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Introduction

It is the outlook of the theoretical background for EOS-wnc software development process
management.
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Background

Theoretical definitions and methodology
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Graph theory

Definition 1. An undirected graph G is a pair G = (V, E), where V is a
set of vertices (singular: vertex), and E is a set of edges, i.e. two-sets (set
with two distinct elements) of vertices. The vertices x and y of an edge e =Ty
are called the endpoints of the edge. The edge e = Ty joins x and y and it is
incident on x and y. A vertex that does not belong to any edge is the singular

vertex.
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Lean software development

Follow simple principles:
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Eliminate waste

Amplify learning

Decide as late as possible
Deliver as fast as possible
Empower the team

Build integrity In

Optimize the whole
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Kanban method

» Upgrade of the lean software development
» Kanban boards
> Managing workflow

y  Kanban metrics

:) COMTRADE 2021-03-02 Gregor Molan



JIRA project management tool

:J‘ Comtrade Company JIRA  Dashboards v  Projects » Issues ¥ Boards v

Kanban board

v EOS-wnc

QUICK FILTERS:  Only My Issues  Recently Updated

@) EOs-wnc v
43 Backlog
B Bsacklog
B Eos-129
(D Kanban board @ ConsoleReply utility [qRPC]
£ Releases
% Reports B eos-108
@ ConsoleRequest utility [qRPC]
& issues
¢3 Components B Eos-34

@ token command [GRPC]
PROJECT SHORTCUTS.

Add a link to useful information for your
whole team to see. @ eos-72

@ ‘token command [qRPC] [server]
+ Add link

accounting [gRPC command] [server]

5-17

a
°

archive [gRPC command]

@ console [gRPC command

B eos-79
@ fuse [qRPC command]

B eos-13

@ fusex [GRPC command]

B eos-125
[ ]

geosched [gRPC command]
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fsck command [gRPC]

137

fsck command [gRPC] [server]

EOS-41
cp [aRPC command]

EOS-115
cp [GRPC command] [server]

E05-150
CERN Comtrade Project Agreement

&

Transfer Speed Testing

5

5-167

Dokan Windows driver - integration of Dokan into EOS-wnc
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117 Done

® Frepare Kanban board

@ EOS Windows native client

ne) - investigation

@ |Investigation: EOS data transfer

[ ] S Windows native client (E

access command [gRPC]

@ 5cl command [GRPC]

@ config command [gRPC]

@ debug command [gRPC]

S-wnc) development - xrootd port

@ debug command [gRPC] [server]

@ Drain command [gRPC]

@ find command [GRPC]

@ fscommand [gRPC]
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OSD-model
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Functionality graph (f- graph)

Definition 2. Let P be a software product. The functionality graph GF .. the test cost of vertices and edges:

(shortly f-graph) of a software product P s a weighted undirected graph of ) , s s
. . D V(GTYUB(GT) = =g, e B(GY), ve V(GT)

functionalities and f-influences. Each vertex from the set of vertices in the f- -

0(v) is the test (unit test) cost of functionality v

graph 2P which we denote also as V( P} represents the functionality, and

each edge from the set of edges in GF, which we denote also as E(C ), Tepre- Vie) is the test cost of finfluence e
sents the f~influence. The weights for vertices and edges in this graph are the ~

. i .. the test status of vertices and edges:
Jollowing.

(P P Py e viaP
. the description of vertices and edges: VIGT)UE(GY) =+ {0,1}, ec B(G"), ve V(G)

}( | 0. if funct. v should not be (or has been already) unit tested
Hv) =

T V(GT)UE(GY) = T UTL
T V(GT) (G) F i L. if funct. v should be unit tested
= { “descr. of functionality v 7, “descr. of functionality va”, ...
=1 } . 0. if finfluence e should not be (or has been already) tested
II; = { “descr. of frinfluence e1” . “descr. of finfluence e2”, ...} o) = L. if f-influence e should be tested
4 .. the development cost of vertices and edges: o .. the significance weight of vertices and edges:
8 V(GPYUE(GY) = Zsg, e€ B(GT), ve V(GY) 7 V(G")UE(G")—[0,1], where Y o(v)=1and Y _o(e)=1 (1)
o VeV (GP eeB(GF
d(v) = 0 if it is the devel cost of existing functionality v e sHen
d(v) = 0 if it is the devel cost of funect. v that should be developed A .. the implementation cost of vertices and edges:
d(e) = 0 if it is the devel. cost of existing f-influence e A v(eTyu E{(_IJ‘} » Z>g, €€ B(GT), ve V{(_:'PI
o _ ) _ (2)
o(e) = 04f il is the devel. cost of f~mfluence e Alv) = d(v) o(v) + H(v) Hv) and Ale) = d(e) d(e) + ve) ¥e)
. the development status of vertices and edges: ¢ .. the implementation value of vertices and edges:
< . . :V(GPYUE(GY) = [0,1], e€ B(GY), veV(GP
5 V(GP)UEGT) = {0,1), ce E@GP), veV(GP) e:VGHUEEGT) > 0,1}, ec B(GT), veV(GT) 3)
'."=:..]'-‘-..] PN . :-‘j:,‘ e A - \
0, §f funct. v should not be (or has been already) developed ciplsaafable @IS UG, 0
(v) =
Ly if funct. v should be developed Significance weight defined in (1) is defined as a probability density function
a(e) 0, if feinfluence e should not be {or has been already) developed restricted to V(G") or E(G”) and therefore has values in [0,1]. Significance
e =
weights o(v) and o(e) for functionality v and f-influence e are estimated relative

1, if f-influence e should be developed
to other functionalities and f-influences regarding to their relative importance

from a customer’s point of view. We assume that values for significance weights

functions are defined and its definitions are not scope of this article.
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Example of the f-graph
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Functionality The functionality presented as a graph weight value 7(v)
group EOS function group
goesched EOS function goesched
attr EOS function attr
f-influence The f-influence presented as a graph weight value 7(e)

group — group
group — goesched
geosched — goesched
goesched — attr

attr — attr

stand-alone testing of group function

testing of connections between functions group and geosched
stand-alone testing of group geosched

testing of connections between functions geosched and attr

stand-alone testing of attr function
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JIRA Integration

Proposed
EOS-wnc

functionalities

Development process

JIRA 1 OSD-Model
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Implementation phase

Definition 4. Let G¥ be the f-graph. The test suite of the f-graph GT is a
subgraph H C GT', which does not have isolated vertices, if number of vertices
\V(H)| > 1. Test suite also defines values for test status weight 9() and values
for development status weight' 5() for all vertices and edges from this test suite.
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Definition 5. Let G be the f-graph. An implementation phase H of the
f-graph GT is the finite sequence of n test suites that covers all vertices and all

edges from the f-graph:

H = {iH}?:l, where L”J V(EH) =V(H)= V(GP)

=1

(11)
and | J E('H) = E(H) = E(G").

i=1

Let us write V ('H) for a set of all vertices in the test suite ‘H and V(H) for a set
U™V (*H). Analogously for sets of edges E(‘H) and E(H). For a test suite "H
we call index i € Z a test suite identifier of ‘H. According to Definition /

the subgraph presents the test suite in a testing process.
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OSD algorithms
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Optimum software development (OSD)

Definition 7. Let G'' be the f-graph, ér the development cost for a trivial
implementation phase, and let W € Zsqg with W = or. The optimal im-
plementation phase for G* and for given W is the implementation phase

Hopt = OIP(GY, W), such that \(Hept) < W and

VH ¢ (e(H) > e(Hopt)) = (A(H) > A(Hopt))- (12)
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OSD algorithms
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mazimize €(Hg 5 ),

subject to A(Hg_5.) < W,

S C E(GP), Vg
(G"), o7

S
TCV (T') = 0.
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Conclusion and future work

Theoretical background is successfully used in EOS-wnc software development process.

Future work: Software integration of OSD algorithms with JIRA.
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