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Making the First Cut:
Sizing New echnology

by Janet Butler and Mike Ross

How can | possibly estimate the size of something I've never done Befor

many challenges. Foremost among them is can be done. This cycle, repeated numerous times,
addressing totally new technologiesying yields sizing and forecasting methods that exhibit
to figure out how “big” computer programs are has a high degree of accuracy with minimal variation.
challenged software engineering since its inception
and is further complicated by the aforementioned From Concept to
dynamic nature of technology Countable Entities

Analysts have traditionally sized systems writ- Sizing is one of the hardest things a develop-
ten in statement-oriented procedural languages ex- ment oganization does, and the earlier in the life
pressed cycle it is done, the harder it is to do.
largely as text
(large stacks
of cards or
reams of trac-
tor-feed pa-
per). Current
technologies
now take the
form of more
abstract repre-
sentationssuch as diagrams, objects, spreadsheet
cells, database queries, and Graphical User Interface
(GUI) widgets.

The secret to making progress in sizing these

The modern computing environment poses plete, another iteration of the calibration process

Historically, statements (Source
Lines of Code or SLOC) have been
used for sizing systems, sometimes
with poor results due to the fidulty
of making the mental leap across the
“abstraction chasm” from operational
capability to programming language
constructs. SLOC, howeves an ex-
cellent measure of the “work” done by
the development process and is mo&tatively
used in process productivity metrics. Advantages:
1) it can be unambiguously defined for a given
language; 2) measuring the size of an existing prod-
uct is automatable; 3) most of the wasltistori-

The secret to progress in siz-
ing these new environments
Is to identify the “unit of hu-

man thought” in the abstrac-
tion being used.

new environments is to identify the “unit of human
thought” in the abstraction being used. Next, the or-
ganization must go through a calibration process,
starting with projects for which the actual size can
be determined in terms of that “unit of human

cal data contains SLOC as the sizing measure. Dis-
advantages: 1) the notion of SLOC becomes am-
biguous when dealing with non-textual abstrac-

Continued on page 2

thought”. The goal of calibration is to establish pro-
ductivity as a function of actual size, actual time, and
actual efort for completed projects. This newly-es-
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“Making the First Cut...” SRAs GUI sizing model uses the concept|of
S Continued from page 1 “design objects” to identify visible requirements and
tions; 2) the measure has little meaning to the cus,_ . ~ . . :
design items. The complexity of each design oblect
tomer / end user : - :
is defined, and a gearing factor for each type and
Function Points (FP) t#r a way of narrow-  complexity of design object aggregates them to a
ing the “abstraction chasm” by providing a level single unit of measur@&efore deciding on the cug-
of abstraction between operational capability andom sizing model, Bilodeau said they looked at fuhc-
programming language constructs. FP is an excekion points. Howeverthey determined that neithgr
lent measure of the “value” produced by the de-their software designers nor the functional expgrts
velopment process and is modeefively used in  were trained in the terminology and concepts of func-
“bang for the buck” type metrics. Advantages: 1)tion points.Not only did the GUI model have sin}-
the customer / end user can likely relate to the enpler terminology than FPs, but it specifically ad-
tities being counted; 2) there are networks ofdressed their particular type of business and system.
people (e.g., IFPUG) dedicated to standardizingn addition, the GUI model would directly measyre
and improving the counting process. Disadvanthe product. Thus there would be no possibility| of
tages: 1) FP are limited to application domains forvariation or error based on the person doing the cqunt-
which their countable entities make sense (typi-ing, as there is with FP counting.
b m]?mfrantw_e blti?mess ai)pphc?ti:oprf); 2)ft_h_e Er(g The GUI sizing model detail was based on the
css; otgountlngt c ntugi er Of ¢ na 'S.'S IfPOracIe Developer/2000 environment. The estimate
Product 1s not automatablé, In fact many big FFoc o ¢o1q) system size was determined from [the
shops do quick-and-dirty estimates, using short- . ! L
) L . screen design, the data design, and a combinatipn of
cuts such as “backfiring” (back-calculating FP as

. o all the design factors. These included screens, taples/
a function of language and size in SLOC). L ; :
entities, reports, external interfaces, and commeicial
A major qualifier on the use of FP as the siz-off the shelf software (COTS) interfac@e hard-
ing measure in a productivity relationship is theest thing in developing the models was to identify a
fact that FP do not directly relate to developmenicommon unit of measure. If they chose SLOC, [for
process “work” and must be scaled as a functiorexample, which they had used for a long time, they
of the programming language used (an additionahad to determine how the measure would applyin a
source of complexity and variability in the rela- GUI systemin sizing third generation languages, t¢xt
tionship). can be easily measured by SLOC. Howevtee
If all this isnt enough to complicate the se- SLOC challe_nge for 4GLs_ is in sizing a visual d_e\;el-
lection of sizing measures, consider that many neypPment environment, which caive measured sim
development methodologies employ abstraction®!y in SLOC.
that are neither textual nor do their components it~ Happily, Oracle Forms provides text export, [in

within the set of FP counting entities. the form of generated SLOC. Therefore in develpp-
ing the models, they exported the applications to fext
Case Study (that is, generated code), ran code counters agpinst

Answering the challenge of the above points,the text files, and counted every design object they
Barbara Bilodeau, metrics manager at SRA Intercould think of that went into the application, cgn-
nationaL Speaks of a custom Sizing model they detrlbutlng to SizeThey looked for trends to find which
veloped to measure productivity for new fourth design objects mostfatted the generated code size,
generation language (4GL) technologéhile the ~ and defined categories for the complexity of the de-
organization had a historical database of third gensign objects. Then they calculated an average gear-
eration proiectS, new deveiopment was predomiing factor and standard deviations for each compjex-
nantly in Oracle Developer/2000 and ity category
PowerBuilder Therefore, it appeared that earlier According to Bilodeau, they have estimated at
SLOC measurements didpply least 24 projects using this model, which has charjged

The oganization needed a way to predict sizethe way they approach certain projects. For one, they
early to provide input to SLIM. It also wished to learned to develop and use complexity definitiops,
monitor size throughout the life cycle, and mea-rather than relying on “instinct” regarding complex-
sure the actual, completed size of the product. Adty. In gauging complexitythey depend on someore
additional requirement was using the same unit ofamiliar with the model to Challenge the aSSUmptiC ns.

measure both to predict and to measure. In the future, Bilodeau says they will repeat the

Continued on page 4
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Measurement Improves Ender Nim Cilims
Evaluation AN

OLb CLIENTS
WITH

by Anthony Hemens NEw NEEDS

How can | quantitatively evaluate potential suppliers and determing gejastingdien/so
whether or not a potential supplier is likely to perform asnpised ? Datacard

FAA Tech Center

ail_track_is the company responsiple_ for the : The firs_t part ask_s tender_ers to supply a few . nie Mae
railway infrastructure in the UK. Itisimple- simple metrics on previous projects, preferably orjes TS

enting a very laye program of structural comparable to the proposal. In addition, they myst
and system improvements, one of which is the prosupply a customer contact who can independerjtlyHewlett Packard
vision of a new communication system, “DAR " verify the data. The data is analyzed using SLIM|or Home Savings
for train drivers. The system will use a public digital PADS to calibrate the productivity levels of thg
mobile phone network and will maintain a real-time projects, which can then be compared against epch
train location database updated both by GPS and byther and against industry averages. “It was enlig

Johnson &
Johnson

=T
=

Lockheed Martin

existing railway systems. The contract to build thisening to see which suppliers could provide relialjle

system has just been awarded and will involve madata on relevant projects”, said RailtreciOART Logica
jor software development together with system inte-Project ManagePeter Dearman. Putnam
gration. Investments

The second part of the Software Questionnajre
Railtrack did not feel confident that it could re- asks the tenderers to identify and size the softwjare Raytheon
liably assess the capability of possible suppliers wittcomponents and indicate whether they are COTSRVS Verzekeringe

=l

respect to software reused, modified or to be writ; USAA
developmentand haq . ten from scratch. It also askp

no way of judging ...the QSM analyS|S was a for a month by month plan

whether the proposed potent tool for exposing in- showing numbers of stand

costs and timescales . . . major milestones. From this,

were either achiev- consistencies or uncertain- SLIM can calculate the level of

able or good value for| ties In the proposals.” productivity implied in the plan.

money They turned
to QSM for expert
advice and followed QSM’proven €nder Evalua-
tion Method which supports the key management d
cisions from pre- Invitation toénder (ITT) to sys-
tem acceptance.

“It was easy to see which
proposals could be substantiated using the reference
projects. Having a quantitative calibration of per-

Sformance really helped us decide which tenderers
could be relied on and which were high risk”, said
Dearman.“What's more, the QSM analysis was a

The first task was to establish a “should cost”potent tool for exposing inconsistencies or uncertain-
estimate before the ITT was issued. Based on a higties in the proposals,” noted Engineering Manager
level description of the functionality and using QSM’ Phil Clayton. “Wé were able to challenge parts of
industry reference database, it was possible to s¢he plan and clarify technical and management is-
upper and lower limits on the likely cost and timescalesues, to the benefit of both Railtrack and the winning
of the development. Not only did this help inter- supplier’ he addedlhe DART team were able to
nally with budgeting, but it established expectationschoose their supplier with more confidence because
against which tenders could be evaluated. (Supplithey understood the quantitative nature of the pro-
ers often learn about their customers’ expectationposals. Now they plan to track the suppliers progress
and sometimes submit bids to match, even if the worln developing the system using SLIM-Control. éW
can be done for less cost or even if there is littlehave asked QSM to present their method to a wider
chance of meeting the t@ts). circle of managers within Railtrack”, said Clayton.

Railtrack included QSM Software Question- “I_ kn_o_w there are other developmgnts that can bring
naire in the ITT and specified that tenderers mus?lgnlflcant benefit from the application of these meth-

supply the required information in order to be com-90S:
pliant. The questionnaire is in two parts.
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QSM CALENDAR

October

16-17 SLIM/SLIM Control T raining

22-23 SLIM/SLIM-Control T raining

27-31 ASM Conference

29-30 SLIM/SLIM-Control T raining
November

19-20 SLIM/SLIM Control T raining

25-26 SLIM/SLIM Control T raining
December

3-4 SLIM/SLIM-Control T raining
10-11 SLIM/SLIM-Control T raining
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“Making the First Cut...”
Continued from page 2

study for environments that allow text export, su

as PowerBuilder and 88-based application projects.

They will also collect data and refine estimates bg
on reports and COTS interfaces, and collect n
data on defects. In addition, they intend to study|
effect of reuse on GUI models.

The Secret to Success

As the GUI sizing project illustrates, peop
shouldnt be afraid to try sizing new environmen
The first time out, the techniques wbhe perfect,
but they can be refined. Therefore, people shd
roll up their shirt sleeves and get going.

QSM°

2000 Corporate Ridge, Suite 900
McLean, \A 22102
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