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Abstract— A definition of business driven technology manage- II. MODELLING

ment is discussed. Alignment of helper technologies with miness : : . oy
goals is discussed in the framework of promise theory. It isteown The goal Of.a business is to deliver a_ serv&g(lr? some
how promises help indicate where alignment can be measured, broad sense) in exchange for remuneration. This is a general

by looking at the value of promises by a business, its sourcesdefinition, and we aim to keep it as non-specific as possible so
and its customers. By having a simple model of these valuatis, that the conclusions might have the broadest generalitg. Th
8?‘;;5{(‘3;“@3;? riéearfweil tgl?g:)ggdopo Vé’zidc';é‘r’viggvggf ?frgrn‘qai“ exact nature of the service is unimportant might be delivery
the perspective 019 business, rather than from the IT de\giaces of a physical product, prOWS'O.n of information, etc; siarl,
_ _ ) the exact nature of remuneration could be by money transfer,
me!r:]tdex Terms—Promise theory. Business driven IT manage- exchange of goods, or even profit of something more abstract
' like “goodwill”.

The simplest way to model this is view it as two promises,
back to back: a promise to provide a service and a promise
How can Information Technology (IT) Management by pay. In fact, most parties will only make promises on the
informed and guided by business objectives in an optimgbndition that they are promised something in return (see
manner? The scope of IT management is large and the reai§1), so we can add the notion of conditionals also. This

of business objectives is no smaller, so at first glance seeyj|| have considerable consequences for the complexithef t

like a question that is likely to drown in its own uncertaintiygreements between the parts of the business.
for lack of any concrete definitions. This paper will propose

that this need not be the case. S/M
Many interesting papers have sought to explore the bound-
aries of the problem by looking to technology, legal issues,
security etc [1], [2], [3]. Several authors began by examini /\
the efficiency of a particular technology configuration an% B
then considering its optimization through rational meafis [
[5], [6], [7]. The obvious examples for study are those that \_/
involve electronic commerce, such as online web services
etc. The reason is clear: we understand the behaviour of M/S
technology far better than we understand the behaviour of
humans, so applications in which humans play a negligibig. 1. A simple business relationship with a client: theibess provides
role are natural places to start. However, businesses area iggrvice if money is promised, the customer promises mansgrvice is
fact human-computer systems[8] and we have to be ablePfgmised-
incorporate both aspects into modelling businesses if ho . i . . . -
to tru?y seelT as anF“)fecton'n amore gengeral process ne\xvaf)rk. In the basic configuration] promisesB the serviceS if it

Recently in this vein it seemed germane to introduce a mog-eVes money, andB promises4 moneyM if it receives

elling framework for human-computer systems that capturggrv'cg ‘S; 'Il'hls ?f coufrs;e r(;,\sttjlts n d?i?]IOCk’ ltJ.nIests thf?re
the interactions and uncertainties in a network of humafys " nitial gesture ot trust by one ot the parties 1o otrer

and computers who plan their behaviour. The framewoF eir promise unconditionally (formally this can be seen an
(which has come to be known as Promise Theory) can a{ai-tial condition to the iterative process, at timg so that the

dress the issue of “business alignment”, or business dri mises ?XiSt mutually-_conditionally for. al! times aft@)'.
management[9] by abstracting away humans and comput h. squt.|ons for breaking deadlock exist in actual busine
with generalized agents that make promises. relationships.

In this paper then, a simple discussion of business promises )
is begun with the aim of showing how the concept of promisds Business goals
leads to an understanding ohlue or potential profit, and  Businesses have probably many goals in their grand designs:
hence how such promises can be thought of as the dritkey have high level visions, notions of secure and best
by which business goals can be achieved. The examplepoéctices, sometimes even ethical policies. All of these ca
a service delivery chain is used to illustrate the ideas. be couched in the language of promises to behave in some

I. INTRODUCTION
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way. The overriding goal of any business, however, must BEQ], [11]).
survival. To survive, the business must be worth something.
The value of a business is obtained both as actual moneyAssumption 1 (Voluntary Cooperationfigents (i.e. hu-
through its balance of payments, and as fictitious valuetbasaans, computers or indeed any entity that can reasonably
on its potential to make future profits. The potential for nethought to hold some kind of promise, whether actually,
income is, in turn, affected by both human and technicaicariously or by association with its owner or designe® ar
factors: productivity, reputation, market interest, etc. said to be autonomous if they cannot be forced to make any
In general what is needed to keep a business alive ispomises about their behaviour by any outside agent.
promise of income, or a perceived value to its investors.
We can model both kinds of value within the framework of This assumption means that agents can only extend their
promise theory. The former is a transaction that is promiségdfluence on others by making personal promises that ensure
the latter is a perceived value that could be connected dehers will value their promises and cooperate voluntafihjs
a promise to sell the entire company in the future. Thextreme’ viewpoint is a somewhat realistic model of how
value of future sale could be motivated by other promises pgople, businesses and even technology actually behakie in t
the business agent; for instance, a potential buyer might fi€al analysis. Some readers will find it cynical, but cymigis
impressed by the capacity for growth based on a promisejtobased on worst case realism, and so one can think of it
keep up a particular marketing or development strategy. as embodying the assumption dgk. More pragmatically,
_ it forces us to document every condition for cooperative
B. Alignment behaviour between the parts of a system that could (for any
Now, we can ask: what does it mean to align an ITeason) cease to behave in the manner we might prefer for the
infrastructure to this business goal to provide First, for good of the business.
IT systems to have any impact on the business goal at all, thé’romise theory agents are therefore impenetrable to eutsid
business must rely on the IT system in some way. This couftfluence, possess private knowledge, and the promises that
either be directly, in the manner of an e-commerce web-gite,they make to one another cannot be forced onto them by
it might be indirectly, for instance by providing drawingdan someone’s outside will. This apparent limitation confuses
modelling software in an architect’s office. In either caseré newcomers into thinking that this is a flaw in the theory. Afte
is a workflow in which an IT system plays an intermediargll, everyone knows that when the boss commands, slaves
role in the workflow process. obey. However, this is not a flaw in promise theory but a
In fact, it does not matter whether this is an IT systenstrength: command is an illusion that survives only in syste
a human being or a steam-powered engine. What is keywbere voluntary cooperation can be taken for granted. The
that there is a technology playing an intermediate role & tlthallenge in promise theory is to show how or why such a
performance of a service. We can display this as the workfla@emmand could be realistically given and obeyed, given the
diagram shown by the dotted lines in fig 2. The businBss fact that no agent of intermediary in the chain of promises is
would like to provide servicé to its customelC; in actuality always willing or able to keep all of its promises (even with
this requires the help of intermediafy the best of intentions).

/ S \ A. Promises in a nutshell

Promises are given by “agents” which may be humans, com-
B | C puters or any other representative entity in a system. A fg®m
"""""" - P with body +b is understood to be a specification to exhibit

Fig. 2. Inserting an intermediate agent into a businessegscThe dotted or “give behaviour from one agent to another (pOSSIbly in

lines show a work flow path. The arc shows a promise the businesild the manner of a service), VV_h”e a_promise W?th body is a
like to make to the end customer — but promise theory saysittiannot if ~ specification of what behaviour will be “received” or “used”

it does not have direct contact. by one agent from another (see table 1). A promiatiation

Promise theory has several implications, and one of théf’n(aj = ak) is a subjective interpretation by agemt (in
is that an agent cannot promise something to an agent itaigy local currency) of the promise in the parentheses. Bsual
not directly in contact with. This is because agents can oriy? agent can only evaluate promises in which it is involved,
vouch for their own behaviour. They cannot promise what &8s promises are only received (observable) by their retipie
intermediate agent would do. and their giver.

To explore the implications of this, let us make the simple Not all promises are made without condition. The example
abstraction shown in the diagram, i.e. the flow of work thtougof payment for a service above illustrated a case in which we
a chain of intermediaries, and frame this problem in promigeant to make a promise only if a condition is met, such a
theory. the receipt of a counterpromise. A conditional promise body

is written X/Y if we promiseX subject to the condition that
Ill. BASIC PROMISE THEORY Y is promised by another agent.

Promise theory is a set of assumptions and a languagdo make conditional promises work in an intuitive way,

for describing promises made between autonomous agents{@ need some basic rules. We say that a promise which is
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Symbol Interpretation p/ TT
PRRLAY, Promise froma to o’ with body b
o =%a Promise to acceph /\
va (@ LN a’) | The value of promise ta A B
Vo (a LN a’) | The value of promise ta’ \/
&) Combination of promises in parallel
® Combination of promises in series TT

TABLE | Fig. 4. Conditional axiom 2

SUMMARY OR PROMISE NOTATION

when it is the recipient of a promise? Since each agent is
autonomous and possesses private information, each agent

made conditionally is not a promise, unless the conditia thMust necessarily make its own judgment about what promises

predicates it is also promised (a promise is empty if one makd® Worth, how much they cost and how long they take, from
it conditional on something unknown). So the first rule “%?ﬂown viewpoint. It does not have to agree with another agen

3) expresses this as follows. Let us represent our abstr2&€ @gent might measure value in dollars, another in Euros,
for instance. We can denote the value of a promise in the

S manner of a function, e.qgu; (nl LN nj) would mean the
/ \ value of the promise in the parenthesis from the viewpoint of

B | C agentn;.
"""""" - SRR The currency of value is a subtle matter. One thinks nat-

urally first of money, as this is the modern face of value
exchange, but any kind of beneficial trade can be used as

S/p a measure of value. Value could be in the form of goods,
P T owed debt, reputation, goodwill, or as some economists have
| B e C recently suggested even happiness[12].
P

IV. WHAT DOES BUSINESS ALIGNMENT MEAN?

Fig. 3. Conditional axiom 1 Let us now consider what business alignment means, as-
suming that the important issues that explain the working

business as an agefitand the customer as an agéhand any of a business have been suitably described as profniass

intermediary involved in completing the business process Enentioned, a business might have many goals with which to

an agent/. Now let B promiseC a serviceS on the condition galign. Let us make a working hypothesis

that it gets what it has been promisgdoy its intermediary

technology!. This is promise at all unless it also makes a Assumption 2 (Goals are valuable promises)l of busi-

promise toC' that it will use the service provided to it. In  ness goals can be considered promises that that yield @ositi

other words, it confirms that it is going to do its best to gelalue to the company in some abstract currency.

the service it has indicated it relies on.

This can be summarized as a rule: It is not terribly important to whom these promises are
Bl.c~B b/e C. B=5C 1) made. Some of them are promises to bus_iness associations,

some are perhaps promises to self or to society at larger©the

A conditional promise and a promise to acquire the condi€ promises to the law courts, or whatever representative

tional requirement is equivalent to an actual promise withoagent is the considered custodian of litigious correctnéis

conditiong. that is important from the viewpoint of promise theory isttha
This can be simplified in the case the provider of dependdhe business agent is linked to some other agent by such
service is the customer, i.e. whén— C (see fig 4). a promise, and that the business agent itself places a value

There is a lot more one could say about promises, but fop that promise, whether it be coming or going, positive or
the sake of simplicity let us suppress the details here. &sadnegative.
are referred to refs. [10], [11] for details. From the perspective of promises, a business benefit result-
It is worth mentioning one more thing, however. Anyng from a promise could be understood in two ways:
promise that is made can be evaluated in a number of wayss A promise might be a “make or break” i.e. amabler
what does it cost us to keep a promise and how long will without which the serviceS cannot be provided.

it take? are two questions. What is the value to an agent
P S/p
I—B-—=C (2)
1Clearly this is not true in general, but we need not belabberdifference
here. Both kinds of promise are subject to uncertainty. Téye difference is 2Many businesses expect employees to follow a corporate aneideology.
precisely where the source of the uncertainty lies aboutptieenise being The act of articulating an ideology is like making a promisecomply with
kept. it, hence promises abstract all aspects of a businessistidine
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« A promise is more often aeffectoror amplifier which | Py P,

parametrically increases business result. ! \pz\ S/p, P,
S0/ \, B P ¢

« Any miscellaneous promise is aligned with business goal | //

if it confers a positive value to the business agént 2 P
according to its own judgment. 2

Fig. 5. Two intermediaries in a chain of dependent promises.

UB (Any LN B) > 0. (4)
V. WORKFLOW CHAINS P SIPL P, Ps
/

Using the language of promises, and the basic algebra ofﬁ)t% Py o A
conditionals, we can examine ability of a business to make a 3 1 B @ C
promise to a remote customer through intermediate agents. | D Mg
should already be clear that, by the basic (cynical) assompt P, P
of the theory, the business could never make an absolute Pz
promise through an intermediary. 3

Suppose our business wants to make a promise to a cus- I3

tomer, but has to pass its good intentions through a number

of intermediaries in order to complete the transaction.idglp Fi9- 6 Three intermediaries in a chain of dependent prosnise
intermediaries are transport agents (networks, shipsptis¢
office), or building/construction contractors in the costfin

of a building. This is often called thend-to-end delivery
problem I, L L1

runs from1..n. The general case can therefore be written:

Given that we cannot force one of these intermediary agents I +pi B
to behave perfectly, what promises do we need to make to ! Jpisr . —pi
guarantee that a necessary and sufficient effort will bectéice I; b P Iia
to convincing the business agept that the service will be I pL/p2;=p2 B
delivered as expected. In other words what are the necessary S/ o1 =t
promises to allow the business to be able to make a promise B - ¢ (5)

of service with the expectation that its promise will be I@aptThiS provides necessary and sufficient conditionsAoto be
The start of a chain relationship is the basic rule illugtat 4p16 10 make a promise knowingly based on a chaimof
in fig 3. This guarantees that a single intermediary will bﬁltermediary agents.

used in the deliverance of the promise. o We see from these rules that the final agBnuip the chain
Suppose the we add a second intermediate. This increasegommand plays exactly the same role as the other agents
the complexity of the problem considerably. Each time @ the chain of assurances: it is simply the end point for the

new intermediary is added (assuming that it is known to thgiermediate promises so we could renamé,iaind simplify
business), it must make its promise conditional on the psemi e rules above:

made by the agents. Similarly each of the agents that needs to ,

rely on other agents to keep its own promises need to promise In — In—1 (initial condition)
the suspicious agents ahead of it in the chain that the regess . A Io

relationships will be made and honoured.
Consider fig. 5. The business agent makes a promise con- I;
ditionally on three other promises from the intermediapes I S/p1ecspn Zp1 =P (6)
for i = 1,2,3. This means it must promis€ that it will use ] . ) ) o
these promises p;. This each of the agents must promise itysing the bgsm axioms |Ilustrate_d in fig. 3, a proof _fpllows
particularp; to B, but the agent that depends on its predecessdf construction. makes a promise t¢’, so the conditions
is only willing to offer this conditionally, i.e. on the coiton 2P0ve are therefore the necessary and sufficient condfiions
that its predecessor promises delivery to it. Thus therenis Hiat promise to be made.
instance of the basic relationship in fig. 3 between all bet th
final agent in the delivery chain: i.e. that agent which can VI. PRODUCTIVITY: SIMPLEST IS BEST
complete delivery without further conditiong,(in this case). A consequence of the foregoing model is to make the fol-
lowing prediction. It is reasonable to assume that therstexi
Fig. 5 shows the additional promises for three intermed generalized cost associated with establishing or chgngin
aries, with the additional relationships added. We begiset® a particular promise. Many business promises are in fact
a pattern emerge. Letlabel any ofn intermediaries, i.ei commitments, i.e. promises that demand a non-returnable

Pi/Pi+1 s —Pi—1 .
AN i1 O0<i<n
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investment of resources such as time or money to makemmon and important component in business process. To
This means that a business will often prefer to avoid suchake the final step of connecting this to IT management, we
impedences to workflow, choosing simple promises of loanly have to see the intermediaries as technological subsys
cost, especially in the case where the details of promises hé&ems with operational policies represented as promisess Th
to be modified on the fly. This is a strategy for aligning witlwe reduce IT systems just to agents that make promises. How
productivity. we then tune those promises to maximize their value to the
This simple prediction must also apply equally to all kindbusiness is the answer we seek. This probably requires the
of promises within a business chain, no matter whether thagdition of a model for how a valuation is actually made — an
come from humans or computers, tools or software. One mighsue which we can gladly defer to another occasion.
expect then that a business would choose a certain softward@o fully realize this programme of steps in a practical case,
package over another if it were easy to learn and install,might be necessary to take each technology as a kind of
rather than a different one that was highly specialized {ntpk black box, and open it up to see the many promises within
many more specific and specially customized promises) dbat allow it to make promises without. This leaves plenty of
is costly to introduce and learn. There might be exceptioraallenges for future research.
of course, in which one could trade a loss against anotherThe “end-to-end law” itself deserves further discussiod an
promise of value (such as a special discount, or subsidiaymore rigorous presentation on another occasion. Thislcoul
benefits), but the simplest prediction we take from promisé¥clude the case in which promises are only kept with a aertai
is that the cost of business process is related tonétevork probability; it could also be adapted to encompass systems
complexityof the promises made and the cost of change (tedhat piggyback on networks, such a grids. These are topics fo
down and rebuild) within it, i.e. “change-management” inT future work.
parlance[13], [14]). Finally, let us end by noting that such an important topic
as the fusion of business modelling and IT management is
unlikely to be solved by a single paradigm. Multiple points
of view are always an advantage. We can hope, however, that
The inductive pattern shown in egn. (6), reveals a grammiauisinesses themselves are open-minded enough to permit the
— we might even call it a law (part of an “the end-to-endiise of sufficient abstraction in addressing this issue. dhiy
law). What we see from this grammar is that each agetiirough approximation and idealization that we can hope to
I; must make service promises to the business-proniiser make progress in describing the science of human-computer
wheneverB intends to make a promise to its customer usinigehaviour.
the intermediaries. Also, each intermediary must havedhges
kind of agreement with its predecessor. Thus interestitigly ACKNOWLEDGMENTS
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