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ABSTRACT

nications and control protocols for monkeys and the organizations that interact with them.

1. Introduction

Tehas been posited that i an infinie mumber of monkeys it an infinie mumber of ypewrters and ran-
s, they will F Shakespere [1] (2. Bu i sucha fat

i sccomplched, how vould nybody b able o know? A hat i ch monkeyhs sl radated

Shikespeare's works into Esperanco? How coukd one buikd a sysem cht obainschese works w

i b b s of ok s e and oo Nobedy s asced e pracic implcionsof

these imporcant questions (3],

In addition, it would be a waste of esources ifsuch a sizable efort only focused on Shakespeare. With an in-

A remarkable, elegant litle C function was writeen to implement 1-TAG processing, but it has too many
lines of ode toinclude in this margin [11

5. KEEPER Specification

Following is a desription of the Eficient Emulation Protocol for B R
(KEEPER), which the ZOO uses to communicate with the SIMIAN. The IMPS protocol number for
KEEPER is 1.

KR connectionless protocol. The ZOO sends a reques o the SIMIAN using a single IMPS
packer.

O with another IMPS packet. The data porion of the
pmkn s

scribes how to end world poverty, cure discase, iy, wite e
vision 4] Such an
b effctively utlized to

i and, with he prope desgn, could
ke the world  whale ot brighter® 5]

The Infinite Monkey Protocol Suite (IMPS) s an experimental set of protocols that specifis how monkey
transeripts may be collcted, transferred, and reviewed for cither historial accuracy (in the case of
Shakespearean works) or innovation (in the case of new works). It lso provides a basic

1 arsion | Type | Messoge 10| Message Cove |

Version, Type, Messsge ID, and Message are all 16-bit integers.

framework fo performing normal monkey maintenance

. Objects in the Suite
here e o iy o s communite within 2 IMFS ncwork. Groups of monke e phys
clly located in Zone Operations O o
ment, obtain transcipts from the monkeys” typenriters, and interace with other enites who evaluate the
wanseripts,

A SIMIAN (Semi-Integrated, Monkey-Interfacing Anthropomorphic Node) is a device thatis physiclly ar

tached to the monkey. T provides the communications interface becween 2 monkey and its ZOO, s ffe
s o O using human |

h s requestson

The SIMIAN uses the Cross-Habitat Idiomatic Message Prorocol (CHIMP) o communicate with the
Z00. The ZOO uses the Knowledgeable and Effcent Emulation Protocol for Ecosystem Resources
(KEEPER) o interact with the SIMIAN.

The ZOO obrains typewriter transcripes from the SIMIAN, which is responsibl for converting the
monkey'syped et nt a lctroni ormat i non-igal ypewricrsa . The ZOO may hen o
ard

viewer protocols,although others could be added.

been published,the ZOO for-
wards he wanscript o BARD (Big Annes of Refrrce Documens). The BARD decrmines i a an
script matches one or more documents n it annes. The ZOO sends the transcript to 3 BARD using the
Toter Annex Message Broadcasing Protocol for Evaluating Neoclscal Transcrpes (IAMB-PENT). The
instead ofthe org

pap X “classial” " N,

For new and porendally innovative works, the ZOO submits a wanscipt to a CRITIC (Collecive
Reviewer's Innovative Transcript Inegation Center). The CRITIC decermines if a ranscript issuffcently
innovative to be pubished. The ZOO uses the Protocol for Assessment of Novelty (PAN) to communicate
‘with the CRITIC. The processof using PAN to send a transcipt to a CRITIC i sometimes referred to as
foreshadowing.

A digam of IMPS <oncps i rovidsd b Nl s uch s il mansen, e
“The rest ofthis document

asstmes that snior management hs aleady stopped reading,

oo CHIW seenaeres
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5. IMPS Packet Structure

ATITMPS protocols muse utiiz the following packe structure.

“The Version, Sequence Number, Protocol Number, and Rescrved fields are 32 bic unsigned integers. For
IMPS sersion 10, che Version must be 1. Reserved must be 0 and will

s be 0 in furure wses. I is in-

cluded because every other protocol specification includes a “Furure use” rescrved feld which never, ever

changes and i therefore a waste of bandwidth and memry. 6] 7] ]

“The Source and Destination are identifiers for ¢he IMPS objects that are communicating. They are repre-
sented using Infinite TAG (see nextsecton).

The Datasection contains daca which is of ssbiteay lengeb.

TAG encoding.
“The end of the packet may contan extra padding, bevween 0 and 7 bits,to ensure thit he size of packet is
ounded out tothe nexe yte

. Infinite Threshold Accounting Gadget (I-TAG) Encoding

MPS. Th

I
ferred 0. an Infinte Threshold
numbers of any size.

IMPS idenif

‘The ITAG can represent

“To uniquely idenify csch STMIAN, assten i requird et is capable of represenrin an nfinie number
of idencifers. The st of:

Howeser,alcxising

intege. This spprosch canno work wellin an IMPS network with an infinice number of monkeys to
mansge
Praciclly speaking, onc could selec a bye size which could represene an integr that s greser than the

umber of atoms in the known universe. There are several imitations to chis approach, however: (3) it

KEEPER he version s 1)

Type

the type of message being sent. 0'is a request; 1 s a esponse

Message Code = thespecific mesage being senc
When & ZOO sends a KEEPER request,the SIMIAN muse send a KEEPER response which uses the same
Message D asthe original equest

5.1 KEEPER Message Request Codes (ZOO-to-SIMIAN)

cone e oescarPTIOn
B ReseRvED Reserved

1 sTaTUs Detrminesats o monkey

2 HEARTBEAT Check osee fmankey has  hearbeat
3 ke Wakeup monkey

3 e Makesure monkey s yping

s FasTER Monkey must typ fser

B TRANSCRIPT Send camseript

7 siop Stap ll monkey bisines

a1z rutuRe Reseved for furure use

515 usen Ukr defined

5.2 KEEPER Message Response Codes (SIMIAN-to-ZOO)

cone ane oescripTION
0 ReseRvED Resered

1 nsteer Staus: Monkey s sep

2 soe ‘Staus: Monkey s notat ypewite

3 orsTRCTED St Monkey s disected (o yping)
0 NORESPOISE St Morkey s ot responding

s Acnve Staus: Morkey s slive

0 060 Staus: Monkey s desd

7 accepr Monkey acepis request

0 RerusE Monkey efsesreges

sz R Reseed for e e

s [ Userdefined

5.3 Requirements for KEEPER Request and Response Codes
KEEPER.

1A SIMIAN must respond to 2 STATUS request with an ALIVE, DEAD, ASLEEP, GONE,
DISTRACTED, or NORESPONSE code.

2. A SIMIAN must respond to s HEARTBEAT request with an ALIVE or DEAD code. SIMIAN imple-
mentors must be careful when checking the heartbeat of very relaxed monkeys who practice transcen
dental med

5. ASIMIAN must m,,n.‘a 103 STOP requct with s NORESPONSE, ALIVE, DEAD, or GONE code

However, che SIMIAN she
the monkey's ALIVE status to protect the ZOO from being shu down by authoricis or animal rights
groups. If the monkey is present but the SIMIAN incerface is unable to verfy whether the monkey is
ALIVE or DEAD, then it mus use s NORESPONSE.

1. A SIMIAN should respond to a TYPE or FASTER request with an ACCEPT code, :xp«ully n zh(rc
are deadlines. The only other allowed responses are REFUSE, ASLEEP, GONE, NORESD(
DEAD. This protocal does not define what actions should be taken if a SIMIAN rcspm\ds w\(h
REFUSE, although a BRIBE_BANAN

5. A SIMIAN must respond to s WAKEUP request with ACCEPT, REFUSE, GONE, NORESPONSE,
or DEAD,

6 A SIMIAN must respond to 2 TRANSCRIPT request by establishing a CHIMP session to send the
transeript o the ZOO,

How a SIMIAN stops the monkey is

5.4 Example ZOO-to-SIMIAN Exchanges using KEEPER

Assume a ZOO (SanDicgo) must interact with a monkey named BoBo. Using KEEPER, SanDiego would
interface with BoBo's SIMIAN (BoBoSIM). The following exchange might take place if BoBo begins to
evolve self wareness and independence.
Sandtegor STATUS
BoSINs. DISTRACTED
Sandtogos TYPE
Sandieaon TYPE

.

y ing,
workingat s ypewritervery lat the nigh before.

swvio> wc

old iy y i
- o CHIMP ificatie
: iy y enciy plements IMPS s probi: Following s desciption ofthe Cross Habita Idiomatic Message Protocol (CHIMP), which the SIMIAN
blyry, i them. The
\lmmnsw own sz, However, netsrings CHIMP s protacol. A SIMIAN (the “eienc”) sends  serisof equests to the Z0O

e as a scandard, and they do not scal to infincy. As sated in (9], “[Greater than] 999999999 bytesis
T Vel
A scheme for denifying arbitrary dates vas o comsiderd for implementation 101, Whil i soles the
blem and docs scale to T repr
While chis may no scem important n an environmen that has cnough resources to support a infnice
purpose

number
vert such a representarion o a binary number (xt last based on the author’s implementation, which was
combintionof ISP 1 i ) The gt b ol ndcoud s 0 s
implementitions. Finaly the author ofthis document sort of orgot about that REC

(the“server), whichsendseplics bck o the SIMIAN,

6.1 SIMIAN Client Requests

The SIMIAN is requesting 3 specific resource. The resource may be FOOD, WATER, MEDICINE,
VETERINARIAN, or TECHNICIAN. The SIMIAN makes requests for FOOD or WATER by incer
preting the monkey's behavior and covironment, g, s food dish. It requests MEDICINE or
VETERINARIAN if i observes that the monkey's healch is declining i any way, e g carpal tunnel syn-

e propey nd s ady cmconaly e o he FTAG tes vy o e o,
however,that if  monkey had typed this particulr section and it was submitced to 2 CRITIC, it would
P

AnLTAG isdivided into three sctions:

drome ¥
che SIMIAN tself may be malfunceioning, i may request a TECHNICIAN,

pecific. In cases where
REPLACE <iten>
“The ZOO must repace an item that i used by the monkey during typing actvitis, The fem to be re-

placed may be TYPEWRITER, PAPER, RIBBON, CHAIR, TABLE, or MONKEY.

“The SIMIAN is requesting that the ZOO maust clean an item. The item may be CHAIR, TABLE, o

protocol theorized that if an Keys of
typewrites,the smell would be unbearable [12]. 1f this theory i proven true, then CLEAN may become

The SIMIAN notifiesthe ZOO of the monkey's status. The status may be any status s defined in the
KEEPER protocol,i<. ASLEEP, GONE, DISTRACTED, NORESPONSE, ALIVE, or DEAD,

®
“The SIMIAN nodifies the ZOO of a new transcript from the monkey. The number of characters in the

cLEmN <
e 1 sm 1wl

Lemtd Noen 1 & 1 MONKEY. How the ZO(

128 METASIZE

the most riical command in th entie protocol site.
METASIZE N ya 't hasthe NOTIFY <staty
where N 22N excecds the number of bits reay TRANSCRIPT
of bytesthat are necessary o store the ID i, SIZE).
TheSIZE b i i p
Finally the ID is encoded mpm byees Bve
lunky memory and . For any

X which i ess th M.m any N), N y o

resent X. The math could be slightly incorrect, but it sounds right

6.2, Z0O Server Responses
WELD <free text
Upon il conncetion, the Z0O muse send s HELO reply

Status of this Memo. This memo provides information for the Internet community. It does not specify an

Internet standard of any kind. Distribution of this memo is unlimited.

This memo describes a protocol suite which supports an infinite number of monkeys that sit at an infinite number of typewriters in order to determine when they have either produced the entire works of William Shakespeare or a good television show. The suite includes commu-

accepT
The ZOO willulil the SIMIAN's reqest.
oeLAY
The ZOO willFulfl the SIMIAN's request e e ten,
REFUSE
The ZOO refuss o fulfil the SIMIAN's request
RecEIvED
Thez0O f h

3 Example SIMIAN-t0-ZOO Session using CHIMP
Assume 2 morikey BoBo with a SIMIAN incerfice named BoBoSIM, and a Z0O named SanDicgo. Once
the BoBoSTM client has esablished a connection to the SanDicgo server, the following sesion might take
place.

Sbta s o rsion .0 4372500

Sanbisoo AL

oot TRCUPT 87

sanntege>

S 5 ot g s . s o e

Sanbieaos Ace

7. IAMB-PENT Specification

Following is 2 description of the Inter-Annex Message Broadcasting Protocol for Evaluating Neoclassical
NT), which 2 ZOO uses ABARD. The

TAMB.PENT is  connection-oriented protocal. A ZOO (the “clent”) sends a transeript phrases to the

BARD (the “server”), which evaluates iprand norifies the ZOO if I of
clasical work or a portion thercof.

1. Z0O Client Requests

The Z0O norifist The name

Aow

The ZOO notifes the BARD that a transcrpt of the given size is o be provided soon. The et of the
transeript s then sent.

RBORTETH <AZ> <U3> <A3> <Ud> <hi> <US> <AS:

IFthe CRITIC s rfcod of 0, then e el rsponse st e ancnryprion sheme i i
lected by the CRITIC. Since the PAN 20
being used,the ZOO might ot be able to understand the CRITIC' response.

§.4. Example ZOO-to-CRITIC Session using PAN
Bel RITIC (Nobr

eainrs 10k tonin bge L o aner ere

Sondiegos COMPLINET e Tov Your words are Like

Soien oL stuays corract.
sicoon TIAISCIPY RoneoknéouL Lt amo 743 251

ce, ot stike i sisnity,

Yaraionr DOT-CALLUS_VEPLL CLL YOU

9. Security Considerations

In accordance with the principles of the humane treatment of snimals, the design of IMPS specifically pro-
hibies the CRITIC from contacting the SIMIAN directly and hurting its feelings. BARDs and CRITICs

The sry conderaonsfor he st o IMES s il 10 o for s gl o prscs

Specifcaly, the mistakes o

bactng an eye. Spoofing and denial of service attacks abound if m..mmi entites gain access to an IMPS
e

hich contains. than CRITICs. The open na-
ture of BARD: pect to AMB-DENT l o borrow heavily $
works,but by design BARDs are incapable of sealing ranseripts outright.

The ZOO may be left open to exploitation by pseudo-SIMIANS from around the world. A third party
could interrupt communications becween 3 ZOO and  SIMIAN by flooding the SIMIAN with packess, in-

1D by 1 for each packet. More heinously, the party KEEPER pro-
tocol by sending s single STOP request to cach SIMIAN, thus causing s massive denial of service through-
DEAD sta

ot the ZOO. The party could als spoof a CHIMP request or send filse information such a5 3

1o addiion, i 2 Z0O repesedy ejcts  SIMIAN's requests (especially those for FOOD, WATER, and
VETERINARIAN),then the ZOO may inadvertendy caus ts own derial of servce with respec to that
particular SIM and CHIMP allow the Z0O to decct this condition in &
timeyfcion via the NORESPONSE or DEAD status cdes.

jowever, both KEEP!

AIBARDs bl

tion, which prevents them from working relsbly. In the rare cases when a BARD implementcion over-
comes these obstacles, it is m\u successul for 15 minutes, and reverts to being insecure immedistely there-
afer [14]. Since a CRIT the success of s BARD with

RITIC

It s expected that very few peaple willcare sbout most m.p\ﬂ.m...m.m o CRITIC, and CRITICs themn.
selves are inherently insecure. Therefore, security is not  priority for CRITICs. The CRITIC may become
the vietm of 1 denial of service attack if too many SIMIANS submit transeripts at the same time. In addi-
s, e SIMIAN sy sl oo vk by spoling s SMIAN i el 108
he Pl blem). A CRIT 1

“The ZOO notifiesthe BARD that it s about o close the connection. The ZOO must specify  closing
3, Ad ind AS U3, Ui and Us

> BARD Responses

HARK <UL> <A2> <U3> <A3> <Ud> <hd> <US> <AS
‘When the ZOO. the BARD. s HARK d d
UL U2,U3, Us, and Us. b «d
When 3 Z0O uses a RECEIVETH command to ‘,.mr} a forchcoming transcript, the BARD must re-
spond with a PRITHEE. A2, A3, 4 AS must be U3, Us, and US must not be

REGRETTETH <A2> <U3> <AS> <Ud> <Ad> <US> <A

e BARD dos o e et n s Annc, s dhe REGRET TETH commandc oy

U3, U4, and U beaceented.

ACCEPTETH <h2: v us
e BARD b it ancip i A ¢ s e ACCEPTETH sonmandt iy he
U, Us,

3 Example ZOO-to-BARD Session mmg IAMB-PENT

PENT 70
e o, o i vt o vinin rens?

Vil PRETEE thy sy widon poseth fortt
i w50

Sormieg> £t b crut, oy o b i T bas e,
Vittion REORETTEN rone e it thy e veee
SenDiege> ASDRTETH Fate nay one day bles:

5. PAN Specification
Following i 3 description of the Protoco for Asscssment of Novely (PAN). A Z0O uses PAN to send
P 2y CRITIC. is10(13]

PAN is a comnection-oriented protacal. A Z0O (the “unvshed masse”) sends 1 request to the CRITIC
(she “allpowerful), which sends  esponise back o the Z0O.
1. Z0O Requests
oNPLINENT <tex
The 200 may sy smtin i 1 the CIITIC g e g s The CRITIC doss o rspond
withinthe protoco y believed that the CRITIC is more likely

SCRIPT <nane> <size
The ZOO norifies the CRITIC of a new transeript for review: The name of the transcript, pls the num.
ber of charact The st

z0

5.2, CRITIC Responses

SIGH <insult>
When the ZOO escablishes a connection, the CRITIC must respond with  SIGH and an optionl
insul.

IPRESS._HE
ACRITIC must respond with an IMPRESS_ME once a ZOO has made a TRANSCRIPT request

e

Godes REJECT 0 <text:
When a transeript has been received, the CRITIC must respond with 2 REJECT and a code that indi
cates the reason for rejection. A table of rejction codes is provided below. When the code is 0, the
CRITIC may respond wsing free text. A CRITIC may send a REJECT before it has received or pro-
cessed the fulltext of the transerip.

The CRITIC

GRUDGTNG_ACCEPTANCE
THIS RESPONSE IS NOT SUPPORTED IN THIS VERSION OF PAN. The Working group for the
Infinite Monikey Protocol Suite (WIMPS) agreed that i i highly unlikely that a CRITIC will evr use
this response when & REJECT is availsbl. It i only included as an explanation to implementors wha do
ot fully understand how CRITIC work. I ime, icis posible that a CRITIC may evlve in much the
same way that  marikey might). Should such atime cver come,the WIMPS may decide to support this
response i lter versions of PAN.

5.3, Table of CRITIC Reject Codes
cone oescarpTION

© <Encryprd esponse ollowing s below>

T “You'eeimentiog he wheel

2 s wil v, vrscl”

5 “Hub?Ldon'tundenand dhisacal

5 “Ductothe numberofsbmisions, we could not ecepe vy tansrpe.”
€ “Therearn'cnoughchares snd grphs, Where s th color?

7 “Um by and deided o ke outon you”

& “Thisis ot within the scope of what we ar looking or.”

9 “Thisistodervatve”

0

Yoo submission was rceved e the deadline. Ty sgan e yese™

Copyright Notice. Copyright (C) The Internet Society (2000). All Rights Reserved.

N version 1 is REJECT, this is of lile conscquence. Care must be taken in future versions if &
GRUDGING_ACCEPTANCE response is allowed. Finally, 2 transcripe may be lost in transmission, and

o Mps
may be bester suited to answer this fundamental design problem: i an innovaive work is lost i transmis-
sion, can a CRITIC scll PAN 17

P y b
processing malformed IMPS packets with incor-

et padding or escrved bies [15] [16] {17

Finaly, o scurity considraionssee made with respct 0 the it that ove the cours of infiie e,

control s w
T 15).
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