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#include

#include “ours.h”
#include “yours.h”

#i1nclude <theirs.h>
#include <theirrs>
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THE USE OF SUB-ROUTINES IN PROGRAMMES
D. J. Wheeler

Cambridge & lilinois Universities

A sub-routine may perhaps best be des- easler to use a sub-routine which vill meet the

crived as a self-contained part of & programme, specifications with a smal]} amount of manipula-

tion than to make one spect

which is capeble of being used in different ially for the purpose.

It should be pointed out ¢

programmes. It {s en entity of ite own within hat the prepara-
a programse. There is no necessity to compose tion of & library sub-routine requires & consider-

s proegramme of a set of distinct sub-routines; able amount of work. This {g myeh greater than

for the programme can be written as a complete the effort merely required to code the sub-routine

unit, with no divisions into smaller parts. in 1ts simplest poesible form. It will usually

However it 1s usually advantageous to arrange be necessary to code 1t in the library standerd
that a programme is comprised of a set of sub- form and this may detract frem {ts efficiency
routines, some of which have been made specially in time and space. It mMAY be degirable to code
for the particular programme vhile others are it in such a mamer that the operation is
available from a 'library’' of standard sub-routinee. generalized to some extent. However, even after

The reasons for this will be discussed below. it hes been coded and tested there still re-

When a programme has been made from a set mains the considerable task of vriting a des-

of sub-routines the breakdown of the code is more cription so that people not acquainted with the
complete than it would othervise be. This allows interior coding can nevertheless use it easily.

the coder to concentrate on one section of a pro- This last task may be the most 44fficult.

gramse at & time without the overall detailed «Besides the organization of the {ndividual sub-
programee continually intruding. Thus the sub- routines there remains the method of the general
routines can be more easily coded and the organization of the Library. How are the sub-
tested in isolation from the rest of the pro- routines going to be stored? Are they going to
grazmme. When the entire programme has to be be stored cn punched paper tape or are they going
tested it 1s with the foreknowledge that the to be available in the awdliary gtore of the ma-
incidence of mistakes in the sub-routines is chine? Usually it will ®e found that i1t is not

zero {or at least one order of magnitude below possible to write the sub-routines such that they

ii-s ~& +ha umtested vortions of the PTW:) may be put into Arditrary positions in the store-



A A —- —

that of the untested portions of the programe! ) may be put into arditrary positions in the store-

1f 1ibrary sub-routines exist for the major although in certain machines this {s now possible.

rt of o code then the task of constructing the Usually scme translation process will have to be
part

maining part of the programme is paturally arranged go that an invarient form of sub-routine
re

very much lecs than if the code had to be written stored on some medium such as peper tape can be
er

r the very beginning However, one will translated to the form required in a particular
Tom - coans b
routines to do exactly application. This translation is possible because

rarely have available sub-

what §s required and thus a certain amount of fixed rules can be set up for adjusting a sub-
a8 4 £

{pulation mny be Decessary before & given sub- routine so that it becomes correct in the set of
manipulation ==

tipe can be used. Even so,it 18 usually far locations in which it i8 put and ysed.
routine ed.
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ideras the methods by

routines can be used. There are a number

contr

i5 required. One of the simpler methods was possible to follovw the meanderings of th

sub=reutines cf

arranged I & programme, this 1s not a ge

? the rinding errors in programmes as it takes a long

tize and the programmers knowladge of the pro

the masn programme immediately after gramme is not utilized - as it should be - in

the orders which had called it into use. This tracing the fault. However, it 1s a useful last

been described in detail by Goldstine. resort and can qQuite often give out informemtion

8 perhaps facilitates ¢ ing of a aub- about a vhich would be difficult to find

routine as an ‘order' of the machine althc

way.

more complicated kind than Sub-routines seem to have two distinct uses
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sLine.,
This perhsa ilitates think ' & sub-
routine as order' of the machine although
it is usually of &
that wired in
A seccnd more Iinteresting ty
outine is an interpretive routine.

ig arranged that a sequence

routine is particularly useful for coding cer-

tein special types of arithmetic for the ma-

chine,for example, Tloating point

e P
in which nuzsbers are expressed as X x 10 .

the gub-routine cxccutes the 'orders' in
list in a similar fashion to the way that
machine obeys ordinary orders. However,

it does are

dc any kind of operation or arithmetic.

One cxtensiecn nteroretive routine is

a checking routine which is s¢ arranged that the

1 QUITE OILen ELYEe OUTt 1NIOrm
ifficult to find
* way.
tines seem toc have two distinct
The first and most obvious u

functions, a simple example

he organization o
tegration of a functior
vype requires more cong
tion to make it useful and general. For in-
stance how should f(x) be specified for the sub-
routine? One obvious and useful way is to allow
the integrating sub-routine access to an aux-

iliary sub-routine which is capable of evaluating

¢ remarks may be summarized by
aaying sub-routines are very useful-although not
abaolutely necessary-and that the prime obje
10 be born in mind when constructing them are
f of use, correctness of codes and

of descrip + All complex{ties should-if pos

-be buried out of sight.




“self-contained part
of a programme”

“an entity of its
own”

‘concentrate on
one section of a
programme at a
time without the
overall detailed
programme
continually
intruding”

“easily coded and
tested in
isolation”

“There is no
necessity ...
... However it is
usually
advantageous”

cribved as a self-contained part of & programme,

which is capable of being used in different

unit, with no divisions into smaller parts.

THE USE OF SUB-ROUTINES IN PROGRAMMES
D. J. Wheeler

Cambridge & lilinois Universities

A sub-routine may perhaps best be des-

programmes. It 18 an entity of ite own within
a prograzmme. There is no necessity to compose
a programme of a set of distinct sub-routines;

for the programme can be written as a complete

However it 1s usually advantageous to arrange
that a programme is comprised of a set of sub-
routines, some of which have been made specially
for the particular programme vhile others are
available from a 'library’' of standard sub-routinee.

The reasons for this will be discussed below.

When a progremme has been made from a8 set
of sub-routines the breakdown of the code is more
complete than it would othervise be. This allows
the coder to concentrate on one section of a pro-
gramme at & time without the overall detailed
programee continually intruding. Thus the sub-
routines can be more easily coded and the

tested in isolation from the rest of the pro-
grazmme. When the entire programme has to be
tested it 1s with the foreknowledge that the
incidence of mistakes in the gub-routines is
zero (or at least one order of magnitude below

i+ <o 4ha umtested vortions of the programme’)

easler to use a sub-routine whie 11 3
B-routine vhich will meet the

specifications with a smal)
P tior tt mal unt :
- < amount of manipula-

tion than to make one speclally for the purpose.

It should be pointed out that the prepara-

tion of & library sub-routine requires & consider-

able amount of work. This {g myeh greater than

the effort merely required to code the sub-routine

in its simplest poesible form. It will usually
. t will usually

be necessary to code 1t In the librarv standard

form and this may detract from i{tg efficiency
in time and space. It MAY be degirable to code
it in such a mamer that the operation is
generalized to some extent. However, even after
it has been coded and tested there still re-
pains the considerable task of vriting a des-
cription so that people not acquainted with the
interior coding can neverthelesa use it easily.
This last task may be the most 4ifficult.

-Besides the organization of the fndividual sub-
routines there remains the method of the general
crganization of the library. How are the sub-
routines going to be stored? Are they going to
be stored cn punched paper tape or are they going
to be available in the auxu{”.y store of the ma-
chine? Usually it will be found that it is not
possible to write the sub-routines such that they

may be put into arbitrary positions in the store-
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Find all "step 1", Subfolders, Find Results 1, Entire Solution, "

Matching lines: 20 Matching files: 12 Total files searched: 3202




// step 1, turn 2D camera pts into 3D points

std: :vector<Point3D> cam3d[2];

std: :vector<Point2D> proj2d[2];

auto& camData = getCamData();

auto& projData = getProjData();

for (int ptldx = 0; ptldx < camData.size(); ptldx++)

{

auto& camPoint = camData[ptldx];

Point3D p1l;

Point3D p2;

m_camera->mapPointTo3D(camPoint, pl, p2, calibrationType);
auto iset = sg->intersect(pl, p2);

for (auto& intersection : iset)

// step 2, solve via mapper
// step 3,

// validate fit




// step 1, turn 2D camera pts into 3D points

std: :vector<Point3D> cam3d[2];

std: :vector<Point2D> proj2d[2];

auto& camData = getCamData();

auto& projData = getProjData();

for (int ptldx = 0; ptldx < camData.size(); ptldx++) No raw |OOpS.

{ -
auto& camPoint = camData[ptldx]; Sean Parent
Point3D p1l;
Point3D p2;
m_camera->mapPointTo3D(camPoint, pl, p2, calibrationType);
auto iset = sg->intersect(pl, p2);

for (auto& intersection : iset)

// step 2, solve via mapper
// step 3, ...

// validate fit




Find all "step 1", Subfolders, Find Results 1, Entire Solution, ™
BackEnd\GeometryCorrection\CorrectionWarpCalculator.cpp(685): // Step 1 - match the control points on the base grid.
BackEnd\GeometryCorrection\ProjectorCentricFishEyeMapper.cpp(68):// step 1, turn 2D camera pts into 3D points
BackEnd\GeometryCorrection\ProjectorCentricMapper.cpp(71):// step 1, turn 2D camera pts into 3D points
BackEnd\XMLConfig\Configinfo.cpp(2752): // Step 1: serialize both nodes as we normally would when saving.
TwistControl\BlackLevelBlender.cpp(1942): /* Step 1 - Sample/ Calculate black levels at spaced out lattice points */
TwistControl\BrightnessUniformity.cpp(119): //Step 1: add perimeter points
TwistControl\BrightnessUniformity.cpp(593): //Step 1: make sure we add points to an (isolated) base polyline (typically the one associated
TwistControl\LatticeViewScaler.cpp(405): * Step 1: resample points (X means we don't care what the value was before)
TwistControl\LatticeViewScaler.cpp(473): //Step 1: resample into larger lattice (last row only)
TwistControl\LatticeViewScaler.cpp(497): //Step 1: resample into larger lattice
TwistControl\LatticeViewScaler.cpp(545): * Step 1: resample points (X means we don't care what the value are)
TwistControl\LatticeViewScaler.cpp(627): * Step 1: fill up scratch buffer
TwistControl\RasterBlender2.cpp(225):// Step 1.  Step 2.  Step 3.
TwistControl\RasterBlender3.cpp(228): * Step 1: fill up scratch buffers (first 2 rows)
FrontEnd\AutoCalMain\CinemaController.cpp(868): // Step 1: check that both projectors are able to display the framing test pattern.
FrontEnd\AutoCalMain\CinemaController.cpp(934): // Step 1: making sure both projectors are able to display matching images.
BackEnd\AutoCalSensing\ClassicBlobsEnvironmentSensing.cpp(328): // Step 1. project target location onto screen. Cull points that miss.
Transforms\ControlCurve.cpp(1085):// Step 1: Mirror all the points
Transforms\ControlCurve.cpp(1112):// Step 1: Mirror all the points
Transforms\CubicControlCurve.cpp(223):// Step 1: Mirror all the points
Transforms\CubicControlCurve.cpp(262):// Step 1: Mirror all the points
Transforms\mesh.cpp(656):// Step 1: Mirror all the points
Transforms\mesh.cpp(712):// Step 1: Mirror all the points
NativeCameraQalif\Qalifinternals.cpp(403): I/l Step 1: Send all the configuration stuff. --
NativeCameraQalif\Qalifinternals.cpp(454): /I End of Step 1: Send all the configuration stuff.
NativeCameraQalif\Qalifinternals.cpp(543): /] Step 1: convert from png or SGI to "image_t", which gives us a single plane of pixels
Matching lines: 26 Matching files: 15 Total files searched: 3509
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Transforms\CubicControlCurve.cpp(223):// Step 1: Mirror all the points How many times must the same code been Seen,

Transforms\CubicControlCurve.cpp(262):// Step 1: Mirror all the points Before you will make it a subroutine?
Transforms\mesh.cpp(656):// Step 1: Mirror all the points

Transforms\mesh.cpp(712):// Step 1: Mirror all the points
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Fluent{C++}

Which One Is Better: Map of
Vectors, or Multimap?

Published April 10, 2018 - 10 Comments
Jonathan Boccara's blog

— Q While advising on how to make code more expressive on the ,] came across an

interesting case of choosing the right data structure, which I'll share with you with the permission

POPULAR of the authors of the projects.

How to split a string in

o We had to associate a key with several values, and perform various operations. Should we use a

_ map of vectors, or is a multimap more appropriate? Let's see the case in more details, and compare
Making code _
expressive with the two solutions.

lambdas

The Complete Guide to
Buildina Strinas In
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Fluent{C++}

Which One Is Better: Map of
Vectors, or Multimap?

Published April 10, 2018 - 10 Comments

foo

foo

foo

bar

bar

Fyoy b b

ba_r
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void EventMediator::emit(Event const& event) const
{
auto eventID = event.getEventID();
auto receiversEntry = receiversRegistry_.find(eventID);
if (receiversEntry != end(receiversRegistry ))
{
auto const& receivers = receiversEntry->second;
for (auto const& receiver : receivers)

{

receiver->reactTo(event);

//get all receivers for event

//call each receiver
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void EventMediator::emit(Event const& event) const

{

auto eventID = event.getEventID();
auto receiversEntries = receiversRegistry_.equal_range(eventID); //get all receivers for event

for (auto receiverEntry = receiversEntries.first; receiverEntry != receiversEntries.second; ++receiverEntry)

{ //call each receiver

auto const& receiver = receiverEntry->second;

receiver->reactTo(event);
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void Mediator::notifylListeners(Event const & ev)
{
auto const & listeners = getListeners(ev);
for (auto listener : listeners)
listener->nonBlockingNotify(ev);
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void Mediator::notifyListeners(Event const & ev)

{
auto const & listeners = getListeners(ev); //get all receivers for eve
for (auto listener : listeners)

listener->nonBlockingNotify(ev); //call each receiver
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void Mediator::notifylListeners(Event const & ev)

{

auto const & listeners = getlListeners(ev);
for (auto listener : listeners)
listener->nonBlockingNotify(ev);

oy b
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bool push(int val)
{
int prev = 0;
geni ent;
geni tmp;
geni old = tmp = tail; // laxtomic load
do {
ent = buffer[tmp].load(relaxed);
while( !'is_zero(ent, tmp.gen) ) {
if (ent.gen < prev) {
while(!tail. CAS(old,tmp) && old < tmp) {}
return false; // full
} else tmp.incr();
if (ent.data) prev = ent.gen;
}
geni newg{val, tmp.gen};
} while (! buffer[tmp].CAS(ent, newg, release));
tmp.incr(); // go to next
// update if no one else has gone as far:
while (!tail. CAS(old, tmp) && old < tmp) {}
return true;

}

bool is_zero(geni ent, geni pos) {

void push(int val) {
geni pos = tailish; // relaxed load
do {
pos = find_tail(pos);
} while (try_write_value(pos, val));
tailish = pos+1; // thanks Sebastian

}

geni find_tail(geni pos) {// precond: pos <= tall
while(!maybe _tail(buff[pos.val].load(relaxed), pos.gen))
POS++;
return pos;

}

bool maybe_tail(entry e, int gen) {
return e.data == 0 && e.gen == gen
|| e.data !'=0 && e.gen < gen;

}

bool try write_value(geni pos, int val) {
entry old{0, pos.gen};
entry nu{val, pos.gen};
return buffer[pos].c_e weak(old, nu, release, relaxed);

}




bool push(int val)

{
int prev = 0; No raw loops.

geni ent; - Sean Parent

geni tmp;
geni old = tmp = tail; // laxtomic load
do {
ent = buffer[tmp].load(relaxed);
while( !is_zero(ent, tmp.gen) ) {
if (ent.gen < prev) {
while('tail. CAS(old,tmp) && old < tmp) {}
return false; // full
} else tmp.incr();
if (ent.data) prev = ent.gen;
}
geni newg{val, tmp.gen};
} while (! buffer[tmp].CAS(ent, newg, release));
tmp.incr(); // go to next
// update if no one else has gone as far:
while (!tail. CAS(old, tmp) && old < tmp) {}
return true;

}

bool is_zero(geni ent, geni pos) {

void push(int val) {
geni pos = tailish; // relaxed load
do {
pos = find_tail(pos);
} while (1try_write_value(pos, val));
tailish = pos+1; // thanks Sebastian

}

geni find_tail(geni pos) {// precond: pos <= tall
while('maybe _tail(buff[pos.val].load(relaxed), pos.gen))
POS++;
return pos;

}

bool maybe _tail(entry e, int gen) {
return e.data == 0 && e.gen == gen
|| e.data !'=0 && e.gen < gen;

}

bool try write_value(geni pos, int val) {
entry old{0, pos.gen};
entry nu{val, pos.gen};
return buffer[pos].c_e weak(old, nu, release, relaxed);

}




— y (8 CHxISTIE




"'_"\l CHKISTIE




int *ptr = nullptr;
int* ptr = nullptr;

int * ptr = nullptr;
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const iInt *ptr = nullptr;
const iInt* ptr = nullptr;

int const * ptr = nullptr;
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ACT 2: Values
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State leads to objects

Objects lead to references
References lead to sharing
Sharing leads to entanglement
Entanglement leads to suffering

- Master Yoda
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Object Value
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Object Value

Button e Int

java/ OOP  string

non-copyable e copyable

changeable, observable, lifetime « immutable, ephemerable, timeless
Relationships « Math
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Object Value

Button e Int

java/ OOP  string

non-copyable e copyable

changeable, observable, lifetime « immutable, ephemerable, timeless
Relationships « Math

OH NO!!l Pointers!!! * Oh, no pointers.
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Object | Value

e Button e Int
« java/ OOP * string
* non-copyable e copyable

changeable, observable, lifetime * immutable, ephemerable, timeless

 Math

Relationships

OH NO!!! Pointers!!! * Oh, no pointers.
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Object Value

e Button e Int
« java/ OOP * string
* non-copyable e copyable

class Card

{

changeable, observable, lifetime * immutable, ephemerable, timeless

 Math

Relationships Rank rank:

Suit suit;

OH NO!!l Pointers!!! * Oh, no pointers.

CHxISTIE
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Object Value

e Button e Int
« java/ OOP * string
* non-copyable e copyable

class Card

{

changeable, observable, lifetime * immutable, ephemerable, timeless

 Math

Relationships Rank rank:

Suit suit;

OH NO!!l Pointers!!! * Oh, no pointers.

Card(Card const &); //??

’l ) —
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struct ViewPoint

{

Point3D position;
Orientation direction;

double throwRatio:
double horzOffset;

double vertOffset:;
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struct FisheyeView

{

Point3D position;
Orientation direction;

double f: // ie f-theta
double etc;
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struct ViewPoint struct FisheyeView

{ {
Point3D position; Point3D position;
Orientation direction; Orientation direction;

double throwRatio: double f: // ie f-theta
double horzOffset; double etc:
double vertOffset: :
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struct ViewPoint

{
Point3D position;

Orientation direction;

3

struct PlanarView : ViewPoint struct FisheyeView : ViewPoint

{ {
double throwRatio: double f; // ie f-theta

double horzOffset; double etc;
double vertOffset; }

CHxISTIE




struct ViewPoint
{
Point3D position;
Orientation direction;
virtual void serialize(To & dst);

3

struct PlanarView : ViewPoint struct FisheyeView : ViewPoint
{ {
double throwRatio; double f; // ie f-theta
double horzOffset; double etc;
double vertOffset; virtual void serialize(To & dst);
virtual void serialize(To & dst); }
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struct ViewPoint
{
Point3D position;
Orientation direction;
virtual void serialize(To & dst);

3

struct PlanarView : ViewPoint

PlanarView::serialize(To & dst)
{ {
double throwRatio;
double horzOffset;

double vertOffset;
virtual void serialize(To & dst);

/l must call base first:
ViewPoint::serialize(dst);
write(dst, “throwRatio”, throwRatio);
write(dst, “horzOffset”, horzOffset);
write(dst, “vertOffset”, vertOffset);




struct ViewPoint
{
Point3D position;
Orientation direction;
serialize(To & dst)
{
write_position(dst);
write_direction(dst);

struct PlanarView : V v_serialize(dst); /iew : ViewPoint
{ }
double throwRatio|private: > f-theta
double horzOffset; virtual v_serialize(To & dst);

double vertOffset; private:
private: virtual v_serialize(To & dst);

virtual v_serialize(To & dst); 1
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struct PlanarView : V

{

double throwRatio
double horzOffset;

struct ViewPoint

{
Point3D

position;

Orientation direction;
serialize(To & dst)

{

write

position(dst);

I\lll"f\’\":f\lﬂ

write |
V_Ssel
private:
virtual \

double vertOffset:;
private:

virtual v_serialize(To & dst);

PlanarView::serialize(To & dst)

{

/l must call base first:
ViewPoint::serialize(dst);
write(dst, “throwRatio”, throwRatio);
write(dst, “horzOffset”, horzOffset);
write(dst, “vertOffset”, vertOffset);




struct ViewPoint

{

Point3D position;
Orientation direction;
serialize(To & dst)

{

write_position(dst);

write_direction(dst);

struct PlanarView : V v_serialize(dst); lew : ViewPoint

{ }
double throwRatio|private:
double horzOffset; virtual
double vertOffset;

private:
virtual v_serialize(To & dst);

PlanarView::v_serialize(To & dst)

{

write(dst, “throwRatio”, throwRatio);
write(dst, “horzOffset”, horzOffset);
write(dst, “vertOffset”, vertOffset);

%




struct ViewPoint

{

Non-Virtual Interface Idiom
- Herb Sutter (http://www.gotw.ca/publications/mill18.htm)

struct PlanarView : V

{

double throwRatio
double horzOffset;

serialize(To & dst)

{

write_position(dst);
write_direction(dst);
v_serialize(dst); lew : ViewPoint

}

private:
virtual

double vertOffset:;
private:

virtual v_serialize(To & dst);

PlanarView::v_serialize(To & dst)

{

write(dst, “throwRatio”, throwRatio);
write(dst, “horzOffset”, horzOffset);
write(dst, “vertOffset”, vertOffset);

%




struct PlanarView :

{

struct ViewPoint

Point3D position;
Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();

lew : ViewPoint

double throwRatio;

double horzOffset;

double vertOffset;

virtual void serialize(To & dst);
virtual Warp generateWarp();

double f; // ie f-theta

double etc;
virtual void serialize(To & dst);

virtual Warp generateWarp();
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struct ViewPoint
{
Point3D position;
Orientation direction;
virtual void serialize(To & dst);
virtual Warp generateWarp();

struct PlanarView virtual Blend generateBlend(); \jiew : ViewPoint

{ i _
double throwRatio; double f; // ie f-theta
double horzOffset; double etc;
double vertOffset; virtual void serialize(To & dst);
virtual void serialize(To & dst); virtual Warp generateWarp() ;
virtual Warp generateWarp(); virtual Blend generateBlend() ;
virtual Blend generateBlend() ;




struct PlanarView : V

{

double throwRatiolJ’

struct ViewPoint

{

Point3D position;

Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();

virtual Blend generateBlend(); \siew : ViewPoint
virtual void display(OpenGL);

e f-theta

double horzOffset;
double vertOffset:;

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend() ;

double etc;

virtual void serialize(To & dst);
virtual Warp generateWarp() ;

virtual Blend generateBlend() ;
virtual void display(OpenGL);

virtual void display(OpenGL);




{

struct PlanarView : V

double throwRatio |
double horzOffset;}’

struct ViewPoint

Point3D position;

Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();

virtual Blend generateBlend();
virtual void display(OpenGL);

virtual void display(Table); o f-theta

View : ViewPoint

double vertOffset:;

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend() ;
V|rtual void display(OpenGL);

ke sml i ialAl Al al e /T A AN\

virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
virtual void display(Table);




struct PlanarView : V
{
double throwRatio
double horzOffset;
double vertOffset:;

3

struct ViewPoint

Point3D position;

Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend();
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend() ;
V|rtual void display(OpenGL);

pmral Al Al /T L AN

ade = o

View : ViewPoint

e f-theta

serialize(To & dst);

ade = o

virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
V|rtual void display(Table);

pmal T A\




struct PlanarView : V,

{
double throwRatio
double horzOffset;
double vertOffset;
virtual void serializ
virtual Warp gener
virtual Blend gene

struct ViewPoint
{

Point3D position;

Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend();
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

virtual void doThis();

virtual void doThat();

virtual void doAnything();

View : ViewPoint

e f-theta

serialize(To & dst);
generateWarp() ;
I generateBlend() ;
Hisplay(OpenGL);

virtual void displa

I R [

PG |

.
Al ..

\\J’P\aIIUI—}, VII LUl VUIU

Vdn N P R O S R IR |

Isplay(Table);

I~ ~/\.
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struct PlanarView : V,

{
double throwRatio
double horzOffset;
double vertOffset;
virtual void serializ
virtual Warp gener
virtual Blend gene

struct ViewPoint
{

Point3D position;

Orientation direction;

virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend();
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

virtual void doThis();

virtual void doThat();

virtual void doAnything();

View : ViewPoint

e f-theta

serialize(To & dst);
generateWarp() ;
I generateBlend() ;
Hisplay(OpenGL);

virtual void displa

I R [

PG |

.
Al ..

\\J’P\aIIUI—}, VII LUl VUIU

Vdn N P R O S R IR |

Isplay(Table);

I~ ~/\.




struct ViewPoint

{
Point3D position;

Orientation direction;

3

struct PlanarView : ViewPoint struct FisheyeView : ViewPoint

{ {
double throwRatio: double f; // ie f-theta

double horzOffset; double etc;
double vertOffset; }
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struct PlanarView struct FisheyeView

{ {
Point3D position; Point3D position;
Orientation direction; Orientation direction;

double throwRatio: double f: // ie f-theta
double horzOffset; double etc;
double vertOffset:; :

O CHXISTIE




struct PlanarView struct FisheyeView

{ {
Point3D position; Point3D position;

Orientation direction; Orientation direction;

Frustum frustum; Fisheye fisheye,;

|3 3
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struct ViewPoint

{
Point3D position;

Orientation direction;

std::variant<Frustum, Fisheye> lens;

3
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struct ViewPoint

{

struct ViewPoint virtual void serialize(To & dst);

1 N virtual Warp generateWarp();
Point3D position; virtual Blend generateBlend();
Orientation direction; virtual void display(OpenGL);

virtual void display(Table);

| virtual void log();

3 virtual void doThis();

virtual void doThat();
virtual void doAnything();

std::variant<Frustum, Fisheye> lens;

CHxISTIE




struct ViewPoint

{

struct ViewPoint void serialize(To & dst);

{ _ N Warp generateWarp();
PO_'ntBD_pOS'F'On;_ Blend generateBlend();
Orientation direction; void display(OpenGL):

void display(Table);

void log();

std::variant<Frustum, Fisheye> lens;

1 void doThis();
void doThat();
void doAnything();
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struct ViewPoint void serialize(ViewPoint, To & dst);

1 N Warp generateWarp(ViewPoint);
Point3D position; Blend generateBlend(ViewPoint);
Orientation direction; void display(ViewPoint, OpenGL);

void display(ViewPoint, Table);

void log(ViewPoint);

std::variant<Frustum, Fisheye> lens;

¥ void doThis(ViewPoint);
void doThat(ViewPoint);
void doAnything(ViewPoint);
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Warp generateWarp(ViewPoint);

Blend generateBlend(ViewPoint);
struct ViewPoint

1 N void display(ViewPoint, OpenGL);
Point3D position;
Orientation direction;
void display(ViewPoint, Table);
std::variant<Frustum, Fisheye> lens;
}; vold doThis(ViewPoint);
void doThat(ViewPoint);

void serialize(ViewPoint, To & dst);
void log(ViewPoint); void doAnything(ViewPoint);
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AlacagenerateWarp(ViewPoint);
What about when ViewPoint changes? generateBlend(ViewPoint);

struct ViewPoint

{ vora aisplay(ViewPoint, OpenGL):
Point3D position; oTar splay P );
Orientation direction;

void display(ViewPoint, Table);

std::variant<Frustum, Fisheye> lens;
1 void doThis(ViewPoint);
void doThat(ViewPoint);

void serialize(ViewPoint, To & dst);
void log(ViewPoint); void doAnything(ViewPoint);
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ACT 2.1: A Koan
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Master, | am honoured by your visit...
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Master, | am honoured by your visit.

| was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?

—~ CHAISTIE




Master, | am honoured by your visit.

| was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?

BCS iIs where we keep x and y, master.

m— , CHAISTIE




Master, | am honoured by your visit.

| was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?

BCS iIs where we keep x and y, master.
<Bark>
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Master, | am honoured by your visit.

| was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?

BCS iIs where we keep x and y, master.
<Bark>

He's hungry.

m— , CHAISTIE



Master, | am honoured by your visit.
| was out walking my dog. Your function,
why does it take BigCommonStruct instead of

just x and y?

BCS iIs where we keep x and y, master.
<Bark>

He's hungry.
Shall | prepare him food?

m— , CHAISTIE



Master, | am honoured by your visit.

| was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?

BCS iIs where we keep x and y, master.
<Bark>

He's hungry.

Shall | prepare him food?

No, just open the fridge, let him take what he
wants.

- Ancient C++ Koan
m— , CHAISTIE



Warp generateWarp(ViewPoint);

Blend generateBlend(ViewPoint);
struct ViewPoint

{ _ » void display(ViewPoint, OpenGL);
Point3D position;
Orientation direction;
void display(ViewPoint, Table);
std::variant<Frustum, Fisheye> lens;
¥ void doThis( );
void doThat( );

void serialize(ViewPoint, To & dst);
void log(ViewPoint); void doAnything(ViewPoint);
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.. .bar/include/bar/FooThing.h

Intermission

#i1ftndef bar_FooThing h INCLUDED
#define bar_FooThing h INCLUDED

#endif // h

‘_'_\l CHKISTIE




.. .bar/include/bar/FooThing.h

ClassName — case sensitive
namespace(s) separated by _

(this implies no
underscores in
class names)

wacky mixed case #i1ftndef bar_FooThing h INCLUDED
unlikely to collide! #define bar_FooThing_h_ INCLUDED

no double underscores
no leading underscores

#endif // h

don’t repeat defined symbol - easier to change

‘__‘\’—\té.__ CHKISTIE



namespace(s) mirrored as directories case sensitive filenames
(for the include, not src)

bar/
src/
Internals FooThing.cpp
stay Internal .cpp
Internal Internal _h
include/ .
bar/ Includes
FooThing.h aﬁefor
clients

’1 ) - CHXISTIE




ACT 3: Naming
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Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent warning signs

Be Glaringly Inconsistent

NOT understanding is better than MISunderstanding
Co-opt a term?

Avoid negatives — thus avoiding double negatives
Avoid spoken ambiguity (or learn to pronounce _, Capitals, etc)
Avoid verb/noun ambiguity

Be Concise — conceptually. Avoid sub-concepts.

By use or by functionality

—~ CHAISTIE



Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be A“ - - 79
co ESSENCE IS the essence of naming
Be - Tony Van Eerd

NOT understanding is better than MISunderstanding

Co-opt a term?

Avoid negatives — thus avoiding double negatives

Avoid spoken ambiguity (or learn to pronounce _, Capitals, etc)

Avoid verb/noun ambiguity
Be Concise — conceptually. Avoid sub-concepts.

By use or by functionality
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Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo

NOT under<jgk Sunderstanding
Co-opt a tel

Avoid negat )le negatives

Avoid spoke oronounce _, Capitals, etc)

Avoid verb/moorran IJTYuiLy
Be Concise — conceptually. Avoid sub-concepts.

By use or by functionality
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Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo
NOT under<jgk

Co-opt a tel
Avoid negalREiiaE LT E, (- ncgatives

Avoid spoke
Avoid verb/moorran IJTYuiLy
Be Concise — conceptually. Avoid sub-concepts.

By use or by functionality

—~ CHAISTIE

Sunderstanding

oronounce _, Capitals, etc)



Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo
NOT under<jgk

Co-opt a tel
Avoid negalREiiaE LT E, (- ncgatives

AMIGNVLE (s insert(Foo{}):
Avoid verb/meoaT an IJTYuiLy

Be Concise — conceptually. Avoid sub-concepts.
By use or by functionality

—~ CHAISTIE
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Describe the thing in detail — wha
Determine Essence (and does yo
Be Consistent

Consistent \
Be Glaringly
NOT under<jgk

Co-opt a tel
Avoid negat std::set<Fo0> f00s;

AMIGNVLE (s insert(Foo(}):
Avoid verb/meoaT an IJTYuiLy

Be Concise — conceptually. Avoid
By use or by functionality

struct Foo

In file included from <source>:1:

In file included from /opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/set:€
In file included from /opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/:
lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../..1../linclude/c++/8.2.0/bits/stl_function.h:386:2C
{return _x<_vy;}

~——— N s
lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../..1../linclude/c++/8.2.0/bits/stl_tree.h:2054:13: n
__comp=_M_impl._M_key compare(__k, S key(_ x));

N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../..1../linclude/c++/8.2.0/bits/stl_tree.h:2107:4: no
>::_M_get_insert_unique_pos' requested here

= _M_get_insert_unique_pos(_KeyOfValue()(__V));

N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../..linclude/c++/8.2.0/bits/stl_set.h:521:9: note:
>::_M_insert_unique<Foo>'requested here

_M_t._M_insert_unique(std::move(__x));

N

<source>:10:9: note: in instantiation of member function 'std::set<Foo, std::less<Foo>, std::allocator<Foo> >::inse
foos.insert(Foof});

N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../..linclude/c++/8.2.0/bits/stl_pair.h:449:5: note
operator<(constpair<_T1, T2>& _ X, constpair<_T1, T2>& )
N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../..linclude/c++/8.2.0/bits/stl_iterator.h:305:5: r
operator<(const reverse_iterator<_lterator>& __x,
N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../..linclude/c++/8.2.0/bits/stl_iterator.h:343:5: r
operator<(const reverse_iterator<_lteratorL>& X,
N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../..1..linclude/c++/8.2.0/bits/stl_iterator.h:1136:5:
operator<(const move_iterator<_lteratorL>& __x,
N

lopt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../..1..linclude/c++/8.2.0/bits/stl_iterator.h:1142:5:
operator<(const move_iterator<_lterator>& __x,
N

1 error generated.
Compiler returned: 1




Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo

NOIRINCEIE || operator<(Foo) const { return false; }
Co-opt a teifgs

Avoid negat
Avoid spoke
IYel[osRVEIR0Y] foos.insert(Foo{});

Be Concise — conceptually. Avold sub-conceprts.
By use or by functionality

e CHAISTIE

std::set<Foo> foos;



Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo

NOIRINCEIE || operator<(Foo) const { return false; }
Co-opt a teifgs

Avoid negat
Avoid spoke
IYel[osRVEIR0Y] foos.insert(Foo{});

Be Concise — conceptually. Avold sub-conceprts.
By use or by functionality

e CHAISTIE

std::set<Foo> foos;



Describe the thing in detail — what words did you use?
Determine Essence (and does your APl agree)

Be Consistent

Consistent \

Be Glaringly ?trUCt Foo

NOIRINCEIE || operator<(Foo) const { return false; }
Co-opt a teifgs

Avoid negat
Avoid spoke
IYel[osRVEIR0Y] foos.insert(Foo{});

Be Concise — conceptually. Avold sub-conceprts.
By use or by functionality

e CHAISTIE

std::ordered set<Foo0> foos;



Describe the thing i
Determine Essence N

Regular \

Be Consistent \ )

/

Consistent warning JEESEES v

Be Glaringly InconsiSus
/ \

NOT understanding [EEEEEES
Co-opt a term?

Avoid negatives — th
Avoid spoken ambig
Avoid verb/noun am

Be Concise — concep
/ deep assign\
By use or by functio

\ /
\/
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Describe the thing |

Determine Essence

Be Consistent

Consistent warning ing._

Be Glaringly template <typename T> struct span
NOT under<ji

Co-opt a te/juilte

int length;

Avoid negat 1

Avoid spoke
Avoid verb/
Be Concise -
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Describe the thing |
Determine Essence A

/ \
/ Regular \

Be Consistent = S——— No \ 2

l \ /

Consistent warning v

Be Glaringly template <typename T> struct span

NOT unders {

Co-opt a te/juilte

int length;

Avoid negat 1

Avoid spoke
Avoid verb/
Be Concise -
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Describe the thing |

Determine Essence

Be Consistent

Consistent warning ing._

Be Glaringly template <typename T> struct span
NOT under<ji

Co-opt a teI Yt
Avoid negaijGRSLtl

AvOoId SPOKE[EETSS operator==(span other) const;
Avoid verb/B¥

Be Concise -
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Describe the thing |
Determine Essence
Be Consistent

Consistent warning

Be Glaringly template <typename T> struct span
NOT under<ji

Co-opt a teI ity

Avoid negat intlength,

AvOoId SPOKE[EETSS operator==(s
Avoid verb/@s

Be Concise -

CHxISTIE




Describe the thing |
Determine Essence A

/ \
/ Regular \

Be Consistent = S——— No \ 2

l \ /

Consistent warning g ref v

Be Glaringly template <typename T> struct span

NOT unders {

Co-opt a te/ sl

Avoid negaijGRSLtl

AUBRILE 1)) operator==(s
Avolid verb/Bg

Be Concise -
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Describe the thing |
Determine Essence A

/ \
/f Regular \

Be Consistent = S——— No \ 2

l \ /

Consistent warning g ref v

Be Glaringly template <typename T> struct span
NOT under<ji

Co-opt a te/ sl 7

H

Avoid negaijGRSLtl

I spanning_ptr spanning_ptr
AUBRILE 1)) operator==(s
Avolid verb/Bg
Be Concise -
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Describe the thing |
Determine Essence A

/ \
/ Regular \

Be Consistent = S——— No \ 2

l \ /

Consistent warning g ref v

Be Glaringly template <typename T> struct span

NOT unders {

H

Co-opt a te/ sl 7

Avoid negaijGRSLtl

i spanning_ref
AUBRILE 1)) operator==(s

Avolid verb/Bg

Be Concise -
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Describe the thing i
Determine Essence N

Regular \

Be Consistent \ )

/

Consistent warning JEESEES v

Be Glaringly InconsiSus
/ \

NOT understanding i X The Name becomes a Guiding principle
Co-opt a term?

Avoid negatives — th

Avoid spoken ambig

Avoid verb/noun am

Be Concise — concep LN

By use or by functio N

\ /
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(;{A Tony Van Eerd

—_— wival icc ki

Y4

If you can't name it, you probably don't know
what it is.

If you don't know what it is, you don't know
what it _isn't .

If you don't know what it isn't, you don't

know what code shouldn't be in it.

So much code shouldn't be in it.

T 0D Pd 2 ¢
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Conclusion: ...?

"'_"\l CHKISTIE




www.bobdevol.com
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(_—{_—) Tony Van Eerd

1 erd

All my experience tells me that the main
cause of unmaintainable code is that
each piece of code is not kept
independent. | don't care about OOP,
the language you use, where the heck

you put your brackets, whatever. Just
keep your pieces of code isolated.

And name things well

30O ¢ 0O
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Our Chief Weapon of Programming:
Separation
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Our Chief Weapon of Programming:

| Separation
Functions
Values
NETl1gle
m CHXISTIE



Our Chief Weapon of Programming:

| Separation
Functions
Values Single Responsibility Principle
NETl1gle SOLID
Comments
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#include

#include “ours.h”
#include “yours.h”

#i1nclude <theirs.h>
#include <theirrs>

CHxISTIE




int *ptr = nullptr;
int* ptr = nullptr;

int * ptr = nullptr;
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Our Chief Weapon of Programming:
Separation
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A
“A goal Is not always meant to be reached,
It often serves simply as something to aim at.”

- Bruce Lee
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