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Abstract:

We here propose a mathematical model to depict the search for a common time function which
represents rate of arrival of requests from the end consumer for implementation of a working
software[1][2][3][4][5], to facilitate in time delivery of working software. The days of
unidirectional communication are diminishing, therefore the search is for a unified model that
suits the agile development model [5].

Introduction:

The need of a common mode of communication can be well deduced from the chain or flow
chart below:

Let us assume the following functions for a unidirectional flow :

1) Accumulation of Consumer needs = [ ;12 Cn(t)dt
2) Accumulation of Prioritized requirements = ftt; Pr(t) dt = ftt;g(Cn(t))dt
3) Accumulation of Technical
. g . té6 té6 t6
Specifications=[, Ts(t) dt = [ f(Pr(t))dt = [/ f (g(Cn(t))) dt
4) Accumulation of Working Software’s

=[TWs@®)dt = [ h(Ts(@®)dt = [ h(f(Pr(t))dt = [ h(f <g (C(n(t)))) dt

In an agile working environment this is even more enhanced given the chance of arrival of
changes in requirements, closer to delivery deadlines, we need back and forth communication
between
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Managers, analysts and developers. We look for a function k' f g’ (Cm(t)) which realigns the
delivery times between stages to match the expected delivery time, or maximizing overlap time

Zmax = Gt
V T = max{t2 — t1,t4 — t3,t6 — t5,t8 — t7}
Where G>0 and is the cost coefficient.
V t1,t2,t3,t4,t5,t6,t7,t8 > 0
(P.S: The above maximization is a boundary valued case and subject to time constraints)

In the below schematic we assume a cyclic schematic dictating the flow towards a working
software, the cyclicity is represented as a bidirectional arrow as shown:

e - « o 4

For a bidirectional flow we would have a delta between stages:

1) Accumulation of Consumer needs = fttlz Cn(t)dt
2) Accumulation of Prioritized requirements = ftt: Pr(t) dt + AJ;(t) = ftt:g(Cn(t))dt
3) Accumulation of Technical Specifications:fti_,6 Ts(t) dt + AJ,(t) = ftt;’f(Pr(t))dt +

ajst =2 £ (g(cn(®)) dt
4) Accumulation of Working Software’s :ftt78 Ws(t)dt + AJ,(t) = ftt78 h(Ts(t))dt +

8J5(0) = [ h(FPr()dr £ 8)5(6) = [ h(f (g (C(n®)) ) e

The delta functions are introduced by the bidirectionality possibility in flow, so as to time box all
delivery cycles to the set deadline

t4 t4

AJ;(t) = if g(Cn(t))de —f Pr(t) dt
3 t3

t
t6

f (g(Cn(t))) dt — j Ts(t) dt

t5

t6

A (0 = + j

t5

Ast==[5f (g(Cn(t))) dt-[ f(Pr())dt

t8
8.0 = + | (h(r (9 (cn))) - wsenae
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t8
b0 =+ | (ut (o (c(u®))) = h(Tso)ae
810 = + [y (f (9 (C(n®)) ) = hCFPr(e))d

The function being searched must satisfy the below constraint per agile manifestos 10" principle,
to minimize work not done [4], also abiding by work units [6], as given below:

T I ! !
Wy =f hf g (Cm(D))dt
0

Wr =[] (A1 (6) + A5 () + AJ(8) + AJ4(6) + A5 (©) + A (D)) de

ow, 2w,
ST S2=0,-5>0
Conclusion:

Boundary value simulations and various optimization models must be run to arrive at the model
of the function h' f' g’ (Cm(t)) , Which is to be evaluated. The number of cases or data points to

be taken can vary and an optimum number must be selected to accommodate all variations
possible in real project scenarios.
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