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Fdrther thoughts o economics of SUMEX,

Sirce we will be giving out tokems with one hand, and collecting with
the othaer, there are ibvious limitatiors {n analogizing the liberty
of consumer praeterence on SUMEX armd on a tree market, It will them
heln in oullding am ecomomic model to clarify just whkat we are tryinmg
to optimize, I will make g fisrt attempt at this, amd them syggest
that we may be able to dispense with a toker ecormomy (and its
mon=trivial costs ot administratiom, meqgotiatiom etc,) im favor of a
centrally administered patterming of priorities,

Certainmiy we have np objective PROFIT fumction to maximizey thouah {m
the Yomg run SUMEX gmoylnd be operated AS IF it maximized the {mcome
that 1t could extract from ysers at their own valuatiom of marginmal
servicess fa.2,s what the traffic could bear == what the service s
worth to tkem in angreaate,

Howaver, Health mas heen professiomalized, and HEALTH=RESEARCH
natiormalized long simce, amd we can get {mto serious trouble by
tnapprooriate mixes of central plamning and free market arrangements
The MAX]=PROFIT motion isam abstractiom that canm give us some
(Vimited) suidarce to planmming,

Some postulated mrinciples of operatiorn imclude?

The SUMEX=AIM commumnity comprises a Jimited set of imvestigators who
are 1o pe encouraged and syooorted {m the pursuit of 1) explicit
research programs amd 2) related but less wellwdefimed explorati{ions,

We have a constraimed bhudget for capital {mvestmemt that {s the
principal limitation to the overal! volume of service that canm be
delijvered,

3, Each user will he judaged to have some servicewvalue functiom which
falls asymptotically to zero (that {s plotting the ytility of the
next {mncrement of service against total volume consumed), At zero
but mrot necessarilv to first order social utility may or may mot
correspord to how a3 user would spemd his own dollar budget im a
comvertyinle curremcv,

4, Given the constraints of a fixedwsize machime, and the mamagertia)
ones of a finite communmity of users we should, rouchly, optimize the
integral of the product of services , utility, 1,e,, allocate the
next increment of available service to the user judged to comsyume 1t
at hyinhest Utilitv, In practice this meams we myust assure each uyser
an opPortunity to get his cemtral auantum of work domep and we must
take account of the side=costs of deliverimg services are urmeven high
Yoagings etc,

S, #e have to pe able to justify amy cvert inmnefficiemcy, idle time
etec, #Ae alsn bPave to ne aceounrtable for various aspects of FAIRNESS,
especially in re the charter of A d0=40=20 slicing,
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6, There aee threg evident measures of service; mow=much {(ecpuy)s when

(tine=nfwgay or demand availab{lity): amd how=fast (throughout rate)

athat will pear difforently ofn different users at cifferenmt times,
These comnsideratuions suggest the followirmg aporoach to allocation,

We will mot have tokens at all (except perhaps im re connect time,
esoecially for remote users a/¢c the relevamt costs,) Instead a 3= or
d=tier Driority systam,

PRIORITY 1, USE durima SCHEDULED time of day, Eack USER will be
allotted amn hour per day 0f comnect time (or some myltiple thereof)
which he can

'reserve' for 5 weex im advamnce bv voluntary posting, This does mot
intertere with overlaoping scheoules by others, mor with volyntray
side=aqreements to avoia overlap, The point is to have some
framework in which users can PLAN to have the most efficient access
possible SUMEX manmagement can also play a persyasive role im such
postimgs,

Users inm oriority=] status wtill compete for the first 60% of
machine cycles (divided 37230 AIMISUMEX) regardless of other quotas,

PRINRITY 2. (SYS lives here chromically), Users compete for 80X of
the RESIDUE of the machime, ({,e, 24% plus spillover from priority 1,
Users will work in this level unti) they have used up their daily
aJyota of CPU time,Im arditiom work {mvolvimg routine EXEC and text
and file=handling srould be upgraded from level 3 into this queue,
PRIVURITY $ 3ets the rest, either at mar, or after some further
adjustments,

Thie general scheme of course admits of mamy further tyming
steos, ynder level 3, for axample, we should consider unloading Jobs
that do nt qet emough CPU attention to warrant keepimg them in the
aveve, [n the same veim we skhoyld have some provision for autologout
of {nactive connect linmnes that merely burm up commynications costs,
and for Ramdling {raetive forks,,, but we have to analyze what
permalty these drags (ard theiPr Solutions) impose,

The nresert oroposal is of course substantially what Rainer has
discussed and partly implemented, exceot for the overlay of
Priority=1l, | am mot averse to some gradyalism in shifting betweenm
the levels, but a user should have enough credictahility about how he
fs beirg mardled by the system that he cam plam higs work, rather tham
just sit totally passfvely hoping for the best possibole, In
allocations ot level=] svhegules, SUMEX=mamagement can of course play
a more Or less active role inm Sstructurimg the traffic {f the
cirstances reauire (like a traffic cop relates to sigral lights and
steo sigrs); and | can eventually foresee some qgame~li{ke algorithms
to nelo organize those scheaules, The assigrment of %Z=ages among
differemt ievels i3 nof course a further mamagement option,
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The problem with the token economy altermative iS5 just how te
allocate the chivas to start with and the time we will spenmd
rnecotiatima grievamcas whemever the currency (s re=flated and the
pricing system altered, If we did gp that route, we might wanmt to
think of a comtinmuous auctiom to set current prices =« which s a
kimg ©f parody of the diffigulties,

But there is some room for chips im the nresent schemei |, The
User's choice {n nostimg level=l connect timemagvanmce~reservation, 2,
Spending CPU quota to stay {m this priority 3, Overall commect=time
1imitations,

The effuciemt exploitation of the resource {s certainly goimg
to "equire some form of quasi=batchebackground level of eperation to
spend the momnwprime~time cycles, I meed to know more about comnect
time costs to judye the related issue of DETach/REDIRect aetivity,

Behimd all this discussion is a mmode! of user activity that I
will ve tryina te make more explicvit and perhaps to simulate, (I
have wanted for some time to start some work on aoplvimg Al to treaty
regotfation, ann the mechanizedf imductiom of sch)mes like this onme
mioht pe a reascmahle challemge,)

FURTHER COMMENT in re Priority 1 (11/29/74)

The basic logic of this arramgement is to fimd the optimum
comoromise between the lavel of structuring that wil)l emable users to
Plan the most efficient use of their own time, and the flexibility
that emables ad hoc response to the exigemcies of their task,
Marnanement mas avatlable the ootions of varyimg thke relative
allocation of poriority ore cycles down or up from 60%, amd also of
taking a more active role im arramging for the staggering of suych
Schedulea use,

It may he askecd, cuite reasonably, whether there will mot be an
automatic regulatior of usage ir the Yight of the diurmal eycle of
resoonsiverness of the system == {,0,, whethers users will mot simply
adjust their own schedules to what they observe im loadimg, This
may well happem; but I foresee that there will still be
disappointments arising from umpredicted interferemce, We must also
take accoumt that mamy of our users will have speecyal coemstraints
~=0,3, {mteraction with kmowledpge=comsultamts,patients,
demongtrations, etec,, that will be greatly himdered by lack of some
schedulimg structure, On the other hamdg, we wish to avoid an
excessi{vely competitive framework == a rush to the starting line ==
that will distrect from the actua)l substance of working om the system,

Anotner possible optiorn will be te allow a highly 1imited
ooportunity for tracing in some other 'assets' in fayvor of a URGENT
priority level that cam override the current schequles,

Only the majJor project directors meed to inform themselves of
the details
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of these scheduling arrangements which are rather complex, anmd may be
subject to chasnge from time to time durimg our shakedowr period, They
shculd be anle to communicate to their collahorators simple
guidelimes abcut when to work and what priority to reauest,

Amother agvantage of this system (s the possibility (t offers of
altruistic coomeration, viz,, the voluntray self~assighment of a
reduced priority level for tasks that do not have am urgent meed for
oreneot completicn, Likewise, managewil! pbe abhle to emable a wider
Pamye of projects, for the most efficient utilization of the machine,
{f some of these cam be automaticallvy kept from interferimg with
high=priority users at pbusy times,

Come earlier comments em ecomomiec mode)

UNE OF THE DANGERS 0NF SETTING UP TOKENS IS THAT IT WILL PROMPT
QUESTIONS, AMY FUNNY MONEY INSTEAD OF Y"REAL™ DOQLLARS?

WE SHOULD RE PREPARED WITH THE FOLLOWING ARGUMENT: TO JUSTIFY TOKENS
VS, REAL MONMEY, ¥E SHOLLD STRESS THAT THIS IS AN EXPERIMENTAL SCHEME,
UNLIKE wREAL MCMEY, wE CAN START OVER AGAIN AND MAKE MANY QTHER KINDS
OF ADJUSTMENTS IN THE COURSE OF PERFFECTING THE PRICING ALGORITHMS
ETCae

MANY & COMPANY HAS GONE BROXKE NVER ERRORS IN ITS PRICING
ALGORITHMG, J0SH



