





1. A software system can best be
designed if the testing 1is
interlaced with the designing

instead of being used after the
design.




2. A simulation which matches the
requirements contains the
control which organizes the
design of the system.

3. Through successive repetitions
of this process of interlaced
testing and design the model
ultimately becomes the software
system itself. [...] in effect
the testing and the replacement
of simulations with modules that
are deeper and more detailed
goes on with the simulation
model controlling, as it were,
the place and order in which
these things are done.
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Unlike the first conference, at which it
was fully accepted that the term
software engineering expressed a need
rather than a reality, in Rome there was
already a slight tendency to talk as if
the subject already existed.




And it became clear during the
conference that the organizers had a
hidden agenda, namely that of
persuading NATO to fund the setting
up of an International Software
Engineering Institute.

However things did not go according to
their plan. The discussion sessions
which were meant to provide evidence
of strong and extensive support for this
proposal were instead marked by
considerable scepticism, and led one of
the participants, Tom Simpson of IBM,
to write a splendid short satire on
“Masterpiece Engineering”.
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[Programming] is not some kind of
engineering where all we have to do
is put something in one end and
turn the crank.

—Bruce Eckel

“A Rational Design
Process”

A. Establish and document requirements

B. Design and document the module
structure

C. Design and document the module
interfaces

D. Design and document the uses hierarchy

E. Design and document the module internal
structures

F. Write programs

G. Maintain




In engineering ... people design
through documentation.
—David Parnas




Although the drawings appear to be
exact and unequivocal, their precision
conceals many informal choices,
inarticulate judgments, acts of
intuition, and assumptions about the
way the world works.

(Eugene S. Ferguson,
Engineering and the Mind’s Eye)

The defined process control
model requires that every
piece of work be completely
understood. A defined
process can be started and
allowed to run until
completion, with the same
results every time.




The empirical process control model
provides and exercises control
through frequent inspection and
adaptation for processes that
are imperfectly defined and
generate unpredictable and
unrepeatable outputs.
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@skilldrick
Nick Morgan

I've invented a new term "Parasitic
Credibility". Where certain fields attempt
to link themselves to science in order to
sound more real.




“You don’t know
it’s right 1if you
don’t have the
math to prove 1it.”

Structural analyses (indeed, any
engineering calculations) must be
employed with caution and judgment,
because mathematical models are
always less complex than actual
structures, processes, or machines.
(Eugene S. Ferguson,
Engineering and the Mind’s Eye)




Engineering is not the art
of constructing. It is rather
the art of not constructing:
or, it is the art of doing well

with one dollar what any

bungler can do with two.
—Arthur Mellen Wellington.

HOW DO THEY KNOW THE
LOAD LIMIT ON BRIDGES,

PAD 7 —
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THEY DRIVE BIGGER AND
BIGGER TRUCKS QVER THE
BRIDGE UNTIL 1T BREAKS .

THEN THEY WEIGH THE
LAST TRUCK AND
REBUILD THE BRIDGE .
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Structural engineering is
the science and art

of designing and making,

with economy and elegance,
[...] structures so that they
can safely resist the forces to
which they may be subjected.
—Structural Engineer’s Association.

Different Engineering
Disciplines are Different.

e Different materials, physical eftects, forces

e Different degrees of complexity in
requirements, designs, processes, and artifacts

e Varied reliance on formal modeling and analysis
Vs. experimentation, prototyping, and testing

e Varied use of defined and empirical processes




Real
Software Engineering

Software engineering is
the science and art
of designing and making,
with economy and elegance,
[...] systems so that they can
readily adapt to the situations to
which they may be subjected.




Software engineering will
be different. from other
kinds of engineering.

case_info(options)
a[ :example_group] .update(options)

st_info(options)
“tadata_for_next = options

*

method_added(id)

B Attempt T ame = id.to_s
dm;eslmmmea aller_lines[name] = caller
comment 0..* 1 if test_method?(name)
-

test_method_metadata[name] = @_metadat|
@_metadata_for_next = nil

end

end

If only one attempt is allowed
per assessment, then the
association here would be 0..1

def examples
@tc_examples ||= ExamplesCollection.new
end




end
end

end

def examples
@tc_examples ||= ExamplesColler

Luuu LU . eAump LE_group JT. Ce

case_info(options)
ta[ :example_group] .update(options)

st_info(options)
etadata_for_next = options

method_added( id)
ame = id.to_s
caller_lines[name] = caller
if test_method?(name)
test_method_metadata[name] = @
@_metadata_for_next = nil
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Feature: Addition eg.Division
In order to avoid silly mistakinymerator |denominator |quotient?
As an error-prone person
I want to divide two numbers 10 2 5.0
12.6 3 4.2
Scenario Outline: Divide two n
Given I have entered <input_ 22 4 ~=3.14
And I have entered <input_2>(9 3 <5
When I press "divide"
Then the result should be <r 11 2 4<_<b
32 expected
Examples: 100 4 25 octual
| input_1 | input_2 | result detia
| 10 | 2 | 5.0 [
| 12.6 | 3 | 4.2 I brs" do
| 22 | 7 | ~=3.14 | do
19 I3 I <5 ! should == 5.0
[ 11 | 2 | 4<_<6 | should == 4.2
| oo 4 | 32 1 Ishould be_close(3.14, 0.01)
assert_tn_deLrta 3.1
assert 5 9/ 3) .should <5
assert 4. . (11/2) .should SCIt'LSfy{|I’I| n>48& n<=~6 }
assert_equal 32, (100 / 4) .should == 32
end end
end end
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NICHOLAS NEGROPONTE

& “Succinct and readable. . ._ If you suffer from digital anxiety, that creeping

sense that technology is r g along much faster than you can follow, here
is a book that lays it all out for you.... We need visionaries like Negroponte.”
— Newsday

P

Design by Artisans

e Artisans may produce documents to help
themselves think.

e But they build what is in their heads.




Bending moments in nodes (kNm)

Displacements (mm)

Vehicle dynamics

Node 9 Node 17 Node 25
1,042.48 —585.56 1,076.93
Earthquake through support acceleration — accelerogram from EC8
Node 8 Node 17 Node 26
—721.62 1,201.01 —722.39
Spectral analysis

Node 7 Node 17 Node 27
—153.62 228.42 —151.14

2.29

1422

0.29
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DETAILH
SCALE: 4X

NOTES: UNLESS OTHERWISE SPECIFED

REFER TO FORGING £C-1480-1 FOR WEIGHT CONIROL DATA,

2. All VIPWS SHOWING ROD AFTFR MAX AMGUNT OF RA| ANCF SIOCK RFMOVIFD.

3. ROD WEIGHI TO B CORRECTED BY MACHINING AND ORILLING THIS LUG AS SHOWN.

4, BREAK ALL SHARP EDGES & CORNERS.

REFERENCE VIEW
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WAFER LAYOUTS FOR SWITCHES Swi 4Sw6)
AS VIEWED FROM REAR END.
WAFERS NUMBERED FROM INDEX END, - f (v)

! L \_/ VS8V ECCB24 ECCEI

X6 IS NOT FITTED. POSITION IS AVAILABLE
WHEN STEREQ PLAYBACK 1S REQUIRED.

BIAS LINK

ERASE L

FS1 A
—— oM &
MAINS AC INPUT

Py

FIG. 20 CIRCUIT DIAGRAM

T T PERITEL
. RGB
o -
.
-9
53}
=
=
43
A
| o
<
(3
-
- .
n =
" =
R o =
- - 2 s wle L " 5
S oz GATE ARRAY ol L <
. < M ] = 1 ]
g % 8 —
NI icl % — ‘
R= b - r -
2 Uy
8 T
: e
B T T
H
af £
“E —
oB i -
e <
i g
(=} — . Y 7
[T -
e =) - =]
i s :E Kix 9
o2
R
hr 2 -
fars v
AR S -
= H—cx ‘A p -
- = o
1c7 ] s [ 1C6 dde He ¢ 16
3: =l o e
= = Pt Uye 2
foe s M= = i
L. 2+ E =5 9
Joor 2 é vocls [o] s Y -
= e 8% e =
O - —+— - o« e =
& —— LU= < z i 8]
, > 2 E 4
P do = oy | g
2 . ‘8 "
B Nore (susE oMY CIpERTEL ony veRsn i =| |3 E
1636 620 The RF sutgust may be omimed on L Z
Ic8 e : ? &
cron Rl [ ©
° TRITRS B | = ISSUE DATE
e - @ AUSEONY  Bosion 2%, RS8R0 119/
ALY > i3 o cleo TRiGy  CZC36.Cab G, C32. G334 0 1-11/12/86
woomm | frrrrrere ftah p
- cas croo-cy T SEATe 2-15/12/86
RIS & & & ¥ 5 o b s i Cion.ior St s oty s By sy ettt 3-26/1/87




module RSpec::Core
class Reporter
def initialize(*formatters)
@formatters = formatters
@example_count = @failure_count = @pending_count = @
@duration = @start = nil
end

def report(count)
start(count)
begin
yield self
ensure
conclude
end
end

def conclude
begin
stop
notify :start_dump
notify :dump_pending
notify :dump_failures
notify :dump_summary, @duration, @example_count, @failure_count, @pending_count
ensure
notify :close
end
end
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File Options Help
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[This is a 8X8 RAM with 8 Words
and 8Bits perword. The
information will be written and
read from this RAM chip if and
only ifthe ENABLE is high.

<

More Info
PortlD =17

Desc =READ /WRITE

L Desc = This is the read write
mode of the RAM.

0 - Reads the hits from the input
word and stores them atthe
memory location specified by the
address inputs.

1- Reads the word from the
memaoty location specified by the
address inputs and outputs

This is a simulation of a Random Ssﬂu_ence Rotator circuit which is used for the ticker tape displays.
——
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them to the output word.

Hns I T i
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3 2 1
Steps to run the simulation.
1. Disahle the Memory Enahle switch
-0 2. Run the simulation by pressing the
3. Setthe Toggle (infCtr) to 0
I i 4. Setthe Readrite to 0 for Reading
=0 Om =0 b= 5. Input the address location in the ad
A2 Al :[ 6. Input the data in the input data bus
9 7. Enahle the memory
=L 8
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