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Is Internet-Speed Software
Development Different?

Richard Baskerville and Balasubramaniam Ramesh, Ceorgia State University
Linda Lavine, Software Engineering Institute

Jan Pries-Heje, IT University of Copenbagen

Sandra Slaughter, Carmegic Mellon University

o compete in the digital economy, companies must be able to de-

velop high-quality software systems at “Internet speed”—that

is, deliver new systems to customers with more value and at a

faster pace than ever before. However, applying quality soft-
ware development practices on a widespread basis has met with serious ob-
stacles. The Internet environment intensifies software development prob-
lems by emphasizing shorter cycle times.

Current software development methods and
software process improvement approaches (150
9000, Capability Maturity Models, Snce, and
liotm'nun for example) are nplr_a"}- cﬂccmc in
large-scale, long-term development efforts with
stable and disciplined processes.! In contrast,
Internet-speed software development involves
rapid requirement changes and unpredictable
product complexity. Such environments require
software development approaches thar balance
flexibility and disciplined methodology. ™

High-visibility Internet software leaders
such as Microsoft and Netscape have adopted
agile development methods for this new arena.
Whether these practices support traditional
software engineering principles and will resule
in high-guality software 1sn't clear, however.
On the basis of our multiphase study of 10
software development organizations over
three years, in conjunction with findings from
a Discovery Colloguium on best practices for
fast-paced software development, we examine
how and why practices used to develop soft-
ware at Internet speed differ from traditional
software development.

H #2: R. Baskerville, B. Ramesh, L. Levine and S. Slaughter: Is Internet-Speed

/rrn
&/

s smxo0ftware Development Different?, IEEE Software, vol. 20, no. 16, p70-77(2003)
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Software
development
Involves
acnieving
Interoperabiiity
ana Integration
among
components
aeveloped
elsewnere or
purchased ot
(he sheit.

Hi Bi: R. Baskerville:

Seftware Development Different?,

surance all occur simultaneously, but sequen-
tially on different releases. Sometimes develop-
ers begin coding cven before they fully under-
stand a project’s requirements. Development
proceeds in anticipation of the features that
will be required in the product’s final version.

Establish a stable architecture

A fixed architecture helps anchor a rapid
development process, which is never quite sta-
ble. It allows similarity amnng releases and
|:1rgcat passible rew

Release more often

Requirements can stay
fluid when a company constantly monitors and
prioritizes the features that will be included in
successive releases of the product. Features that
can't be completed in time can slip from one
release to the next.

The fast cycle time removes much of the
trauma of slipping a feature.

Depend on tools

Many of the companies we visited make
heavy use of development tools and environ-
ments that speed the design and coding
process. The infrastructure and tools provided
by new technologies offer much of the func-
tionality that used to be custom-built in tradi-
tional software development. One developer
estimated that “50 percent of development is
already taken care of by the tools we use.™

Implant customers in the development
environment

Customer involvement in traditional soft-
ware development is usually through reference
groups or steering committees, which can slow
development.

move their nommal working environment to the
development environment to shorten cycle
times. This “implantation™ lets customers par-
ticipate closely in all phases of development. In-
ternet projects rely on this close involvement
rather than a formalized requirements manage-
Ment process.

“BrRameshiLi: devi

Some companies we nterviewed tocused on
developing a common architecture and stan-
dardizing it across applications. They viewed
this as an investment that would pay huge div-
idends by facilitating development of scalable
and maintainable systems. Other companies
did not apply this practice because throwaway
systems might not need stable architectures to
operate. The effects of bad architecture can
emerge far downstream in the product evolu-
tion. By that time, the product might be under-
going a complete redevelopment.

Assemble and reuse components

Internet-speed development can be achieved
often only if developers maximize reusable
components, rather than craft the software
from scratch. “Internet speed needs reuse. We
need to take components or assers and know
how to put them together,” one developer said
during our interview. A manager from the
same company continued, “The strategy is to
acquire, integrate, and assemble components
with wrappers—to get things done quickly.”

Component reuse at all levels of the archi-
tecture {business logic, interfaces, and back-
end infrastructure) was prominent among
companics interviewed. Software development
involves achieving interoperability and inge-
gration among components developed else-
where or purchased off the shelf.

Ignore maintenance

Ome small soft-

warc _housc  said

When softwarc is
retired quickly and replaced with newer ver-
sions developed from scrarch, this cavalier at-
titude might avoid the serious maintenance

Release more often

“People have a perception of Internet speed.
They expect it. 50 we've had to scope our de-
livery or deliver a smaller set of features,

i i i - © w L |

ine-and S. Slaughter: Is Internet-Speed
IEEE Software, vol. 20, no. 16, p70-77(2003)
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S TLVE, *2

*1: Kim S., Zimmermann T., James E. W., Zeller A., “Predicting Faults from Cached History” In
Proceedings of the 29th international conference on Software Engineering , p. 489-498.

*2..Lewis C., Ou R. “Bug Prediction at Google” http://google-engtools.blogspot. jp/2011/12/bdt
“prefiiction-at-google.html
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u]
H o0 - Org Size
[ - ' No. of Edits
30 AB 40 AC AD 30
200 . 10
I .
ABA ABB ABC ACA ADA
10
ABCA 5 engineers edit;
190 edits done
I
[ [ ]
E1 E2 E3 E4 E5 E6 E7
30 a5 60 25 20

Total edits = 250

Total Engineers Editing = 32

Total Ex-Engineers (edited)=0

H #: N. Nagappan, B. Murphy, and Victor Basili, “The influence of organizational structure on
software quality: an empirical case study,” In Proceedings of the 30th international conference
on Software engineering (ICSE '08). ACM, New York, NY, USA, pp. 521-530. 43

<& hittp:#research.microsoft.com/apps/pubs/default.aspx?id=70535
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Table 4: Overall model accuracy using different software
measures

( ) e N
v B Oreanizati
ganizational 86.2% 84.0%
- T EB—Fj | '75%_ ~SlHEE — - Structure
r N o HH e et =54
.EB FIEJ A Y BE ~ i Code Churn 78.6% 79.9%
MASB | Code Complexity 79.3% 66.0%
I
MPH A ! Dependencies 74.4% 69.9%
. | ) I
:E:):L_)I/X :E:):L—)[/Y i Code Coverage 83.8% 54.4%
'\ Pre-Release Bugs 73.8% 62.9%

DL E Sk 0 m S=

Hi B8: N. Nagappan, B. Murphy, and Victor Basili, “The influence of organizational structure on software quality:

N e e e o e e o o o o o=

an empirical case study,” In Proceedings of the 30th international conference on Software engineering (ICSE '08).
ACM=New York, NY, USA, pp. 521-530. http://research.microsoft.com/apps/pubs/default.aspx?id=70535
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* M. Lehman, “Programs, Life Cycles, and Laws of Software Evolution” IEEE, Vol. 68, No. 9, pp. 1060-1076 (1980)
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F 4T Rational Team Concert 52227 — ¥ = Rational Team Concert =
RTC 4.0.1 Development

RTC 4.0.1 RC Development RTC 4.0.1 M3/ M4 Development

Home -

Release Mote ltems

Eﬂ] What You Need to Know

Learn about our Way of Working

Hawve a look at our Product Backlog

Have a look at our Roadmap for the next 6-18 months
Learn more aboutthe 4.0.1 release

LIl other helpful links

CLM
CLM Dashboard
RTC (CCN)
RTC 2.0.0.X Maintenance Dashboard
RTC 3.01
RTC 3.X Maintenance Dashboard
RTC 4.0 (CCM2012) Dashboard
RTC 4x Maintenance Dashboard
Run Teams
SCM Run Team Dashboard
Tracking and Planning Run Team Dashboard
Wiki
Jazzdev Status
RTC Development (Schedules, Test server details, etc)

I_Tg Work item tags used in the RTC Project

The following are tags you may see used on work items in the RTC project area. These

help us to track and categorize issues in the RTC project.

RTC 4.0.1 Release Burndown

ik [ B B B0

5 E B

]

CQcet  RFEs APARS Accessibility Integrations

ltems being tracked at the RTC project level (8)
965 Track RTC 2011 FP5 M1 (Aug 8 - Sept 7) & M2 (Sept 10- Oct 5) & RC1 (Oct 8- Oct 19)

1

2474 Track RTC 2012 FP2 M1 (Sept 8- Oct 5) & M2 (Oct 8, Dec 21, 2012)
4478: Track RTC 2012 Mod Pack 1 RCA (Oct 1 - Oct 12, 2012) [AKA 4.0.1-RCA1)
5272 Time Tracking-Supply time format instead of fraction of hour

99188: Track JRE fixes required by RTC

118125: Inform the V3 Clientteam of DTC or REST API changes in Build
180843: Build problems tracking

236185 [Tracking]: 4.0.1 End Game tracking item for Dashboard Viewlets

What's happening now?

.
Fat:0]

N

[3] Incorrect full search results (228202) 20 % &]
] Track RTC 2012 Mod Pack 1 RC1 (Oct1-0Oct 12, 2012) [AKA 4.0.1-RC1] (234478
[2] Atribute is called Complexity, Editor Presentation is called Story Points (236501)

EEAEY A0

Saving project area failed on a very new created project (236526) 30 %&T

* Connections help links should refer to most recent Connections Info Centers (23

WeblJl - unable to upload attachment - server error (235191) 30 587

| TAP 4.0.1 RC1 Testing (235472) 30 %81

2

Support deleting components from the repository (163568) 45 % &
Follow up with SVT team (220041) 1 B5R5&ET

Globalization defects

T

*TRS: regression in RTC TRS provider performance during initial indexing of the MTM project
(236673) 1558

[4] Opening plan: transformivalue, key) is null (236442)
| Loading invalid project area: Assertion Failed: “(type = null && uuid = null)... (235517) 3 =&
[3] [CCM] Track Server Rename for 4.0.1 M4 and RCs (232163) 10 48]
Adopt CCB that moves files to the web area instead of copying (236408) 10

Vo b

LRRE s N1

Hi 88 https://jazz.net/jazz/web/projects/Rational%20Team%20Concert (EED I —H EHFINE)
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?_§| What's happening now?
*TRS: regression in RTC TRS provider performance during initial indexing of the MTM project

—

a—
I —
—

Saving project area failed on a very new created project (236526) 30
* Connections help links should refer to most recent Connections Info Centers (236672) 30 5
unable to upload attachment - server error (235191) 30

WeblUl -
TAP 401 RCA Testing (235472) 30

A
Akl

Support deleting components from the repository (163568) 45

Follow up with SVT team (220041) 1 B3RS &]

M= =

‘D

*
“

-

izl ct5) & RC1 (Oct 8 - Oct 19)

21, 2012)
e KA 4.01-RC1]
Eal: | = — ur
. u Build
- TR
iewlets

RTC 3.0.1
RTC 3.X Maintenance Dashboard
RTC 4.0 (CCM2012) Dashboard
RTC 4 x Maintenance Dashboard
Run Teams
SCM Run Team Dashboard
Tracking and Planning Run Team Dashboard
Wiki
Jazzdev Status
RTC Development (Schedules, Test server details, efc.)

%) Work item tags used in the RTC Project

The following are tags you may see used on work items in the RTC project area. These
help us to track and categorize issues in the RTC project.

[T [T] 5]

| @] [ 5] [

=| [2] Incorrect full search results (228202) 20

- regression in RTC TRS provider perfarmance during initial indexing of the MTM project

'_
'_

(236673) 1581

E5] [4] Opening plan: transformivalue, key) is null (236442) 3 5&]

[3] Loading invalid project area: Assertion Failed: ‘(type 1= null && uuid = null)... (235517) 3
[3] [CCM] Track Server Rename for 4.0.1 M4 and RCs (233163) 10 %8

Adopt CCB that moves files to the web area instead of copying (236405) 10

kT

] Track RTC 2012 Mod Pack 1 RC1 (Oct1- Oct 12, 2012) [AKA 4.0.1-RC1] (234478) 305
[2] Atribute is called Complexity, Editor Presentation is called Story Points (236501) 30 &@]

FIHI
Saving project area failed on a very new created project (236528) 30 %81

T}

S

(236673) 18I

[4] Opening plan: transformivalue, key)is null (236442) 3 =58

[3] Loading invalid project area: Assertion Failed: {type = null && uuid '= null)... (235517) 3 =5

[3] [CCM] Track Server Rename for 4.0.1 M4 and RCs (233163) 10 %381

Adopt CCB that moves files to the web area instead of copying (226405) 10 <38]

[3] Incorrect full search results (225202) 20 =38] L | [ Globalization defects || TVT
[5] Track RTC 2012 Mod Pack 1 RC1 (Oct 1-0ct 12, 2012) [AKA 4.0 1-RC1) (234478) 30 =@

[2] Atribute is called Complexity, Editor Presentation is called Story Points (236501) 20 =81 .

* Connections help links should refer to most recent Connections Info Centers (226672) 30 98T

WebUI - unable to upload attachment - server error (235191) 30 58]
TAP 4.0.1 RCA Testing (235472) 30 58]
Support deleting components from the repository (163568) 45

Follow up with SVT team (220041) 1 B3R58&]

.
S

0

H 82
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: Resolution Date: FBF

Description RE
In case this is needed, itis Build id: RTC-120110602-0252.

When searching in the "CCM Release Engineering” Project area on jazzop23, and using the search key "archive” for "All Work ltems”, the W1 37848 is not found.
The Summary for that Work ltem is: Archive spin 8.0.0.04.00_2012C.D120811 for IHD deployment of ClearCase and CCRC

| also tried searching for “Archive™ and for "Please archive™ and "8.0.0" with no luck. If | search for "D1208117, "IHD", or "deployment”, the Wl is found.

Flease fix!l

Discussion (7 O A HDiEN

FTATERFT | T ER
1. Jo Dudek 2012/08/24 1:17:15

jazzop23 server URL is hitps:/fjazzop23.ip.raleigh.ibm.com:89443fjazz

2. Sandeep Somavarapu 2012/08/28 22.44.2

@jodudek - | quickly added a work item to my test server with the summary - Archive spin 8.0.0.04.00_2012C.D120811 for IHD deployment of ClearCase and CCRC.
And doing full text search using these key words - "Archive”, "D1208117, "IHD", "deployment” the one | created is found.
3. Jo Dudek 2012/08/29 1:50:57

Yes, | would expect that to work, since other Wis matching the search patterns were found by my original search.

4. Daniel Pool 20121013 7:14

| cannot reproduce.
5. Jo Dudek 2012H0/M13 7:52:01

You can't reproduce it? Are you connecting to jazzop23 and the "Release Engineering” Project? | can reproduce this anytime | need to in this Rational production Team Area. Ifthis happens in-housein a
production DB, then it needs to be debugged and fixed before outside customers run into the issue. Not being able to count on accurate full search results is extremely frustrating and leaves me with little
confidence in this product. If you need to, we can set up an online meeting and have me demonstrate this to you.

5. Martin Aeschlimann 201210/13 9:23.53

Jo, if you make changes to the work item and save, and search again, does that make a difference?
Jo Dudek 201210113 10:16:47

Marin, | just made a change to 37848, then saved, and no, it still does not show up in the set of search results when searching for "Archive”

HE8:  https://jazz.net/jazz/web/projects/Rational%20Team%20Concert (ZEED 1 —H B A INE) 55
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Shuji Morisaki ?“

FHE
B8 2T Rational Team Concert Al toa A —f =
Rational Team Concert Dashboard &
Home Feeds
[[li, RTC 4.next (4.0.1) Builds il Recently modified (262) Tags [[jj, Defect Count by Age
¥ 15— A-DFT ok > R wis- - OFET
51608 4 nexicandidate apar avp avp_ketchup avpge L LI [T B I T
backport_candidate ca clm_blocker cust 0101576 cust 412
‘é‘ deltaconfig ejd fixready gbs iga iga4.0.0.1 investigate itop10 —
E keep no_code performance reporting rfe rpe_rpp_base
3 scmruncandidate server rename sport-team
= svt svt_calm valid-in-4.0 Ty,
0 79
D[, Open Work ltems by Type
] i i )T A—DFT
[[li, 4.x Maintenance Builds = T Eil, Open vs Closed Work ltems
iS5 —h— - 65614
ISR —-MFRT 2 iSHA—A-DFT
16468 102500
3 W
s
2
£
3 0
0
0 Task —— Defect o
— oo Unassigned
Adoption ltem —— RFS e
ooo
Enhancement Retrospective
= ooo
I-—|I:| 3.x Maintenance Builds Flan ltem Story

H 8  https://jazz.net/jazz/web/projects/Rational%20Team%20Concert (FEED 1 —H EFHNE)
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