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Turing writes code.

* In binary. (base 32 reversed)

* Uses integer ‘add” and logical ‘not’.
| " Invents subroutine

,‘ * Invents and codes stack

| * Invents floating point

" Etc.




“We shall need a great number of
mathematicians of ability” because “there
will probably be a good deal of work of this
kind to be done.”



“One of our difficulties will be the
maintenance of an appropriate discipline, so
that we do not lose track of what we are
doing.”



Mathematicians of Ability.

A Great Number.
Appropriate Discipline.



Number of computers
in the world:

O0(1)



Number of programmers
in the world:

O0(1)
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1953 FORTRAN

AREA OF A TRIANGLE WITH A STANDARD SQUARE ROOT FUNCTION
INPUT - TAPE READER UNIT 5, INTEGER INPUT
OUTPUT - LINE PRINTER UNIT 6, REAL OUTPU

B1) = 9

INPUT ERROR DISPLAY ERROR OUTPUT CODE 1 JO ‘CONThdL-LISTING

READ INPUT TAPE 5, 501, IA, IB, IC
501 FORMAT (31I5) l:l'l’l.l‘l.‘l'lllxnuun T IEAE
IA, IB, AND IC MAY NOT BE NEGATIVE '
FURTHERMORE, THE SUM OF TWO SIDES OF A TRIAN@LE e 4232131

AR U REEEEER

IS GREATER THAN THE THIRD SIDE, SO WE CHECK, FQB'THATi TOO

IF (IA) 777, 777, 701 '&u“,hwaJJ;:
701 IF (IB) 777, 7177, 702 barahbarraaningg
702 IF (IC) 777, 177, 703 .“”'”rflll’ll |
703 IF (IA+IB-IC) 777,777,704 |
704 IF (IA+IC-IB) 777,777,705
705 IF (IB+IC-IA) 777,777,799 IBM

777 STOP 1

USING HERON'S FORMULA WE CALCULATE THE

AREA OF THE TRIANGLE

799 S = FLOATF (IA + IB + IC) / 2.0
AREA = SQRT( S * (S - FLOATF(IA)) * (S - FLOATF(IB)) *
+ (S - FLOATF(IC)))

WRITE OUTPUT TAPE 6, 601, IA, IB, IC, AREA
601 FORMAT (4H A= ,I5,5H B= ,I15,5H C= ,15,8H AREA= ,F10.2,
+ 13H SQUARE UNITS)

STOP
END HRRNRNRRNED
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DEFINE
(((RVRSE, (LAMBDA, (L), (COND, ( (NULL,L),NIL),
(T, (CONS, (RVRSE, (CDR,L))., (CONS, (CAR,L),NIL)))))),
(RVDE, (LAMBDA, (L), (REV,L,NIL))),
(REV, (LAMBDA, (J,K), (COND, ( (NULL,J),K),
(T, (REV, (CDR,J), (CONS, (CAR,J),K))))))))
()
RVRSE ((A,B,C,D,E)) ()
RVDE ((A,B,C,D,E)) ()



. 4 |
Fortran




Number of computers
in the world:

0 (1lE2)



Number of programmers
in the world:

0(1E3)



1950s

e Programmers were drawn from:
e Engineers
e Scientists

¢ Mathematicians
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businesses who eagerly bought them.



Number of computers
in the world:

0 (1lE4)




Number of programmers
in the world:

0 (1lE5)



LOOKING BACK TO LOOK
AHEAD

1945:

1965:
100,000



1965

e Not Enough:

e Engineers, Scientists, Mathematicians
e No CS Grads.
* Programmers drawn from:

e Best and brightest

e Accountants, Planners, etc.



Though not mathematicians, they were:
Experienced, Disciplined, Professionals.

Turing would likely have approved.



“1,000=360s

IBM
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1968 - GOTO

EDSGER
DIJKSTRA

Go To Statement Considered Harmful

Key Words and Phrases: go to statement, jump instruction,
branch instruction, conditional clause, alternative clause, repet-
itive clause, program intelligibility, program sequencing

CR Categories: 4.22, 5.23, 5.4

EDITOR:
For a number of years I have been familiar with the observation

that the quality of programmers is a decreasing function of the
density of go to statements in the programs they produce. More
recently I discovered why the use of the go to statement has such
disastrous effects, and I became convinced that the go to state-
ment should be abolished from all “higher level” programming
languages (i.e. everything except, perhaps, plain machine code).
At that time I did not attach too much importance to this dis-
covery; I now submit my considerations for publication because

STRUCTURED
PROGRAMMING
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Number of computers
in the world:

0 (1lE5)



Number of programmers
in the world:

0 (1E6)



LOOKING BACK TO LOOK
AHEAD

1945:

{—

Programmers

1,000,000



Hundreds of thousands of computers.

A million programmers.

Who were they?






Tens of thousands of new CS & EE Grads.
They all had something in common.
We were all young.

We were almost all male.



At my first job there were ~24 programmers.
Most were in their thirties or forties;

and half were women.



1980

My employer had ~50 programmers.
All in their twenties or early thirties.

Two were women.



The demographics of programming had decisively
shifted towards young men.

Hundreds of thousands of very young men.

typically'not what Turing would have thought
of as “disciplined mathematicians”.



But businesses had to have programmers.

What very young men lack in discipline,
they make up for in energy:.



And they’re cheap.




NOW REMEMBER:

Up to now programmers were
disciplined professionals.

They didn’t need a lot of management
Or process.

They knew how to manage their time,
communicate, and work together.

They understood deadlines &
commitments. What to leave in and
what to leave out.



THOSE DISCIPLINED
PROFESSIONALS HAD
WORKED MIRACLES

IBM 360 Virtual Memory OS.
NASA: Mercury, Gemini, Apollo
Structured, Functional, Object-Oriented.

Fortran, Cobol, Algol, Lisp, C, Unix.



Those original programmers

Knew how to get big things done.



Agile:

The process used by
disciplined professionals
observed in the wild.



But hoards of young testosterone driven men need
discipline imposed upon them from above.

They need close management and a fixed process.

They need:

Waterfall.



LOOKING BACK TO LOOK
AHEAD

1945
None

{—

Process

1970:
Waterfall



LOOKING BACK TO LOOK
AHEAD

1970

PEE Waterfall ord




1970-1995

Number of programmers doubles every five years
Tens of millions of programmers.

Half of whom have less than five years expgfience.




ooy

e QOriginal cohort of disciplined
professionals retires.

e The first wave of career programmers
comes of age (well over 40).

e We foresee the need for change.



ooy

Scrum: Schwaber, Beedle, DeVos, et. al.
XP: Beck, Cunningham

FDD: Coad.
Crystal: Cockburn
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Manifesto for Agile Software Development

We are uncovering better ways of developing
software by doing it and helping others do it.
Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That 1s, while there 1s value 1n the items on
the right, we value the items on the left more.



AGILE REQUIRES
DISCIPLINE

Working in fixed time boxes.
Estimating in relative units.
Customer communication.
Continuous integration.
Collaboration.

And so much more.



EXTREME PROGRAMMING

e The most technical disciplines
e TDD
* Refactoring
e Simple Design
e Acceptance Tests

e Metaphor



Many of us felt that these technical disciplines were the
glue that made the whole agile process work properly.

Without those technical - dare I say

mathematical disciplines,

the code being produced would grow and evolve in
ways that made it harder and harder to work with.

“lose track of what we are doing”






Product  Serint Planning  Serint Planning Product Backlog Potentially Shippable Serint
Backlog Partl Part2 Refinement Product Increment Serint Review Retrospective

1-4h 1-4h 5-10% of Serint 1-4h 1-3h
















AGILE SPLIT

Agile:
Business Practices

Craftsmanship:
Technical Practices



Kent Beck at Snowbird stated a goal for Agile:

Healing of the divide between
business and programming.



AGILE SPLIT

tsmariship:
chnical Practice




IT’S TIME FOR US TO:

Grow Up.
Define our protfession.
Choose our practices and disciplines.

Reunify Agile/Craftsmanship.






stand.







JUDITH WOODS
Why keeping hubby happy
helps women to succeed

™ Ul etrs

ESTHER

_ RANTZEN

P &2\ ¢ Old folk need to
b get web-wise

JAMES CORDEN
My joy at being part of the
funniest play of the vear

Arts

Celegraph

Tussda . Nowenber 8,20 temgragh.couk =t bepebic €115 loSEee (10

ENS OF THOUSANDS DIE
IN SOFTWARE CATASTROPHE

Yoar My

By Jerne Sy ok bav e phen i mibe Mdlevie o paagede s lhd pB wiv e walia brns o sn wnbesvns podd Aot Vs Wy s dinaimies b ol Iy s W »
raney o (v L i L L I ol B s ol Ve n w el 1 ke A AT Moy o sl pibd S sotl ol only e b bndl e o ihe e b il s
wd gressl lad s |l Nhaw 1Bir gebdl. se lisgew s paageds . buod o0 bl mavh s sl v shaosed haw s Commrdbe WP | sl - -
TRERE AN NN com b lnch ga b o B il e o o bam o bug o o e gy woime & Bl 1 aib ' ap T e savns B b Ahe de cat vt v Sbastiy |y
wanl e palgensl -‘d sier B e nho da P chal m i h v mes atdimel Lle bork i lves f cmby Azazik - Blew e ol e e Twemdak & Yebs shabedd B bl s
crard 1l e oo A Wam sl s Al iomeom i & e — M owocaml whidoa oI hid v e ._ ” - o -t Vi e Ve e B B et Leaagwi I Tdsamabab e Boaw
s hadnsm o Dluins bt netands Ve o b oo pratis = ol et n COmracL * sl b st it h mhadiee A et meoefar, b e Ve e » ey
Phod b Mulhd bdonad v sl v wnpdle ldesa dyrng e gov T pgereh cdlabhaw clibhal s . - * ) aive o Bllasms hambo By W 0 I
e wormnl. mgdadoom Al e M bcidmrbrmb st ndeaoml Py gy 1t I mhaddam ol ceoie 1 r ! e . Elhomm (1 e Bl M e Ve Lbh homara s bowmn googed v ldmb
| habe d bhovme o shara liad m Adhlle wom | sosmemalore podossd e paly weorsswd vur mi mulsawd by se sle ] _— r lhel s e mvnmslece v bmlrd wlions bhadbdl e ovcoml o bessl ea
Mo Sumine sdbannd TE Baaby sant el R b Wigd M 1 b ol B shondos dasd iy 300 b i udey e Toguroasl Th indh & i
‘vms dall wmd b wown cull hdl i dmbw v m e mmuds Aol wosiles mrslnom md mmenl ey s boo Tam wlnem ' c_. R omm a ey bdad e s i N LR L Lo L e
e prasgede ol honde ob od Thomuait d sl dlhd sl el md b o anay woimad Jbhbwe wcessdhoa dadsusm ’ A b ab e vl ssow shouslsa o rasmallpe - san wecdr e et oo sssl
pecteh aveh mp o ol ok s e e saalpndle sagead lrsnepiia chmmnd sl gel s+ =l ot s e w1k o ‘ y ol ! el M v ol smamh S fd b e 1he Hhae Sovtaey Sonbd
bowa stn wow bhpw ol memmmds el bwvm bl 1o veler e rdemsllle cnsde v slsadd ey ra - J‘.U, monhe vode mebeod | e gl velrr Il m dhoin e cfloml por rase o
e St e e Y SRS TR ™ el oy camb ithe ® oo o biam e - R LT hiq— N ey emelt - b My » 4Bl Bl laalh s A e o tomthamh o s b e
ER K T mhelh v = r made adde sk pod mprbme e [hase seslen ssssesd 5% | hd - il beohliy v bdeone » be = aosch e Thae
o smdberan vov e g vy b w Ay Svlegmph wypnatied prdewisy wssbrr ey ades b gerw bl d B s i e T . [rengn e Ni..ol-b.-ll-sn-.-—.ﬂ U sctr 4 Yo b lae. |l & wbh i
woy bmdedd mhasnd o sdoad e son  Ihad m By Yo Dy owbmdd the LER s olos ool spuand o Namsagy b of mw i - - ATy il s Snmmlon in dead ek o mhabg 1 shenbe Wl Then ol
wos mreidlle . by Bawrlhims ls svhor lie i b | guded prrlod  ssmtamb sml b rvonia > - Laudde sogph phdgrpia i wbhe il Bl die pow e gees Il

e 8ol ihorine o LR EIS PPV pa—— + o ey Foban =% Limgman e svml & badarn ol onsgad sibe ol ben » shw ol (g mnleb % boy e s e



How
COULD b
YOU... 9

JHAVE
) LET
Y rgY 1

T'HIS
'HAPPEN?




JUDITH WOODS
Why keeping hubby happy
helps women to succeed

™ Ul etrs

ESTHER

_ RANTZEN

P &2\ ¢ Old folk need to
b get web-wise

JAMES CORDEN
My joy at being part of the
funniest play of the vear

Arts

Celegraph

Tussda . Nowenber 8,20 temgragh.couk =t bepebic €115 loSEee (10

CONGRESS PASSES SWEEPING
OFTWARE REGULATIONS

Yoar My

By Jerne Sy ok bav e phen i mibe Mdlevie o paagede s lhd pB wiv e walia brns o sn wnbesvns podd Aot Vs Wy s dinaimies b ol Iy s W »
MM.” | g - deoh el » e v S N Y AT AT A LR MMT Mar o sl vt gbd S st o o G b bmd v ctlba i d e e hs
wd gressl Lo s e e 1By gebdl. we lisge e paageds . burd o0 bl savh s sl v Shased haw s Commrdbe WP | sl - -
TREFIAN NN v b b gud b e Be b il g o+ b Su g se o e Wy worme & Bl (i ' aw - e savns B b A e cathd casd wwy Mbeastih (g
wanl e pagen et -‘d sier B e nho da P chal m i h v mes atdimel Lle bork i lves f cmby Azazik - Blew e ol e e Twemdak & Yebs shabedd B bl s
R T I “T . 5 =a [P | VR | SPCSE | ——— E Ve —_— W owocmml whidbs o il v e oo - o o Ydi e Ve Ve B i B et L iagwi I Tdeinmababhe hoav
= hodnm o Blatar voebt calande Ve cnme umbr oo reastis = ole st a (onrast * sadbee ste v b @ badiee o jramad mcefar, e el Ve e » melieg
Phnd b Mulhid bdonad v ddiur s st b ldenn Syt ba e gove T pgerael cdabe clibhal v . ) * | wive o Bllasms hambo By W 0 I
e wormnl. mgdadoom Al e M Lciidmrbsmb st e aml Py gy 1t I mhaddam ol ceoie 1 r ! "(J. . . Elhomm (1 e Bl M e Ve Lbh homara s bowmn googed v ldmb
| banbedibhonae o sharalind i Adylle wog | rsemealere gedesscd e paly soseed v od smelssed by s ol ] — 4 Il v wa sl ve o bamled o bad bdl e ocsmd » bl ea
Meae Sumine sdbannd TE Baaby sant el R b Wigd M 1 b ol B shondos dasd iy 300 b i udey e Togur el Th fndh o'
‘vms dall wmd b AL I AT T L e mmuds Aol wosiles mrslnom md mmenl ey s boo Tam wlnem ' c_‘. R omm a ey bdad e s i N LR L Lo L e
e prasgede ol honde ob od Thomuait d sl dlhd sl el md b o anay woimad Jbhbwe wcessdhoa dadsusm ’ A o b ab e vl ssow shouslsa o rasmallpe - san wecdr e et oo sssl
pecteh aveh mp o ol ok s e e saalpndle sagead lrsnepiia chmmnd sl gel s+ =l ot s e w1k v ‘ ollobl bl Thes e f comamh Ae Bl b e The s Santany danbad %
bowa stn wow bhpw ol memmmds el bwvm bl 1o veler e rdemsllle cnsde v slsadd ey ra - J‘.U, monhe vode mebeod | e gl velrr Il m dhoin e cfloml por rase o
e St e e Y SRS TR ™ el oy camb ithe ® oo o biam e - R LT hiq— N ey emelt - b My » 4Bl Bl laalh s A e o tomthamh o s b e
ER K T mhelh v = r made adde sk pod mprbme e [hase seslen ssssesd 5% | hd - sflsrb bl rhdeons b msmstra  [hae
o smdberan vov e g vy b w Ay Svlegmph wypnatied prdewisy wssbrr ey ades b gerw bl d B s i - - [rengn e Nl...l.s.-!d-sn-h-.‘ U sctr 4 Yo b lae. |l & wbh i
oy hadodl bhasnd o dlend | o Ik Ay Ve Ny owbhmd il LARS o ol ool spuaed o Moy bbs od " - - Areg iy Snmnln e dead bt mhabg 1 shenbe Wl Then ol
wos mre:dlle by Bawrlhims ls svhor lie i b | guded prrlod  ssmtamb sml b rvonia . - Laudde sogph phdgrpia i wbhe il Bl die pow e gees Il
e 8ol ihorine o LN EIS PPV pa—— vl vty Polain « I8 Limgeann e svml & badarn ol onsgad sibe el ben @ abhw ot imgemnled % bhoy Ve R e ™



e FUTURE o

1940s

(ﬁ—

PROGRAMMING

20XX



UNCLE BOB
unclebob@cleancoder. com

cleancoder.com

cleancoders.com - Videos

@unclebobmartin
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I will not produce harmful code.



I1

The code that I produce will always
be my best work.

I will not knowingly release code
that is defective either in
behavior or structure.



I11

I will provide, with each release,
a quick, sure, and repeatable proof
that every element of the code
works.



IV

I will make frequent, small,
releases. I will not impede
progress.



\/

I will fearlessly and relentlessly
improve the code at every
opportunity.

I will never make the code worse.



Vi

I will keep productivity high.

I will do nothing that decreases
productivity.



VII

I will continuously ensure that
others can cover for me, and that I
can cover for themn.



VIII

I will produce estimates that are
honest both in magnitude and
precision.

I will not make promises without
certainty.



IX

I will never stop learning and
improving my craft.



