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- Engineering in Other Disciplines is:

“The Stuff That Works”

. Software is Difficult!

so What "Works"” for Us?
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What is ‘Engineering™




What is ‘Engineering’”

Engineering is the application of an empirical,
scientific approach to finding efficient
solutions to practical problems.

(Dave Farley - Just Now!)
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Engineering

The Foundation on Which Our
High-Tech Culture is Built!




O 1+ Continuous
pelivery itd



Technological

Advancement

(cumulative number of
significant inventions)

60




Technological

Advancement

(cumulative number of
significant inventions)

60




O 1+ Continuous
pelivery itd



1500

Knowledge
doubling every
century

1945

Knowledge
doubling every
25 years

1982

Knowledge
doubling every
12-13 months

2020

IBM predicts

knowledge
doubling ever

11-12 hour@ I




Seienee

1500 1945 1982 2020

Knowledge Knowledge Knowledge IBM predicts
doubling every doubling every doubling every knowledge
century 25 years 12-13 months doubling ever

11-12 hour@ I




Cm:&

\/

o ool "
: mor,
ol

1500 1945 1982

Knowledge Knowledge Knowledge
doubling every doubling every doubling every
century 25 years 12-13 months

2020

IBM predicts

knowledge
doubling ever

11-12 hour@ I









C] D COTILInNnuvousS
Jellvery itd



e i EN. (e - Continuous



Continuous



Continuous



‘The Things We Can't Afford to Get Wrong”
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package com.cd.acceptance.dsl;

import com.cd.acceptance.dsl.drivers.BookShopDrivers;

>
public class BookShoppingDsl

{
private final BookShopDrivers driver;

(] public BookShoppingDsl(BookShopDrivers drivers)
{

| this.driver = drivers;
(=] }

public void searchForBook(String... args)

() {

Params params = new Params(args);

String title = params.Optional( name: "title", defaultValue: "Continuous Delivery");
!’ driver.searchForBook(title);
= }

public void selectBook(String... args)

CHE ¢
Params params = new Params(args);
String author = params.Optional( name: "author", defaultvalue: “David Farley");
driver.selectBook(author);

2] }

1 public void addSelectedItemToShoppingBasket() { driver.addSelectedItemToShoppingBasket(); }

public void assertItemListedInShoppingBasket(String... args)
() {
Params params = new Params(args);

driver.assertListedInShoppingBasket(item);

public void checkOut(String... args)
{

Params params = new Params(args);

String item = params.Optional( name: "item", defaultValue: "Continuous Delivery");

String price = params.Optional( name: “"price", defaultValue: "£18.88");

Card card = parseCard(params.Optional( name: "card", defaultValue: "1234 5678 9181 0881 12/23 867"));

driver.checkOut(item, price, card);

public void assertItemPurchased(String... args)

{
|
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package com.cd.acceptance.dsl;

import com.cd.acceptance.dsl.drivers.BookShopDrivers;

>
public class BookShoppingDsl

{
private final BookShopDrivers driver;
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this.driver = drivers;
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public void searchForBook(String... args)
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public void selectBook(String... args)
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] public void addSetectedItenToShopp:l.ngnasket()Hdriver.addSeteetedItenToshnppingﬂaske'l:() ;

public void assertItemListedInShoppingBasket(String... args)

g

Params params = new Params(args);

String item = params.Optional( name: "item", defaultValue: "Continuous Delivery");

driver.assertListedInShoppingBasket(item);

]
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String price = params.Optional( name: “price", defaultvalue: "£18.00"); 0 081 11.9168181 N 81 P01 9100100 111061010010171701101010600811
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driver.checkOut(item, price, card); 7910811181018 £1 L gﬂﬂﬂﬂllﬂﬂlﬂﬁlﬁ@llﬂ91010318101301 8171008711
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public void assertItemPurchased(String... args)
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package com.cd.acceptance.dsl;

import com.cd.acceptance.dsl.drivers.BookShopDrivers;

>
public class BookShoppingDsl

{
private final BookShopDrivers driver;
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this.driver = drivers;
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Optimise for Learning

Optimise for Managing Complexity






Optimise for Learning
Iterative Experimental

Feedback Driven
Incremental Empirical
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Managing Complexity

Modularity Cohesion
Separation of Concerns
Abstraction Coupling
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Printers & Scanners

Print Scan

HP Officejet Pro 8610 o
e Idle, Last Used HP Officejet Pro 8610

Open Print Queue...
Options & Supplies...

HP Officejet Pro 8610-AirPrint
Idle

Share this printer on the network Sharing Preferences...

Default printer: Last Printer Used

Default paper size: A4
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unsigned int ecm_nss_non_ported_ipv4_process(struct net_device xout_dev, struct net_device *out_dev_nat,

struct net_device *xin_dev, struct net_device *in_dev_nat,

uint8 t xsrc_node_addr, uint8 t xsrc_node_addr_nat,

uint8 t xkdest node_addr, uint8 t *xdest node_addr_nat,

bool can_accel, bool is_routed, bool is_12_encap, struct sk_buff xskb,

struct ecm_tracker_ip_header xip_hdr,

struct nf_conn xct, ecm_tracker_sender_type_t sender, ecm_db_direction_t ecm_dir,
struct nf_conntrack_tuple xorig_tuple, struct nf_conntrack_tuple *xreply_tuple,
ip_addr_t ip_src_addr, ip_addr_t ip_dest_addr, ip_addr_t ip_src_addr_nat, ip_addr_t

ip_dest_addr_nat)

14y |
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

struct ecm_db_connection_instance xci;

int protocol;

int src_port;

int src_port_nat;

int dest_port;

int dest_port_nat;

ip_addr_t match_addr;

struct ecm_classifier_instance xassignments [ECM_CLASSIFIER_TYPES];
int aci_index;

int assignment_count;

ecm_db_timer_group_t ci_orig_timer_group;

struct ecm_classifier_process_response prevalent_pr;

DEBUG_TRACE("Non-ported protocol src: " ECM_IP_ADDR_DOT_FMT ", dest: " ECM_IP_ADDR_DOT_FMT "\n",
ECM_IP_ADDR_TO _DOT(ip_src_addr), ECM_IP_ADDR_TO DOT(ip_dest_addr));
c Continuous
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Modularlt

3

4

5 unsigned int ecm_nss_non_ported_ipv4_process(struct net_device xout_dev, struct net_device xout_dev_nat,

6 struct net_dev1ce *xin_dev, struct net _device *in_dev_nat,

7 uint8 t *ksrc_node_addr, uint8 t *xsrc_node_addr_nat,

8 uint8 t *dest node_addr, uint8 t *xdest node_addr_ nat,

g bool can_accel, bool is_routed, bool is_12_encap, struct sk_buff xskb,

10 struct ecm_tracker_ip_header xip_hdr,

11 struct nf_conn *ct, ecm_tracker_sender_type_t sender, ecm_db_direction_t ecm_dir,

12 struct nf_conntrack_tuple xorig_tuple, struct nf_conntrack_tuple *xreply_tuple,

k! ip_addr_t ip_src_addr, ip_addr_t ip_dest_addr, ip_addr_t ip_src_addr_nat, ip_addr_t
ip_dest_addr_nat)

14wy |

15 struct ecm_db_connection_instance *ci;

16 int protocol;

17 int src_port;

18 int src_port_nat;

19 int dest_port;

20 int dest_port_nat;

21 ip_addr_t match_addr;

22 struct ecm_classifier_instance xassignments [ECM_CLASSIFIER_TYPES];

23 int aci_index;

24 int assignment_count;

25 ecm_db_timer_group_t ci_orig_timer_group;

26 struct ecm_classifier_process_response prevalent_pr;

27

28 DEBUG_TRACE("Non-ported protocol src: " ECM_IP_ADDR_DOT_FMT ", dest: " ECM_IP_ADDR_DOT_FMT "\n",

29 ECM_IP_ADDR_TO_DOT(ip_src_addr), ECM_IP_ADDR_TO_DOT(ip_dest_addr));

30

31 y









Modularity

if (unlikely('ci)) {

struct
struct
struct
struct
struct
struct
struct
struct
struct
struct
struct

ecm_db_mapping_instance
ecm_db_mapping_instance
ecm_db_mapping_instance
ecm_db_mapping_instance

*Src_mi;
xdest_mi;
*src_nat_mi;
*dest_nat_mi;

ecm_db_node_instance xsrc_ni;
ecm_db_node_instance xdest_ni;
ecm_db_node_instance *xsrc_nat_ni;
ecm_db_node_instance xdest_nat_ni;
ecm_classifier_default_instance *dci;
ecm_front_end_connection_instance xfeci;
ecm_db_connection_instance *nci;
ecm_classifier_type_t classifier_type;

int32_t to_list _first;
struct ecm_db_iface_instance xto_list[ECM_DB_IFACE_HEIRARCHY_MAX]
int32 t to_nat_list first;
struct ecm_db_iface_instance xto_nat_list[ECM_DB_IFACE_HEIRARCHY_
int32 t from_list first;
ctriirt arm dh ifare inctanrce «xfram lic+[FCM NR TFACF HFTRARCHY M!
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if (noConnection(
createConnectlon

h




A —

Modulanty

if (noConnection(
createConnectlon

h
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Modularity

things that aren't related
further apart

Cohesion

things that are related closer together
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Power Steering Pump

Steering Knuckle

Upper Control Arm
Power Steering

Upper Ball Joint Gearbox

Coil Spring

Shock Absorber
Lower Ball Joint
Lower Control Arm

Tire

Stabilizer Idler Inner Tie- Center Pitman Adjusting

Link Arm Rod End Link Arm  Sleeve Outer Tie-
Rod End

\
N

Rank & Pinion Steering

Upper Mounting
Plate & Bearing
Coil Spring

Macpherson Strut
Rack & Pinion  Anti-

0 Bellows Unit Sway Bar .’ n
Tire i
Outer Tie-Rod End SRS ml M—l ﬁ
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Ball Joint -

Control Control Arm  Rack & Pinion Inner Socket Assambly
Arm Bushing Bushings (Inside Bellows)
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Fluid Lines

Steering Gear

Constant Velocity Point

Subframe

———— Stabiliser

Return Line

Steering

Rotary Column

Valve
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Commit V2:

“Date Format Change”

c Continuous



Coupling
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Coupling
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Coupling
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Managing Complexity
Modularity Cohesion
Separation of Concerns

Abstraction

Coupling



Managing Complexity
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public class Car { A%Q'B

private final Engine engine = new PetrolEngine(); A B

public void start() {
putIntoNeutral();
applyBrakes();
this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {



public class Car { A%Q'B

private final Engine engine = new PetrolEngine(); A B

public void start() {
putIntoNeutral();
applyBrakes();
this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {



public void start() {
putIntoNeutral();
applyBrakes();
this.engine.start();

}

private void applyBrakes() {
}

private void putIntoNeutral() {
}

@Test
public void shouldStartCarEngine() {
Car car = new Car();

car.start();

// Nothing to assert!!

ontinuolL
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lass Car {
te final Engine engine = new PetrolEngine();

public void start() {

putIntoNeutral();
applyBrakes();
this.engine.start(); @Testl
} public void shouldStartCarEngine() {
private void applyBrakes() { Car car = new Car();
}
orivate void putIntoNeutral() { car.start();
}

// Nothing to assert!!

ontinuolL
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iTest
public void shouldStartBetterCarEngine() {

assertTrue(engine.startedSuccessfully());




iTest
public void shouldStartBetterCarEngine() {

car.start();

assertTrue(engine.startedSuccessfully());




iTest
public void shouldStartBetterCarEngine() {

BetterCar car = new BetterCar(engine);
car.start();

assertTrue(engine.startedSuccessfully());




iTest

public void shouldStartBetterCarEngine() {
FakeEngine engine = new FakeEngine();
BetterCar car = new BetterCar(engine);

car.start();

assertTrue(engine.startedSuccessfully());




public class FakeEngine implements Engine { A@Q'B

private boolean started = false; A—B

@0verride

public void start() { {
started = true; :

} );

public boolean startedSuccessfully() {

return started,;
} y());

- INUOL
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iTest

public void shouldStartBetterCarEngine() {
FakeEngine engine = new FakeEngine();
BetterCar car = new BetterCar(engine);

car.start();

assertTrue(engine.startedSuccessfully());




A €225-B
A—B

public BetterCar(Engine engine) {

this.engine = engine; @TeSt
} public void shouldStartBetterCarEngine() {
FakeEngine engine = new FakeEngine();
public void start() { ~ e
T O BetterCar car = new BetterCar(engine);
applyBrakes();
this.engine.start(); car. Star\t() -
].
private void applyBrakes() { assertTrue(engine.startedSuccessfully());
} }
private void putIntoNeutral() {
}

} c Co?tinuouus






public class BetterCar { A%SLB

private final Engine engine; A

public BetterCar(Engine engine) A{
this.engine = engine;

}

public void start() {
putIntoNeutral();
applyBrakes();

this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {

; e
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public class BetterCar { A%SLB

private final Engine engine; A

public BetterCar(Engine engine) A{
this.engine = engine;

}

public void start() {
putIntoNeutral();
applyBrakes();

this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {
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public class BetterCar {
private final Engine engine;

\ A—8B
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start() 1
putIntoNeutral()
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public class BetterCar { A%SLB

private final Engine engine; A

public BetterCar(Engine engine) A{
this.engine = engine;

}

public void start() {
putIntoNeutral();
applyBrakes();

this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {
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public class BetterCar { A%SLB

private final Engine engine; A

public BetterCar(Engine engine) A{
this.engine = engine;

}

public void start() {
putIntoNeutral();
applyBrakes();

this.engine.start();

private void applyBrakes() {
}

private void putIntoNeutral() {

; e
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public class BetterCar {
private final Engine engine;

public BetterCar(Engine engine) {
this.engine = engine;

public void createCars() {

Continuol
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public class BetterCar {
private final Engine engine;

public BetterCar(Engine engine) {
this.engine = engine;

}

public void createCars() {

BetterCar petrolCar = new BetterCar(new PetrolEngine());
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public class BetterCar {
private final Engine engine;

public BetterCar(Engine engine) {
this.engine = engine;

}

public void createCars() {
BetterCar petrolCar = new BetterCar(new PetrolEngine());

BetterCar electricCar = new BetterCar(new ElectricEngine());
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public class BetterCar {

private final Engine engine;

A

public BetterCar(Engine engine) {
this.engine = engine;

public void createCars() {

BetterCar petrolCar

BetterCar electricCar

new BetterCar(new PetrolEngine());

new BetterCar(new ElectricEngine());

BetterCar jetCar = new BetterCar(new JetEngine());

'Continuous
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Optimise for
Learning

Iteration
Feedback
Incremental
Experimental
Empirical

Optimise to Manage
Complexity
Modularity
Cohesion
Separation of Concerns

Abstraction
Coupling







- These Things Matter for 1 Reason




- These Things Matter for 1 Reason

- They Allow us to Change Our Software




Embrace Change!




Embrace Change!

JS Frameworks Change All the Time!

Requirements Change Technologies Change
Businesses Change People Change
o vlnte Chanre Plans Change
Our Designs Change

Our Understanding Changes

c Continuous
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