pe rs on ( s ). Their chan g es , 
recommendations, o r approval would th en be entered at their 
t erm in a l, and then be made a v ailab le t o the next approp riat e 
person. The system has a mea ns o~ aler tin g a u se r when he ha9 a 
rnessa ~e (some new paperwork t o act o n). In speci"flc cases SOPs 
(standard opera ting procedures ) woul d be devIsed to g u ide the 
process . l dl 
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There are numerous specialized 
tabulatjon methods, management 
distribution systems, etc. For 
~or DNLS and TNLS. 

JHB 23-APR-73 05:25 

packag es within ARI includin g 
tools, computation devices, 
the details see the user manuals 

]6053 

'<12 

Perhaps whnt is necessary ~or ~hose who are interested is to come to 
grips with the concept of a system that does almost anything computer 
technolo~y can do with typewritten English lan g uage information . 
Consequently, 1.0 any p&rtlcular env.lronment a person or g roup o~ 
persons can sJt down and do the written portJon o£ their jobs using 
this sophisticat~d computer rather than penCil, paper, typist, more 
paper, pencil, ..... Ie 

'he Evaluation Plan 2 

PURPOSE! The purpose o~ this plan is to propose a methodology for 
evaluating the utility of the tools a nd procedures that are part of 
the ARI technology ~or potential Air Force users. 2a 

DlSCUSSION: The investi g otion will be dJvided in~o two phases 
(.On the two maJor areas o~ concern, (Phase 1:) the individua.l's 
the system and (PhasE' Lil an organJzation's use 0-( the system. 

based 
use of 

2b 

THE INDiVI DUAL : This phage entails findin g ou~ What improvement 
occurs in the individual's per:formance when he uses the AMI system 
to accompli~h his daily activities. This will inclUde the el-tect 
of hav.lng other's work availahle on-Line (c g . p lans, meetin g 
notes, documents, etc.) but wILL not involve specific attempts to 
compare manageme nt structures. Manasement will be Involved through 
the recei p t of communJcations via the system and the use of the 
system to re po nd to these communications. (Detai l s will be 
presented below . ) The evaLuat ion wi 11 be based on a compa r ison 
between groups of ind ividuals that are as sjmllar as possible. 2bl 

THE ORG ANI ZAT I ON : This part 0-( the e£~ort wiLL be concerned with 
how an org anl".{;ation such as a branch performs when augmented by 
the indJviduo.l 's use of the system and procedures and techniques 
that have im p licati o ns f'or ho .... individuals wor1< to gf"ther and with 
a manag ement hierarchy. ThJs investiga tion will :follow th a t o.f the 
individual p rima.rily because of the increased disruption of normal 
working routlnes and the much lar g er population requJred. The 
effects of this kind of study warrant a g reat deal of cautjon and 
p r epa ration due ~o ~he massive chan g es and the concommitant 
PSyc holo g ical reacti o ns . 2b 2 

~or O r ganiza tional Aug mentation: There are two areas 
the changes in group processes and the changes in 

Implications 
of concern, 
man ageme n1. teChniques. 2b3 

3 
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Implications ~or G roup Process: Currently there 1s little 
planned interaction amoung jndividuais beyond meetIngs and some 
d istribution o:f meeting Ilotps. ARI technology includes speci:fic 
methods for Increasing thi s interacti. o n re s ultin g In more o f B­

team e:ffort. I t p romotes communication I:'i.mong persons working on 
the same or simiLar e~fnrts and opens channels o~ communication 
where ever this would fa c iljtate the accomplishment o:f the 
jobs. in order for this to wor.k, g roups must he mo r e than some 
indivlduals working on dJf.terent aspects of the same thi.'1 g . 
They must haVE> a gro up indentJ"ty to which they are wiLling to 
relinquish some o£ their personal needs and goa l s ~or the 
bettermen t 01 the ~roup . The goa l of the team is more important 
In a g Iven task context than the g oals o£ the individual . rn a 
team, nll aspects of a task are sha r ed and all members must 
contribute positive and negtl."tive feedback and ideas. 
("Brainstormin g 'l should be a common activJty.) Unless this 
happens a team effort is much l ess likely to evolve. Whe re this 
does not evolve naturally, "trainin g ( g roup dynamics laboratory, 
human relations training) is available to promote group 

2b3a 

Chan~es in Mana~ement Techniques: 2b3b 

Vertical com~unlcatlon wIthin the branch organizat~onal unit 
would be increased. Decis i ons would be made at the branch 
level with much more consultation . 11:h concerned workers, 
and most of the planning in~ormatJon, gu idelines, and goa ls 
that managers use would be avaIlable to workers . Although 
thi s is not the modis operandi In many mana gement 
structures, this Is the case at the ARC ( SR I). Recent 
research shows that improved morale, de votion to Job, 
commitment, productivity of Individuals, etc., results from 
these changes In the conduct of business. 2b3bl 

The tradeo£f from these increases In communication has 
historically been a loss of efficency. However, a very 
important product o~ AH[ has bee n the implementatJon o~ 
modern, "o pen" management techniques wIthout 10SB of overall 
efficiency. 2b3b2 
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Some 01 the specific e£fects in a branch are that 
decisJons are made at the branch and section l eve l wJth 
more inputs from all branch workers. All guidelines , 
policies , ratIona l es, political expedients, etc . , a r e 
made avoLlable to the workers who then have the 
oppo rtunit y t o question for increased understanding and 
to pro vi de relevant feedback to the manag ers . T h e worke r 
"fol l ows hIs work throu~h all levels oj' approval a nd has 
the opportunity to de 'tend his position 1:f need be . 
Manag ers become more ~acjlltuto rs than in the past and 
are responsible to see tha, t al l pe r son n el understand 
cur r ent activitJes . They a r e pushers in the sense that 

t 6053 

they coordinate a n d j nquire about de v elopments . 2h3b2a 
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PHASE r: rNDIVT DUAL USAGE OF ARt 3 

rn order to assure meaning fu l results, all available techniques ~or 
~~~herin~ evaluative data ~re beln @ used . Phases one and two wi ll use 
the 2 g eneric kinds ot measu res available , psycho~etric and 
performance . There are fIve psychom~tric tecll n i ques, (1) a n 
experime n tally controlled attitude questionnaire, (2) a content 
questio n naire, (3) i nterviews for Job profiles, (4) superviso r 
Interviews for comparative Joh qua l ity, anrl (S) comments . Perlormance 
will be measured using time records and by compa rin g two g roups 
usin~ a standa rdized tes~ Job in an expe rl ~ental format . The r esults 
in each case wl11 be collated , analyzed statistically , and 
Intercorrelated . 

(Tech1) Experimental Design for the udm_inist-ratinn of the " T" 
Quegtionnalre: 

3a 

3b 

ThIs is a standardized attitude questionnaire whJch is desi g ned to 
measure subjects g eneral atti tude toward the ART concept BEFORE 
actually contactIng the system and then a~ter flill use o£ It . A 
~our posltion scale is used. (See appendIx) . 3bl 

Hypothesis: AMI can be shown 
attitudes toward the g eneral 

to be effective by measur i ng user 
concept o~ job automation aids . 

Independent Variable : Use o~ ~he equ i pment (Treatment) 

Dependent Va ri ables: 

Time n ecessa ry to complete Job tasks 
The ~ttltude toward computer teChn ology in g eneral , text 
editi n g , flle storin g a n d sharing , tlle p resentn~ion, and 
systemized team acti vity. 

[ndependent Variab l es held constant: 
Job Task Type (see Population) 
Personnel characteristics and type o~ positon 
Training time and lnstructlons 
Termina l availability and type . 

Desi g n format for the "1''' Questionn aire: 

3b2 

3b3 

3b4 

3b4a 

3b4b 
3bS 

3bSa 
3hSb 
3bSc 
JbSd 

3b6 

The IITI' questionnaire will be g Iven to 1 group of users before 
use and J g roup of non-users as a control. This will co n stJtute 
a pretest, and wjl1 p r ovjde the ba~ls for compariso n wit h the 
results of the some questionnaire after full usaKe of system. 
The split g roup prptest is a control tor test effects . 3b6a 

6 
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Groups: (1) users with pretest (T(l'), (2) users without 
pretest, ( 3 ) non-users with pretest , (4) n on- use r s w i thout 

16053 

pretest. All Rroups wilt receive th~ post test (T(2)). 3b6b 

USERS 

NON- USERS 

PRETEST TREATMENT POSTTEST ..... ... . .. ....... ..... ... .. ..... .... . ......... 
1 T( 1 ) 

2 

1 
2 

T ( 1 ) 

x 
x 

T( 2) 0 
T( 2 ) 0 

T( 2 ) 
T( 2 ) ................... .... ... .... ... ... .. .... ... 

TIUB FnAME 
[ 

months 

training 
t 2 3 

J[ ( - -
4 5 

use------) 
6 7 R 9 10 

3b6c 

] 

Jb6d 

This is a nonrondomized Solomon tour-~roup design with a small 
N. The N o~ approximately J6 (4 grollps of 9 each) necessitated 
the nonrandom select ion 01' subjects for the g roups. See the 
section on population . Jb6e 

Populat Ion (as large llS possib l e) (36' . 3b7 

SubJ eCTS wi L 1 be ass 1 gned to @roups baAcd on de ;tac to usa 0 r 
non - use of the system and the ~ollowin g cr i te r ia: age , l ength 
at service time , rank , Job task type prorite , and type at 
pOAltion (manager, eng ineer , administrator , clerical, and 
expc r lence wJ th computers ). 

SubJects : 
User group 1 
[See \ l s1"iog 

Trainin g : 

User g r oup 2 Non-ugers 1 
0"1 g r oups and data helow f3d2 : m)] 

3b7a 

Non-use r s 2 
3b7b 

3 b 8 

TraJning should be controlled, that Is as nearly the same for 
oach subject as possible. A l ist of the comman ds to be 
presented in a p redete r~ined order will be constructed alon g 
with practice exercises -for each . The time spent on the initial 
present~1ion of commands should be standurd i zed . See ~ile on 
training B~1'ort: (La .... rence,TRAEFT t :lI1) 3bBa 
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Lenrnin~ cu rves are based o n a s tra i g ht forward re co rd of time 
spent in -the l ea rnin g si.tu~tlon. The l ea rnina s ituat ion i s 
de~lned as a ny uSR@e of~ th e system p rior ~o the point at which 
n o signi f ieani- Increase in skill I~ obse rvable, Ie. when th e 
l ear nlnlt c urve l e vels o:f1'. The s kill l e v e l that is beins 
plotted aQains-t time will be acse rtalned throug h a comblna~ion 

of dJrec -t a nd unobtrusive tests . 3b8b 

Th e Interview t~ chnique is bein~ u sed to rec o rd the amount of 
time e ach subj e ct spends in -the l ea rnin g sit u ation , roun ded off 
to the ha lf hour. These records will be maintain~d throug h 
PhlJ,se lT, abou t a year tL n d a h a lf. Whene v e r possible , the 
r ecords will be maintained trom th~ ~Irst trainin g /experience 
w i th the sys tem. Jb8c 

Da ta Co ll ec -tion Devices for technique 1: Jb9 

Test QUest ionnal re (IITII J: see :llle q u es t ( OUEST ,:m) 3b9a 

( Tech2 I React l on ques t lonnai r e (" 0 "): 

" Q" wil l he be admlnistered only at th e end of 
de t er. ln e apecI1i c reactions to use of AUf . Two 
w i ll be used: 

3c 

th e expe ri ~ent t o 
types of questions 

3c 1 

Attitude sca l e questions dealin g speci1ica tly wj t h AH I. 3cla 
I n pa rtI cular the : 

1. equipment It se lf 
2 . 
3 . 
4 . 
5 . 

6 . 

required use of equipment 
cha nge ln Job habits 
se rvI ce p rovl ded 
pap erwor)< with AH[ us opposed to be-tore 

l a n g uage and syntax . 

3c lal 
3c lala 
3c lal b 
Jc lalc 
3c lal d 

aug mentat ion 
3c l a l e 
3c J al-f 

Mut~l p te choI ce q u e stions a nd open ended q ue s tions to ga ther 
info rm at i o n about system availfthilj t y , t e rmina l 
characteristics , serv i ce qualIty , tan~u&&e t p roble ms n ot 
addressed in the da lly tog , e t c . 3c l b 

(T ech3 ) Int e rvi ew to de t ermine ,j obs of the popu l atIon: 3rt 

S u hject Profile by Job Task Type : 3d 1 
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A semi - structured intervi e~ has been accomplish e d b y a Utica 
Co ll ege cont r ac t o r. The s Ubj ec t s were asked to determine th e 
pe r cen t o~ tim e spent in each Job ta sk type . The li s t ot task 
types has been estab li shed by the expe ri me nt e r Intuitively, and 
i s p r esen t ed be~o~. Jn~ormation s u ch as qUa lIfi cations on 

the task se l ec tion was reco r ded as open e nde d data . T he 
r esu~t ant da t a tor each indivi dua l has been used to assign him 
t o the appropriate g roup. T hi s X~c llJt a t es g roup similarity 
based on Job type (s ee listing be low). 3d ta 

A g rou p p ro t il e will be compiled f r o m th e JOb task type data . 
This wltt take the ~orm o~ a g raph s h owin g th e respec tive Job 
types for the each g roup . A correlation will be comp uted 
between th e us e r g roup and th e c ontrol ~ roup based on th e mea n 
pe rcent ages in the Job task ty pes tor ench g roup. This will be 
an indicator of any dll~erences between g r oups which wouid ac~ 
as a Auurious variable. Jd Jb 

J ob tas k t ypes ( ge n e ral cata go rl es o~ J ob activities': 
1. P ro~ r aOlmln.lil 

2 . Project e n g Ineering , includJng : 
Co ntr act pape r work ("for ms memos, etc .) 
r evl ew ina proposals a nd r e llo rt s 

3 . Writin g plHns and/or report s 
4 . Soltwa re operation (incl . e v a luat i on , debugging of 
packages) 
5 . Bri efings 
6 . Oemons~ratlons 

7 . Man8gin~ o t her pe rsonnel 
8 . Ad~ lni s~ rative paperwork 

Jd l c 
3d l d 
3d l e 

3d leJ 
3d l e2 

3d tf 
software 

3d t g; 
3dih 
3d1J 
Jd tJ 
3 dlk 

9 . S tu dy, review or the state-of-the-art , readin g , 
sea r c h, etc. 

11 ter a ture 
3 dll 

10 . Secreta rial work. 3d tm 

G r oups and Onto. 3d2 

q 



JR" 23-A PR-73 05:25 160 53 
EVALUAT1 0N PLAN FOI~ ARI 

) 

.Job TARl< Type Popule t i o n Prot IL e Da ta 

JOB TASKS.: I 2 3 4 5 6 7 8 9 10 

SUBJECTS: 

USERS 1 3d2a 
McNameru 0 10 0 0 10 5 55 10 10 0 3rt2al 
Lawrpnce 0 50 20 0 5 0 0 5 20 0 3d2a2 
B u cerri o 0 0 0 0 20 0 30 50 0 0 3 d2a 3 
I uorno 5 15 20 0 15 5 25 0 15 0 3d2a4 
Rzepka 20 5 20 5 10 5 5 5 20 5 3d2 o S 
Sliwa 0 45 12 5 10 2 0 1 25 0 Jd2ao 
Se r oKS t r om 10 70 5 0 5 5 0 0 5 0 3d2a7 
Daughtry 50 5 10 0 5 5 0 5 20 0 Jd2a8 
Petell 0 0 0 20 0 0 0 30 0 50 3d2a9 

USERS 2 Jd2b 
Paners. 0 10 65 5 3 5 0 0 12 0 3d2b l 
na ir 0 15 25 20 3 2 5 15 10 5 Jd2b2 
VanAlstine 60 20 0 0 0 5 0 5 J O 0 Jd2b3 
Lui zz i 25 25 10 10 10 5 0 5 1 0 0 3d2b4 
Cav ano 1 5 45 5 15 5 5 0 5 5 0 3d2b5 
Stone 0 20 40 0 10 5 5 5 10 5 3d2b6 

) Tornal n i 5 5 10 0 20 4 35 1 20 0 3d2b7 
Calicchia 50 10 10 10 5 5 0 0 10 0 Jd2bR 
Lamonica 10 2 2 10 0 72 1 3d2b9 

NON-USERS 1 3d2c 
Vito 29 1 5 15 3 2 0 5 6 25 0 Jd2cl 
01n1tto 10 40 10 0 5 0 5 10 20 0 3d 2c2 
Trad 29 5 15 5 5 5 20 1 15 0 3d2c3 
Nel so n f 20 5 5 8 1 40 15 5 0 3d2c4 
Patterson 25 4 1 25 0 0 0 5 40 0 3rt2c5 
Wi lli ams 50 5 5 1 0 0 5 5 10 5 5 3d2c6 

" S tillman 5 25 25 0 15 0 0 5 25 0 3d2c7 
Rob inson 10 20 10 30 5 0 5 10 5 5 3d2c8 
De.tiore 4 4 15 4 4 3 0 5 59 2 3d2c9 

NON-USE RS 2 Jd2d 
No rm a n d 20 15 10 40 5 0 2 5 2 3d2d l 
N Sti ll llla n 15 5 20 20 5 5 0 5 15 10 3 d2d2 
X 1.ayton 10 35 0 10 5 0 0 40 0 0 3d2dJ 
Ce llini 20 10 10 20 0 0 10 10 20 0 3d2d4 
P revit e 13 2 20 0 15 0 20 5 25 0 3d2d5 
Bauer 50 0 0 15 0 0 0 15 20 0 Jd2d6 
Re i mann 0 40 15 5 10 5 0 0 20 5 3d2d7 
Lan(l'es 10 20 25 0 5 0 0 5 30 5 3d2d8 
Mar-cocc ia 0 0 0 5 15 0 0 20 0 60 Jd2d9 

) 

10 
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The task types witl be r ated by a team of Jud~eB as to th e 
intellectuality, Je. the amoun~ o~ thought requi r ed. 

Scale to r ate the inte ll ectual nature of the tasks: 

Scale: 
1 •••• 2 •••• 3 •••• 4 •••• 5 •• •• 6 •••• 7 •••• 8 •••• 9 • ••• 10 
least int e llect ual most intellect u al 

eg o r o utine pape rwork ( a fo r m ) = 
creatin g a p l an or r eport = most 

(Tech4 ) r ntervtew 01' BUpl"rvJsorg! 

l east int e ll ec tual, 
inte ll ectual . 

In a semistru ctur ed int erv i ew , sup~ rvl Bo r 8 of the user g roups 
be asked to es ti ma t e change in qua lIty of work due to use ot 
( compa r ed to withou t AR I). 

(Tech S ) Comments : 

3d3 

3d3a 

3d3a l 

3d3a2 

3. 

wi It 
AJn 

3e 1 

Each user wIlt be asked to establish a fIle ce tl ed "c omments l' In 
h i s directory whe r e he can place r eac tions or p r oblems when th ey 
occur durin~ usase . To he l p det e rmJne t he causes 01 p rob lems, he 
shou l d retaln the bardcopy of the d l1flculty (TNLS) a n d p r e fix the 
date and tlme to ~ach commen t. 311 

Performance Meas urements: 3g 

Performance Expe rim ents: 
for P hase r and to p jlot 
t as t s wjLl be run. 

In order ~ o obtaJn 
the e x per i men t s In 

more objective data 
Phase TI, per fo r mance 

3g I 

The r e l ati ve ef~ectiveneS9 of Ali I c ompa r od t o con v e ntl o nal 
methods and T ex t editors will be measu r ed l!'lo r e di r ect ly by 
de t c rmin Jns 
throughpu t 
task) and 

the respect ive pe r fo r ma n ce 
time (to~at ti me necessary 

requi r ed . 

pa r ame t e r s s u c h as 

ma nhours 
to complete a specl~ic 

3s 1a 

A primar y co n ce rn wi tl be to contro l for eXper i ence with 
computers , and to measur e the e~tec t o~ the sys t em on g r oup o r 
I't eam " pe r~o rm8n ce . The tirst samp le s wi ll be a t the g roup 
level of o r ganiz ation (N= apprOX i mate l y 5 )' thp lowest l eve l of 
mana~ement . Th i s co in cides wlth the number of 
at the t i me and th e number of t ermina l s . When a 
branch) ls t raIn ed a n d equJ pperl the evaluat i o n 
on t he sect i on ' s (or a b r anch's ) pe rf ormance • 

"'ethod : 

II 

pe r sons trained 
sec t lon ( o r a 
will be based 

381)) 

3,,2 
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The sectIon comparison will include prog ram catl which wIll be 
Jud g ed o n overall quality and timeline ss. Identical requests 
will be made o~ th~ sections with a short response time and the 
ability o~ the sections to resp ond within the specIfied period 
~lll be Judg ed on tlmel1ness and quality by the divisIon and 
branch chiefs. Interruptions, p ersonnel present, and other 
spurious varia.bles will not be directly con1-rolled or 
compensated for . These variables will he considered 
experimental conditions in O,rder to real i ze the effect of 
n ormal everyday working conditIons on respective pe r ~ormance . 

Compensation shou l d be fac lli~ oted throug h the repetition o~ 
speci~ic requests throug hout the experimental period . This 
should equalize the ef~ect o~ spurious variables between 
groups. 3s2a 

Measure ments: 3 g 2b 

Manbours required to complete a task must be recorded 1n 
o.rder to acquire meanin q :ful data . Subjects will be given 
sImp le ~orms to record the clock time spent on ~he task 
bein g measured . Each time the subject sits down to wo r k on 
the particular task (test task) be will l o g the time , and 
when he leaves the test task to do anything else he will tog 
that time . (Note: thIs procedure 1s the Least dlsruptI v e of 

timin g methods but wiLL require mana g ement support to obta in 
accurate records consistantly.) The experimenter will the n 
calculate the man hours ~rom these log s . 3g2bl 

SampLe Time Log: 

Name: • •• Date : • • • 
Enter time from clock that you beg in and end work on 
the test task each time you work or are Lnterupted :for 
more than rive minutes. 
Time beg in column: Time stop coLumn! 
(Elapspd time , will be calculated for you .) 3g2blal 

Throug hput or total time will nlso be recorded. This Ls 
Simply the tIme i n days and hOUrs, includIn g delays and 
jnactive periods, from the beginnin g of a job to Its 
complet ion . 

Spurious variableH: S ee st8tement ahove, .3g 2a 

The Ch.ronlcle-- Serend .lpity InputA: 

12 

3g 2b2 

3 ,,3 

3h 
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Valuable data other than t h at obtained through the above methods 
will be available . The end result will be a ChronIcle or dibry 

16053 

o~ experiences with the system. 3h1 

The two g roups, users a nd non-users, will be aligned so tl\at the 
same management structure wIll be responsible to them. The same 
section chle~ (rSIV) and branch ch i e~ (lSI) will handle paperwork 
~rom these groups, in the case of the users this wilt be through 
AUl . The manag ers wIll be trained as system users and consequently 
will act on the work o:f theI r subordinates through AHI . This can 
provide v aluab le insiphts to o ,peration with AHI compared to 
trad L tionol procedures. 3 h2 

The managers will access the users work through their own 
terminltls, Inake comments and suggest ions, approve 
and return or send forwa rd as the case may be. 

or disapprove , 
3h3 

This ~ill not be a controlled Jnvesti g ation . Interviews witl be 
used throuf'!; hout phase -' to record the reactions o .f the users. 
These comments will be valuable as a p r elimInary inSight to the 
Phase II proJ>lem 0-£ aug menting II bra n ch organizational entity . The 
managers must keep a 10 K of their experiences witll users vs. 
non-users, and hope£ully will do so u si n g the system. Note that 
each manag er witl act as both a user a nd a non-user~ (For tbe 
con'roll.d p.rtion •• 'hi •• h •••• 'hey w.l1 b. considered us.r • • l 

3h4 
System Usage! 3 l 

Terminal usa g e: The 1ime indjvduals spend at respective termi n als 
as ~ confoundin g variable wIll be correlated with attitude and 
other measures of thut lndivJdual' s u sage 01 the system . 
Addit i onal explanation o~ this recording process was covered in 
the section a.hove on Trairting and learning curves; the sallie data 
will be used. It will be possible to have ANT record some of this 
data automatIcally. 311 

AHT r ecords use for eac h u se r by CPU console tIme, a nd file 
stora~e 24 hours a day. There is a TENEX set o~ accounting summary 
commands which have not been made operational yet {Nay, 1972)~ 3 _12 

Text Bdi tor vs. AnI: 3J 

13 
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A slgnLtLcant capabllity o~ AMI Ls po.e r tul 
~re ~any toxt edJtin~ packages aval.lahle on 

JHB 2J-APR-13 05:25 

text editing . There 
tIle commercial mark~t 

16053 

at leSB cost . 1 n order to determjne the o.dvanta~eB o:t AHI a direct 
coml>arison to a commercial l y avail.able packave is necessary _ The 
i n - thc-holliJe computing .1'a.ci U ty here at RADC I neludes the GECOS 
Text Editor and RUnoff subsystems on the lIonpywetl 635 TSS , which 
are representative o~ commercl.a l pucluLKes . 3Jl 

The comparison will involve 2 
(eatures of each system , thbt 

comparlson ot the per~ormance 
systems . 

parts: a comparative listing o~ the 
js what can be done on euch , and a 
at a roups usIn g the respecti v e 

3J2 

In addItion to the planned use o~ AH1, a sectIon unit will 
explol t Text Editor to I ts :full capu.ci ty . The clock Urne and 
total time necessary to complete various routln~ tus~s wilt 
tabuLat ed and compared to that recorded "for ARI; :for example , 
the times necessary to send a 1inished repo r t 01' 1 5 pages 
.forward 1'rom the Divlsion . Thl fl includes the revIewing lIlanage r s 
Inputs that routIneLy Inust be included be:fore anything l eaves 
the Division hierarchy . (Note: ISI S is already usLng Text 
EdItor on a sectIon level . ) This docs not Lnclude training; 
mana&ers othe r than the sect jon chief. Manage r s will act on 
hardcopy drafts o~ pape r work sent £orward . 3J2a 

The dir:f icultl es encounte r ed usi n g Text Edt tor are nume r ous and 
substantial as shown in an jn-the-house study of March , 1 97t , 
by Rair. These seem to center around oeCQS F.xccutive so:ftwa r e 
and are due I n part to an overload on the 635- 45 processors . 
Poor response time , errors , lost flles , tIo.nd systeln 
u n ava i labi l ity a r e a ~ew of the problems . These may be 
co r rected by the using sect I on , hut whateve r t h e case , they 
will he conside r ed an in te g raL purt of Text Editor a nd NO 
compensation will be made fo r t hem . 3j2b 

14 
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PHASB 1[: ORG ANIZATIONAL USAGE OF AUf. ( Fo r milestonp c hurt, see £i\e 
( EFFORT , 6 !ml . 4 

PURPOSE 4a 

The llurpose ot the seco n d phase of thE' Eva luation o~ AH t is to 
determine system ef:fect (veness when used to augment an 
organizational e ntity, in this case a branch (1St), a nd compare 
it s perf o r mance t o th a t of anothe r branch. 4a ( 

N~THODOLOGY : 

4b t T h e r e arc two ge n era l ways In which sys t em effec tiveness can 
be meas ured ! (1) socioMet ri c t echniques tha t will provide 
s i gni~lcant data ahou t th e e/fec~ the sys~en has on the 
indlvidua~B wl~lli n a team e nvir onment , ( 2 ) performance 
measurements that w ill Show the compa rative amount 01 time 
necessary to cONplete jobs with and wjthout th e system . 

4b2 Soc iome tric tpchniquas: 

4b2a The " T" QUESTIONNAIRE developed in Ph ase r will be 
administered to half at both bra n c h es t o de termin e a~ tltud e 

toward co~pute r technolo g y i n ~e ne rat. The non-~ est @roups witl. 
ac t us a control ~or tes ting elfects and time I.ups e . The same 
desi g n u sed in Phase r witl b e expan ded to the b r anch 
popul.ation s . 

4b2b The "0 " QUEST I ONNA .I RE will a n swer spec J fic ques tion s ahout 
AM I at the e n d of th e e v aluation pe ri od ( ftpproxi~a ~cty 1 yr.l. 
Th i s tost developed In Phase I . 111 not be g LvJn a second time 
to those who particJ pa ted in Phase [ . 

4b2c The ORG ANTZAT[ONAL CLT NATE I NDEX (OCl) (Stern , Sy racuse 
Univ.) will be employed to rnea.f'lu r e the way perso nn e l f u n ction 
in thi s wo r king e nvironment and to determine th e causal Loc tors 
stat i stically . This comme r cially ava il ab l e ques ti o nnaire will 
be adMini s tered In a con trol l ed format with the n o n-usin g 
b r anch acting as a contro l. 80 th bra n ches _ Ill r eceive pretes t 
and post tes t o~ t he sa rue questionna ire t o determin e the e~fect 
AHI has o n a t"am s t.ructure , wh i I.e controlling .for the effects 
o.:t "t est in g a nd time lapse betwepo tests. ( See APpend ix.) 

15 
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4b2d The ACTIVrTrF:S INI>EX (A I ) (Stern) ia a comme rciDl.ly 
ava jlabl e ques 1ionnnalre int~grated wltll the oc r that meusures 
ge n eralized personalIty characte ristic s . This wjll be 
administered to both b runche s to de termine what sJgnif i cant 
di~ferences In personnel exiR\ betwee n g roups . This will permit 
con1:rol of Ilo rsonll.iity differences, the signif i cant spurious 
variable. The results of th e A I are a score ~or each individual 
based on what act tvi ties he prefers (selected from a 
representlve list o~ 300 generalized activities) . 

4b2e Phase Ie Des t ~n Format: 

PRETEST TREATMENT POSTTEST ............... .............. .......... 
USER 
eRANCH 

NON-USER 
BRANCR 

(1) T, AI 
(2) OCI , A[ 

(l'T,AI 
(2) oc r, AT 

x 
X 

T , Q , OC I 
T, Q , OC I 

T 
T t OCl ............................................................. 

4b2f The abo ve design I s constructed t o control for tes t 
e~fec t s and to p r o vide as s imJll u r a n experience as poss ibl e 
for the cont r ol g roup during the eXperimenta l pe rl od ~ Si nc e th e 
At Is belnp u sed to con~rol ror personalit y d iff prpnces between 
the test hranch and t he con~rol b r anch , it wiLl be administered 
only as a p ret est . S ince we cannot chango the ~roup S 
meMbershIp due to a rlxed organiza tion a l structure , any 
s i ~nifjcan~ personal.ity dif£erences .ilt be used In the ~inal 
analysiS to co rr ectly interpret ~he result~ of the OC I. 

4b2g The dlj' -ference between the p r e t est OC I and pos tte s t ocr I s 
the key measure of dif~erence due to t he treft~ment . However , 
the nature or the oce may cause stro n g test effects af.ter the 
pretest" thus con1'ounding: the postes t. Co nsequently, each g ro up 
wilt be 9u,bdivJded to control 1'or this varjabte. Dl1'fe ren ces 
between post test oc r fo r subgroups (1' and (2) can be 
attributed to pretest OCT effect sInce the subg: r oups will be 
matched on a ll othe r known variables . The key tpst effect I s 
p redicted to be nn increased awa r eness of the subjects 
environment a n d a perceptual c uing to or g anizatIonaL and 
interpersonal octivities. The some rational app~les to the 
n on-user OCI. The co nststant adm inI st r ation oj' the Al shou ld 
compensate tor AI test eff~cts . 

16 
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4b2h The statistjcal analysis or the data collected with the 
OCI nnd the Ar will be done hy the Syrncuse University 
PsycholoQlcal Research Center using pr eprogram~ed computer 
r outines. These are descrIbed in the re:f erence (Richman, 1969 '. 

4b2i The "T" questionnaire wIll be administered as in Phase t 
to controL lor ~es~ e~fectB . 

4b3 Phase II Performance TestlnB: Approx . dates: Mor . 7J-dec. 7 3 . 

4b3a Time Records: 

4b3al Theoretically, it each subject recorded the amount of 
tIme necessary to compl~te routine jobs, we could compare 
the times to complete comparab le Jobs donp wJth and wjthout 
AUt. We are attemptJng to do this with the WPS (Word 
Processina System). At this point the problem Is twofold, 
enGineers are not keeping accurate r ecords , if any , While 
they work, and we have n01 yet devised 0 way to de termine 
what jobs are comparable . A comprimlse me ~h od of logging 
time for particular tasks is descrlbed below (4b3bl:). 

4b3a2 The reusons ~or dl£f i cu lty in obtalnin~ records are 
empirically obvious. It is a tremendous nuisance and 
Interrupts the en sineer's train o~ thOUGht. Other app ro aches 
must be employed . 

4b303 Time keepers could be hired to observe and record 
times , although this does not appear to be feaslable at 
present . As an alternative SRI will be asked to devise a 

p ro~ ram to monitor system usage. 

4b3b Per1'ormance Measurements: 

4b3bl Tile rel at ive ef"fectlveneSB o£ AHI compared to 
conventiona l methods and Text editors wIll be measure d more 
dIrectly by determining the respective performance 
pft r ameters such as throua hpu~ tIme (total time necessary to 
complete a speciLlc task' and man hours required, as in Phase 
[ . 
4b3b2 A primary concern wJll be to control ror experience 
with computers, and to meusu r e the e~~ect of the system on 
orgunlz.a"tion per:formance. Th i s requires thot a hranch be 
trained at the time and that over 30 of terminals be 
available. When the branch Is trained and equipped the 
evaluation wi ll be based on the branch per"formance as a 
Sing le entIty. 

17 
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4bJb3 Method: 

4b3b3a The branch comparison will include program call 
which will be judAed on overall quality and tjmetinesH. 
Identical requests wLll be made o~ the branches with a 
short response tIme and the ability o~ the branches to 
respond within the specl~led period wltl he Judged on 
timeliness Dnd quality by the division chie~s. 
Interrup~lons, personnel absent, and other spurious 
variables will not be directly controlled or compensated 
lor. Theso variables wilt be considered experimental 
conditions in order to realIze the e£tect of normal 
everyday working conditions on re spec tive performance . 
COmpensation should he facilitated through the r epltitlon 
0 -( speci tic requests throughout the experimen"tal perIod . 
This should equaliz.e the ct:fect o"f spurious variables 
between ~roups. 

4b3bJb Measurements: 

4b3b3bl Munhours required to complete a task must be 
recorded in order to acquIre meaningful data as 
opposed to system usage time. Sub,jects will be ,p: lven 
simple ror~s to record the clock time spent on the 
task being measured. Fach time the subject 9i"t9 down 
to work on the particular task (tes"t task) he will lo g 
the time, and when he 1 eaves the test task to do 
anything etse he wilt log that time . (Note: this 
p rocedure is the least disruptive o£ tIming methods 
hut will require manaGeme nt support to obtain accurate 
records consistllntly.) The expE"rimenter will then 
calculate tbe manhours from ~he se logs as in Phase I. 

4b 3b3b 1a NOTE: The d ivision chjefs mllst iden"tify 
the test tasks 
time to ensure 

to the exprrimenter with enou~h lead 
that all measurements can be made . 

4b3b3b2 Throughput or total time witl also be 
recorded. This is simply the time In days and hours , 
inclUding delayg and inactive pe riods, from the 
beginning of a Joh to its completIon . 

4b4 CommunIcations Analysis: (To begin in Phase f). 

,. 
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4b4a One of the most important e~fec t s o~ implementing AR[ in 
any environment is on the interpersonBonal communications 
amoung those who are "onll the system . It is hypothesislzed that 
8 significant In crease In the level ot interaction will occur 
and thIs wIll Iacilitate Improved team per~ormance . 

4b4b To deter.jne the ac'tual c hanges in commun i catio n and 
e valuat e them, it is necessary to establish c urrent activities 
and then use the some measures to acserta in chan g es a£ter the 
AHI system has been operational tor a s i g nificant perIod of 
time. For this analys is we turn to the 'technlques a vailabl e In 
the areas 0.£ lnt er-pe rsonal communicl:I.tion and g roup dynamics. 

4b4c Analytical Instruments: 

4b4cl Communication Network Analysis: 

4b4c l a Networks are the qua nt i tative r ep r esentation of 
interact i on . A model wJll be created showJng t he 
jndividuals involved in interaction which are the nodes 
o~ the net. The nodes are linked by lines or Ilchannels" 
where comunication exists. The channels a r e quan 11f.ie rl by 
number and dUration of Jnteractlons. Dura1ion Is noted by 
a nominal scale _here tona represents the max i mum l ength 
arid short the minimum ten ~ th interaction with not more 
than 5 cote g or l es between these end poin t s. O~ part i cular 
interest will be what communicat i ons are med iated by the 
system v. traditional channels (fa ce to face , meetio g s , 
letters, memos, etc .). Thus. the net will have two 
channe ls between each node. The system channe l will be 
div i ded jnto messages . Journal documents, and f ile 
sharlng , t o accouot ~o rthe d ifferent s uh systems available 
(note the Document Con~rol System ). The detail to whJch 
data is collected _ill depend upon a nu~ber of logistics 
factors . but we _il l at l~aet at 1 empt to &nalyze a 
representative samp l e tIme pe riod. 

4b4c2 Content Ana l ysis: 
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4b4c2a Also of importance is the nature of the 
Inter~ctlons o~ those in the net. Co ntent 
techniques can be employed here to get ~t 
variable. A simple examination of wrJtten 
"i tl reveal "hat kinds 0"£ information are 

an~yslB 

this elusive 
com",unications 
being 
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communicated In this way (eg . task oriented , proceedure 
oriented, process .. aiotenance, etc.) . However, I t Is much 
mo re difficult to examine the content of orat messages or 
system mesHaMes (dialogue linking) neither of which are 
permanently recorded. 

4b5 The combination of psyhometrlc and performance techniques 
should overcome the deficiencies and difficulties encountered and 
p rovide enough rJ ~or lor an accurate evaluation. Cost and other 
factors make It Imperative that a sizable slani~icant improvement 
be realized with ARI. Thls plan is surely sensitive enough "for 
that . The r esults of Phase I will be vital to Phase 11 
methodology. We antlclpate leurnin g a g reat deal that will 
probably result in modlficatlon 01 the Phase Tl plan. The success 
01 the psychometric techniques and the validJty of the 
performance experiments , including the 10 ~iBt icB o~ running such 
e~periments In a non-labor tory environment, wilL be particularly 
enlightening .. 

4b6 REFERENCES: 

4b6a [Aaac, S . S Michael , W.H., HANDBOOK TN RESEARCH AND 
EVALUATION, San Dle&o~ R . R. Knapp, 1 97 1. 

4b6b Richman, J.L ., Consultant, Psychotoaical Reseerch Center, 
Sy racuse Unlv ., (PhD PSycholoKical measurement). 

4b6c Richm an, J.L ., & Stern, G . G ., "An Analysis o"f the 
PSYCholo@lcal Characteristics and EnvironMent In Rem ote 
IndustrLal SItes", PSychological Researcch Center , Syracuse 
Vniv., 19&9 . 

4b6d Sel tti z , Jahoda, Deutsch, Cook , RESEARCH METHODS IN THE 
SOCIAL RELAT IONS , N.Y.: Holt, Rinehart,S Wi nston, 1965 . 

4b6e Stern , G.G., PEOPLE IN CONTEXT: Me asurln s 
Person-Environ,ment Cogruence In Education and Industry, N.Y.: 
Wi ley E Sons , 1970. 

4b6r Wltt Jarns, F., REASONING WITH S TATISTICS, N.Y.: Holt, 
Ri nehart, and Winston, 1968 . 

5 APPEND[X : The ORGANIZATIONAL CLIMATE tNDEX ( OCI ) 
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Sa The OCI indirectly measures the needs of the subject as expresBecf 
in terms u~ his working environme n t . "Needs re~cr to o r g anIzational 
tendencies which appear to g ive unity and d irection to person ' s 
behavior." ( page 8 ) Needs may be classi:fied in a taxonomy where the 
cla.s i f ication criterion Ie " ••• the tendency to ac ti ons o~ a ce rt ain 
kInd ." (8) Tn order to indenti~y these tendencies the co ncept of 
PRESS is established .. " ••• press may he defined (like needs) as a 
taxonomic C l i19sI:fIcation o:f characteristic behaviors man l 1:osted by 
aggregates of indivi dua l s in their mutual interpersonal 
transa.ctions .1I ( 8) 

5b This model o:f nee ds being manil'ested in characteristic hehaviors 
ident11ied as press is well substantiated by expe rimen tatIon. "The 
mDdet can he used to predict , amoung othe r thing s, the eX~ec~s o~ 
select ion and of organ1zati onal change on mora l e and output ( g rades 
or p roduction)." ( 9 ) This includes the e~fect of instftl~lng equ ipment 
and/or n ew p roc edures in the working environment . 

5c Idea lly, to determine the e~1ec~ of any change in a working 
environmen~ we would make direc~ observations o~ the subject's 
on -t he- job performance . This Is at best costly and disrupts the mortis 
operan di thus nega tivily a~fecting the valIdity of the observations. 
At though men are often best judged by their deeds , they are bette.r 
unders -tood by thei r desires •••• To understand the ef.fec1: 0-1 a g iven 
change Is to understand th e subject's reaction to Jt, since deeds are 
the results o~ a person's Intentions and perceived activities. It 
would be misleading to rely sol~ly on intentions because these 
usually include a sign i ficant amount of fantasy. 

5d The remaining alternatIve, which i s quite adequate, is to be 
concern ed ",,11"h the preferences that 1'he Individual hi mse l f expresses 
In r esponse to verbal descriptions of v arious possible activities in 
his environement . The Oe l, then , elicIts choices associated with a 
sug ges ted working situation . The choices themselves are equal ly 
acceptable and tocus on behavior rather than motlve , ie. t h e acti vi ty 
in the environment . (10) 1:£ the activity is real, then the perception 
of' it must be real. (11) To wit, j "f 8 subject perce .lve s an activity 
a9 real , the n it is real to him a n d wj~l a:f~ect his behavJor 
accord in g ly, whether or not this perception is p r ecise .. 
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5e The OCl presents 300 brje~ descriptions of flc~lvities 1n a 
ae neralized working environment. These ~re correlated wlth degrees o~ 
perfor~ance from previous experimenTS where quantLtatjve data was 
r eadIly obtaInable , such BS in a factory . The large number 01 Items 
compensates for the Inappropriateness 01 a few . The items are 
clustered Into factors on which an individual Is g Lven a score . The 
factors r epresent two gene ric kinds of results, those associated with 
performance quality and those witb the nnture 01 tho performanco . 
These are intercorrelated to measure the l e v el o~ performance 
r e lative to other previous experlmen~s and/o r previous 
adm l nlstrotions of the OCI to the same population . 

Sf A sign l -flcant ty large population combi n es the r espo nses of enough 
persons ( N= )10) to compensa t e tor ind ivI dual dlfre r e nces and assure 
va 11 rti ty. 

5~ Footnote: Ste rn, G . G ., PEOP LE IN CONTEXT ~ Neesur ln a 
Person-Envir onment Co~ruence in Educotion and In d ust ry, N.Y.: Wiley S 
Sons , 1970. 

6 APPENDIX: MlL ESTONES , PlfASE I : 

6a 
subtasks 

DEC JAN FEB MAR APR MAY JUN JOL AUG SEP OCT NOV DEC 

6b JOB TASK TYPE---)t 

6e USER PROPILE---)t 

6d POP ASSN----- ) t 

6e wps--------------------)t 

6t T OUES1·-----------------------------------)t 

6 g terminal det---------->t 

6h TER~[NAL USE----------------------------------> t 

6i tra Lnin @ t(-----------)t 

6J GROOP TEST JOn EtP . t(---)t 

6k TINE REC.-----------------t (------------------------->t 

6l TEXT EDIT CQMP . t(-----------)' 
6m OUAL INTE R. t(------)t 
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6 n Q QUEST ........ .. .. ...... ............ ...... .... ...................... ........ .... .. .......... .. .... . ' ( ---) t 

60 TOOLS-SQP----------------------------------------- )t 

6p PRASE 11 t--) 

6p t Lower case t~Sk8 abov e Indic8~e that they ~ re not part n~ this 
e1~ort , but this effort is depe n dent u pon thei r comp l etion. 

6q Phase 11 mi l es ton es canno t be p r oposed u ntI L some ~lrm 
terminal deLlvery I s avaI l ab l e . Hope~u llYt it would begin 
of CY72 . 

2 3 
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in.p. list upda1:e 

marcia and Je a nn e , lowg mailing li st as g iv e n in inwg memlist is 
rather ou1: o~ date . v er n det1:wiler is li s te d twice; missing a re 
ubhay bhushan , pete r kirstein, e ri c Aupperle . please upda te and 
9fHl d mea msiZ 

." in t 
when lhe!'le changes h a ve bee n made. 1:ha nks much. 
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This s u gges tion Ls s ubmitted in 'th e spirit or help ing to launch a 
~arketin~ Activity within ARC that ca n main't~ln r eLO VUnCp. to the 
existing Operations and Deve lo p mo nt Activitie s while ~os terln g an 
int e~ ra ted a nd harmonious g rowth of the ARC orga nism. 
com.en t s and counter-proposals In this dialog will b e 
app r e ciated. -- Walt 

Your 
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I have noticed with interest the g rowin g Ilheat " of our 
discussions with the "ou~slde world" in rece llt mo nt hs -- ARPA 
Ener~y Pr(IJect, A~PA O~f lce, VELA, ~~c . -- and am concerned that 
we p rovide an interface between these "Marketin g " thrusts and the 
existin g Development and Operations thrus ts that wlt\ contribute 
to the heaLthy ~ rowth of ARC as un inte g rated org anism . 

( 0 1' course, a!"l ton g as all management authorJ ty is vested In 
as ~ew people as It Is now -- and assuming that there I s no 
nc ed for tormal Integ ratIon 01 non- management knowledge and 
pe r ception In the declslon -.,.ak.in w: process -- we can ge t alon l( 
wIth the current s ystem; however, we all realize that we need 
to be constantly gea r ing up ~o handle future growth -- which 
witt occur to some extent In r esponse to this gearing-up -­
and It seems that IlOW is a good time to be g in dia l og In this 
ar pa . ) 

(t occurs to me that the Design/Review Process thnt Is in e:f"fec"t 
tor Development p rovides, ut least in the abstract, a good model 
for what we need In Marketing . 

A Marketing TeaM could consist of those individuals -- from 
Ope rations, Development, Analysis , Yarketing , or whereever 
who are "pushin g " a a iven marketin g thrust (proJect, 
community, or Single-source orientation) . The head of the 
Market In $( Team would be the person wJth chief responslbltlty 
tor 11ason wjth the poten~ial sponsor(s). 

The "Review Team" would consist o~ a g roup of persons from 
various areas which would be affected by the success or 
~ailu r e o:f the marketin g thrust. There should be ample 
oppo rtunit y .lot' indivldu~ls to volunteer tor " Re view Teams" 
for market in s thrusts whIch particularly interest them 
(assum in g they ar~ not su~ficiently interested to be on the 
Marketi n g Team), as well as ~or Mana2eme nt to appoint 
Individuals to r ep resen ~ interes ts that partIcularly need 
representat Ion . 

The Marketing/ Review teams could be set u p : 

(1) in respons e to a contact FROM a pa rt Icular potential 
client 

( 2 ) Ln an~lcipatjon 0"1 initlating contact wI th a IlotentJal 
clie nt 

( ,) ) to create and pursue a Isarketlng strategy seeki n g support 

1 
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for specJfic projects for which no potelltlal clien~B are 
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vi sible . Jc 

rt _ould be the re s ponsibility at the Na rke~ina Team to provide 
and keep current a Ma. rketing Framowork document which would 
provide the basis ~or ne~otJatlonB wJth the potentJal clients. 
lhis Ma rketin g Framework document would 1unctlon somewhut as a 
"charter" lor the marketing thrust and would contatn s uch as: 

(1) a statement o~ goa ls -- WllUt ARC hopes to accomplish ~rom 
this particular market in a thrust in terms of money, increased 
vi s Jbillty, cooperation, ~urtherin8 ot ARC g lobal &0018, 
evolution o .t ARC as an org anism and of individuals wi thin ARC 
and without, e tc. 

( 2 ) a n "impact statement" -- what would be the cf~ect on ARC 
with varyin g lrvel s of s ucces s at the proposed market ina 
"thrust In terlils 0:1 r eorientation of varIous projects and 
activities, temporary and long-~ e rm overload on ARC tacilites 
and TJersonnel. requirements for l.ana"ement evolution to 
accommodate Ii l a r a er or more complex org anism, etc . 

( 3 ) an outline 01' the plan or strategy -to be used ln the 
marke~in~ thrus t -- who is to be (or is being) contacted, how 
much perBonn~l (time and travel) and facilitJes (space, 
machine tlme tor demos and trial rUn S ) will be expended, 
criteria to be used in .ludg ing In-terlm (before a contrll.ct is 
sl a ned) success o r fallure of th e thrust. 

(4) til II.JustJ flcatJon statement ll indicatln@ why the Marketing 
Team feels that the @ooals set forth Justify the projected 
impacts and proposed expenditure o~ resources in the marketing 

4 

4. 

4b 

4c 

thrust itself. 4d 

After approval o~ the Marketlng Framework document (first by the 
"Review Team" and then by Ma nageme nt) the Marketing Team would be 
responsible ~or carrylnll out negotiations .tth the po t e ntial 
cllent(s' wlttl th e ultimate goa l {tor this tealll} being the 
acceptance of a contract by both ARC and the spon sor(s'. 

rhe Review Team would be responsible for revlewin g the activities 
of t •• 8 Ma rketJn g Team, pa rticular as rea ards written proposals 
~nd contract dratts. The Review Team wO\lld have no real line 
llIonag ement authorl ty but w(,uld act as 0. check and baltl.nce on the 
~arke~in g Team; any time tha~ the Review Team (all, most, or any 
member?) judged that the activl-tles 01 the Narketina Team 
vlolated th e Marketin g Framewo rk agreed upon or 1elt that II. 

proposed (or evolved) Marketing Framework violated the e lobal ARC 

2 
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Framework, II. uhl lt her authori1:y" would be invoked to lQaka 
appropriate deciHions 8nd adjustments. 

J 
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