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// Apple:
// NSProxy is an abstract superclass defining an API

// for objects that act as stand-ins for other objects
// or for objects that don’t exist yet.

@interface LazylLoaderProxy : NSProxy

@end




Improving load time

‘ 707

lmage



Improving load time

v




Improving load time

-  |nstantiate NSProxy

v




Improving load time

-  |nstantiate NSProxy

‘ » Detect use of object




Improving load time

-  |nstantiate NSProxy

» Detect use of object
 [ransform proxy

Instance into object




Improving load time

-  |nstantiate NSProxy

» Detect use of object
‘  [ransform proxy
Instance into object
» Dearchive object




Improving load time




Improving load time




Improving load time

-  |nstantiate NSProxy

» Detect use of object
‘  [ransform proxy
Instance into object
» Dearchive object




Improving load time

Memory layout

lmage



Improving load time

Memory layout

| | | | [ ]




Improving load time

Memory layout

_________HEEEN
B




Improving load time

-  |nstantiate NSProxy

» Detect use of object
‘  [ransform proxy
Instance into object
» Dearchive object




Improving load time

- « Measure object sizes
 |nstantiate NSProxy
with custom size
‘ « Detect use of object
 [ransform proxy

Instance into object
« Dearchive object




Improving load time

NSInteger sizel = class_getInstanceSize(targetObjectClass);
NSInteger size2 = class_getInstanceSize(LazylLoaderProxy.class);
NSInteger allocsize = MAX(sizel, size2);

void *bytes = calloc(1l, allocsize);

id obj = objc_constructInstance(LazylLoaderProxy.class, bytes);




Improving load time

NSInteger sizel class_getInstanceSize(targetObjectClass);
NSInteger size? class_getInstanceSize(LazylLoaderProxy.class);
NSInteger allocsize = MAX(sizel, size2);

void *bytes = calloc(1l, allocsize);

id obj = objc_constructInstance(LazylLoaderProxy.class, bytes);




Improving load time

NSInteger sizel class_getInstanceSize(targetObjectClass);
NSInteger size2 = class_getlInstanceSize(LazyLoaderProxy.class);
NSInteger allocsize = MAX(sizel, size2);

void *bytes = calloc(1l, allocsize);

id obj = objc_constructInstance(LazylLoaderProxy.class, bytes);




Improving load time

NSInteger sizel = class_getInstanceSize(targetObjectClass);
NSInteger size2 = class_getlInstanceSize(LazyLoaderProxy.class);
NSInteger allocsize = MAX(sizel, size2);

void *bytes = calloc(1l, allocsize);

id obj = objc_constructInstance(LazylLoaderProxy.class, bytes);




Improving load time

- (NSMethodSignature *)methodSignatureForSelector: (SEL)sel
{
Method m = class_getInstanceMethod(targetObjectClass, sel);
return [NSMethodSignature
signatureWithObjCTypes:method_getTypeEncoding(m) ];

- (void) forwardInvocation: (NSInvocation *)invocation

{
// do something

}




Improving load time

- (NSMethodSignature *)methodSignatureForSelector: (SEL)sel

{
Method m = class_getInstanceMethod(targetObjectClass, sel);

return [NSMethodSignature
signatureWithObjCTypes:method_getTypeEncoding(m) ];

(void) forwardInvocation: (NSInvocation *)invocation

// do something




Improving load time

- (NSMethodSignature *)methodSignatureForSelector: (SEL)sel

{
Method m = class_getInstanceMethod(targetObjectClass, sel);

return [NSMethodSignature
signatureWithObjCTypes:method_getTypeEncoding(m) ];

(void) forwardInvocation: (NSInvocation *)invocation

// do something




Improving load time

+ (BOOL)loadObject:(LazyLoaderProxy *)proxy

{
memset ((void *)proxy, @, allocsize);
object_setClass(proxy, targetObjectClass); // non-ARC code
[our_object_store instantiateIntoObject:proxyl;

¥

- (void) forwardInvocation: (NSInvocation *)invocation

{
[LazyLoaderProxy loadObject:self];

[invocation invokeWithTarget:self];

¥




Improving load time

+ (BOOL)loadObject:(LazyLoaderProxy *)proxy
{

memset ((void *)proxy, @, allocsize);
object_setClass(proxy, targetObjectClass); // non-ARC code
[our_object_store instantiatelntoObject:proxyl;

(void) forwardInvocation: (NSInvocation *)invocation

[LazyLoaderProxy loadObject:self];
[invocation invokeWithTarget:self];

¥




Improving load time

+ (BOOL)loadObject:(LazyLoaderProxy *)proxy
{

memset ((void *)proxy, @, allocsize);
object_setClass(proxy, targetObjectClass); // non-ARC code
[our_object_store instantiatelntoObject:proxyl;

(void) forwardInvocation: (NSInvocation *)invocation

[LazyLoaderProxy loadObject:self];
[invocation invokeWithTarget:self];




Improving load time

large website.sparkle

- 35 GB

» 300 pages

« 100k words

« 800 images

e 230 videos

« 400 attached files



Improving load time

large website.sparkle

- 35 GB

» 300 pages
« 100k words
« 800 images
e 230 videos 0 30 50
« 400 attached files

Load Tm 25s




Improving load time

large website.sparkle

« 35 GB

« 300 pages - ' R
e 100k words

« 800 images Load V5

« 230 videos ) 20 50

« 400 attached files




Improving load time

large website.sparkle

e 35 GB

» 300 pages - ' o
« 100k words

- 300 images Load V5 | 2.5s

e 230 videos 0 30 60

« 400 attached files




Improving load time



Improving load time

Pitfalls:



Improving load time

Pitfalls:
» Reinventing the wheel



Improving load time

Pitfalls:
» Reinventing the wheel
« Custom dearchive slower



Improving load time

Pitfalls:

» Reinventing the wheel

« Custom dearchive slower
» Lazyload != never load



Improving load time

Pitfalls:

» Reinventing the wheel

« Custom dearchive slower

» Lazyload != never load

 [rouble with post-load side effects



Improving load time

Pitfalls:

» Reinventing the wheel

« Custom dearchive slower

» Lazyload != never load

 [rouble with post-load side effects
» Not loading = not using memory



Obijective-C



Obijective-C

» Lazy loading not possible without
Objective-C's dynamic runtime



Obijective-C

 Lazy loading not possible without
Objective-C's dynamic runtime

« Swift? We would have looked for a
different solution



Obijective-C

 Lazy loading not possible without
Objective-C's dynamic runtime

o Swift? We would have looked for a
different solution

e [here never was aretain or a

release in Sparkle



Improving save time



Improving save time

» Don't do unnecessary work



Improving save time

% time cp "lLarge website.sparkle” copy.sparkle
cp "lLarge website.sparkle"” copy.sparkle 0.02s user 14.83s system
19% cpu 1:17.87 total




Improving save time

% time cp "lLarge website.sparkle” copy.sparkle

cp "large—messifec.sparkle"” copy.sparkle 0.02s user 14.83s system
19% cpuj 1:17.87 jtotal




Improving save time

% time cp -c "lLarge website.sparkle” clone.sparkle

cp -c¢ "lLarge website.sparkle” clone.sparkle 0.00s user 0.00s
system 57% cpu 0.00/ total




Improving save time

'Large website.sparkle” clone.sparkle
arege website.sparkle” clone.sparkle 0.00s user 0.00s
system 57% cpu 0.00/ total




Improving save time

cpu 0.00/ total




Copy

large website.sparkle

~— EEEEEEEEEE




Copy

large website.sparkle

copy.sparkle

~—— EEEEEEEEEE




Copy on Write

large website.sparkle

~— EEEEEEEEEE




Copy on Write

large website.sparkle

po

clone.sparkle




Copy on Write

large website.sparkle

e

clone.sparkle

write




Copy on Write

large website.sparkle

clone.sparkle

write




Improving save time



Improving save time




Improving save time

@




Im
P
ro
vi
N
g sa
V
e
ti
m
e

Q

-




Improving save time




Improving save time

SQLITE



Improving save time

SQLITE



Improving save time

. website.sparkle



Improving save time

website.sparkle



Improving save time



Improving save time

Plan:



Improving save time

Plan:
« Clone file



Improving save time

Plan:
» Clonefile
« (Go through all objects



Improving save time

Plan:

e Clonefile

« (Go through all objects
 Archive + save object



Improving save time

Plan:
e Clonefile
« (Go through all objects
 Archive + save object
» Remove old objects from the clone



Improving save time

large website.sparkle

« 35 GB

- 300 Pages SEWE |4m ’I4s|,

» 100k words

« 800 images

« 230 videos 0 60 120 180 240 300

« 400 attached files



Improving save time

large website.sparkle

« 35 GB

- 300 Pages S |4m ’I4s|,
100k words

« 800 images Save V5

« 230 videos 0 60 120 180 240 300

« 400 attached files



Improving save time

large website.sparkle

¢ 35 GB

» 300 pages - '4m 143’

e 100k words

« 800 images Save V5 | 50s

« 230 videos 0 60 120 180 240 300

« 400 attached files



Improving save time



Improving save time

Pitfalls:



Improving save time

Pitfalls:
o sqglite fragmentation



Improving save time

Pitfalls:
o sqglite fragmentation
« APFS copy-on-write fragmentation



Improving save time

large website.sparkle

¢ 35 GB

» 300 pages - '4m 143’

e 100k words

« 800 images Save V5 | 50s

« 230 videos 0 60 120 180 240 300

« 400 attached files



Improving save time

» Don't do unnecessary work



Improving save time

Object Store




Improving save time

website.sparkle

clone.sparkle



Improving save time

website.sparkle

clone.sparkle



Improving save time

website.sparkle

clone.sparkle



Improving save time

» Don't do unnecessary work
» Don't load objects only to save them






Improving save time

Object Store




Improving save time

Object Store




Improving save time

Object Store




Track live objects

1
Object Store Website




Track live objects

—F—




Track live objects

1

——




Track live objects

——




Track live objects

——




Track live objects

—F—

3
3
3
2

W0 ©O© | O N




Track live objects

—F—

N | N | = | A |

~ WO ©O© | O




Track live objects




Track live objects




Track live objects




Track live objects

10




Track live objects

10

11




Track live objects

10

11

12




Track live objects

10

11

12




Track live objects

10

11

12




Track live objects

gen

12

10

11

12

I




Track live objects

11 12 gen
1 2 41
1 5 41
1 9 41
2 3 41
2 4 41
5 6 41
5 / 41
5 8 41
9 10 41
9 11 41
9 12 41




Track live objects

Object Store




Track live objects

1
Object Store Website




Track live objects

gen

41

41

41

41

41

41

41

41

41

41

41

12

10

11

12

I




Track live objects

gen

12

I

41

41

41

41

41

41

41

41

41

10

11

12




Track live objects

gen

12

I

41

41

41

41

41

41

10

11

12




Track live objects

11 12 gen




Track live objects

gen

12

I

41

41

41

41

41

10

11

12




Track live objects




Track live objects




Track live objects

©  ©O© | O O O] O
N
o
AN
—N




Track live objects

11 12 gen

72N

|E°
7
8

9 11 41




Track live objects

41

12




Track live objects




Track live objects

11 12 gen




Track live objects




Track live objects

CREATE TABLE ooref (il INTEGER, i2 INTEGER, gen INTEGER);




Track live objects

WITH RECURSIVE children(il, i2) AS (

SELECT 11, 12 FROM ooref WHERE 11 = ¢1 AND gen != ¢2
UNION

SELECT ooref.i1l, ooref.i2 FROM ooref JOIN

children ON ooref.11l = children.i2 AND ooref.gen != ¢2
)

UPDATE ooref SET gen = ¢2
FROM children

WHERE ooref.i1l = children.il AND ooref.i2 = children.i2:




Track live objects

WITH RECURSIVE children(il, i2) AS
SELECT i1, i2 FROM ooref WHERE i1 = 21 AND gen != ¢2
UNION
SELECT ooref.il, ooref.i2 FROM ooref JOIN
children ON ooref.il = children.i2 AND ooref.gen

UPDA oore gen =
FROM children
WHERE ooref.i1l = children.il AND ooref.i2 = children.i2:




Was it worth 1t?
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