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different trees receive different rewards. Furthermore, ®
wealth distribution in reputation-based systems, such as

PageRank, is very unequal by nature. Reward alloca- tions
based on some value judgment of “importance”
systemically lead to particular reward collectors receiving
disproportionate amounts of rewards; this deviates from
our intuitive judgment of equality. Therefore, we propose a

two-step reward system that maintains the propor- ® 00080
tionality of wealth based on “importance” and adjusts
inequalities through a global reward. This resembles the
common nature of a mixed economy, where people are
rewarded in a competitive environment based on  their

Cardstack Reward Model: Proportional Attribution and
Allocation Model ina Dependency Network with Intervention in
the Local Scope (PAAM)

Cardstack Vision Paper

Abstract— This paper discusses a broad framework different perspectives.

that enables the proportional distribution of rewards Fair division approaches these questions through "importance” to a sub-economy, while government inter- 00000000
. . . . T . . to nodes within a network (global scope), which is game-theoretic methods. A familiar example of fair di- ventions are used to aid people who lack opportunities.
On Decentralization of User Experiences and Fair Distribution of Rewards in TSP AR5 PR g sk cuing. P dston st o e
of the Subjective Theory of Value, according to which II. Problem Statement Fig. 1. Local scope(a tree) with random node ID's. Node 2 is

distribute wealth through trees of the network, b; i
starting at particular nodes and propagating the the value of a particular resource or set of resources

rewards down to the other nodes. In this process, is subjective, dependingon the players [6]. Since each

node. The weights placed on the edges are the branch
. . " attributions — see section II-D
In this section, we formalise the problem. Since the ®

reward is distributed in two differentways, we define
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o Introduction

/ COMING SOON

The Ro

4 Sustainable Software

BY CHRIS TSE

.I Introduction

{ a dangerous new bubble was

é N Do ion of technology
i /£ I;a -L‘plg‘ matic and broad
their takeover of advertising; Uber and Lyft have shaken up the transportation sector; Tesla

Today, there are rumblings of a new bubble in the market. Looking at the growth charts of
Bitcoin and Ethereum over the last three years, it is hard not to wonder whether this upward
trend can continue at this pace. For this growth to be sustained and accelerated, the
blockchain will need to eat the software that ate the world. The dramatic influx of crypto-
wealth into app tokens could provide just enough fuel for software to transform the world a
second time within this decade. But success is not guaranteed. While smartphones and on-
demand marketplaces spread throughout the world in the blink of an eye, there still remain

many unanswered questions about whether, how, or when blockchain-based applications

which we call the wealth trickle, the amount of wealth ‘player places a differentvalue on the resource, an optimal
gistributed to the nodes globally is propartional to . i N S " o
he importance of each node within the global net- i e attained — g variou:

of fairness, e.g. being proportionally fair, envy-free, or
e

work. We establish evaluation metrics to formalis
this notion of the definition of proportionality —the pareto-optimal

fairness metric. Through the observation of networks A sub-body of literature that is more current isthe

that naturally possess the scale-free property, we study of "importance” in large networks. Search engines
introduce a transformation meant to counter-balance have attempted to organise a large graph of web pages
the unequal distribution of wealth, usingaglobal " y h "
reward. We briefly consider two them, and link-based analysis.

the adversarial gaming of parties within the network, Term Frequency Inverse Document Frequency(tf-idf) and
by involving the participants of the network in the the vector space model are used to encode a vector space
government process of distributing wealth. Finally, based on the textual content of documents [5]. Because

we introduce an application of the framework in the " ;-

blockchain space by describing an off-chain consensul€2l Vector spaces have natural notions of distances,
protocol, Proof-of-Analytics. This paper isintended _documents can be ranked according to their distances

management and web development. It to it and the "importance” of those web pages,

actions for particular rewards in two different scopes: a B. Nerwork (Global Scope)
local scope and a global scope. A scope is simply a space
where action occurs. The conventionswe will use for the
rest of the paper distinguish between the actions of each
scope.

A network, >, isa unionof graph trees and refers to

the global scope of our space. Although the operation

of union is well defined for edges and vertices, it is
not for the node attributes. The node attributes are
excluded, because there is no purpose in preserving the

A. Graph Tree (Local Scope) information at the global scope. The network becomes

The local scope is a directed tree graph, G structure. @ Simple, directed, and unweighted graph. We make the

We use the word local to emphasize the context, meaning 3SSUmPtion that no two nodes can have edgespointing

that the tree is a small part of a larger network. The t0 €ach other, thereby avoiding the formation of circular

graph has directed edges, which indicate that a node dependencies »jg

- . " - dependenton” another node, similar to package

to provide a plausible solution for a problem that is fromeach other or their distances froma search query. on r @
2 Market Context part of ongoing research. Link-based analyses in networks are explicitly used to dependenciesin software. The equation below expresses the y=6 ! @

” i i 4 H determine how "important” or "central” a node is within i+th tree in terms of its set of nodes and edges. i=1

Software is eating the world,” proclaimed Marc Andreessen, the creator of the first web I INTRODUCTION anetwork. Gangle Pageriak Bl ome of the most robust
el The utility of software packages is ubiquitous in our centrality measures that signal the “importance” of the modern Gi= (VGL.EG ) 1 > =(VO)EC)) ®
; frms in Silicon Valley. He ; eats : . . (VE)EE); ®
3 Ecosystem Design world, as evidenced by applications for numerical web page, based on the number of web pages that link computing, server C. Reward

Ina local scope, the root node becomes the source of Our model distributes rewards. Here, we define the

is an undeniable fact that the software being built these The fields of telecommunication andwireless networks incoming wealth, where the reward arrives before it is ype of reward actions that take place. Note: The words
days is becoming more and moreintegrated. A particular use fairness metrics for the scheduling algorithms for web distributed to the dependencies. Each nodecarries a set myealth” and “reward” are used interchangeably. There
can have hundreds of core packet the network as a means of prevent- without of attributes, which are: :

which the application would not exist. This ing congestion of data flow. For example, proportional culture of reusing

‘What we need to ask ourselves now is this: "How of an equal distribution of wealth, without concern for
can we propagate these rewards proportionally, allocat- identifying players with a particular share.

are two types of rewards, and their difference lies in the
1) The proportion that determines the reward to be scope.

software is especially in fairnessin s means that the rate a open-source communities, such fobiachiiiiiod v .

as Github, where soft- particular channel receives is proportional to the cost ware code is easily accessed and shared. Our '?efa’s iuyn‘ :fnfh: ';Zedé ‘Iocal‘:;ﬁ’:"";s::eey "‘;‘sre 1) Lhoclal Rleward: The vewTrd fgl_ve" toa nodle hln
4 5 ctive i i N i thi y : " . 3 the local scope, as a result of incoming wealth to

Ei ries would ultimately be objective in of deliveringa packet; therefore, cheaper packets are building this framework is to ensurethat, ifa particular i ° el i
_ Y transferred first. This isalso knownas Weighted Fair software receivesa reward, this reward is passed on to Queieing. In f;g:::s:;’e ‘(ha': dp[:r:f;&:;ifallsscf;:?:; for all nodes in ‘heh' “b“' "0:9 'Because 'E‘"ar"ds are pasje‘? d“h"’" the
: F . . ics, many indexes or the its ies, the ies of its ies, inequality of wealth 8 N each branch ofa tree, morethan one node in the
Architecture and- driven companies eating the distribution have been developed, and so forth. The idea is to reward software that has such as the Gini Coefficient, the 2) T:;e';'%‘:f";“:’:é";'ce‘:“j;z"g'"tehse;:‘fsti‘:’:;dd;" :n‘f local scope receives one. And the reward received
) I R FEhe: 5 I 5 obvi I i kh Theil Index, and the contributed to the success of revenue-generating software Diversity Index. Each of these indexes is senmes_ e Known a5 a\{wnnthntmlultimt "For by a particular node is determined by the node
! unches of their conventional counterparts is obvious: Google and Facebook have completed pasedon some and that would not be rewarded otherwise.  statistical justification that represents the assumption P, attributes of its parent —see section I1-E

now, we assume that this is the final branch attri- 2) Global Reward: The reward given to every node bution. In

the context of filtering, these proportions in the network as a flat giveaway. The global reward

ing them to software dependencies based on their level Although much literature appears to be hoping that of may be referred to differently —section V-B acts as a wealth-adjusting policy, which resolves
COMING SOON has turned the auto industry intoa tabletfplusfwheels business; and Amazon has gotteninto contribution?” and "Under which circumstances are a solution to the problem has already been devised, the these It is possible for a node to be a member ofmore than severe imbalances in  the distribution of wealth
Humanizi ckch. distributions fair?”. These two open-ended ques- problem persists in its unique nature —the duality of a tions have been two differenttrees; therefore, it is essential to_know which This isalso kn_ﬂwn as the "diversity r_eW§vd -
3 ' = ; i consideredby academic literature from network and many trees within the network, whereby local scope is being referred to, because a node may have The rewards are given in sequence —beginning with all
and taken over, well, EVEF\/‘ThIng else. more than two  different sets of node attributes. the local rewards, followed by the global reward. Both
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FHIRICHS

TRAREFEFRBRAL". FfeCardstack, 3
} | %ﬁ%ﬁ%ﬁ%'—iﬁ@%‘é&%ﬁfﬁ&EI’\J!H‘”o 2
| AHC.

F;’E‘%EE README.md

o eCardstackiX4H: FAJB9ZOTHIR G EE & CardstackiXHRY 52 Cardstack Application Framework
}5]263\ , L‘)\&gﬂ{ L‘l:%% HI\JE1 LF*EI:IEJ_?'_ , g%ﬁ{ LF*EI:'EJ_‘%_){%C a rd St ac kglzz_:jj This is the main repo for Cardstack, an open source application architecture for building cohesive experiences on open,

decentralized infrastructure.
éégﬁ'—i z_:J:EJZ@R IXH&%L’T:—ﬂ‘ $J\§‘/f E'H(JZ:E%ZZHE ;EH*/Z%E_Eo Orientation
e o Ca rd Sta Ckﬁﬁ):'1z|§5ﬁ|3ﬁ1¢ : FE%EJ{%% . ﬁyﬁﬂugﬁfg&*ﬁ‘ﬁﬁ)ﬂ This is a monorepo. Each directory under packages is distributed as a standalone NPM package under the @cardstack

NPM namespace. Each package is a Cardstack plugin. A family of Cardstack plugins comes together to provide both

1z|:5ﬁﬂg%_ﬁﬁﬁ_,ﬁ__§|g1q:o ﬁ'ﬁca |"d Sta Ck*@éﬂ%ﬁﬂjiﬁﬁﬁﬂ*ﬂﬁﬁ] E/\J}Eﬁ)thtgﬁ browser-side and server-side functionality of a Cardstack application.

Many Cardstack plugins are also Ember addons, which is the standard way for a Cardstack plugin to provide client-side

SRE(ER, B TA XIS B R IR TIARAE, Hh .

Cardstack Plugin Features
FIFIR AU A0 (d)app ERFT—BEEERINGR. N ——
. Cardstackfti: OREESE Cardstack EARAHIUAKIEEES —
AT SEERD. £ MMERL T RERAREES, B
NTEEFRE K ATZAREE, BREErnEhNze s R
s, B EEMR A ARSHE, LI¥icardstack ol '

EO0Lb.A. /jH/Jfl;:t 7"\&\ '* ""‘é]:ﬁ ‘E constraint- A logical constraint that users may configure and apply to their data models. Examples:
SR, RN, . D ;

type @cardstack/core-types::max-length

Validation, formatting, and editor components for a scalar data type. Examples: @cardstack/core-

field-type
P types::string, @cardstack/mobiledoc
T — Indexes content from some arbitrary external data source into Cardstack Hub's fast cache. Examples:
index .
@cardstack/git, @cardstack/postgresql, @cardstack/drupal
messenger Implements a way to send messages out to some arbitrary data sink. Example: @cardstack/email
Allows a plugin to install arbitrary server-side middleware. This is a fairly low-level feature -- often you
middleware can implement more specific feature types instead, relying on standard middleware like

@cardstack/jsonapi. Examples: @cardstack/jsonapi, @cardstack/authentication

Provides deep searches in some data source (as opposed to an indexer, which pre-indexes external

SR MY BRI CARDSTACK
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