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youtu.be/sql1kD6_Uok
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www.bobdevol.com
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#include “mine.h”

#include “ours.h”
#include “yours.h”

#include <theirs.h>
#include <theirs>
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ACT 1: Functions
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“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”
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Find all "step 1", Subfolders, Find Results 1, Entire Solution, ""
...
...
...
...

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



27Tony Van Eerd 05 November 2018

...

...
// 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 ptIdx = 0; ptIdx < camData.size(); ptIdx++)
{

auto& camPoint = camData[ptIdx];
Point3D p1;
Point3D p2;
m_camera->mapPointTo3D(camPoint, p1, p2, calibrationType);
auto iset = sg->intersect(p1, p2);

for (auto& intersection : iset)
{

...

...
}

}
...
...
// step 2, solve via mapper
...
// step 3, ...
...
// validate fit
...
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...

...
// 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 ptIdx = 0; ptIdx < camData.size(); ptIdx++)
{

auto& camPoint = camData[ptIdx];
Point3D p1;
Point3D p2;
m_camera->mapPointTo3D(camPoint, p1, p2, calibrationType);
auto iset = sg->intersect(p1, p2);

for (auto& intersection : iset)
{

...

...
}

}
...
...
// step 2, solve via mapper
...
// step 3, ...
...
// validate fit
...

No raw loops.
- Sean Parent
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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):            // Step 1: Send all the configuration stuff. ----------------------------------------
NativeCameraQalif\QalifInternals.cpp(454):            // 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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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):            // Step 1: Send all the configuration stuff. ----------------------------------------
NativeCameraQalif\QalifInternals.cpp(454):            // 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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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):            // Step 1: Send all the configuration stuff. ----------------------------------------
NativeCameraQalif\QalifInternals.cpp(454):            // 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

How many times must the same code been seen,
Before you will make it a subroutine?
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...
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foo rec1 rec2 rec3

bar rec2 rec5 rec4

.

.

.

foo rec1

foo rec2

foo rec3

bar rec2

bar rec5

bar rec4...
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//get all receivers for event

//call each receiver

foo rec1 rec2 rec3
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//get all receivers for event

//call each receiver

foo rec1

foo rec2

foo rec3
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//get all receivers for event

//call each receiver
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foo rec1 rec2 rec3

bar rec2 rec5 rec4

.

.

.

foo rec1

foo rec2

foo rec3

bar rec2

bar rec5

bar rec4



40Tony Van Eerd 05 November 2018void 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 <= tail
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;
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) {

…
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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 <= tail
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;
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) {

…

No raw loops.
- Sean Parent
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int *ptr = nullptr;
int* ptr = nullptr;

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

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

int const * ptr = nullptr;
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ACT 2: Values
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…
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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

• java / OOP

• non-copyable

• changeable, observable, lifetime

• Relationships

• int

• string

• copyable

• immutable, ephemerable, timeless

• Math
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Object Value
• Button

• java / OOP

• non-copyable

• changeable, observable, lifetime

• Relationships

• OH NO!!! Pointers!!!

• int

• string

• copyable

• immutable, ephemerable, timeless

• Math

• Oh, no pointers.
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Object Value
• Button

• java / OOP

• non-copyable

• changeable, observable, lifetime

• Relationships

• OH NO!!! Pointers!!!

• int

• string

• copyable

• immutable, ephemerable, timeless

• Math

• Oh, no pointers.
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Object Value
• Button

• java / OOP

• non-copyable

• changeable, observable, lifetime

• Relationships

• OH NO!!! Pointers!!!

• int

• string

• copyable

• immutable, ephemerable, timeless

• Math

• Oh, no pointers.

class Card
{

Rank rank;
Suit suit;

…
};
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Object Value
• Button

• java / OOP

• non-copyable

• changeable, observable, lifetime

• Relationships

• OH NO!!! Pointers!!!

• int

• string

• copyable

• immutable, ephemerable, timeless

• Math

• Oh, no pointers.

class Card
{

Rank rank;
Suit suit;

Card(Card const &); //??
};
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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;

};



58Tony Van Eerd 05 November 2018

struct FisheyeView
{

Point3D position;
Orientation direction;

double f; // ie f-theta
double etc;

};

struct ViewPoint
{

Point3D position;
Orientation direction;

double throwRatio;
double horzOffset;
double vertOffset;

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

};

struct ViewPoint
{

Point3D position;
Orientation direction;

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);

};

struct PlanarView : ViewPoint
{

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

};

struct ViewPoint
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);

};

struct PlanarView : ViewPoint
{

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

};

struct ViewPoint
{

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

};
PlanarView::serialize(To & dst)
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

private:
virtual v_serialize(To & dst);

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

private:
virtual v_serialize(To & dst);

};

struct ViewPoint
{

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

write_position(dst);
write_direction(dst);
v_serialize(dst);

}
private:

virtual v_serialize(To & dst);
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

private:
virtual v_serialize(To & dst);

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

private:
virtual v_serialize(To & dst);

};

struct ViewPoint
{

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

write_position(dst);
write_direction(dst);
v_serialize(dst);

}
private:

virtual v_serialize(To & dst);

PlanarView::serialize(To & dst)
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

private:
virtual v_serialize(To & dst);

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

private:
virtual v_serialize(To & dst);

};

struct ViewPoint
{

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

write_position(dst);
write_direction(dst);
v_serialize(dst);

}
private:

virtual v_serialize(To & dst);
PlanarView::v_serialize(To & dst)
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

private:
virtual v_serialize(To & dst);

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

private:
virtual v_serialize(To & dst);

};

struct ViewPoint
{

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

write_position(dst);
write_direction(dst);
v_serialize(dst);

}
private:

virtual v_serialize(To & dst);

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

PlanarView::v_serialize(To & dst)
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp();

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;
virtual void serialize(To & dst);
virtual Warp generateWarp();

};

struct ViewPoint
{

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

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;
virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend() ;

};

struct ViewPoint
{

Point3D position;
Orientation direction;
virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend();

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;
virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend() ;
virtual void display(OpenGL);

};

struct ViewPoint
{

Point3D position;
Orientation direction;
virtual void serialize(To & dst);
virtual Warp generateWarp();
virtual Blend generateBlend();
virtual void display(OpenGL);

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
virtual void display(Table);

};

struct PlanarView : ViewPoint
{

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

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);

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

struct PlanarView : ViewPoint
{

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

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();

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

struct PlanarView : ViewPoint
{

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

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();
…

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;
virtual void serialize(To & dst);
virtual Warp generateWarp() ;
virtual Blend generateBlend() ;
virtual void display(OpenGL);
virtual void display(Table);
virtual void log();

struct PlanarView : ViewPoint
{

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

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();
…

};
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struct FisheyeView : ViewPoint
{

double f; // ie f-theta
double etc;

};

struct PlanarView : ViewPoint
{

double throwRatio;
double horzOffset;
double vertOffset;

};

struct ViewPoint
{

Point3D position;
Orientation direction;

};
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struct FisheyeView
{

Point3D position;
Orientation direction;

double f; // ie f-theta
double etc;

};

struct PlanarView
{

Point3D position;
Orientation direction;

double throwRatio;
double horzOffset;
double vertOffset;

};
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struct FisheyeView
{

Point3D position;
Orientation direction;

Fisheye fisheye;
};

struct PlanarView
{

Point3D position;
Orientation direction;

Frustum frustum;
};
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

struct ViewPoint
{

…
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();
…

};
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

struct ViewPoint
{

…
void serialize(To & dst);
Warp generateWarp();
Blend generateBlend();
void display(OpenGL);
void display(Table);
void log();
void doThis();
void doThat();
void doAnything();
…

};
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

void serialize(ViewPoint, To & dst);
Warp generateWarp(ViewPoint);
Blend generateBlend(ViewPoint);
void display(ViewPoint, OpenGL);
void display(ViewPoint, Table);
void log(ViewPoint);
void doThis(ViewPoint);
void doThat(ViewPoint);
void doAnything(ViewPoint);
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

void display(ViewPoint, OpenGL);

Warp generateWarp(ViewPoint);
Blend generateBlend(ViewPoint);

void display(ViewPoint, Table);

void doAnything(ViewPoint);

void doThis(ViewPoint);
void doThat(ViewPoint);

void serialize(ViewPoint, To & dst);
void log(ViewPoint);
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

void display(ViewPoint, OpenGL);

Warp generateWarp(ViewPoint);
Blend generateBlend(ViewPoint);

void display(ViewPoint, Table);

void doAnything(ViewPoint);

void doThis(ViewPoint);
void doThat(ViewPoint);

void serialize(ViewPoint, To & dst);
void log(ViewPoint);

What about when ViewPoint changes?
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ACT 2.1: A Koan



85Tony Van Eerd 05 November 2018Master, I am honoured by your visit…



86Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?



87Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?
BCS is where we keep x and y, master.



88Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?
BCS is where we keep x and y, master.
<Bark>



89Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?
BCS is where we keep x and y, master.
<Bark>

He's hungry.



90Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?
BCS is where we keep x and y, master.
<Bark>

He's hungry.
Shall I prepare him food?



91Tony Van Eerd 05 November 2018Master, I am honoured by your visit.
I was out walking my dog. Your function,
why does it take BigCommonStruct instead of
just x and y?
BCS is where we keep x and y, master.
<Bark>

He's hungry.
Shall I prepare him food?
No, just open the fridge, let him take what he
wants.

- Ancient C++ Koan
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struct ViewPoint
{

Point3D position;
Orientation direction;

std::variant<Frustum, Fisheye> lens;
};

void display(ViewPoint, OpenGL);

Warp generateWarp(ViewPoint);
Blend generateBlend(ViewPoint);

void display(ViewPoint, Table);

void doAnything(ViewPoint);

void doThis(FishEye);
void doThat(Orientation);

void serialize(ViewPoint, To & dst);
void log(ViewPoint);
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#ifndef bar_FooThing_h_INCLUDED
#define bar_FooThing_h_INCLUDED

…

#endif // _h

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

Intermission
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#ifndef bar_FooThing_h_INCLUDED
#define bar_FooThing_h_INCLUDED

…

#endif // _h

namespace(s) separated by _
ClassName – case sensitive

don’t repeat defined symbol - easier to change

(this implies no
underscores in
class names)

no double underscores
no leading underscores

wacky mixed case
unlikely to collide!

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

FooThing.cpp
Internal.cpp
Internal.h

include/
bar/

FooThing.h

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

case sensitive filenames

includes
are for
clients

Internals
stay

internal
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ACT 3: Naming
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98Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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



99Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

“Essence is the essence of naming”
- Tony Van Eerd
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• Determine Essence (and does your API 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

struct Foo
{
};



101Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{
};

std::set<Foo> foos;



102Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{
};

std::set<Foo> foos;

foos.insert(Foo{});



103Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{
};

std::set<Foo> foos;

foos.insert(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:60:
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/stl_tree.h:65:
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_function.h:386:20:
{ return __x < __y; }
~~~ ̂  ~~~
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_tree.h:2054:13: note:
__comp = _M_impl._M_key_compare(__k, _S_key(__x));
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_tree.h:2107:4: note:
>::_M_get_insert_unique_pos' requested here
= _M_get_insert_unique_pos(_KeyOfValue()(__v));
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/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));
^
<source>:10:9: note: in instantiation of member function 'std::set<Foo, std::less<Foo>, std::allocator<Foo> >::insert' requested here
foos.insert(Foo{});
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_pair.h:449:5: note:
operator<(const pair<_T1, _T2>& __x, const pair<_T1, _T2>& __y)
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_iterator.h:305:5: note:
operator<(const reverse_iterator<_Iterator>& __x,
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_iterator.h:343:5: note:
operator<(const reverse_iterator<_IteratorL>& __x,
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_iterator.h:1136:5:
operator<(const move_iterator<_IteratorL>& __x,
^
/opt/compiler-explorer/gcc-8.2.0/lib/gcc/x86_64-linux-gnu/8.2.0/../../../../include/c++/8.2.0/bits/stl_iterator.h:1142:5:
operator<(const move_iterator<_Iterator>& __x,
^
1 error generated.
Compiler returned: 1



104Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{

bool operator<(Foo) const { return false; }
};

std::set<Foo> foos;

foos.insert(Foo{});



105Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{

bool operator<(Foo) const { return false; }
};

std::set<Foo> foos;

foos.insert(Foo{});



106Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

struct Foo
{

bool operator<(Foo) const { return false; }
};

std::ordered_set<Foo> foos;

foos.insert(Foo{});



107Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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
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• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

};
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• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

};
span

h e l l o w o r l d
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• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

bool operator==(span other) const;
};
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• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

bool operator==(span other) const;
};

span span

H e l l o W o r l d, !



112Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

bool operator==(span other) const;
};

span

H e l l o W o r l d

span

H e l l o t h e r e

, !

.



113Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

bool operator==(span other) const;
};

spanning_ptr spanning_ptr

H e l l o W o r l d, !



114Tony Van Eerd 05 November 2018• Describe the thing in detail – what words did you use?
• Determine Essence (and does your API 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

template <typename T> struct span
{

T * ptr;
int length;

bool operator==(span other) const;
};

H e l l o W o r l d

H e l l o t h e r e

, !

.

spanning_ref spanning_ref
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• Determine Essence (and does your API 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

The Name becomes a Guiding principle
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Conclusion: …?
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www.bobdevol.com
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Our Chief Weapon of Programming:
Separation
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Our Chief Weapon of Programming:
Separation

Functions
Values

Naming
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Our Chief Weapon of Programming:
Separation

Functions
Values

Naming
Single Responsibility Principle

SOLID
Comments
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#include “mine.h”

#include “ours.h”
#include “yours.h”

#include <theirs.h>
#include <theirs>
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int *ptr = nullptr;
int* ptr = nullptr;

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

- Bruce Lee


