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Albuquerque and Balloons:
Ants and Software Engineers 1
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&'Ants and Software Engineers i

cour se ] Om S

AWhat are you doing?6 the scientists and engine

AWhat 6s it |l ook | i ke?0 | retorted, Afwedre takin
productivity. o
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‘ Actual data from three languages

Course | Atiendee | *P1 P2 Pi P4 Ps Pé PT7 P8 P9
1|Attendee 1 29 34 67 40 102 235 23 38 162
l|Attendee 3 22 23 33 a8 6l 34 33 27 52
l|Attendee 4 177 119 a7 25 136 276 165 112 233
1{Attendee 5 76 42 305 244 61 121 6 77 127
l|Attendee 7 a6 33 17 37 &0 93 129 46 186
3|Attendee 5 22 a0 100 58 62 131 38 58 102
P4 F5 Pé F7 P8 P9
Gl Attendes 8
46 20 a0 42 73 232 51 72 52} = T o = o =
Z|Attendee 7 a5 155 147 a4 54 191 174 102 218 13 110 a3 113 a4 a5
Iin 22 20 17 37 54 34 23 27 52| 34 53 51 54 61 125
| Iax 177 155 305 244 136 276 174 112 233 61 134 99 43 52 126
w0 205 775| 1794 650 252 212 757 415 443| 289 142 122 190 383 219
Variafion i 150 202 185 155 118 144
Mean L 59 6 £l 7 146 87 a7 144} an 61 116 ) A3 147
S¥d. Dev. 47 50 95 iy 28 g2 1] 30 6 | 197 54 158 25 27 126
Amenmaee | +p] P2 P3 P4 PS5 |Attendee? 64 63 36 169 36 23 e 73 23
2| Attendes 3 103 137 a2 102 107 |£ttendee 1 101 116 108 49 66 103 71 51 73
Tatendesd Iin 35 30 15 13 53 23 43 43 73
RGeS i 163 165 143 134 x 721 311 71 220 202 06 190 333 283
3 |Asttendee | 3 37 36 93 101 'if - 6al| 1037 1z07|  2am@ 31| 1330 443 291 398
3| Attendes 2 aration
74 o7 143 153 1% Mean 113 121 20 122 107 123 103 102 141
3| Asttendee d 114 7 108 20 310|554 Dev. 56 81 73 o7 56 21 49 101 65
Iin 73 37 36 &0 101 138 51 ] 134
NMax 193 163 168 153 279 207 238 178 305
% o 264 441 447 191 276 150 467 270 228
Fariafion
Mean 108 101 101 111 168 169 145 07 184
Std. Dev. 51 50 58 28 78 209 6o 47 71
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This attendee | *Pl P2 P3 P4 P5 P6—| P7 P8 P9

had 4 of th Attendee 1| 40 a0 s (Ces) (e 79 (234

ad 4 ofthe Attendee 2] (22) 12| 1 66| 87|  (145) 70

Al arges tyapennees|  (76) (56 S () (7S 58] 27 o4 122 AN

Progr ams Outendes 4 37 31 4 155 72 2E| 235 N Four other attendee:
Attendes 5 51 25 75 105 (21 102 had the #
Attendee 6 ji 27 ao] (45 03 (91 “H] .
attendee 7| (22])  ml _asl 30 75| (103 a7 (a1]) (aoz o programo
Attendee 3| 5] (7)) (e & os[ 141 91 g0 o assignments
Min 22 o7 24 45 635 105 27 21 102 Five other
idax 76 56 &0 115 175 176 91 145 284 attendees had
S 345 207 333 256 269 163 337 690 278 a shortest
Fariafion program!
Mean 49 15 41 74 03 143 63 77 192
Std. Dev. 21 12 24 31 34 2% 24 44 73

Perhaps most surprising, five attendees had both a longest

and shortest program in their set of assignments.
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Vz "U nad]

usted Function Points for
the nine programs

Internal
External External Logical Total
Inputs Outputs Files Unadjusted
ILFS/DETs | ILFs/sDETs | DETs Function
Program (UFPs) (UFPs) (UFPs) Points Comments
1/3 (3) *1/1 (7) *since the file structure was a rggement of the customq
1 2/5 (4) 12 4) | *1/2 (7) 36 the top level and indexing levels are counted as distin
2/5 (4) 1/3 (7) ILFs
This program counts the lines of (ignoring blank lines
2 1/1(3) 1/1(4) ! comments) and returns the number of lines of code.
3 1/1 (3) 1/5 (4) 7 List the souce files for a program
* Calculate linear regression parameters
4 12 (3) 1/5(4) 13 (7) 14 *changed the data structure
5 1/1 (3) 1/1 (4) 7 Si mpsonb6s rul e
1/4 (4)
6 5;’ Egg 1/4 (4) 18 Generate prediction intervals
1/4 (4)
17 (4) Describe statistical relationship between two sets of
7 1/2 (3) 1/2 (4) 15 numbers
1/1 (4)
8 1/2 (3) 1/2 (4) 7 Sort list by both sets of values
1/4 (4)
9 1/2 (3) 1/2 (4) 15
1/1 (4)
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- A quick look at five classes wherein

all attendees coded in C

# of attendees with largest # of attendees with smallest # of attendees with a
# of program (at least once in a program (at least once in a set smallest & largest
Class attendees set of nine) of nine) program
1 10 3 6 0
2 8 ) 2
3 13 7 6 2
4 8 ) 6 )
) 10 5 4 1
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Reviewing the counters and counts, discounts the
Acountingo approach as

+p1 P2 3 P 3 27 o % 2] n
od | Attendee 106s coun:
Hendee 51 15 45 121 101 40 553 a1 516
attendees products
1 |attendee 2 M %7 218 124 ) 406 a1 181 268
1 |Attendee 4 108 55 o5 162 mn 454 459 143 673
1 |attendee 5 193 137 152 ) 127 517 353 112 510
i’i‘““““]'i"“"""ﬂ* +p1 P 3 P B ™ P ™ ) Attendee 26s coun:
2 (Atendesl % 1% 51 173 107 441 0 23 580 attendees products
2 |Aftendee2 4 o7 218 124 om 406 310 181 68 Only attendee 26§ coc
2 [Aftendeed 110 3 28 312 212 513 23 148 706 peculiar to only|att
7 |htendee s - - - 10 - 675 s 1m s> BUT, in every case, each counter
counted their own code consistent
- with otherds countir
Cowniing | Attendee | ,p) P M P o3 " o ™ P
Method
3 fAttendee ] 51 175 4 119 101 0 516 i 47
3 |Attendee 2 4 % 217 124 . 406 310 151 268 R |
o it Attendee 30s coun
Hende 114 % 187 14 oo 40 462 1% 513
— attendees products
Hendee 193 137 151 - 177 517 53 112 510
Couniing | Atterudee
| S +p1 P2 3 P B ™ m " )
4 |Attendee | 51 124 45 10 101 e 43 210 511
4 |Attendee 2 5 o 21 197 20 48 312 152 375 Attendee 406s coun
+ o [Attendesd 109 @ am 160 25 476 492 141 &7 attendees products
4 |Attendee S 193 157 152 e 127 517 53 112 510
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'The boxplots by program & language

(note scale on C data is different than other two)

The Java and VB programs were
written by software engineers with a
minimal of a bachelors degree, with
about %2 with advanced degrees.

Visual Basic Data
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| f t he dat a |

Consider the ways of the ant . . .

P N ATy

Date | #of L l#-»

ants e\ G
6/14 5
6/17 0
6/18 4
6/19 0
6/21 1
7/9 7
7/10 3
7/12 4
Mean 3.0
Std Dev| 2.5
Coe Var| .83
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Activity # Progress

Observation:thereos often a

movement ; but i'tds harder

LesSsSONBusy people doesndt

project spent 80 percent of their time on +smheduled
tasks in the first month of their project. They knew this
because they were measuring using principles from the
Team Software Proced$(TSP).

Reference:introduction to the Team Softwarel &
Proces§™, Watts Humphrey, 2000 e

Haw inWho Moved My Cheesg3pencer Johnson,
1998

International Function Point Users Group, September 2003 12 Joe Schofield, Sandia National Labs



nStuf fo

Observationants live 45i 60 days some

projects live this long; others should last not longer than
this.

LLeSS0N: Establish project measures and metrics

that support business intent and objectives. Establish a
Project Management Office (PMO) to leverage and
create consistency in project management practices.

Referenceir measuremerit Practical Advice
from the ExpertsiFPUG; 2002

Practical Software Managemeritayman, et al; 2002
CIO; Ware, et al; July 1, 2003; pgs. 22, 60, and 82

International Function Point Users Group, September 2003 13
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If the hole fits . . .

Observationsome ant holes are bigger than

others.

LLeSS0N: some software projects are bigger than
others. Bigger holes accommodate more ants, and
bigger projects seem to accumulate more staff, needed
or not. Large projects often assume inordinate
overhead.

Reference .(Michael) Hammer refers to this as

nonvalueadding work, and sometimes as waste or
mudd o

Beyond Reengineeringammer, 1996
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Observationsome ants get deep into the

ground. The Messor Acculatus builds a nest as deep.
12 feet. '

LLeSSON Project teams often get into deep
problems with performance, schedule, and cost. Mari:
of these relate to scope / requirements (omission,
misinterpretation, poorly defined), risks (not accounte
for, no mitigation strategy), and skills (wrong skills,
poor estimating skills, failure to include overhead).

Referencekerzner identifies 10 estimating

pitfalls and an additional 15 risks Hroject
ManagementHarold Kerzner, 1994

International Function Point Users Group, September 2003 15 Joe Schofield, Sandia National Labs
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Getting from here to there

Observationants are capable of finding the

shortest path from their nest to a supply of food. The
can change their path reliably if the scent on their pat
is disrupted or blocked.

LLeSS0ON Most project teams are capable of finding

the longest path from requirements to implementation
which is why 3 out of 10 major IT projects fail. They
can change their path reliably from bad to worse once
they begin to fall behind.

Reference:seckers, Deneubourg, and Goss:
1992

| T Doesndot Al walpfermalitakeek; t he Gr ade
6/16/2003; pg 16
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Technically speaking . . .

Observationants are classified by biologists

as a type of wasp (hymenoptera formicidae). Humans
are classified as people (homo sapiens). The Slave ™ -
Maker ant (polyergus rufescens) steals pupae from .

other ant nests to get workers.

other projects; thefficial designation for this
management practicensatrixingor leveraging Either
technique requires careful management of dual
reporting.

Reference .Project Management Book of

Knowledge; Project Management Institute, Section 9.3
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Scout or Rebel?

Observationsome ants wander

box. 0 These ants are ref

LessonNiout of the boxo sof

called technologists, experts, pioneers, researchers, and -
sometimes heroes. Often they are the source of
creeping requirements and technology churn.

Referencesrooks call this gr owt fhe oy (nyeflowls o and

nembel l i shments. 0

The Mythical MarAMonth,Chapter 4, Brooks
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%‘ Random processes must give way to

lean defined processes

Observationsome ants spread out in random

fashion.

. T~ ® ™ 'z,ﬁk '4 1y ,»v: e A 7 . -
for sustained success. Cgaan o & e A SV 8 v e

software processeddeasurescan help prove the
value!

Reference:prats Whitneyi the company

joke was that the average part traveled farther inside St o 0 o 0 ,
Prattdés plants during product lon than i
airline service. The distance traveled by a part within

Pratt plants (not counting distance between plants) was

18 miles; a year later they were able to reduce that to

nine miles. A three minute grinding operation was

accompanied by ten days of batch and queue time.

Lean ThinkingWomack & Jones, 1996
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_
%‘ AStuffo happens,
breadcrumbs too

Observationants leave scents by which they

travel; they may also spray formic acid in sadffense.

| eSS0N: software teams need to leave lessons

learned, artifacts, documentation, and templates for
those who follow them.

ReferenCGCMMI@ Process Areas: Risk

Management, Process and Project Quality Assurance, =
Decision Analysis and Resolution, Causal Analysis an(
Resolution, Organizational Process Performance
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Observationants have four stages of life:

egg, larva, pupa, adult. Technologies have four stagefi:
of application: learning, applying, mastering, and
maturing.

&S S0N Technologies employed by software

teams also go through stages, stages of acceptance.
Using risk analysis and management, determine at

which fistageo youdre capabl e

Can you manage the fdbl eedi
applying mature and proven technologies?

Reference the Next silver Bulleschofield,
System Development, August 1995
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‘ NStuffo happens

Observation:ants can tell if other ants are

from their own nest by thei
kindly to fAdifferentodo ar oma

LLeSS0N: Team members need to be close enough
and interactive enough to smell each other. Depending
on the smell, they may be more likely to accept and
build upon the ideas of others.

fGood ideas drive out bad ideas. The problem wi
most companies i s t habill
O6Brien, former CEO Ha

Referencethe rifth Discipline Fieldbook;
Senge, et al; 1994
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happens,

Observationants fight to retain control of

food sources.

LLeSS0oN: projects fight to retain resources and

avoid churn. Physical separation and fragmentation
may occur despite efforts to avdaehmicide DeMarco
& Lister identify seven potent team Kkillers.

Reference .PeoplewareDeMarco & Lister,
1987, pg. 132
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