
Optimizing
Data Access



Kwork Innovations
Kwork Innovations is a challenger in the web technology space. We aim to 
stop boring websites. Say yes to cloud services that serve!

Secure Software Development
Kwork Innovation was the first company in Finland to achieve Development Process 
Security Certificate at Level 2. The audit was done by 2NS.

Code Quality from Finland
Kwork is a member of Code From Finland community, National Software Association, 
Chamber of Commerce, as well as a registered Microsoft Partner. Our team has been 
working with web for a long time – all the way from 1996. In current form we’ve operated 
since 2014

Strong Research & Development focus
Our digitalization platform has been granted the first patent, with others pending. Our 
research and development efforts have gained multiple grants and participation in 
various support programs. You may have seen our products at TechCrunch Disrupt, Aalto 
Make It Digital, NFOpen, Start TLV Helsinki and Slush among others.

Certified Expertise
Web communications and web technology are a wide area of topics. We believe it is 
important to have a professional understanding of the topics. To demonstrated 
professionalism we are certified in multiple Microsoft technologies, Google Analytics and 
Adwords and Inbound marketing among others.

Strong hosting
We use Microsoft Azure for cloud hosting as well as dedicated Windows Servers for fast, 
secure and scalable hosting.

Antti Törrönen is a Microsoft Certified Professional Developer with a long 
experience in web development starting mid-90’s  with Pascal and moving on to 
Microsoft ASP in late-90’s. After a career in e-commerce and distribution he is 
currently team lead in a technology company building web service ecosystems 
based on patented technology.



"We should forget about small 

efficiencies, say about 97% of the 

time: premature optimization is the 

root of all evil. Yet we should not 

pass up our opportunities in that 
critical 3%"

Come on! Premature

optimization feels so 
good! Just do it!



Improving data access



Code to be refactored

/// <summary>
/// Get the main view with published articles
/// </summary>
/// <returns>the articles in single page app format</returns>
public ActionResult Index()
{

List<Data.Article> articlesByAdmin = this.db.Articles
.Where(a => a.PublishStatus == Status.AdminPublished).ToList();

List<Data.Attachment> images = new List<Attachment>();
List<Data.Link> links = new List<Link>();
List<MainVM> articles = new List<MainVM>();
List<Data.Category> searchTerms = new List<Category>();

foreach (Data.Article a in articlesByAdmin)
{

article = new MainVM
{

Description = a.Description;

∙∙∙
};

images = this.db.Attachments
.Where(t => t.Article.Id == a.Id).ToList();

article.ImageURLs = images;

links = this.db.Links
.Where(l => l.Article.Id == a.Id).ToList();

article.Links = links;

searchTerms = this.db.Categories
.Where(t => t.Article.Id == a.Id).ToList();

List<string> terms = new List<string>();

foreach (var t in searchTerms)
{
terms.Add(t.CategoryName);

}
article.SearchTerms = terms;

articles.Add(article);
}

art.Articles = articles;
return View(art);

}



Limit number of fields fetched

articlesByAdmin = this.db.Articles
.Where(a => a.PublishStatus == Status.AdminPublished)
.Select(a => new ArticleVM
{

ArticleId = a.Id,
ArticleTitle = a.Title

});



Parallel looping

Parallel.ForEach(articlesByAdmin, (Data.Article a) =>
{

article = new MainVM
{

Description = a.Description;

∙∙∙
};
ArticleDb db = new ArticleDb();

images = db.Attachments
.Where(t => t.Article.Id == a.Id).ToList();

article.ImageURLs = images;

∙∙∙

articles.Add(article);
}



Asynchronous SQL calls

ArticleDb db1 = new ArticleDb();
ArticleDb db2 = new ArticleDb();
ArticleDb db3 = new ArticleDb();

Task<List<Attachment>> images = db1.Attachments
.Where(t => t.Article.Id == a.Id).ToListAsync();

Task<List<Link>> links = db2.Links
.Where(l => l.Article.Id == a.Id).ToListAsync();

Task<List<Category>> searchTerms = db3.Categories
.Where(t => t.Article.Id == a.Id).ToListAsync();

article.ImageURLs = images.Result;
article.Links = links.Result;
List<string> terms = searchTerms.Result

.Select(o => o.CategoryName).ToList();
article.SearchTerms = terms;



Fetch all data at once

articlesByAdmin = this.db.Articles
.Where(a => a.PublishStatus == Status.AdminPublished)
.Include("AttachmentSet")
.Include("CategorySet")
.Include("LinkSet")
.ToList();

foreach(Article article in articlesByAdmin)
{

article = new MainVM()
{

Links = a.LinkSet.Select( O => o.Url).ToList),
Description = a.Description;

∙∙∙
}; ∙∙∙

public virtual ICollection<Attachment> AttachmentSet { get; set; }

public virtual ICollection<Link> LinkSet { get; set; }

public virtual ICollection<Category> CategorySet { get; set; }



Use output cache

/// <summary>
/// Get the main view with published articles
/// </summary>
/// <returns>the articles in single page app format</returns>
[OutputCache(Duration=60, VaryByParam="none")]
public ActionResult Index()
{



Use object cache

ObjectCache cache = MemoryCache.Default;
List<Data.Article> articlesByAdmin = 

cache["articles"] as List<Data.Article>;

if (articlesByAdmin == null)
{

articlesByAdmin = this.db.Articles
.Where(a => a.PublishStatus == Status.AdminPublished)
.Include("Attachments")
.Include("Categories")
.Include("Links")
.ToList();

CacheItemPolicy policy = new CacheItemPolicy() 
{ SlidingExpiration = new TimeSpan(0, 0, 60) };

cache.Set("articles", articlesByAdmin, policy);

// Use MemoryCache.Default.Remove("articles"); 
// to clear cache when database if updated

}



Select all & only needed fields

articlesByAdmin = this.db.Articles
.Where(a => a.PublishStatus == Status.AdminPublished)
.Select(a => new MainVM
{

ArticleId = a.Id,
ArticleTitle = a.Title,
ArticleUrl = a.FriendlyURL,
ArticleDescription = a.Description,
PublishStatus = a.PublishStatus,
Language = a.Language,
Links = a.Links.ToList(),
ImageURLs = a.Attachments.ToList(),
SearchTerms = a.Categories

.Select(o => o.CategoryName).ToList()
}).ToList();



AJAX calls

public ActionResult GetArticle(int id)
{

// Not cached currently, but object cache should 
// be considered due to low number
// of articles (<500) which will fit in RAM

ArticleVM article = this.db.Articles
.Where(a => a.Id == id)
.Select(a => new ArticleVM
{

ArticleId = a.Id,
Title = a.Title,
Url = a.FriendlyURL,
Description = a.Description,
PublishStatus = a.PublishStatus,
Language = a.Language,
Links = a.Links.ToList(),
ImageURLs = a.Attachments.ToList(),
SearchTerms = a.Categories

.Select(o => o.CategoryName)

.ToList()
})

.Single();
return Json(article, JsonRequestBehavior.AllowGet);

}



@* Get elements used for the article *@
var articleTitle = document.getElementsByClassName(”title");            
var articleContent = document.getElementsByClassName(”content");
var articleLinks = document.getElementsByClassName(”links");
var articleImages = document.getElementById(”images");

$.ajax({
url: "/Content/GetArticle",
type: "POST",
data: JSON.stringify({ 'id': id}),
dataType: "json",
traditional: true,
contentType: "application/json; charset=utf-8",
success: function (data) {

@*Looping through in case there are multiple 
elements needs to be updated*@

for(var i = 0, len = articleTitle.length; i < len; i++) {
articleTitle[i].innerText =  data.Title;

}
for(var i = 0, len = articleContent.length; i < len; i++) {

articleContent[i].innerHTML = data.Description;
}
for(var i = 0, len = articleLinks.length; i < len; i++) {

articleLinks[i].innerHTML =  getLinks(data.Links);
}

articleImages.innerHTML = getImages(data.ImageURLs);
articleShare.innerHTML = getUrl(data.ArticleUrl);

},
error: function () {

alert("An error has occured");
}});

articlesByAdmin = this.db.Articles .Where(a => a.PublishStatus == Status.AdminPublished)

.Select(a => new ArticleVM

{

ArticleId = a.Id,

ArticleTitle = a.Title,

ArticleUrl = a.FriendlyURL,

ArticleDescription = a.Description.Substring(0, 134),

PublishStatus = a.PublishStatus,

Language = a.Language,

Links = a.Links.ToList(),

ImageURLs = a.Attachments.ToList(),

SearchTerms = a.Categories

.Select(o => o.CategoryName).ToList()

}).ToList();



LINQ commands

IList<Product> products = new List<Product>();
newStudents.Add(new Product() { Title=”Coffee Maker” });
newStudents.Add(new Product() { Title=”Teapot” });

using (var db = new ProductDb())
{

db.Students.AddRange(newStudents);
db.SaveChanges();

}



EF Optimizations

dbContext.Configuration.AutoDetectChangesEnabled = false;
BulkUpdatesAndInserts(dbContext);
dbContext.Configuration.AutoDetectChangesEnabled = true;

dbContext.Configuration.ValidateOnSaveEnabled = false;

using (BlogDb context 
= new BlogDb()) 

{ 
// run db commands

}



SQL Server optimization

using (var context = new BloggingContext()) 
{ 

List<Blog> blogs = context.Blogs
.SqlQuery("SELECT * FROM dbo.BlogSet").ToList(); 

context
.Database.ExecuteSqlCommand( 

“UPDATE dbo.BlogSet SET IsDisabled=1”); 
}

// Use naming conventions for stored procedures
modelBuilder.Entity<Blog>().MapToStoredProcedures();

// Manually, set stored procedure names and methods
modelBuilder.Entity<Blog>().MapToStoredProcedures(s =>  {

s.Update(u => u.HasName("modify_blog_url")  
.Parameter(b => b.BlogId, "blog_id")  
.Parameter(b => b.Url, "blog_url")) ;

s.Delete(d => d.HasName("delete_blog")  
.Parameter(b => b.BlogId, "blog_id")); 

s.Insert(i => i.HasName("insert_blog")  
.Parameter(b => b.Name, "blog_name")  
.Parameter(b => b.Url, "blog_url"));

});



Optimization outside EF & LINQ

Minor startup performance updates by pre-compilation

1. [Column(TypeName = "VARCHAR")]
2. modelBuilder.Properties<string>().Configure(c => c.HasColumnType("varchar"));
3. modelBuilder.Properties<string>().Configure(c => c.IsUnicode(false));



File system, indices, CDN




