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1 Introduction

While every 100 days the number of clicks d Internet gets double, the tota revenue of e
commerce will grow to up to $400 hillion year in 2001. Not so long ago, it seemed
incredible that a Web company could be born in a mere two years. But rather than going
back to norma, the pace of credtion in Silicon Valey now seems to be speeding up even
more. This is the redity of current Internet companies. Any Web company that starts out
today and takes two years to get up and running is likely to be left in the dudt. In firg-
generation Internet companies, the founder and a few college buddies moved into a
garage .In second-generdtion Internet companies, the staff codesces not from friendships
but from respect for mutudly complementary skill sets. They skip the garage phase,
engage two red-estate brokers and make smultaneous bhids on three office spaces, hoping
one comes through. Some $301 hillion was generated by the Internet economy in 1998,
with an annud growth rate over the past four years of 174 percent. The current
generdions of Internet companies are who want to reduce the schedule of a software
development project rather than reducing its cost.

Financing, prototyping, teamwork, marketing, research and development, and the whole
process of current Internet companies have evolved in a new modd. One of the great
agpects of current shift in technology is the dynamic process of Internet companies.
Companies with a great success in business have to develop their product as short as
possble and make if bug free as much as possble. While the time is very crucid in the
whole process, as a typicd Internet business ste may gets 1 million hit in the first day of
announcement the notion of traditiona prototype may change to a more recent concept
“Pre-view”. Moreover the average 1PO time of successful Internet business is less than 2
years, which is a new phenomenon in software industry. While second generation
companies try to keep the IPO insde the company as much they can, the first mover
advantage factor wont guarantee a successful business unless the company will be redly
the firsd mover. Therefore being firg in the market encourage Venture Capitds (VC) to
put more and more money and to use other resource to put aSte up in the market.

CEO of e-companies, a Santa Monica firm which invest money on Internet business as a
company factory believe if the Internet world is Yard we are in firg inch. Being in firs
gep of the new world of Internet the new era of Internet which started a few yeas ago
and going fast had a mgor effect in science echnology, art and Indudtry. In this paper we



briefly to one aspect of this shift in technology: The Process of new generdion of Internet
companies.

The main purpose of this paper is to provide an abstract modd for dynamic process of
Internet companies with emphass on new features on Internet Rapid Application
Development. We explain four mgor factors in IRAD as Outsourcing, hiring personnd,
early error dimination and ingtant bug fixing.

Even though we do have not yet a huge data collection form Internet companies as their
keep their IP even in an abdract level for themsaves we see how early error detection,
outsourcing helps an Internet project to happen in less than 9 month. We dso show how
sengtive is the modd to the number of key factors as personnd, the leve of experience,
outsourcing, Integration and the number of users who may hit the sSte in amonth.

2 Background

There is no doubt that some new concept has defined by second-generation Internet
datups. As the barier of entry againg other competitors could be “Firg mover
advantage’ every single mistake in development could cost a chapter 11. More over the
current generation of Internet startups make preview version, a fully running verson of
future product which may get even 1 million dlicks every day’.

The main factors, which made an Internet Company model, a radicaly different with the
other software companies, are;

Speed; the rate of the change of Internet community is fast and more over the
current rate dso isincreasing faster than ever.

Time the time to start a new project, develop software or to desgn a system has
been decreasing quickly and there is no chance to make mistakes or learn from
experience.

Development rate

Human resource

The wide range of different customer with different taste

A mogt likdly unlimited budget to do the project

These factors define a new direction in software industry, which we may define a new
plan for process of software development and most important one we need to add, modify
or define some condrants and new guide lines for Internet Repid Application
Development (IRAD).

1 \wwww.epinion.comis one of the best example of a preview site




2.1 System description

Our mode is based on atypica Internet company. Either the company offers an Internet
sarvice (like www.desktop.com) or offers a service through Internet (like
WWW.pets.com).

The mgor function of an Internet company isto ddliver a service viathe Internet to users.
The concept of prototype here changes to preview. Preview isafull festure running Site,
which may, takes more than one million click in aday o it hasto be complete verson
with minimum possible fegtures.

Figure 1 shows an absiract of our system. At the beginning the task will be specified. In
second step the whole systemn get designed and the coding procedure starts after the
design.

The shaded are in the model shows our concern about early error detection. So after each
sep thereis atest with apossible rework rate for each step.

Asit showsin Figure 1 part of the code send for outsourcing. The mgjor concern for
Internet companies are how to mange the site. Load baancing, ste crash, platform
compatibly and etc is the most concerned issues which force some Internet companies to
use outsourcing. Outsourcing hel ps the management team to focus on their project rather
than be worry about these issues.

The integration module is very crucid to integrate the interna and externa code. Thereis
afeedback to other part aswell asit dways need to rework part of the previous work.
Internet devel opment faces two mgor debugging. Thefirst oneisingtant bug fixing

which basicaly happen when asmple bug in the Ste may cause a serous crash and has to
be fixed very quickly. The second one islong term debugging which it happens when the
number of usersincrease during agiven period and the possibility of abug increase as it
pretty much smilar to test a software under a huge number of test run.

Internet Sites have unique characterigtics in which they make a persond unique site for
every user’. These features make a site interesting but at the same time it may cause some
problem in along run.

Human resource dso isimportant asit shows in the modd this module supposes to teke
care of staffing strategy in the whole process.

We use of ithink® software to model for smulation and study our model.

2 For example look a www.yahoo.com (my yahoo) or www.cnn.com (my cnn)

3 ithink is aregistered trademark of high Performance Systems Inc.
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2.2 System reference behavior
Our study shows that severd Internet companies has the following fects

The time of proof of concept, firgt round financing and arunning steis
between 6 to 9 months.

The second generation use of high experienced engineers from first generation
for design test and coding.

Almogt dl of the FRAD tree issues are very important in Internet companies.



Early error detection is very important, and companies do their best to avoid
late error detection.

The size of the development is rather small umber around 10 developers.
Load baancing, Site crash and related issues to Ste maintenance is rather an
important issue.

2.3 Underlying assumptions
In thismode we assume the following assumptions.

The mode is asmple models which only emphasis on part of an Internet Company.
It does not cover al aspects of development.

There are a couple of issues as ingpection, concurrency modd, group work, resource
alocation and management issue etc., which does cover in thismode!.

Variablesin this modd are constant number rather than a complex variable. For
example we assume the productivity personndl is a constant rate.

Our smulation isaclosed modd. It does not get any input form outside of the modd.

Aswe used ithink software for our smulation most of the rate are alinear rate unless
it specified.

Thereisalot of parameter, which st to nomind vaues. We found this modd from
severa research notes, papers and from our survey. However these number are open
to change to any other given number

3 Mode development

3.1 Modeling process

There is no such a thing as a “rgpid-development lifecycle modd” because the most
effective model depends on the context in which it's used [1]. So we tried to find the
mos rapid lifecycle which is compatible with the nature of second generation of Internet
companies. After dudying mos common lifecycles it seems tha IRAD fits in
Evolutionary Délivery (ED) lifecycle modd plus some modifications. So we used ED+ as
amain skeleton of our modd.



3.2 ED+ LifeCycle

Evolutionary ddivery modd is a lifecyde modd tha draddles the ground between
evolutionary prototyping and daged ddivery. We modify this modd to Evolutionary
Ddlivery + (ED+). In ED you develop a verson of a product, show it to customer, and
refine the product based on customer feedback. The main difference between ED and
ED+ is preview vs. prototype and long-term feedback vs. short-term feedback. In IRAD
you can not ddiver a prototype as you may get 1 million hits in the first day. More over
ED+ uses of two different types of feed backs comparing with ED which needs radically
different approach to fix.

Figure 2 shows amodified ED which we refer to as ED+.
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3.3 Modd evolution;: IRAD Features

Bary Boehm in his recent paper[2] “Making RAD Work for Your Project” provides a
handful critical factors to make a working RAD. He made an Opportunity Tree for Full -
Scde RAD that offers severd effective methods for reducing cycle time. We extended
the same tree with severd new IRAD compatible subdirectories. This new Opportunity
tree helped us to improve our mode!.

Table 1shows the suggested IRAD enhancemnet to the FRAD Opportunity Tree which
are consdered as the main features of IRAD.



FRAD IRAD Enhancement
Elimination Development process reengineering, Outsourcing
Task Reusing assets, Application generation,
Schedule as independent variable
Reducetime Tools and automation, Work Use of outsourced
per task Streamlining (8-20), Increasing gpplication and services as

pardleisn

temporarily meansto
increase pardldism

Reducerisks of

Reducing failures, Reducing their

Fall back scenariosto

single-point effects cover the lowest level of

failure the sarvice when the higher
level failed

Reduce Early error dimination, Process anchor Use of thefirst generation

backtracking

points, Improving process maturity,
Collaboration technology

companies to do correct by
design

Streamline Minimizing task dependencies, Use of temporarily
activity Avoiding high far-in, fan-out, Reducing outsourcing to achieve the
networks tasks variance, Removing tasks from above

critical path
Increase the 24 * 7 development, Nightly builds Stock options as powerful
effective testing, Weekend warriors incentives
wor kweek

consder especidly for IRAD. These items has shown in Table 2:

Table 1: IRAD Enhancement to FRAD
In addition to above-mentioned enhancements, there are some features, which we

Feature

Description

Preview vs. Prototype

A gtable verson with only water down basic features
Helps to educate the users before the full feature is up

Rapid market adaptability

Offer much room for creetivity
More room to put bugs as features!

Importance of front end vs.

backend

Migakes and low qudity front end and unforgivable
Much more tolerance to the backend: Backend can fit
better to the classic software development pradigm

Highly heter ogeneous

environment

All different browser should be covered from day one

Ingtant update

Instant debugging

Classic verson update release of the software is obsolete
Ingtant update of al userswith no lag

Avoid download of much software in the user Sde

Better control over test of new ideas

Per sonalization

Key to awin-win Situation for the vendor and user

M ass customer support

Preview asks for mass customer support from day one

Table 2: Special IRAD features




3.4 Mgor IRAD factors

Consdering the main IRAD features we sdlect the following factors as the main issues
for our modd . These factors are as follows;

Outsourcing

Hiring personnd

Early error detection

Ingtant debuging

In next 4 subsections we explain each factor in more details.

3.4.1 Outsourcing

A couple of years ago, e-commerce was just knocking a the door of the Information
Technology (IT) market. Today, companies have shoved that door open and are waking
through to discover new opportunities and new ways of doing business more profitably
and more efficiently. If the industry prophets are to be bdieved, many others will join
those companies as customer demand drives e-commerce from an option to a necessty
for success. In the new eraof IT industry outsourcing might be a big factor for success.

Outsourcing is expected to play a mgor role in ecommerce. Stan Lepeak, an andyst with
Meta Group, predicts that virtualy dl organizations will be outsourcing some component
of e-commerce. Many organizations will outsource the entire operation. What you, as a
company, need to decide is what pat of your e-commerce operation is suitable for
outsourcing and what part, if any, you want to save.

Based on asurvey [3], top 10 Reasons Companies Outsource are:

1. Reduce and control operating costs
2. Improve company focus
3. Gain access to world-class capabilities
4. Freeinterna resourcesfor other purposes
5. Resourcesare not available interndly
6. Accderate reengineering benefits

7. Function difficult to manage/out of control
8. Make capitd funds available

9. Sharerisks

10. Cashinfuson

This report dso shows that top 10 Factorsin Vendor Selection are:

Commitment to queity
Price
References/reputation
Flexible contract terms
Scope of resources

abkhwpdE



Additiond vaue-added capability
Culturd match

Exiding rdaionship

. Location

10. Other

©o N

Furthermore, the report indicated that top 10 Factors for Successful Outsourcing are as
follow:

1. Underganding company goas and objectives

2. A drategicvisonand plan

3. Sdecting the right vendor

4. Ongoing management of the reaionships

5. A properly structured contract

6. Open communication with affected individua/groups
7. Senior executive support and involvement

8. Careful atention to personnel issues

9. Nea termfinancid judification

10. Use of outsde expertise

Beside the above factors and rules about successful outsourcing, one should consider the
software outsourcing costs which means the trade off she accepts with outsourcing:[4]

1. Additiona expenses

2. Additiond contractud and organizationa overhead

3. Bat and switch — vendor subditutes less qudified personnd for those
origindly specified

4. Lossof intdlectud property

Then you face another set of questions. What vendors have skills that meet your needs?
Do you want to use one full service vendor or multiple vendors? If you go the multiple
vendor routes, do you want to manage the relaionships or outsource the management?
Congder those questions carefully, because the answers can determine whether or not
your e-commerce experience is a success. Thus, even though outsourcing is a huge
aterretive for rapid development it comes with ardatively high risk.

In our study on dynamic process of Internet Companies we put the outsourcing as one the
man module in the whole process of software devdopment. To be more specifics
recognized Internet companies use outsourcing to put their software on the net and they
focus on ther service rather than load baancing, Ste crash etc (They try to keep their
intellectua properties as much as possible insde the company).

In our mode we supposed these companies sdect the right vendor and aso provide an
acceptable interface to negotiate with the vendor. Based our data, most of the Internet
companies outsource about 5% to 10% of their work to accelerate the project.



34.2

Hiring Personne

Based on our data, usudly the second generation Internet dartup companies are
conssting of 15 to 18 personnel. About 8 to 10 person of these people are involved with
technical issues. To follow the Rapid Application Development, these rules should be
considered:

343

Going from low spending to medium spending on daffing, training, and work
environment produced proportionate gains. additiona spending was judtified on
roughly 1-to-1 payback bass But when spending on daffing, training, and work
environment went from medium to high, productivity skyrocketed, paying back 2
to 1 or 3 to one[l]]. So Internet companies should hire top taent personne as
much as possible.

Hiring job matching gaff [4]

Sdect people who will complement and harmonized with each other (Team
balance)

Eliminate and replace problem team members as quickly as possble (Midfit
dimination)

Help people to saf-actudize rather than forcing them to work

Y ou must have fewer than 8 to 10 people for ateam to jdl [5]

Early Error Detection

One of the main suggested gpproaches in IRAD is early error detection. We refer to this
as "correct by desgn”. It means in each step like Specification, Design, etc. a mgor error
detection task will fire to make guarantee a fairly bug fee outcome. A wrong design or a
gmple eror may cos losng one million customers in the firs year of launching the Ste
and even sometimes it makes an impossble comeback for a company. In addition there
are severa rules about early error detection like

“A dedgn eror left undetected until system testing typicdly tekes 10
timesaslong to fix asit would if it were detected at design time[1]”

or

“Reworking defective requirement, desgn and code typicaly
consume 40 to 50 percent of total cost of software development[1]]”

That made us to emphasis on early error detection in our modd.

34.4

Instant Debugging

The man difference between ED and ED+ is the notion of "ingant bug fixing". In a
norma software company the time difference between rdeasng a new verson and
getting customer feedback could be one week, one-month etc. But in Internet world the



time difference is a "dick". Ingant bug fixing could save a lot of money and could
increase in the leve of software stability and acceptability by users.

3.45 Other rulesand factors...

There are some rules and factors, which we paid attention to them in our modd. Here are

some of those:
- Take advantage of dectronic mails, eectronic bulletin boards, Intranets and

etc. reduces the classic communication overhead.

Shorteutting 1 day of QA activity early the project is likely to cost you from 3

to 10 days of activity [1].

Getting a requirement right in the first place typicaly costs 50 to 200 times

less than writing until construction or maintenance to get it right [6]

Even if you are successful a avoiding requirement gold planning, the average

project experiences about 25- percent change in requirements over its lifetime

[1].

About 40 percent of al software errors have been found to be caused by

gress, those error could have been avoided by scheduling appropriately and

by placing no stress on the developers [6]

Bresk the schedule into three, sometimes four milestones, which represented

completion or stabilization points for mgjor feature clusters

3.5 Dataacquigition

In order to collect data, first we sent an email to most recent Internet companies, which
we couldn’t get any information on that way. Secondly, we interviewed severd per-1PO
or on going companies CTOs and VPs. Then we prepared a questionnaire (Appendix A)
and send it to 20 different Internet companies CTOs (weve just receved two
questionnaire back up to now). We aso studied several books and papers to get more
scientific data about our project.

The problem is that we suffer of lack of red data tha is redly necessary to evauate and
improve our model. However we could interview a couple of CTO's of first round
financing and second round financing Internet companies. These companies are
www.udcast.com, www.va ues.com, www.lawyerconsult.com .

The next sep is to distribute questionnaire to more companies and to tune the modd and
assumptions.



3.6 Modd Timeframe

Figure 3 shows the sysem time frame . As it shows in this figure the human resource
modulein Fgure 1 try do distribute the load of development over the whole process.
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4 Model Description

| this section we describe the five components of an IRAD mode. These components are
Soecification and Design, Out Sourcing, Devel opment, Integration and Personalization
and Human Resource. In the following sections we describe each part with in more

details. We used ithink* software as the main tool for smulation, design and andlysis of

this project. Fig.4 shows modd description in an abstract format designed by ithink
software.
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\. ‘ __/
Development VW ( Integrationand ...  \_/

i a ’

s ™
Human Resource  \_/
<

\. J

Figure4



4.1 Mode Assumptions

Thereisacouple of genera assumption we used in thismodd . In the following we point
out to these assumptions:

Productivity(function point/person-month)
We assume the nomina specification productivity and design productivity and Ste design
productivity for aperson as 2 function point/person-month as we consider engineers as

senior expert

For coding, Integration, 1.3 as productivity aswe may hire not very experienced engineer
for coding and integration. .

Test

We assume the amount of test for each section is 10% of the whole work. This number
could be change for sengitivity andyss.

Local Rework Rate

We assume aloca rework error rate for al of the stage. We assume the nomind rate as
.01. User can change this number for test

Outsourcing delivery rate

We assume .8 function point / month for outsourcing delivery rate. For more explanation
please look at outsourcing part.



4.2 Specification and Design

Fig. 5 shows the specification and Design with emphasison early error detection
modulein our IRAD modd. Aswe seein Fig.5 the main concern in IRAD isto detect
any eror in early stages. Even though it seems to be time consuming but the importance

Specification and Design
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of abug free preview and the fact that a company has only one chance to do such
experience will force an IRAD mode to detect any error as soon as possiblein the
evolution process. In the following we explain the process and each component in more
detals.

Total Task: we assume about 14-16 mgor function for a Internet company. The
assumption is based on our finding form a CORDOMO and interview with afew
CEO of software companies.

Reg Specification(function point): It shows the specified task. The rate of
specification depends on the specification productivity. For anorma employee we
assume arate of 1. For afonder of a second-generation company with specific back
ground in Internet field we assume arate about 1.4, and for other employeesthisrate
isbetween 1.2 and 1.4.

Test and QA Spec(function point): This receiver indicates the importance of atest
after specification. Our assumption isthat, founders do the test to make sure there is
no bug in specification.

Desgn(function point):  After test and qudity assurance specification the founders
and ateam of new hires sart the design of the software.

Test and QA Design(function point): Same as previous stage there is a test after the
design. E show in the result section that how important is the accuracy of the design
and specification.

Rework Rate: Asit shows for each step we consider arework factor in which part of
the work may redo by engineers. We assume alocal rework rate, for each step. We
consder asmilar rate for dl stages without loosing generdity, however we can have
adifferent rate for each stage. Local rework rate depends on the level of seniority of
founders and experienced personnel. The more experienced an engineer the rate of
rework decrease. Therate of local rework rate could be changed for the sengtivity
andysisto thisfactor.

Long term feedback: Aswe explained in ED+ in Figure 2, one of the main difference
between ED and ED+ isthe long term feedback from Integration and Persondization
to Design and Specification. Asthere is direct flow from Persondization to
Integration we just consider aflow from Integration to Design and Specification. We
congder this factor independent of engineer's knowledge asthe rate of changein
Internet world changes, so there is no way to avoid of such rework and feedback.

4.3 Out Sourcing

Outsourcing is the second most important feature on IRAD. Aswe may seein this
module outsourcing congders as amagjor factor of development. While the negotiation



rate is very important and could be the mgjor concern of outsourcing time, the integration
process plays an important rule in the whole process of devel opment.

The third main dement of IRAD modd is indant bug fixing which may get combined
with persondization. More people vigt the dte the probability of getting an error will
increase until it gets stable. However dability won't stay long as developers add more

features and change configuration every month or every quarters.

Figure 6 shows the outsourcing part of the modd. We explain in more detain esch

component.
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Negotiation Rate(function point/month): This indicates what percentage of the whole
coding goes for outsourcing. If the negotiaion drop by any reason basicaly the whole

work will be done in the company.

Outsourcing Percentage: This is depends on the company management to decide how
much is the work may goes for outsourcing. Normdly we found between 5% to 10%
goes to for outsourcing without loosng the IP vadues The negotidion rate is the
multiplication of Coding rate and Outsourcing percentage to meke sure only part of

the work goes for outsourcing.

Outsourcing Deveopment(function point): This shoes the amount of work outsourced

by the third party.

Outsourcing Ddlivering rate(function point/month): We assume the third party deliver
the work with an acceptable rate. There is common belief that outsource vendor reate
is basicdly less and about the haf of a developer. But as the number of developer and
the available resource in the vendor is enough to ddiver we assume just an acceptable

rate.




Outsourcing rework: We assume rate of rework for outsourcing. Generdly it depends
on the quality of the vendor and we aready addressed the major factor to select a
vendor for outsourcing to decrease in this rate.

We do not consider any more details about the outsourcing and we leave this detall to the
vendor and it is beyond the context of this paper.

4.4 Development and Integration

Development and Integration congst of two mgjor part: coding and Integration.
Integration without any doubt is most time consuming part of an Internet rapid
development gpplication, especidly with outsourcing. We consider the same group works
for coding and test. We explain each component in more details.
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Coding as it showsin the Fig 7 there is two mgjor feedback to coding. First from test
asloca rework and second from personaization. The main ideaiis that asthe
competition goes high every quarter there are some features, which hasto add to the



ste. These features either are Smple which goesto coding or it needs specification
which goes to specification form Integration.

Coding rework rate; This rates depends to a couple of factors. We believe asthe
number of number of Integration and Personalization works incresse it generates
more rework for coding direct and indirect. We show the direct factor here asthe

rework rate is the sum of rework rate of persondization and Integration plus the loca
rate.

Test and QA(function point): Thisreceiver is bascdly to double-check the coding.
This sageis asimportant as other test stages.

Integration: Integration is the most important component in our model. The coded
module integrate with the outsource.

4.5 Ingtant Debugging and Site Development

This part is probably the most specific module for IRAD. The integrated software will be
ready to put as apreview dte. The preview steisarunning ste with dl festures. The
persondization is aso depends on the click rate. Thismodule is congst of the following
components.

Preview(function point): Thisisthe main result of the IRAD. A full festure running
dgte. There is afeedback form preview to Integration for possible ingtant bug fixing
when w notice asmple error on the Ste and we have to fix it quickly.

Preview Date (time): When the amount of preview, which isready, isvery closeto
the amount of the work at the begging w assume the Site is ready. Preview date shoes
the month which site could be put on the net.

Site accuracy: Thisisthe desired accuracy, which we consider when the differenceis
lessthan .1 is an acceptable work. We can change thiswork as see how system
oscillate sometimes as you can never reach the point as you have to add new features
to the current Ste as more users click on the ste.

Persondization®function point) By persondization we mean the code which hasto
write to make a personal view and account for each user. As the number of users goes
up the possibility to rework some of the previous job aso goes up. Also it depends
how many feature we want to add. There is afeedback from Persondization to coding
and to Integration, which covers feature adding and long term bug fixing.

Number of users We assume an exponentid increase in the number of users. This
numbers is acommon belief and it depends how successful isasite.

4.6 Human Resource
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Another crucid factor in Internet companies is human resource strategy. While the
number of people should keep as low as possible but asthe rate of development isfast an
optima number for the whole project and an optimal number for each part of the project

isachdlenge. Themgor factorsare:

Communication overheed: The old models for communication does not work for
IRAD. Not only the number of people who communicate is less then the number,
which usudly considered in traditionad modd; people communicate in different ways.

We mention to these tools in previous section.




Hiring Rate(person/month): we assume project will hire a new engineer every month,
Finding some key engineer takes time but as they are very experienced peopleit
worth.

Assamilaion rate(person/month): We assume about 25% of hired peopleis very smart
and they are high paid personnel so they learn with afaster rate than others do.

Quitting rate(person/month): Even though there is very rare for personnd to quitin an
Internet companies but as the new Internet companies come to market every day there
is aways a chance for engineer to quit. We consder thisrate asavery smal rate.

Deve opment rate(function point/month) development rate basicdly is cal culate based
on the effect of communication overhead on the number of developerstimes the
productivity rate. When developers are involve in two modules we get the maximum
works in two receivers to make sure enough personne specify to do the task.

Devel opment rate computed with the same strategy for the rest of the modd.
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4.6.1 Staffing Strategy




The gaffing srategy isvery crucid in IRAD. We use of avery smple but very efficient
way as our strategy. We consder a proportiona mode for each part of development.
However we make sure there is no inactive personne in development. For the
specification at the beginning we consder only founders spend time on that part. For
each stage and relevant test module we consder the same group of the people work on
both part.
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Fig 10 shows the dynamic process of an Internet company. Thereis couple of issues,
which we would like to address in this section.

Theseissues are as following:

Aswe see module execution follows in the order of consdered time frame.

This project bascdly has no end. Persondization, Instant bug fixing and adding
features ads more and more work at the end of the process.

While apreview may be finished when 99% of work is done, some work may add at
the end of the Site as soon as site goes on the net.

The dependency among specification, test and design plays an important rolein the
whole process.

If outsourcing would be reliable it hepsin the process of the project.
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Fig 11 shows the rate of hiring and the rate of hiring new personnd. Bascdly it tekes a
least one month to hire anew senior personnd. Asthe number of Internet companies with
good options increase every day it is very time consuming for Internet companiesto hire
anew engineer. In firg few month of the project dmost at then end of specification rate
the team should be a complete team for execution.
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The following table shows the digtribution of staff in each module

Month Specification Design Coding Integration
Requirement
Initid 0.00 0.00 0.00 0.00
0 9.57 0.00 0.00 0.00
1 0.00 2.43 0.00 0.00
2 0.00 1.05 1.17 0.30
3 0.00 0.39 1.12 1.20
4 0.00 0.17 0.65 3.06
5 0.00 0.11 0.36 3.23
6 0.00 0.08 0.24 1.96
7 0.00 0.08 0.18 0.91
8 0.00 0.05 0.16 0.40
9 0.00 0.05 0.16 0.20
10 0.00 0.07 0.18 0.15
11 0.00 0.07 0.17 0.13
12 0.00 0.07 0.17 0.11
13 0.00 0.07 0.18 0.10




To illugrate the distribution and relation of hiring strategy we put the numbersin the

following table.
Month Experienced New Assmilation | Assmilation
Personnel Per sonnel Fad rate Rate
Initid 0.00 5.00
0 0.84 6.15 0.23 0.93
1 1.11 7.88 0.35 1.39
2 0.35 8.63 0.15 0.61
3 0.11 8.87 0.05 0.19
4 0.04 8.94 0.02 0.06
5 0.01 8.96 0.00 0.02
6 0.00 8.96 0.00 0.01
7 0.00 8.96 0.00 0.00
8 0.00 8.95 0.00 0.00
9 0.00 8.95 0.00 0.00
10 0.00 8.94 0.00 0.00
11 0.00 8.94 0.00 0.00
12 0.00 8.93 0.00 0.00
13 0.00 8.93 0.00 0.00
14 0.00 8.92 0.00 0.00
Table3

We show the didtribution of testing processin different modulesin Table 4.

Month | Test and Testand | Testand | Design Spec. Coding
QA- Spec. | QA Design QA test Rate | Test Rate | Test Rate
Initid 0.00 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00 0.00
1 8.75 2.82 0.00 2.82 14.15 0.00
2 2.89 6.92 1.56 7.54 0.30 1.74
3 0.87 4.44 5.07 2.98 0.30 4.95
4 0.26 2.04 5.15 1.14 0.30 3.77
5 0.07 0.82 3.36 0.55 0.30 212
6 0.00 0.34 1.92 0.40 0.06 1.22
7 0.00 0.11 1.17 0.30 0.00 0.85
8 0.00 0.06 0.82 0.27 0.00 0.69
9 0.00 0.04 0.65 0.18 0.00 0.61
10 0.00 0.06 0.45 0.19 0.00 0.53
11 0.00 0.05 0.37 0.22 0.00 0.61
12 0.00 0.05 0.31 0.23 0.00 0.60
13 0.00 0.05 0.27 0.23 0.00 0.60
14 0.00 0.05 0.24 0.23 0.00 0.61




Table4

The rate of the teamwork is aso important. The following table shows how the rate of the
work changes during the time. The interesting point is thet Integration isamain factor in
the whole process. Also it isinteresting to see how the rate of coding will be stable at the
end of the process

Month Specification Design Coding I ntegration
Rate Rate Rate Rate
Initid
0 9.57 0.00 0.00 0.00
1 4.43 5.25 0.00 0.00
2 0.00 5.85 2.62 0.23
3 0.00 2.02 4.30 0.60
4 0.00 0.62 2.70 0.60
5 0.00 0.19 1.22 0.60
6 0.00 0.07 0.49 0.60
7 0.00 0.00 0.19 0.60
8 0.00 0.00 0.07 0.60
9 0.00 0.00 0.05 0.59
10 0.00 0.00 0.07 0.43
11 0.00 0.00 0.06 0.34
12 0.00 0.00 0.07 0.28
13 0.00 0.00 0.07 0.24
14 0.00 0.00 0.07 0.22
Table5

If we add the rate of the work in each month thiswhat we get as the effort for every
month. Fig. 12 shows this ditribution.

We may have aso the percentage of the work in each module
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5.2 Modd Sensitivity[7]

In this section we test the sengibility of our modd to the parameters; at first we try to test
the sengbility to the preview date asthisis avery crucid factor for the devel opment.

1- The effect of changein “Initid experienced personne” on “Preview Date’

Months

Run #1 Run #2 Run#3 | Run# | Run#5
Number of Initid 2 3 4 5 6

experienced personnel
Aswe s in this picture the number of founders has a crucid role in development
duration.

review Date 2: Preview Date 3: Preview Date 4: Preview Date
20.00+
/
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2- The effect of change in “ Specification Personnel Productivity” on “Preview Date’

Run #1 Run #2 Run#3 | Run# | Run#5 | Run#6
Specification Personne 1 12 14 16 18 2
Productivity (Function
points/ person-month)

1-6: Preview Date
10.00

5.007

0.00
0.00 3.75 7.50 11.25 15.00

... Graph 3 (Untitled) Months 3:22 PM Mon, Dec 20, 1999



3- Theeffect of change in “ Design Personnd Productivity” on “Preview Date’

Run #1 Run #2 Run#3 | Run#4 | Run#5 | Run#6
Design Personnel 1 12 14 16 18 2
Productivity
(Function points/ person-
month)
1-6: Preview Date
10.00 /
/
4
5.007]
V
0.00
3.75 7.50 11.25 15.00
Elﬁ Graph 3 (Untitled) Months 3:27 PM Mon, Dec 20, 1999



4- The effect of changein “Coding Personnd Productivity” on “Preview Dae’

Run #1 Run #2 Run#3 | Run# | Run#5 | Run#6 | Run#7/
Coding Personnél 0.8 0.9 1.0 11 1.2 13 1.4
Productivity
(Function points / person-
month)
1-7: Preview Date
10.00-
£ _
A —
5.00
0.00
3.75 7.50 11.25 15.00
... Graph 3 (Untitled) Months 3:29 PM Mon, Dec 20, 1999
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5- The effect of change in “Integration Personnel Productivity” on “Preview Date’

Run #1 Run #2 Run#3 | Run#4 Run #5 Run #6
Integration Personnel 0.8 0.9 1.0 11 12 13
Productivity
(Function points/ person
month)
__ 1-6: Preview Date
9.00 y.a
/—_ — ——
4.507
0.00
3.75 7.50 11.25 15.00
.aﬁ Graph 3 (Untitled) Months 3:36 PM Mon, Dec 20, 1999




6- The effect of changein“Locd error rate’” on “Preview Date’

Run #1

Run #2
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Run #5
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7- The effect of changein “Integration Error Rate’ on “Preview Date’

Run #1 Run #2 Run#3 | Run#4 | Run# | Run#6 | Run#/
Integration Error rate 0.001 0.010 .030 0.050 0.070 0.090 0.1
1-7: Preview Date
20.00-
10.00 o —
0.00==
0.00 3.75 7.50 11.25 15.00

Months




8- The effect of changein “Persondization Error Rate’ on “Preview Date’

Run #1 Run #2 Run#3 | Run#4 | Run# | Run#6 | Run#7/
Persondization Error rate 0.001 0.010 .030 0.050 0.070 0.090 0.1
1-7: Preview Date
10.00-
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0.00
0.00 3.75 7.50 11.25 15.00

Months




9- The effect of changein “Number of Users’ on *Coding”
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10- The effect of change in “Add festure Rate’ on “Coding’

Run #1 Run #2 Run #3 Run# | Run#5
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11- The €effect of change in “Outsourcing Percentage’ on “ Preview Date’

Run #1 Run #2 Run#3 | Run# | Run#5 | Run#6
Percentage of 0 5 10 50 75 100
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12- The effect of change in “Number of Users” on “ Specification “, “Design” and

113 Cwi rgﬂ

The Internet user increase exponentidly, if it happens to a Site the main effects goesto
coding and Integration. As the number of users goes high a Site has to attract more users
s0 they may add new features every quarter or even every month. Therate of successisa
positive feedback as you get more successful you get more attention so on.
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5.3 comparison to references behavior

Considering our assumptions the modd follows the reference behavior. However asthe
human resource modd do not watch the total resource we just double check to make sure
the total personnel match with what the project needs.

5.4 Expert review

To evauate our modd we interview Dr. Amir Zarkesh the CEO and co-founder of
udcast.com. udcast is a startup Internet Company with emphasis on forecasting and data
mining. udcast.comisin the first round financing and they started a prototype (not a
Preview) for the sake of fund railsing and to show the concept.

We found out as we thought the main concern of udcast isthe exploson of usersin the
firgt few month so some issues as load balancing and sSite crash is an important issue. The
estimated Site development for udcast is about 9 month while they have afdl back
scenario in case if they could not get the money they are looking for.



6 Modd Application and Transtion
6.1 Result Anadyss

One of hemgor issuein terms of prediction of thework is the percentage of the working
each module. In our questionnaire we asked:

What is the approximate percentage of: Specification, Design, Development, Test and
Maintenance?

The following chart shows the distribution of four mgor part and the relative ratio to
each other. Aswe expected Integration and specification are the main concern in IRAD.
Our smulaion showsthis characteridics. Thisis dso compatible with our findingsform
CTO'sand CEO's of interviewed companies.

Work Distribution

39% 31% O Specification Requirement

Design
0O Coding
O Integration

15% 15%

Figure 12



Fig. 13 showsthe digtribution of effort during the whole project. Asit's expected after
first 9 month there isless work to do. We have to mention we hadn't shown the rate of

preview work in thisfigure.
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6.2 Limitation of the modd and future enhancements

In current model we've just smulated a process of developing a site from beginning up to
now. Although we conddered the effect of externd factors like market pressure
implicitly, we didn't smulate such factors directly.

Currently the modd doesn't show the detall process of test and QA. We may want to
expand the test and QA parts as amore detailed sub-modd in our modd in future.

Outsourcing was not showed as a complete and expanded sub-mode in our modd. We
just tried to show the process of coding and implementation in Internet companies. With
the ad of current modd we could measure the amount of outsourced work and the
system sengtivity to different amount of outsourcing.

6.3 Next Steps

To improve our model and make it more efficient, we are going to add following parts to
the model which we believe are redly effective to shorten the schedule duration:

Tuning
I nspection
Feature clustering

6.3.1 Tuning

We would like to tune more our assumptions with the more redigtic data To achieve
such a god we are 4ill in negotiation with severa Internet companies to give us more
detall about ther work. Even though this work may takes time but we believe even in
short run this model evolves to an accurate modd.

6.3.2 Inspection

Ingpection is beyond this paper we would like to gpply the model designed by Ray
Madachy as part of thismodd for future. Fore more information about Inspection plesse
look at ***

6.3.3 Feature Clustering

Internet companies offer a lot of festures with their service to ther cusomers. These
features not only change month by month but aso the number of festures provided dso
increase. As the competition with other competitors is very important in current market,
Internet Companies should ke very accurate to select the feature they want to provide and



to make sure they do not miss any important feature. We introduce the idea of feature
clugering in which software engineer firg find some clugters with the festures space of
its products. Within a collection of objects a cluster could be defined as a group of
objects whose members are more smilar to each other than to the members of any other
group. In each class there are some feature, which are very smilar to each other.

Clugering is rather a hard task specidly when the number of attributes of objects
increases, i.e. when a company wants to add severa new features to a running web dte
they have to consder severd factors for each attribute. These attributes could be the cost
of the feature, the time of devdopment, the time of specification, time for bug fixing,
user feedback about such feature, competitors Stuation, possble way for outsourcing
such feature etc.... When the number of atributes increese a smart way of clustering
features would decrease the tota cost and increase the efficiency, accuracy and
stidfigbility of arunning Ste.

In RAD clugtering is used to segment a group of fegtures collection into subsets, the
clugers, with the members of each cluser being amilar with respect to certain interesting
atributes. For clustering no predefined taxonomy or classfication schemes are necessary.

Typicdly, the god of cduder andyss is to determine a set of cuders, or a dudering, in
which the inter-dugter amilarity is minimized and intracluser Smilarity is maximized.
In generd, there is no unique or best solution to this problem. A number of different
agorithms have been proposed those are more or less appropriate for different data
collections and interests.

Furthermore, we will try to collect more redl data which help us to make our modd more
robust.

7 Concluson and recommendations

While Internet business try to keep their |P as the most vauable property insde their
company, reveding the secret of Internet companiesis dill achalenge. Thiswork isone
step forward to modd the dynamic process of such companies.

Our result from surveys shows how mode could be very dependent to the nature of the
project. Couple of CTO's indicates that every questionin our survey depends on their
project. However they believe an overdl modd would help to find pitfallsin the process
of the software.

We did show how outsourcing could take care of the load balancing and Site issues even
if it isless than 20%. Also we show how in an second- generation startup people who
specified task they have to code themselves and in the integration module amost

everybody getsinvolve.



Our finding shows an early error detection may save alot of money. If aste crash once
the cost of having a crashed siteisabout $10,000 per minute. However the salary of an
experienced engineer could be the same amount for one month.
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Appendix A

Thefollowing is asample of questioner, which we made and sent to severa Internet
companies.

RAD issuesfor Internet Companies

Please answer the following question for your company. IF in some question there is a
question about a Project please specify the nature of the project.

General Questions

1. What isthe software product category? (The type of busness) Portal , Sell a
product, Offer a service, Offer an Internet/Intranet Service, Others

2. Typeof your Internet company: B2C, B2B, Communities, etc.

3. What isyour preferred Language for: Back end, Front end, Web Application
Devel opment

Project Definition

1. How do you estimate the size of your project? (Function Point, KLOC, etc...)

2. How much isthe difference between your initid estimation and the red time of
project duration in average for an Internet Project?

3. How does market pressure changes your plan? (Early release, Hire superstars,
Outsourcing.)

4. Do you prioritize festures for implementation? How do you classfy features (Do you

use any specific dugering agorithm?)
Development and Specification

1. What isthe gpproximate percentage of: Specification, Design, Devel opment, Test and

Maintenance?

Which modd or life cycle used in your project devel opment?

3. What percentage of pecifications changes during the development? (average)

4. What isthe approximate percentage of main differences between the prototype
versgon and production verson of your Ste in the following terms : GUI, Robustness,
Features

5. Isthe production verson written dmost from scratch or it is mostly improvement of
the prototype (i.e. preview) verson?

4. What is the approximate percentage of off-shelf solutions and the in-house

developments?

What is the approximate percentage of effect of off the shelf tools in development

How do you do source management and version control: Sourcesafe, Cvs, RCS?

Other?

8. Wha isyour policy for documentation control?

N

No



Human Resour ces and Policies

What wastheinitid sze of your company?

Do you prefer to hire senior expert personnd (much more cost) to meet your
schedule on time or hire expert personnd to reduce the cost of project?

Wha isthetypica learning curve for new personnel?

Do you follow Rayleigh modd at the time of hiring project personnd?

If akey person leaves the project in the middle of the work, which sirategy works
better? Hiring new personnel with the same leve of expertise or subgtitute one the old
member of project?

What is the approximate percentage of programmers in terms of founders/old-timers
Vs. new hires?

What isthe typica group structure: Leaders/senior programmers, Junior
programmers, Tech writers, Testers

Communication

1

2.

Which policy isused in your project to reduce the communication overhead between
project members? Electronic mail, Electronic bulletin board, etc.
What is your proffered optima size for smdler groupsin your company?

Outsourcing

AwWNPE

Which projects have you outsource? (what percentage)

How successful has been the outsourced project respect to in-house deployments?
How do you create an interface between your interna group and outsource company?
What kind of risk management policy do you condder for outsourcing?

Defect detection policiesand Quality Assurance

1.
2.

Whét is the percentage of instant bug fixing vs. phase bug fixing?
What is the mechanism for the bug reporting from the customers to devel opers?

Reusability and documentation

1.

2.

3.

What percentage of your code is reusable? Is it more important to get the software out
on the deadline, or the long-term reusability issues are important to consider even
agang the deadlines.

What is your code documentation policy? Any policy in place or the god isto make
the deadline happen and no room for fancy documentation?

How much isthe rdlative importance of the following festuresin your product:
Portability, Scalability, Speed, Fault Tolerance, Robustness

Which tools and policies are they standardizing on for software development (gec?

VC++, Jouilder....)



