At Apple, environmental considerations are an integral part of our business
practices. From the earliest stages of design through manufacturing, use and

recycling,
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Product Design
selecting
environmentally
acceptable materials
and substances.
Developing features
to optimize the
energy efficiency of
our systems and to
tacilitate recycling.

Manufacturing
Reducing waste —
Water, emissions,
by -products —
fram the
manufacturing

process. Continually

improving the
energy efficiency of
our manufacturing
tacilities.
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Three areas in which we focus considerable attention are materials
management, energy efficiency and recycling, which are key elements of a
product’s lifecycle. Our efforts in these areas have resulted in some
impressive environmental successes.
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Learn More
At Apple, our
commitment to the
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the steps we take to
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Between the first-generation
and current-generation iMac,
improvements in CPU power
management enabled an 87%
decrease in sleap-mode power
usage.

Our Customer-
Installable Parts
program puts the
power of system
expandability in
the consumer's
hands, helping to
extend the usetul
lite of a
CoHmpuUter.
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Computing in a Nutshell

Operating Systems Programming Platforms
Linux Assembly Desktop
Windows C/C++/C# Laptop
Unix Java/)++/]# Handheld
MacOS Fortran Server
PalmOS BASIC Embedded
Symbian PHP Networked/Parallel
FrIIIIrrrn
[
g
Windows
Tablet PC Edition




The Cross-Functional Team

Defines the product's
marketing and
functional

requirements.

Manages team
relationships and
engineering schedule.

Creates code per
assignment from
project manager.




Software Engineering

* Product Life Cycles




Software Engineering

* Product Life Cycles
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Project Management Process

Maintain control and
communicate as
needed during
execution.

Identify and frame the
problem or
opportunity.

Prepare the control
schedule and resource
allocation.

Estimate project costs
and prepare a project
budget.

Identify and define the
best project solution.

Manage to an orderly
close-out.

Skill Requirements:

* Project management process
* Interpersonal and behavioral
* Technology management

* Desired personal traits

After Heerkens, 2002

Identify task and
resource
requirements.

Analyze risk and
establish stakeholder
relationships.




Software Engineering

Define the logic, data
and shell structures.
No features included.

Proof-of-concept
code. Primitive
features.

Development of
features as stated in
requirements
documents.




Software Quality Assurance
DESIGN TESTING _

Test planning

Testing design ideas.
Acceptance testing

Initial stability assessment

\ 4
WHITE BOX TESTING

Function test, system test, verification, and

validation
Use understanding
and access to the Beta testing
source code to
develop test cases. Integrity and release testing

Final acceptance testing and certification

REGRESSION TESTING

Make sure that a fix does what it's supposed to do.
Make sure that the change didn't disturb anything else.




Bugs

TESTER
Explain how to reproduce the problem.
Analyze the error so you can describe it in a
minimum number of steps.
Write a report that is complete, easy to understand,
and non-antagonistic.
Assigns severity rating.

PROJECT MANAGER
Assigns bug to a programmer.
Assigns priority rating and current status.

Team members can track the status of a bug.
Project Manager produces periodic bug reports.
Project Manager leads bug review meetings to decide
whether bugs are fixed, not fixed, causing a new

problem, irreproducible, deferred, or not a bug.

Deferrals are used to "close" all lingering bugs so a
product can ship to a user.

Tracking system metrics is used to compare growing
number of bugs versus rate of closure.




Numerical Methods

15.2 Fitting Data to a Straight Line

A concrete example will make the considerations of the previous section more
meaningful. We consider the problem of fitting a set of N data points (x;, ;) to
a straight-line model

ylx) =ylria,b) =a+ bx (15.2.1)
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a X (15.2.6)
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Equation (15.2.6) gives the solution for the best-fit model parameters a and b.

Press et al, 1992



Numerical Methods

void fit(float =[], float y[], int ndata, fleat sig[], int mwt, float *a,

float #b, float *siga, float *sigb, float #*chi2, float *q)
Given a set of data points x[1. .ndata] y[1..ndata] with individual standard deviations
sig[1..ndata], fit them to a straight line y = a + bx by minimizing 2. Returned are
a,b and their respective probable uncertainties siga and sigb, the chi-square chiZ, and the
goodness-of-fit probability q (that the fit would have x? this large or larger). If mwt=0 on
input, then the standard deviations are assumed to be unavailable: g is returned as 1.0 and
the normalization of chiZ is to unit standard deviation on all points.
{

float gammg(float a, float x);

int i;

float wt,t,sxoss,sx=0.0,sy=0.0,s5t2=0.0,ss,sigdat;

#b=0,0:
if (mwt) { Accumulate sums ...
s5=0.0;
for (i=1;i<=ndata;i++) { ...with weights
wt=1.0/30R(sigl[i]);
88 += wt;
sx += x[i]*wt;
sy += y[il=*ut;
¥
} else {
for (i=1;i<=ndata;i++) { ...or without weights.
sx += x[i];
sy += y[i];
} Press et al, 1992
ss=ndata;



Numerical Methods

sXo0ss5=sx%/85;
if (mwt) {
for (i=1;i<=ndata;i++) {
t=(x[i]l-sxoss)/sigli];
st2 += ft=*t:
#b += t=y[i]/sigl[i];
}
} else {
for (i=1;i<=ndata;i++) {
t=x[i]-sxoss;

st2 += t*t;
*b += tey[i];
}
}
*b /= st2; Solve for a, b, o4, and ay.

*a=(sy-sx*(*b))/ss;
*siga=sqrt((1.0+sx*sx/(ss*st2))/ss);
#sigb=sqrt(1.0/st2);

Press et al, 1992



Numerical Methods
9.4 Newton-Raphson Method Using Derivative

Perhaps the most celebrated of all one-dimensional root-finding routines 1s New-
ton's method, also called the Newton-Raphson method. This method 1s distinguished
from the methods of previous sections by the fact that it requires the evaluation
of both the function f(x), and the derivative f'(x). at arbitrary points x. The
Newton-Raphson formula consists geometrically of extending the tangent line at a
current pomnt @, until it crosses zero, then setting the next guess @, 1o the abscissa
of that zero-crossing (see Figure 9.4.1). Algebraically, the method denves from the
familiar Taylor series expansion of a function in the neighborhood of a point,

M - 2 5 a - ”.I[-I..:I -]
Hae 4+ o)y = flz)+ flc)d+ J 5 -0 4+ .. .. (9.4.1)
For small enough values of 4, and for well-behaved functions, the terms bevond
linear are unimportant, hence f{x + &) = 0 implies
aFiciN (9.42)
fr(x)

Press et al, 1992



Numerical Methods

rta=0.5«{x1+x2);
drzold=fab=(x2-x1};
dx=dxold;
{=funcd) (rts, &f,Edf);
for (j=1;j<=MAKIT;j+) {

Initialize the guess for root,
the "stepsize before last,”
and the last step.

Loop over allowed iterations.
* 0.0)

Change in root is neglgible.

Mewton step acceptable. Take it.

if (({({rte-xh)=df-f)*{({rte-xll+df-f)
|| (fabka(2.0%f) > fabs{dxold=df)})}) {
dxold=dx;
dx=0.5=(xh-x1);
rte=xl+dx;
if {xl == rts) return rts;
 else {
dxold=dx;
dx=£f/df ;
temp=rts;
rts -= dx;
if (temp == rts) return rts;
}
if (fabs{dx) < xacc) return rts;

(#funcd) {rta, kf kdf);

Convergence criterion.

Figure 9.4.1.

Bizect if Mewton out of range,
or not decreasing fast enough.

flx)

_-/

Newton's method extrapolates the local derivative to find the next estimate of the root. In

this example it works well and converges guadratically.

Press et al, 1992
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Assignment: Project Proposal

A. SCIENTIFIC LITERATURE REVIEW

B. CONCEPTUAL DESIGN

Provide background information on the scientific or engineering
area with which the project is related.

Description of compartments and processes. Schematic of
model environment.

C. MARKETING REQUIREMENTS

D. FUNCTIONAL REQUIREMENTS

Document how there is a need for the proposed product. Show
how there is differentiation from existing products. Use
information at
http://www.epri.com/eprisoftware/processguide/srdc.html
as a guideline.

Provide a description of the software including functional
capabilities and user interactions. Include how the user
will learn to use your product. Check out
http://www.epri.com/eprisoftware/processguide/fscontents.html

as a guideline.

E. TEST PLAN

F. PROJECT SCHEDULE

Create a list of tests that can be applied to the product to make
sure that it is functional and usable, and meets the
documented requirements.

Create a timeline showing project tasks, resource allocation,
durations and relationships.. Be sure to declare the
frequency of checking the schedule during the project to
determine if adjustments to the schedule need to be
made.




