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MIS Quality, Productivity and  Software Development Process
· Define Development Phases (Steps)

· Ten phases model

· Three phases model

· Reviews and Inspections

· Defect removal efficiency 

· Testing and Cost of Defects [Rework]

· Quality - key factor defects

· Productivity

· Homework #2 [Team size and # of Defects]
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Degree of how early are defects found is measured by ratio “R1”:
R1= (Number of defects found in pre-test phases)/ (Number of defects found in test)

R1 > 3 is good
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Software Development Metrics

One line of code is a single programming statement: 
           A = B + 3

The statement is an elementary Compilable or Interpretable or Expandable statement.

Compilable – convertible into machine language instruction

Interpretable – one that an “Interpreter” program can recalculate

Expandable – can explode into several statements (macro) or invokes a subroutine like 

           CALL ADDER(A,B,C)
Commentary statements do not count as lines of code.

LOC – Line of Code

KLoc = 1000 Lines of code

MLoc = Millions LOC = 1,000,000 LOC = 1,000 LOC

MS DOS in 1981 was 60 KLoc

WIN/2000 in year 2000 was 15 MLoc

WIN/XP is over 50 MLoc
===================================
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Productivity Definition

P=(Product Size in KLoc) / (Effort in Person*Years)

Product Size example: one page of HTML is  about

 50 Lines of code [Loc]

1000  Loc = 1 KLoc   Large Product > 50 KLoc

Individual's productivity greatly varies but large groups

have predictable productivity.

New code Productivity is larger than Changed Code's.

Reusing code results in 10x increased productivity.

Large projects require in addition to Coding: Planning,

Design, Testing, Technical Writers, Packaging etc.

Result is:  4 Loc/(Person*Day) = 1Kloc/PY


Some units and rules of thumb for Development

1 PY=(Person Year)=One person working a year

1 year=250 days ; 1 Day=8 Hours ; 1 Yr=2000 Hrs

· “1X” -  It takes one [Person*Hour] to find a defect while the product is  in early stages of development.

· [ $100 per defect]

· “10X” - Same defect,  if escaped Reviews and Inspections and then gets found via testing will cost 10 times more, or 10 Person*Hours.

· [ $1,000 per defect]

· “100X” - Same defect, if escaped removal by their development and gets found by customer will cost at least 100 times more. 

· [ $10,000 per defect]

Some defects cost 10 Million $.

Product Quality

Key measure of quality is the defect rate.

Other attributes of Quality are "abilities" or “aspects” :

· Usability

· Reliability

· Functionality – key aspect to success

· Serviceability

· etc.

Industrial averages for defect rate are at less then

1 defect per 1000 Loc.  
A product with very good quality has defect rate of .1 [Def/KLoc] .  We will use  0.5 [Defects/KLoc].

Defect rates for projects that do not review nor test the product are on the order of 20 Defects/KLoc.
Homework #2

(a) Determine size of the development team (number of persons) that is needed and

(b) Estimate number of defects for the same product.

Product Description:

Product size is equal to the number of Lines-of-Code [Loc] that

is equal to last five digits of your Student ID Number (SIN).
For example: if your SIN# is 123456789 then the size of your product is 56789  Loc .  That is 56.789 KLoc or rounded up to 56.8 KLoc.
Assume: 

(1) That the productivity of the development team is 2 KLoc/PY and 

(2)  That the defect removal efficiency is such that it is resulting in .5 Defects/KLoc (or one defect per 2 KLoc) in the product delivered to the customer.

(3)  Delivery schedule is such that the product has to be delivered in 6 months.

NOTE1: Show all calculations and state what are units for numbers that you calculate [for each calculated number].  For example:

(a) Size = 33    ( is not acceptable because it does not show what units were used )

(b) Size = 33 persons     (is acceptable).

NOTE2:  Rounding up or down is required when number of people is getting calculated.   Rounding is not acceptable for LOC or time (Days or Months or Years).  In other words round numbers when they have to be rounded.

Turn in your homework next Friday or if absent, e-mail it to me.

Perfect score is worth 65 points.

Late homework will result in 10% reduction of points per day.

---- end of homework assignment  ---

Homework#2 Example:

Productivity and Quality 

Student’s ID # is 123456789  Last 5 digits => 56.789 KLoc

(a) Productivity = Size/Effort   [KLoc/(Person*Years)]

P=S/E           (Eq.  #1)

Effort=Workforce*Time [Persons*Years]

E=W*T         (Eq. #2)

Substitute Eq#2 into Eq#1 :

P=S/(W*T)    (Eq. #3)

We have Size=56.8 KLoc  , Time=0.5 Year and P=2 KLoc/PY

From Eq.#3 

P*W*T=S   or  W=S/(P*T) therefore:

W=(56.8 KLoc)/(2 KLoc/PY * 0.5 Y) = (56.8 KLoc)/(1 KLoc/P) = 56.8 P = 57 Persons

----------------------------------------------------------------------

If it takes 1 person,  one year to produce 2 KLoc, then in 6 months that person will produce 1 KLoc.

If 1 person produces 1 KLoc in 6 months, then 2 persons will produce 2 KLoc in 6 months.  Or 56 persons will produce 56 KLoc,  or 56.8 persons will produce 56.8 KLoc.  We need 57 persons.

-------------------------------------------------------------------------

(b) Number of defects is proportional to the product size:

Defects = Size * DefectRate  [KLOC*(Defects/KLoc)]

D= 56.8 [KLoc] * 0.5 [Defects/KLoc] = 28.4 Defects = 29 Def.

If defect rate is 0.5 Defects/KLoc then 2 KLoc will have 1 Defect.  Therefore, every 2 KLoc results into one defect.  
How many 2Kloc are in 56.8 KLoc? Answer is 28.4 of “Two-KLocs”.  Therefore there will be 28.4 Defects or 29 Defects, as we cannot have fractional defects.

A Tutorial on Modeling and Units
MODEL
Model: An abstract representation that illustrates components and their relationships of a phenomenon.  An analogy used to explain something. An imitation of an object.
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UNITs CONVERSION EXAMPLE

Unit(s): A fixed quantity used for measuring a characteristic or performance of an object or device.
Example of everyday used units:
	METRIC
	UNIT

	Distance
	[Feet] or [Miles]

	Time
	[Seconds] or [Hours]

	Speed 
	[Knots] or [Miles/Hour]


A problem of converting units:  A ship is moving 10 Knots, what is its speed in Miles/Hour ?  

From tables of units:   1 [Knot] = 6076 [Feet/Hr] 

                       And       1 [Mile] = 5280 [Feet]   or  

                                     1 [Foot] = 1/(5280) [Miles]

V= 10 [Knots] = 10 * 6076 [Feet/Hr] = 60,760 [Feet/Hr] =

    = 60,760 [(Miles/5280]/[Hr] = (60,760/5,280) [Miles/Hr]=
     = 11.5 [Miles/Hr]

Therefore:     10 [Knots] = 11.5 [Miles/Hr]
--- End of Lecture #10 ---
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