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1. INTRODUCTION 

This 	is the second c:uarterly Drcflress report prenred on 
the reorclia Tech Research Pronram 	in 	'Jully 	"istributod 
Processing flystems (F7). 

a. Program Description. 

The :",eor-ia Tech Research , r- oIr=r in Fully -, istrinuted 
7 rocessinl c-ysteTs is a comprehensi v e investi-atipn of 
data r, rocessin -1 systems in Al-ich both tho rhvsical aro 
Local components are extremely loosely cowler while 
operr, tinl €,,,ith a hi oh -lelree of control -utoh , orny ,t 
the comoonert level. 	The oefinitior, of 	the 	s;(cific 
class of multiple comouter oysters 'cir 	investi 
and 	the 	e;.cration3l 	characteristics and features of 
those oysters is motivateo by the 	oesiro 	to 	2cvance 
the 	state-c.f-the-art 	for 	that class of syste" ,, that 
will 	deliver 	a 	hi-h 	eroportion 	of 	the 	benefits 
currently 	t , oinl 	claimed 	for 	distribute e rrocossin-, 
systems. 	The 	score 	of 	indi,iidu L 	tprics 	Deina 
invostioatec 	uncler 	this 	: , rorar 	ran,los fror.,  formal 
rrodeline 	and 	theoretical 	studios 	to 	empirical 
exa .rinations 	of 	rrototyoo 	syste-s 	woo 	simul)tion 

Also included within the scoen of the irolr-m 
are areas such as the utilization ot aro their 
interaction nith mana-:ement neertiors and structure. 

b. Program Support. 

The 	princi!Je sunoort 	for the nrooram is a Solected 
°esearch Opoortunity contract from the ')ffice of aval. 
Pesearch7 however, there are a number of other sources 
of funding hich also sunport the nroram. corplote 
List of these is c-;iven below. 

T 4 tLr: 	"Research- on Fully Distributed Data , roc ,, ssim 
cystoms" 

P'un 4 ino l!ae.)cy: 	Office o f 	v a I , escirC-  r)'r) 
Contract "!umer: 	NrOG14-7 11 -'-0-77 
rIT 7 rciect 
rrincile Investilator: 

"Resoarc' on - ictrihutee 
1—lencv: 	U.c. Air Force 'o"1 - 	Air 	- evelt=oment 

- enter ('=AT)r) 
on tract 

CIT 	rolert "1.: 	0 7 ' -(4' 

rinciole Investi -lator: 	Philip H. - nsloA, Jr. 
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Title: 	"Arce ,, ent ry a 	ot-teen 	A  anc 

Fundno ,"gerry: 	Intern;itionll 	,lusinecs 

reneral c'ystems 	vi s oo 	Ir - ) 

Contract "1w-her: 	Cc'n Arne-rent 	um. cr 21C1 
CIT °roject ",umtw'r: 

rincirle Investinator: 	rkilir 	 , r. 

Title: 	"roundations of 	- et ,_,.rministic 	- cherutir 	0+ 

'-'roct.sse ,,, for '71rallnl - xecution" 
run-ling Agency: 	''ationol science F)unoatior -  ( V' 7 ) 

Contract Nurrer: 
(Mniv. of , Isc. sukcontract r.ITker: 	1 ,44-L'2°) 

(;IT r- rnject 
✓ rincirle Investilator: 

"Theory 	of 	c'ystems 	of .synchronou ,  
frocessors" 

runr.!inc Plercy: 	U.s. Arr- y ,--esearch Office 

Contract 
• IT project 'umoor: 	r,31-(-5-3  
✓rinciple Investirator: 	"ancy Lyrc' 

Title: 	"wort of - TL'EPCr' nrIta 'torao- 'cnce t" 
rundin- ", (lency: 	U.S. Ar-y 'nstitut- for 	-searcn 	in 

"and-.1onent 	 Co ,, nutor 

Science 
contract 'durt , er: 	D,'14',K 7 '- 70 - - - 2‘ 7 

- IT rrniect 'umher: 

rrinciole Investi'ator: 	A.°. Jf—ISen 

c. Administrative Changes 

r.urin 	this 	quarter, 	additional 	research 	contracts 

sun ortinl 	the 	FC°S 	-rolrar, 	have 	t)een 	a,arderl. 
"recificallv, these are the OADO, T -N: 11 	OF1 	ARC, 	and 
..!,ID 0 TC(', 	contracts 	described 	 Also 	urin'tdis 

uu%Irter 	th, 	final 	rerort 	on 	ore 	contract 	s 

ruhlisheo, comrletin- t - at :roiect. 

Title: 	"Interrrcess 	- )mTuniction 	in 	Li -1'11y 
• istrikuted c'ysto-s" 	orksflo\ 

Funlin- A .ency: 	J.C. Army Pe ,, earch Office 
Contract "umner: 

IT 'roiert 	n. 	C-632  
- rincioLe Investiator: 	 EnQlo,,, Jr. 
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2. ORGANIZATION AND STAFFING 

Facultx 

The followind 	?embers 	of 	the 	ICS 	FAcultY 	have 	been 
identified as participants in the flPS Pesearc 	Pro-ram. 

Crews, nhillin--Assistant - rofess -,r 
Richard A.--Associate cirsfesser 

7nslo40 Ph 4 li -  H. Jr.--Prnfrss .)r 
Sriffeth, 	 Professor 
Le''Lanc, Richaro--ssistant 
Livesey, ,Jn--"ssistant '-'rofnssor 

(effective septembnr, i9P9) 

Lynch, %arcy--'%ssociate '-'rfessor 

vest 	of 	these 	individuals 	are 	rresently 	workinl 	on 
specific 	Proiects 	in 	the 	pro7ram, 	while 	cthers 	are 
conoletin.1 other work already in progress. 

Staff 

Jensen. Alton . --Princ. Res. 
Sharen—Sr. 

Myers, Jeanette—Res. scientist 
Pinion. Nancy--Part-tire 	cy. 

Students 

There 	are 20 students workino on various projects in the 
F5 °S Research ;:rooram. 	Of these, 12 	ore 	in 	the 	Ph.T. 
ornoram 	and 5 are oreparin 	their fiS, Thesis on tonics in 

FD 7 S. 

3. CURRENT RESEARCH PROJEETS 

The specific research proiects have been 	organized 	into 
the Tajor areas identified in the basic proram 

A. TheQreticat and Formal Studies 

A.1 Studies of the Theory of Asynchronous Precesors 
A.2 Decomodsition of Parallel 
A.3 Reliable Systems 
A.4 Time Performance of Distributed Systems 
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A.5 Audit Al("oritnms 
A.r- Ticket 'ystems 
A.7 Synchronous Simulation 
A. 	Distrihutee Resource !Jlecation 

B. Physical Interconnection and Networking 

P.1 Hetero eneous 'etworkin:7 
Local 	•!et,4orkinn in Fully Distributed F'rocessin 
Systems 

C. 2istributed Operating Systems 

C.1 Decentr4l17ed and "istrihutc—! control 
Pee,ourc.,  Allocation and 'inrt- Pustrik=luticn 	in 	an 

Fully 	flistrihuted 	rperatin - 	System 
ronclidertins 

P.4 TPA (` 'i ,7trihuted 3-eratini syst-s) 
n.r Frr)cess '7-un;- ort in Distriuteo (ystf-ms 
C. /"on-Homoleneous Theratinl 'ystt— s 
C• 7  FDn' - c'r ,-Limindry 	 tuc;es 

D. Distributed Data Bases 

TTplementation of Distributed '..:tahase Systems 
71. 0  Surnort of "ILPFPCEN Data Storao Concept 

E. Fault-Tolerance 

F. Special hardlare 12 sulmori F2Ps 

G. Application of Distributed Processing 

H. System Design Methodologies 

H.1 FPS Requirements Fnineerinl Techniques 
H.? Coordinatin 	Lar(le Prorammin 	!'rojects 

I. System Utilization 

T.1 	LJulclue for Distributed Rro r,3mmino 
1.2 System TmO.vmentation Lanquaoe flevelonert 

J. Security 

J.1 Process c;tructures 

K. System Management 

e -4- 
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L. Evaluation and Comparison 

M. FOPS Testbed 

m.1 17stablishm ,mt of F7 	Tested - acitity 
r.2 Pemete Load '-.mAator 
.3 -7 (J11.), 	"listriPuted 	nperatino 	 ?imulation 

Testhed 

4. SUMMARY OF PROGRESS 

A.1 Studies of the Theory of Asynchronous Processors 
(Lynch, Fischer, Lamport, Lazowska, Schbnhage, 
Arjomandi) 

,Iork 	continues 	in 	the 	.74evel-dmert 	rf 	rodels, 
decomposition 	techninues. 	and 	coTclexity 	analysis 
tecknidues 	for 	distributed 	systen.s. 	Visitors this 
nuarter havr 	included 	Rischer, 	L a-:-Grt, 	lazowskd. 
Schnhaile. 	and 	trjomandi. 	'ecen 4  wr,rk h 0 irsnircd 
orolects A.2. 	A.3, 	A. 4 . 	 A.f, 	'.7. 	arc 	A.' 
described pelo(4. 

A.2 Decomposition of Parallel Systems (Lynch, Fischer) 

Synchronization 	al -!orithms 	are decomPpse .  usin.; two 
stone 	models, 	with 	simulation 	used 	to 	el'rinlie 
initial 	sirdlifications, such as centr , -, lized control 
and multir.lc shared variablrs. 

A.3 Reliable Systems (Lynch, Fischer, Lamport) 

Pedunnarcy 	is 	used 	to 	alleviate 	the 	effects 	of 
ushutdrihn. 	'Heath", 	and 	"m,lirieus 	failure" 	-f 
processes. 	A .1r-emTent with faulty inputs is difficult 
and 	slow, 	rehuirin 	v+1 	nrc,unds" 	cf 	irforr:Ition 
exchan7;e 	tc protect against ua to K faults,. 	̀,ecial 
cases are hcinn considered. 

	

A.4 Time Performance of Distributed Systems 	(Lynch, 
Fischer, Lazowska, Schtinhage) 

'.r)lic , tion 	of complexity theory in •'tevelo!in 	tools 
to measure , orst-case 	and 	exu . ected 	rerfnrmarce 	of 
distributed 	systers 	under 	sr ,arified 	̂ocratinc 
conditions. 	Analysis of 	arbiter 	problemsincludes 
work 	on 	Lower (time) houn(Js, with restricted access 
to com-tunicz'tion varianles. 
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A.5 Audit Algorithms (Griffeth, Fischer, Lynch) 

r)evelo-Tent of alo -)rithris 	for 	au-itir,1 	-,iFtrihutro 
assets 	,ithnut 	delayirn 	trmsactcns 	or 
contra d icting 	information 	oro-n,,ted 	rous e 	the  
system 	ny 	ohtaininq 	a 	balance that could rot have 
existec at any o.ont in time. 

A.6 Ticket Systems (Lynch, Fischer, Griffeth) 

fl:esiqn 	and 	analysis 	of 	al7orithms 	for 	ticket 
distrihutior, 	includingcareful 	statement 	of 
correctness and performance rec;uirements. 

A.7 Synchronous Simulation (Lynch, Fischer, Arjomandi) 

Cevelonment and analysis of ter'.ni(ues for convertino 
synchrcnous, 	parallel 	als7rittms 	into 	ecuivalent 
asynchronous 	aL7orithms, 	 kirh 
insure ; , rolress 	of 	each 	rrocess 	wiihout 	aclually 
sthnoimi connotation to achieve synchronizrtior. 

A.8 Distributed Resource Allocation (Lynch) 

flevelooment 	of 	a 	sim!:'Ie hut realistic morel of the 
resource allocation problem, 	a 	fast 	solution, 	and 
time analysis of the solution. 

6.1 Heterogeneous 	Networking 	(Crews, 	Pray, Greene, 
Tuberville) 

The 1. 7" Serihs/1 	has 	been 	connected 	to 	the 	FT 
test-bed. 	(Plvr 	D-4en"s) 	throu s h 	a unidirectional 
communication rath. 	This oath  has 	facilitates 	file 
transfer 	from 	the 	test bed 	to 	the 	'eriesil, 	an 
consecuently 	has 	trovif4 e-4 	neces sa ry 	software 	to 
initiate war< on the common cor—, on. ,  Lan3ua e facility 
and 	software 	tools. 	rt 	the sane tine, c- link h,-,s 
heen 	established 	net40en 	t h 	C r c s 1  1 	E-nd 
system, 	and 	Kork 	is 	unPr,ay 	to 	estClish 	an 
interface at the physical cnce, ocerati- s ,)“-te-(, and 

lan•uaile Level. 

B.2 Local Networking in FDPSs (Enslow) 

survey of 'he 	state-of-the-art 	in 	Local 	n(-t4nrk 
tec'- neleoy 	and 	ecuipment 	has 	been 	inikiat€d. 	It 
ap'iears 	that 	the 	urinary 	weakne s ses 	of 	s ystns 
currently 	available 	or rroposer4 	re in t-, e areas of 
host 	interaction 	w I t h 	t-e 	loccl 	nhtkork 	anH 
host-to-host interaction. 
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0 
C.1 Decentralized 	and 	Distributed 
	

Control 	(Enslow, 
LeBlanc, Crews, Saponas, Wice) 

Tho first anal of this 'roiect is 	cl 3rartcrize 	nd 
analyzr, 	models 	of 	distrihutee. 	 -lecentr 
control 	ay licable to biohly cictrihutoc syst ,- s. 
Tair 	nrohler, 	facing 	the 	rose,,Irch 	tea ,, 	is 
deveLory 	of 	a 	techniaue 	or 	fra--, Aork by lhich 
various 	control 	models 	can 	be 	 and 
catalomed. 	The 	crincir,le 	effort thus for 'n this 
or(=, iect 	has 	neon 	focuser' 	2  n 	l'entifyir 
possible 	models 	and 	col, ;)ari ,11 	am analy7in 	these 
TO lc-Ls with the lor'l of 	develin 	a 	basis 	for 	a 
co-blete 	taxonomy. 	"(Ijor 	 h a s beet r=od c in 
this first ste:-, anc' a nanor is 	t , in- 	orczarc- 	for 
presentation at the TErr Co -, mc- uter 
(-,rote ,nber. 

C.2 Resource Allocation and Work Distribution in an FDPS 
(Enslow, Sharp) 

Activity Hurin 	this period has focuses on rievelooinr1 
a descriptive 	framework 	suitable 	for 	prec.arin- 	a 
taxonomy 	.1f allocation and distribution norlels. 	The 
approach taken neon to rry's'are descrirtions of as 
many models 9S eossible and then t) work backwards to 
develot ,  the fra , ework. t-n initial framework has been 
ererarerl and is bein -, refined. 

C.3 FOOS - 	Initial 	Considerations 	(Enslow, 	LeBlanc, 
Crews, 	Akin, 	Flinn, Forsyth, Fukuoka, Myers, Pitts, 
Saponas, Skowbo, Spafford, Wice) 

The 	orani7atin 	and 	outline 	far 	the 	cor'iolcto 
specification of an FflOS is heir , 	Prenared. 

C.4 TBA - Distributed Operating Systems (Livesey) 

'44 a activity this ruarter. 

C.5 Process 	Support in Distributed Systems (Enslow, 
Skowbo) 

survey and analysis 	communication nrotGcols 
been 	initi a ted 	to 	isolate 	essential 	features for 
sun port of distributed 	-:rocesses. 	T1 ,-, lice.tions 	of 
transport 	- otocols 	for the 7,- ;='C interface arc bein , 

 studied. 
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C.6 Non - Homogeneous Operating Systems (Ratzel) 

No si gni f icint activity 	this 	ouarter. 	• reject 	is 

still in pr ,Aiminary staes. 

C.7 FDOS - Preliminary Implementation Studies (Myers, 
Enslow, Gaither, L. Newell, S. Newell, Mice) 

The design ,nd implementation of  the 	Ffl -)", 	has 	been 

initiated. 	The 	approach 	bein 	taken 	is to first 

address 	the se 	areas 	on 	ihicr 	there 	is 	eneral 

aqreement 	as 	to the functionality reouirer 
The first area beinl desidneA 	is 	that 	of 
trdnsport". 

D.1 Implementation 	of 	Distributed 	Database Systems 
(Griffeth) 

This project is planned to commence in June. 

D.2 Support of MILPERCEN Data Storage Concept (Jensen, 
Doyle, Gehl, Binoham) 

AnO.icalle Literature and referenc ,  documentation n s 
been 	Cr llecte • 	A 	site 	visit 	to 	the L.'. 

military Personnel renter, L,leYandria, Vir 

been 	made, durin -, which hriefid -ls ,'ere erfsented aed 
interviews beLa. 

H.1 FDPS Requirements Engineering Techniques (Underwood, 
Corley) 

sinnificant activity this nuart r. 

H.2 Coordinating 	Large Programming Projects 	(Enslow, 
Smith) 

	

:'uestionnaire to he utilized to 	rather 	sistrric=l 
inform)tion 	anc mona -lerfs 5errevtion of the prolee -rs 

-!r1 ,4  possi*.)1. ,  solutions has need 7.7,rec ,are:'. This 'iraft 
-'ur'stionnaire has been 	circulated 	to 	a 	number 	of 
individuals 	fnr 	comment 	and 	reccmmcmdatic , rs 	dn 

wiler nopulition to survey. 

I.1 A Language for Distributed Programming (LeBlanc, 
Maccabe, Forsyth) 

	

l , nduages with features relater' to cur 	oats 
;Ire, 	currently 	 studied. 	r' is 	includes 	the 

implementation of multi- p rocess ere - rams 	it 
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in 	orcer 	to 	gain 	ex eriece 	ait 	i-teNroce-s 
com7, unicati -, n 	;roAems. 	'n 	r- re ,  Irat 4 on 	for 	-;ur 

'esin 	work, 	 iolls 	have 
-nd 3 conputational 	motel 	on 	,tic 	tr.e 

Lan -wale 	be based has been 	r)or,er 
entitled 	Lanivaoe 	'! o del 	rutty 7ictri-, uted 
Systems"" has been sub7itteg "L C- 3LL. 
Another racer is being - reu ,)r , ' for sub-issicn lo ti- - e 
^=C 1  racific (t - r Conference, t„hich has ictrinuted 
orocessino as its t', eme. 

	

1.2 System Implementation Language Development 	(LeBlanc, 
Akin, Strickland) 

WA—Pascal 	is being transported to the rjR,I."'.-- -4 	with 
extensions 	to 	support 	th ,3 	EPPS 	development. 	,o 

sicrnificant rA. ,o ress this duarter. 

J.1 Process Structures (DeMillo, Lipton, Miller, Davida) 

Investi -latipn 	-cf 	several 	as '. ecte 	of 	rzrallel ;nr- 
distributed 	system: 	desi'n, 	includin 
security, 	-oriels 	of synchronization, -.no efficiency 
of interprocess communication. 

M.1 Establishment of FOPS Testbed 	Facility 	(Myers, 
Elshoff, 	Gaither, Howe, Flinn, L. Newell, S. Newell, 
Wice) 

Tim suroutines comprisini the 'ri-ene+ 	interrrocess 
communication 	facility 	are beinl used and tecteo :y 
student prouramrers, anr 	on 	useo 	in 	the 	ne ,, r 
future, 	to 	imPlerent 	ressa-e 	tr, , scert ?nc` Tessa -̀ E' 
handLin-. 

M.2 Remote Load Emulator (Myers, Enslow, Forsyth, Howe) 

Programmable "scripts" have been deviseti to 	nescribe 
a 	variety 	of 	Loads. 	(Ycudent 	prornmrers 	h a ve 
completed a lexical analyzer and n u rser to 	translate 
scripts for fast interpretation. 

M.3 FDDS Simulation Testbed (LeBlanc, Gaither, Maccabe, 
Myers, S. Newell, Wice) 

The 	.')GS 	simulation 	testoec 	dill 	provic't 	an 
environment 	for 	the initial testing and analysis -f 
oneratino 	system 	al-orithrs 	currently 	rein . 
devel000d. 	The 	overall 	resi , n is complete: a more 
detailed deciqn is !rein . . 	Written, 	utiliziro 
constructs, and is in its final st,„..;es. 
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5. TRAVEL RELATED TO THE FDPS PROGRAM 

Elates of Trin: 	1 renruary. 1RP 
individuals 	Ja-es 	 cteve 
Itinerpry! 	t.tLinta, 
ourEose: 	tted 	AC 	sponsored Pr - fession-1 - (vel , omf-nt 
se - inar - Distruted 'rocessin , - yste - s 

Dates of Trio: 	14 - ( -)ruarv, Fr; r 
In'iviluals Tra'eLLino 	Philip rnslow 
Itinerar 	Atlanta, - e-rmia 
Purpose: 	'resent oriefino on 	-roram 	oth , r 
research nrojects. 

Dates of TriL: 	 February, lqc'J 
Indivi d uaLs 	okillia Crews 
Itirrz: 	San Francisco. California 
Puraose: 	tten CO"PC(Y" 	S-rin 

Dates of Trio: 	27-28 February, 19'3 0 
Individuals 	Travellin: 	/r-3 . Jensen. 	John 	l7ehl. 	Jim 
Doyle 
Itinerary: 	Alexandria, Virinria 
Put- Lose: 	Site survey of mILPEFCEN Data Facilities. 

6. VISITORS 

Dates of Visit: 	1  January - 31 'IrIrch, 1 0 °C 
visitor: 	michael Fischer 
Pure 	Research Collaboration 
Iniiviival Contacte , :! 	"ancy Lynch 

Dates of Visit: 	11 January, Ic' 
Visitor: 	R.J. 	Lir ton 
Purcos! 	Psearch ColLaboration 

Contacte , i: 	 -ello 

- ates of Visit: 	1 . 4-is January, 
Visitor! 	Robert Conk' " 	'isc., - 3dicor 
Puraose: 	T 	discuss 	nroeraimin'c 	Larcnuaor 	lesion 	and 
orPratim: systeT 	 work b2in-.: done at - isconsin. 
Individual 	Contacted: 	Richard 	Lelonc, , rilit , nslo,r 
Phil lip Cre w s 

Dales of Vis-it: 	21-25 January. 1D'O 
Visitor! 	Leslie La-port, Stanford Research ln'titule 
rurrose: 	- osearch collrihordtio.) 	on 	:ro'-lems 
prarraTminJ 	in 	an 	envirowlert 	includino 	friulfy 
processors, and choice of c‘rimitive operations for -odels 
of asynchronous systers. 

Contacted: 	rancv Lynch, Michael ri-cher 
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Dates of Visit: 	Fehruary, 

Visitor: 	Cdwar.:1 Lazowsi-a. 1;niv. 	of .,! , sir -:torf 

Purenso: 	'osearch collaboration 	on 	rrohterns 	involvi!no 
oerforrlance 	e .faluations 	of 	(Mstributed 	systorr F.; 	n 

design of arbitration hrc_tochts. 

Individual Contacter: 	lancy Lynch. ",ichael richer 

Pates of Visit: 	1 - -21 Peoruary. 1 
Visitor: 	rshrat Arioaandi, York Jiv. 	Toront - 	r 	-i a 
Purnos-` 	- esearch collanorati•o 	or 	, "rol- Lrms 
ret. 	o ,-- t4eon synehron-us 	nd a syn(hro , ,nus -c)riels 
for Parallel corpufation, .nd 3sjri at , 1istri , uter 	ir-Lr 
al - orittms. 
Individual Dont-  et(2 -:: 	"aney Lynch. "-lichi-int. 7 i-cher 

Pates of Visit  : 	21 rehruary. 1 
Visitor: 	Tadaki 	, anOph, 	Hitachi `, -search Lahoratori* 
UanFir. 
Pijrrosc' 	liscuss L,and-}his ,ork in d7t ,;floa mactincs 	flC 

our work in F?P`. 
InivL -lual 	Contacted: 	n. rnsto .4 • j• 	yers, 	• 

r) 	Fitts. T. Sa.err9 , , 1 " 	 ice. 

Pates of Visit 	25 	eoruary - 14 
Visitor: 	Arnold SchVinhane. Univ. 	of Tubin-e n 	crany 

Purpose: 	rResearch collaboration 	on 	problems 	involvin";; 
rnoels 	for 	rarat.Lt. comoutation. stochastic :i:nalysis of 
distributed 	systerrs, 	desiT:n 	of 	r17, Iter 	systems. 	.3nP 

techniet.4 eS 	for 	orovin -, 	Lower 	houn ,i ,..-; 	for 	:"rbitration 
p r o t. e a s. 
Individual Contacted: 	,.;ancy Lynch, "'-lichael Fischer 

7. PUBLICATIONS 

Au thor(s) 	P.H. rnslowl - P. Gordon 
Title: 	TPC Yorkshm:,  Report 

(I r!her: 
!Mtn: 	7"ec:er"be.r. 17, 79 

Author (s): 	. 	 R.E. 
Title: 	tochstic F.ynchronization 
Date: 	June, 19() 

Author(s): 	 Lt.°, E.I. 	v 	.J. 	Ittn 
secure Vey 	istrioution 

Ty - : 	Dor,ferencn r -iper 
Pate: 	Anr41, 

Co. -rents 	To he r."rnsenied 	at 	19 ,.r 	IEEE 	yrrns 	on 
security Eine Pr I vacy. 

Author(s): 	P.H. Enslow 

Title: 	'Tharterly Droclress Report - Number 2 
Toe: 	SuarterLy Prhoress Report 
pate: 	April. 1 :4  0 
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