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## 5270392021: MAJOR COMPUTER ENGINEERING
KEYWORDS: Mobile / Cache; Transcoding / Web Cache / Web / Image / Web Service

PITIPHONG PHONGPATTRANONT : TRANSCODING CACHE FOR SMART PHONES.
ADVISOR : ASST.PROF. KRERK PIROMSOPA, 44 pp.

We present Transcoding Cache (TC), a new way for caching data in smart phone
application using web service. Transcoding Cache adapts the cache data for better utilization of
limited space. Without changing the cache algorithm, TC works by transcoding the cache data in the
disk cache. Our experiments show that TC performs better than the normal cache system. In
particular, we can reduce the data transmitted through the mobile network up to 15% comparing to

the legacy cache system.
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"

/I PBImageURLLoadingProtocol.m

I/ Photo Browser

"

I/ Created by Pitiphong Phongpattranont on 10/11/55 BE.

I/ Copyright (c) 2555 Pitiphong Phongpattranont. All rights reserved.
"

#import "PBImageURLLoadingProtocol.h"

#import "PBPhoto.h"

#import "PBCacheManager.h"

@interface PBImageURLLoadingProtocol ()

- (void)finishLoadingWithData:(NSData *)loadedData

didLoad (BOOL)didLoadFromNetwork
response:(NSURLResponse *)response

error:(NSError *)error;
+ (NSOperationQueue *)downloadimageQueue;

@end

@implementation PBImageURLLoadingProtocol

+ (BOOL)canlnitWithRequest:(NSURLRequest*)theRequest
{

retur [NSURLProtocol propertyForKey:PBPhotolDURLKey inRequestitheRequest] 1= nil;
}

+ (NSURLRequest *)canonicalRequestForRequest:(NSURLRequest *)theRequest
{
return theRequest;

)

+ (BOOL)requestisCacheEquivalent:(NSURLRequest *)a toRequest:(NSURLRequest *)b {
return NO;
}

- (void)startLoading

{
NSString *photolD = [NSURLProtocol propertyForKey:PBPhotolDURLKey inRequest:self request];
NSNumber *isAccessFullSize = [NSURLProtocol propertyForKey:PBAccessingFullSizeURLKey inRequest:self.request];
NSData *cachedData = [PBC: \ager cachedDataForPhotolD:photolD

accessFullSize:isAccessFullSize.boolValue];
if (cachedData) {
NSURLResponse *response = nil;
response = [[NSURLResponse alloc] initWithURL:[self.request URL]
MIMEType:@'image/jpeg”
expectedContentLength:cachedData.length
textEncodingName:nil];
[self finishLoadingWithData:cachedData
didLoadFromNetwork:NO
response:response
errornil];
Jelse {
NSMutableURLRequest ‘imageHTTPRequest = [self.request mutableCopyl;
[NSURLProtocol removePropertyForKey:PBPhotol DURLKey inRequest:imageHTTPRequest]:
[NSURLConnection sendAsynchronousRequestimageHTTPRequest
queue:self.class.downloadimageQueue
completionHandler: " (NSURLResponse *response, NSData *data, NSError *error) {
[PBCacheManager.defaultManager setData:data
forPhotolD:photolD];
[self finishLoadingWithData:data
didLoadFromNetwork:YES
response:response

error:error];



- (void)stopLoading
{
}

#pragma mark - Private methods

- (void)finishLoadingWithData:(NSData *)loadedData
didLoad| OOL)didLoac

response:(NSURLResponse *)response
error:(NSError *)error {
if (loadedData) {
NSString *photolD = [NSURLProtocol propertyForkey:PBPhotol DURLKey inRequest:self.request];
NSNumber *accessingFullSize = [NSURLProtocol propertyForKey:PBAccessingFullSizeURLKey

inRequest:self.request];

[PBC accessPho ID:photolD
didLoadData:didLoadFromNetwork
fullSize:accessingFullSize.boolValue];

[[self client] URLProtocol:self didReceiveResponse:response

olicy:NSURLC otAllowed];
[[self client] URLProtocol:self didLoadData:loadedDatal;
}else {
[self.client URLProtocol:self didFailWithErrorerror];

}

[[self client] URLProtocolDidFinishLoading:self];
)

#pragma mark - Class methods

+ (NSOperationQueue *)downloadimageQueue {
static NSOperationQueue *downloadimageQueue;
static dispatch_once_t onceToken;
dispatch_once(&onceToken, ~{
downloadimageQueue = [[NSOperationQueue alloc] init];

[downloadimageQueue setMaxConcurrentOperationCount:s];

0

retur downloadimageQueue;

}

@end
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I/ PBCacheManager.m
/I Photo Browser

"

I/ Created by Pitiphong Phongpattranont on &/11/55 BE

Il Copyright (c) 2555 Pitiphong Phongpattranont. Al rights reserved.

"
#import "PBCacheManager.h"

Himport "PBAccessEntry.h"
#import "PBCacheEntry.h"

#import "Ulimage+PBResizing.h"
#import "PPBLRUCache.h"

#import "PPBUMCCache.h"

#import "PPBCompressTranscoding.h”
#import "PPBResizeCompressTranscoding.h”

#import "PPBNoneTranscoding.h"

#import <mach/mach_time.h>

#import <mach/mach.h>

const unsigned long long PBDefaultCacheFileSize = 128 * 1024 * 1024;
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NSString * const PBFullSizedimageSuffixName =@"full’;
NSString * const PBCacheSizedImageSuffixName = @"-cached”;
inline BOOL fel achedD: Transcoding> PBCacheMode mode) {

return ltranscoding.isTranscodeDataValidForOriginal 8& (mode
k

PBCacheAdaptiveLRUMode || mode

PBCacheAdaptiveUMCMode):

inline NSURL * cacheDataURLForMode(id<PPBT! ing> PBC:

mode, NSInteger cachesize) {
NSURL *cachingDataStoreURL = [[[NSFileManager defaultManager] URLsForDirectory:NSDocumentDirectory

inDomains:NSUserDomainMask] lastObject];

NSString *cacheName = @'Photo_Browser_Cache";
NSString *modeSuffix = nil;
switch (mode) (
case PBCacheAdaptiveLRUMode:
modeSuffix = @"-Adaptive-LRU";
break;
case PBCacheNormalLRUMode:
modeSuffix = @"-Normal-LRU";
break;
case PBCacheAdaptiveUMCMode:
modeSuffix = @-Adaptive-UMC";
break;
case PBCacheNormalUMCMode:
modeSuffix = @"-Normal-UMC";

break;

default:

break;

cacheName = [[NSString stringWithFormat:@ A%@",

Name, cacheName, cacheSize, tringB

cachingDataStoreURL = [cachingDataStoreURL URLByAppendingPathComponent:cacheNamel;

retur cachingDataStoreURL;

%

@interface PBCacheManager ()

@property (strong) - id<PPBCacheAlgorithm> algorithm;
@property (strong) NSManagedObjectContext *context;
@property (readonly, strong, nonatomic) NSManagedObjectiModel “managedObjectModel;

@property (readonly, strong, nonatomic)

dinator;
@property (readonly, strong, nonatomic) NSMutableArray *resizingTimes;

@property (strong) id<PPBTranscoding> trandcoding;

- (PBCacheEntry *)cacheEntryForPhotolD:(NSString *)photolD;

+ (NSString *)photoCachePath;

@end

@mplementation PBCacheManager

@synthesize managedObjectModel = _managedObjectModel;

y P dinator = _| oordinator;

- (void)setC: :(PB {

[self setCacheMode:cacheMode resetCacheData:NOJ;

}

- (void)setC:

resetCacheData:(BOOL )resetCacheData {
if (self->_cacheMode |= cacheMode) {

self->_cacheMode = cacheMode;

id<PPBCacheAlgorithm=> algorithm =

switch (self.cacheMode) {
case PBCacheAdaptivel RUMode:
case PBCacheNormalLRUMode: {
algorithm = [[PPBLRUCache alloc] init]:

break;

case PBCacheAdaptiveUMCMode:
case PBCacheNormalUMCMode: {

algorithm = [[PPBUMCCache alloc] init];

alite”];
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default:

break;

self.algorithm = algorithm;

[self.context performBlockAndWait:" {

[self.context reset];

1

for *store in self.ps i {
[self. eCoordinator rem :store error:NULL];

}

NSDictionary *options = @{ NSInferMappingModelAutomaticallyOption : @YES,
NSMigratePersistentStoresAutomaticallyOption: @YES };

NSError *error = nil;

if (I[self. oordinator pe:NSSQLiteStoreType

configuration:nil

URL:cacheDataURLFor deoding, seff.cacheMode, self
options:options
error:&error]) {
NSLog(@Adding persistent store error: %@", error);
}
}

if (resetCacheData) {

NS remo P lass.photoCachePath

error:NULL];

L createDi elf.class.photoCachePath
withIntermediateDirectories:YES
attributes:nil

error:NULL];

- “ma
{
if (_managedObjectModel != nil) {

return _managedObjectModel;

}
NSURL *modelURL = [[NSBundle URLForResource:@"Caching_Data" withE: 'momd"];
_managedoO! = [[NSMa alloc] initWithContents OfURL:modelURL];
return _managedObjectModel;
}
- oordinator *)persister oordinator
{
if (self->_persistentStoreCoordinator != nil) {
return self->_persistentStoreCoordinator;
}
self->_persistentStoreCoordinator = [[NSPersistentStoreCoordinator alloc] ini | managedOl
return self->_persistentStoreCoordinator;
)
- (idinit {
self = [super init];
if (self) {
If. g = [[PPBI ompressTr alloc] init];

self.cacheSize = PBDefaultCacheFileSize;

self->_cacheMode =

self.cacheMode = PBCacheNormalLRUMode;
self->_resizingTimes = [NSMutableArray alloc] initWithCapacity:500];
}

return self;

- (CFADsoluteTime)averageResizingTimes {

return [[self.resizingTimes valueForKeyPath:@'@avg.self’] doubleValue];

)
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#ipragma mark - Caching methods

- (NSData *)cachedDataForPhotolD:(NSString *)photolD

accessFullSize:(BOOL)accessFullSize {

NSString *cacheName = [photolD stringByAppendingStri achedD elf. [l acc PBC
NSString *cachePath = [self.class.photoCachePath stringB: :
NSData *cachedData = nil;
if ([ vcachePath]) {
cachedData = [[NSData alloc] initWithContentsOfFile:cachePath
options:NSDataReadingUncached
error:NULL];
}
return cachedData;
}
- (void)setData:(NSData *)data forPhotolD:(NSString *)photolD {
[self setData:data forPhotolD:photolD resizing:YES];
}
- (void)setData:(NSData *)data forPhotol D:(NSString *)photolD resizing:(BOOL)resize {
NSData *savingData = data;
CGSize imageSize = CGSizeZero;
if (resize) {
CFTimelnterval  start;
CFTimelnterval  end;
CFTimelnterval  elapsed;
start = CACurrentMediaTime();
savingData = [self.trandcoding transcodedDataForlmageData:datal;
end = CACurrentMediaTime();
elapsed = end - start;
[self resizingTimes addObject:@(elapsed)];
}
[self.context performBlock: " {
PBCacheEntry *cacheEntry = [self cacheEntryForPhotolD:photolD];
cacheEntry.cacheFileSize = @(savingData.length);
cacheEntry.fullFileSize = @(data.length);
cacheEntry.width = @(imageSize width);
cacheEntry.height = @(imageSize.height);
BOOL shouldEvict = [self shouldEvictDatal;
if (shouldEvict) {
NSArray *evictingPhotoCacheEntries = [self evictingPhotoCacheEntries];
[evictingPhotoCacheEntries enumerateObjectsUsingBlock: " (NSString *evictingPhotolD, NSUInteger idlx, BOOL *stop) {
NSString *name = [ g D stringBy. achedD self.cacheMode) ? PBC;

NSString *pathNanm;

[self.class.photoCachePath stringl

if ((NSFileManager.defaultManager fileExistsAtPath:pathName] &&
[NSFileManager.defaultManager removeltemAtPath:pathName error:NULL] &&
![self shouldEvictData]) {

*stop = YES;

NSError *saveError = nil;
[self.context save:&saveError];
I

NSString = [photolD stringByAppending g:(resize && achedD:

PBC: : PBFL Name];

NSString *cachePath = [self.class.photoCachePath stringB:

[savingData writeToFile:cachePath atomically:YES];

- (void)accessPhotoWithPhotolD:(NSString *)photolD didLoadData:(BOOL)loadedData fullSize:(BOOL)isFullSize {
[self.context performBlock:"{
PBCacheEntry *cacheEntry = [self cacheEntryForPhotolD:photolD]:
PBAccessEntry *accessEntry = [NSEntityDescription insertNewObjectForEntityForName:@*AccessEntry”
inManagedObjectContext:self.context];
accessEntry.accessFullSize = @(isFullSize);
accessEntry.loadDatal ength = loadedData ? cacheEntry.fullFileSize : @0;

accessEntry.entry = cacheEntry;

self.cacheMode)) ?
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NSError *saveError = nil;
[self.context save:8saveError];
1
}

- (CGSize)preferredsSizeForPhotoWithID:(NSString *)photolD {
__block CGSize photoSize = CGSizeZero;
[self.context performBlockAndWait:
PBCacheEntry *photoCacheEntry = [self cacheEntryForPhotolD:photolD];
photoSize = (CGSize) {
photoCacheEntry.width.floatvalue,
photoCacheEntry.height.floatValue
k
1

retumn photoSize;

}

- (BOOL)shouldEvictData {

NSDirectoryEnumerator *dirEnum = [NSFileMar class.photoCachePath];

unsigned long long fileSize = 0;
NSString *fileName = nil;
while (fileName = [difEnum nextObject]) {

if ([fileName hasSuffix:PBFullSizedImageSuffixName] ||

[fileName hasSuffix:PBCacheSizedimageSuffixName]) {
fileSize += [dirEnum.fileAttributes[NSFileSize] unsignedLongLongValue];

}

}

return fileSize > self.cacheSize;
}

- (NSArray *)evictingPhotoCacheEntries {
__block NSArray *evictingPhotoCacheEntries = nil;
[self.context performBlockAndWait:{
NSFetchRequest *fetchRequest = [NSFetchRequest fetchRequestWithEntityName:@'CacheEntry'];

fetchRequest.returnsObjectsAsFaults = NO;

NSArray “allC: = [self.context equest
error:NULL];
a = [self.algorithm evicting! allC
hi

return evictingPhotoCacheEntries;

}

#ipragma mark - Private methods

- (PBCacheEntry *)cacheEntryForPhotolD:(NSString *)photolD {
NSFetchRequest *fetchRequest = [[NSFetchRequest alloc] initWithEntityName:@"CacheEntry’);
NSPredicate *predicate = [NSPredicate predicateWithFormat:@'datalD == %@”", photolD];

fetchRequest predicate = predicate;

NSError *error = nil;

PBCacheEntry y = [[self.context q
error:&error] lastObject];
if (lcacheEntry) {
cacheEntry = [NSEntityDescription insertNewObjectForEntityForName:@'CacheEntry”
inManagedObjectContextself.context];
cacheEntry.datalD = photolD;
}

return cacheEntry;

}

#pragma mark - Class methods

+ (PBCacheManager *)defaultManager {
static PBCacheManager *defaultManager;
static dispatch_once_t onceToken;
dispatch_once(&onceToken, *{

defaultManager = [[PBCacheManager alloc] init];

-_context = [[I ObjectContext alloc] initWithCe Type:NSP! QueueC

[defaultManager->_context setPersistentStoreCoordinator ager. oordinator];

P]

yTypel;
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retumn defaultManager;

}

+ (NSString *)photoCachePath {
static NSString *photoCachePath;
static dispatch_once_t onceToken;

dispatch_once(8onceToken, {
photoCachePath = [[NSSearchPathForDirectoriesinDomains(NSCachesDirectory, NSUserDomainMask, YES) lastObject] stringByAppendingPathComponent:@Photo’];

if ({[NSFileMar defaultManager pr ath]) {
[NSFileManager.defaultManager createDirectoryAtPath:photoCachePath
withintermediateDirectories:YES
attributes:nil

eror:NULLI;

return photoCachePath;

}

@end

/I PPBResizeCompressTranscoding.m

/I Photo Browser

"

/I Created by Pitiphong Phongpattranont on 5/5/56 BE.

/I Copyright (c) 2556 Pitiphong Phongpattranont. All rights reserved.
"

#import "PPBResizeCompressTranscoding.h"

#import "Ulimage-+PBResizing h*

ompressTranscoding

- (NSString *)transcodingName {
return @'Resizing+Compressing";

}

- (NSData *)transcodedDataForimageData:(NSData *)data {
Ulimage *fullSizelmage = [[Ulimage alloc] initWithData:data

scale:UIScreen.mainScreen.scale];

Ulimage =[f l;
return UllmageJPEGRepresentation(scaledimage, 0.51);

}

- (BOOL)isTranscodeDataValidForOriginal {
return NO;

}

@end

I/ PPBCompressTranscoding.m
/I Photo Browser

"

I/ Created by Pitiphong Phongpattranont on 5/5/56 BE.

Il Copyright (c) 2556 Pitiphong Phongpattranont. Al rights reserved

"

#import "PPBCompressTranscoding.h"

PPBCompressT

- (NSString *)transcodingName {
return @'Compressing';

}

- (NSData *)transcodedDataForimageData:(NSData *)data {
Ullmage *fullSizelmage = [[Ulimage alloc] initWithData:data
scale:UIScreen.mainScreen scale];
return UllmageJPEGRepresentation(fullSizelmage, 0.3f);

}

- (BOOL)isTranscodeDataValidForOriginal {
return YES;
)
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@end

@implementation PPBLRUCache

- (NSArray *)evictingltemFromEntry:(NSArray *)cacheEntrys {

alueForkey:@'ac

alloc] initWithC

NSArray *accessingData = [cacheEntr

Data.count];

1 rray *data = [[NSM
for (NSMutableOrderedSet *accessData in accessingData) {
if (accessData.lastObject) {
[data addObject:accessDatalasiObject];
}
}

NSSortDescriptor *lastAccessSortDescriptor = [[NSSortDescriptor alloc] initWithKey:@'accessDate”

ascending:NOJ;

[data sortUsingDescriptors:@llastAccessSortDescriptor]):

return [data valueForKeyPath:@"entry.datalD"];

}

@end
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