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Askemos- Holonsat the Mark et Place

Jörg F. Wittenberger

softeyes

Joerg.Wittenberger@pobox.com

www.askemos.org

The Global Computer is not an object
it is a property.

Ben Howell Davis

fair, unbreakable, fraud proof
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Askemos

• advancedinfrastructur e•

• redundantdistributedexecutionenvironment •

• Single,AbstractVirtual Machine•

• SystemAPI in termsof XML documents•

• failureandintrusionresistant•
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Agents at the Market Place

– Why doweneedit?

– RequirementAnalysis

– TheImplementation

– How to use?

– Comparison

– Furtherwork
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Motivation

patient

physician

pharmacy

laboratory

health insurance

Interactions and relationships in health care.
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Motivation

Collaborative commerce in rural development.
www.investregionx.de
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The Problem

Holonsmight representa legal body;

Someof thosearenot social,MAS mismatchherebecauseof agents
intrinsicproperties:

• veracity: anagentwill not knowingly communicatefalse
information

• benevolence: agentsdonothaveconflictinggoals,andthatevery
agentwill thereforealwaystry to dowhatis askedof it;

• rationality: agentwill actin orderto achieve its goals,andwill
notactin suchawayasto preventits goalsbeingachieved– at
leastinsofarasits beliefspermit;
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Requirements

Theenablinginfrastructurefor e-Business,e-Medicineand
e-Government- how would it be?

• storesfraudandprivacy sensitivedata

• needsaccesscontrolfor intellectualproperty

• needs(bearer)certificates,transactions,communication

• is basedonmutualtrustbetweenpartners,
nocentralauthoritydeemedacceptable

• requiresreliability, liability, availability

• needsscalability, efficiency, flexibility andstandards
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Challenges

• parallelandindependentdevelopment

• rapidchangingwork flow

• smoothtransitionsbetweenversions

• unstoppableprocesses(frozen)

• physicalequipmentjustbreaks⇒ datain danger

• informationis notphysical,why shouldit break?

• needto makesmallequipmentlesssensitive

• build reliablesystemfrom unreliablecomponents
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A “Legal” Abstract Machine

• formalsemanticsin orderto be

– fully understood

– decidablein caseof dispute

• fraudproofed,at leasttraceable

• fair, democratic,decentralized
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Natural Pattern

Artwork by Christoph Zurnieden
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Implementation 1: Something Is Somewhere

the concept of the information space

• mainconcept:legal “space”connectinglegal bodies

• informationis asingleton,datais not

information
data representation

= 1
many

• copying is evil (money, acknowledgementof intellectual
property)

• majoritycounts- byzantineagreement

• new, emergentabstraction:truth
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Implementation 2: Location Is Protection

good
$

merchant
secretary

boss

schedule

• overlappingrealmsof rights

• nocentralauthorityto abuse

• formalmodel:settheory
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Implementation 3: Static Assertions

• thecostof assignment;SICPweknow thereis notheoryfor
assignment

• recentlyproposalsonformalsemanticsfor imperativelanguages:
horribly complicated

• functionalprogrammingfoundidealfor staticaspects

• functionalprogrammingis well understoodandeasyto teach
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Implementation 4: Dynamics

Example:anErlangmessageloop:

loop() ->
  receive {Client, {acc, foo} ->
  acc ! foo,
  client ! 5 / foo;
  receive ...
  ...
end.

nondeterminism:divisionby zero,messageto ACC is alreadysent,
CLIENT mightgetamessage

• sequentialexecutionin loopsintroducesstrangedynamic
semantic

• hardto model

• wayout:atomictransitionsformalizedby PetriNet
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Implementation 4: Dynamic Behavior

stylesheet>

  . . .

 template> match = *[@type=’write’]

  reply>

   send> to> copy-of> select = $message/acc

         Body> copy-of> select = $message/foo

   send> to> copy-of> select = $message/client

         Body> copy-of> select = 5 / $message/foo

Notation:SOX, “humaneditable”XML
full AST in XML; notpractical;I wantadifferentsyntax(e.g.DSSSL,Haskell)

• implicit, messagedrivencontrolflow

• templateappliedwhenmessagearrives

• atomictransition,divisionby zero-> nomessageatall

• cancheckall messagesfor securityviolations
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User Level View

Actor

request

response

jerry

{}

message
+creator: id
+capabilities
+msg type: r/w
+content: MIME & bytes

addr db

preferences

mail filter

read

write

{}

enter

User sees passive data objects
(essentially XML messages)
travel trough named channels (links)
between "places", which are applications
like folders, data bases, printers, wallets etc.

• autonomousobjectsor agentsatplacesin theinformationspace

• thosefunctionblockscommunicatevia asynchronousmessages
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Formal Model

place

placeplace

P2

P3

P4

P1

{}

function of P2

function of P3

{}

functions are
tree transformations
in any language
currently supported:
XSLT, "DSSSL"

petri markings
are XML elements
they travel
in messages
between places

data (XML elements)
and functions (transition code)
form a closure

Mapping petri net models

T3

T4

T1

T2

T5
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Architecture

client

Browser
User

click

intend

visible

Askemos

protocol
adaptor

virtual
machine

storage
adaptor

storage
adaptor

distributed
storagedata base

storage
...

virtual
machine

storage
adaptor

access point

extention
API Freenet

storage
adaptor

*TP

place

place

place

place

place

{}

network of users data
 and applications
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Projections

{agreement}

Askemos

virtual
machine

{}

Askemos

virtual
machine

Askemos

virtual
machine

{byzantine}

place

place

place

place

place
{}

network of users data
 and applications

{}

{}

{projection}

• eachplaceprojectedinto thebelief of severalagentswhichobey
contractof properexecution

• mutualverification(byzantineagreement)⇒ trust
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Projections

• eachplaceprojectedinto thebelief of severalagentswhichobey
contractof properexecution

• mutualverification(byzantineagreement)⇒ trust
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Projections

• faultyagentsarespotted
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Slave of Theory

• truthby mutualverification

⇒ byzantineagreement

• cleanlydefinedsemanticsrequiresoundtheory

⇒ settheory+ functionalprogramming+ petrinet

• differentimplementationsmayhavedifferentrepresentations

⇒ still agreementneeded- coreAPI in XML
(standardis betterthanbetter)
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computation out of the wall plug

Askemos / fiXml − network

ASP XSP XSP

level 1

operator operator operator operator

ApplikationApplikationApplikation
level 2

ac
ce

ss

ac
ce

ss

ac
ce

ss

ac
ce

ss

access

S
er

vi
ce

S
er

vi
ce

S
er

vi
ce

S
er
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ce

Organisation

coalition coalition

User User User User User

ac
ce

ss

op
er

at
e

op
er

at
e

op
er

at
e

op
er

at
e

op
er

at
e
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er
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e

ASP: Askemos Service Provider

XSP: fiXml Service Provider

OS API
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Code Example: MVC frame

<xsl:stylesheet …>
<xsl:template match="*[@type=&quot;read&quot;]">

. . .
<!-- viewer code -->
. . .

</xsl:template>

<xsl:template match="*[@type=&quot;write&quot;]">
. . .
<!-- controller -->
. . .

</xsl:template>
</xsl:stylesheet>
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Code Example: View Code

<xsl:template match="*[@type=&quot;read&quot;]">
<html><head><title>One Cent</title></head>
. . .
<dsssl:if test="(service-level)">
<p>You can grab this bill by pushing the button below.</p>
<form method="post">
. . .
</dsssl:if>

</html>
</xsl:template>
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Code Example: Controller

<xsl:template match="*[@type=&quot;write&quot;]">
<mind:reply>
<dsssl:copy-of select="(document-element (grove-root (current-node)))"/>
<dsssl:if test="(service-level)">
<mind:protection>
<dsssl:copy-of select="#CONTENT">

(let ((t (data (form-field ’offer (current-node)))))
(if (equal? t "")

(symbol-&gt;string (msg ’dc-creator))
     (string-append
      (symbol-&gt;string (msg ’dc-creator))
      "/" (oid-&gt;string (entry-name-&gt;oid t)))))

</dsssl:copy-of>
</mind:protection>

</mind:reply>
</xsl:template>
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Comparison

FramerD

nicelanguage,sideeffects,moving target

Erlang

obvioussimilarities,eitherchangeit or redo(overhead)

Java

is aplatform:many libs,JavaVM hasmagicfunctions,hardlysecure,
battlefield

FIPA

huge,now incompletestandardizationeffort; noteverythingneeded

reality check: XML+HTTP is theonly widely deployedstandard
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Further Work

• deploy in morepilot projects

• completeimplementation,port to otherplatforms

• checkfor possibleFIPA compliance

• providefeaturesfrom similarenvironments
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Conclusion

• trustworthy, distributedvirtual executionenvironment

• suitedfor modelingholarchiescomprisedof legal bodies

• mightbecomealmostFIPA compliantbut differenceconcerning
mobility will stand
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Askemos - Holons at the Market Place

Thank You!

Joerg.Wittenberger@pobox.com

www.askemos.org
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Relevant Standards

XML (W3C) mandatory; data (tree) representation

XSLT (W3C) mandatory; tree transformation

SOAP (W3C) mandatory; object access

HTTP (IETF) mandatory; network transport

DSSSL (ISO) optional; tree transformation

61499 (IEC) optional; function blocks

FIPA (FIPA) optional; agents technology
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Deeds- Content DefinedIdentifiers

(define deed-slots
’(dc-creator ; creator (Dublin Core)

dc-date ; creation date
action-document ; behavior
body ; serialized content
))

• objectidentifier is cryptographicchecksum

• name ≠ identifier:

– namesareintentionallychosen,humanreadable,reusable,
mighthavestructure

– identifiersareintrinsic,one-to-onenon-ambiguous

• deedsdon’t change- verificationeasy
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How To
Identify Dilemmas?

iteration
not first-time out
participatory design

implementor users
dialogue

bug reports
code

.

.

.

most users
will...

Gregor Kiczales (1994)


