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Abstract—The technique of vertical slicing was introduced as a 
mechanism to combat our agile software development teams 
developing tendency toward building software in horizontal 
layers, building one service at a time, or grouping stories then 
breaking them down into layers.Those practices resulted in 
sprint reviews where no functionality could be demonstrated to 
the users and several iterations before all of the pieces were 
working together with useful functionality to show to users.  
Those habits continued when the next wave of projects with 
user interfaces came along.In this paper, we highlight the 
stories of four of our agile teams who tried vertical slicing, the 
challenges they faced, the victories, and the lessons learned. 

I. INTRODUCTION 
Scripps Networks is a leading developer of lifestyle 

content for television and the Internet, where on-air 
programming is complementedby an array of broadband 
video, social media areas and e-commerce components on 
companion websites that attract more than 20 million unique 
visitors each month. Beyond the screen, Scripps Networks 
brands have extended into magazines, retail products, video 
games and live experiences. Scripps Networks is comprised 
of lifestyle television brands HGTV, Food Network, DIY 
Network, Travel Channel, Cooking Channel and country 
music network Great American Country (GAC). 

A. Department and Team Composition 
Our Application Development group has six cross-

functional teams that focus on developing enterprise Web 
applications to manage our media assets, both internally and 
with business partners.   The teams generally consist of 6 co-
located members (3 Core Services Developers, a User 
Interface (UI) Developer, a Systems Analyst and a Quality 
Assurance (QA) Analyst) and part-time shared resources for 
UI design, Architecture, Data Services, and Operations. 

We are a matrixed organization in that each function 
mentioned above reports to a different functional manager 
who is a Center of Excellence (CoE) Lead.  The CoE Lead 
works with the members of the CoE to define or share 
guidelines, tools, and practices in their specific technical 
domain.  Membership in a CoE does not mean that 
individuals should only take on tasks that fall into their 
assigned CoE. The intent of the CoE's is to help  broaden and 
deepen everybody’s knowledge. When individuals in a 

cross-functional team are deciding what tasks to pull, we 
advocate what we refer to as the “123” method: 

1) Do whatever it takes (any task--even outside your 
CoE expertise) to get the high priority stories complete. 

2) Take on project tasks related to your CoE. 
3) Champion CoE tools, technologies, and best practices 

to help other members of your Scrum team achieve success 
(help others do #1). 

B. Problem Statement 
We introduced the concept of vertical slicing after 

beginning to move to a Services Oriented Architecture 
(SOA), and as we started seeing a large percentage of 
integration projects in our portfolio.  We were building a lot 
of services and infrastructure with not a lot of user interfaces.   
Because of this shift, our teams started to develop a tendency 
toward building in layers, building one service at a time, or 
grouping stories then breaking them down into layers with 
resulting stories like, "The team would like to build x service 
so that we can..."  The result was that nothing could be 
demonstrated to the users and we were seeing sprint reviews 
with SOAP UI demonstrations of Web services.  "Trust us, it 
works!"  Yawn.   Worse yet, we were cancelling sprint 
reviews because there was nothing tangible to show to the 
users.  “We’re working really hard!”   It would be several 
iterations before all of the pieces were working together and 
the team had something useful to show to the users. This 
approach led to integration risk and in many cases delayed 
production deployments. Those habits continued when the 
next wave of projects with user interfaces came along. 

C. Vertical Slicing 
Vertical slicing is a technique used to develop software 

by driving a thin vertical slice from UI to database, which is 
functionally coherent and demonstrable, then progressively 
widening it with consecutive slices [1].When slicing a story, 
we identified8 main areas (see0)that need to be addressed 
within an iteration for a sliceto be considered done.  We did 
not have this list of aspects when we initially introduced the 
concept of vertical slicing to several of our teams, so most 
teams focused on the traditional UI, business, and data tiers, 
and each of them handled slicing a different way.  UI design 
and data modeling were the biggest initial hurdles.  This 
paper outlines the stories of four of our agile teams who tried 
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vertical slicing, the challenges they faced, the victories, and 
the lessons learned. 

Vertical slicing is the complete yet portioned 
implementation of a functional, valuable and demonstrable 
feature through all technology layers. Each slice represents a 
progressive expansion of the previous slice until the feature 
is whole.In the example of a Web mail system, the first 
feature implemented is Login (see figure 1).  Using the story 
of logging in with an existing account from our Web email 
application example, you may vertically slice that story 
using a happy path approach and then a non-happy path 
approach.  A user logging in knowing and correctly 
providing their username and password would be the happy 
path vertical slice. 

 
 

 

Figure 1.  Web email epic and stories 

In order to completely implement Login with vertical 
slicing, all functionality in the Presentation, Business, Data, 
and Infrastructure layers related to Login must be 
completely implemented and considered “done.” 

 

II. TEAM CASE STUDIES 

A. Team 1 
Team 1was working on a project allowing users to create, 

view or update metadata for media assets and all their related 
versions.  The create process involved a workflow of 5 
screens while the update process involved fewer.  This 
project requiredWeb services (SOA) inorder to create or 
update assets.   

Team 1implemented vertical slicing but struggled with it 
for their first couple of iterations before hitting their 
stride.  They started the project with a very horizontal 
approach, building backend pieces with nothing to show in 
Sprint Reviews.  They quickly realized this approach was 
risky and it was not a good practice. The product UI was 
developed up front so their first sprint review was centered 
on the user experience of the entire application.  After that, 
they sliced the user stories and started to consistently deliver 
demonstrable business functionality.  The users gave great 
feedback which was incorporated into the subsequent 
iterations.  We started to see that when smaller chunks of 
new functionality was presented to them, they started asking 
a lot more questions and giving more feedback about that 
functionality.  The team ultimately produced a large release 

that included all of the slices after many iterations, followed 
by a smaller release.   

Challenges-because the UI had already been designed 
from the beginning, the team did not include it in each slice. 
Stakeholders were involved in each Sprint Review but the 
very subtle changes shown made the reviews “less exciting”.  

B. Team 2 
Team 2 was given a project involving automating the 

determination and designation of media assets for shipment 
to partners around the world.  The UI allowed the user to 
determine which assets to include in a shipment and send 
messages to internal departments regarding the packaging 
and shipment.   

The teamdecided to slice stories with the criteria that they 
had to be small enough to complete in a single 
iteration.  They became really good at slicing and increased 
their velocity dramatically, partially because the whole team 
could swarm on the highest priority stories and ensure that 
roadblocks were cleared.  Their small slices enabled them to 
pull in small, uncommitted slices when they finished their 
committed work and have very few if no carryover stories 
for the next iteration.  One major result was that they were 
able to deliver the functionality 25% faster than they 
originally planned.  Another is that the team moved to a 
monthly release cycle (a new approach for our teams) and 
because of the small slices, had complete, new functionality 
to put in production.  There was initial resistance with slicing 
the data model because typically the model had been defined 
up front by a shared services team, but after a few iterations, 
changes were done iteratively in each slice which was very 
successful.    

The team was able to move from three-week iterations to 
two week iterations because the stories were smaller, 
allowing for more frequent demonstrations and 
feedback.  They were also able to shorten their planning and 
keep it a lot more focused—less opportunities to go off on 
tangents because of the narrow focus of each story.   

Our goal is to get the team to a point where they can 
move to a one week sprint which will require slicing even 
further.  They were able to eliminate the practice of 
estimating team capacity-hours and estimating effort-hours 
to tasks for burndown purposes, saving significant planning 
time.  Instead they based their commitment on their average 
velocity. Because each story was so small, they could 
effectively burn down story points instead of hours.   

Challenges- in their case, the UI was not designed totally 
upfront and was designed iteratively, but slightly ahead of 
the rest of the team by a shared resource.  This resource was 
not always available on the same schedule as the rest of the 
team, which caused some stories to stay open longer and 
sometimes not complete in a single iteration.  In the past this 
had not been an issue because the UI designer could catch up 
and get ahead of the team since sprints were longer and 
teams went several  iterations before a release.  Another is 
that the team created a “release story” for each iteration prior 
to a release so that they could prepare for the 
deployment.  This included deployment documents, tagging 
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code, etc.  We would like to move toward including these 
tasks for each story instead of at the end. 

C. Team 3 
Team 3’s project involved replacing a process which 

previously required production companies to manually 
uploadcontent diversity data via a spreadsheet.  The intent 
was to replace the spreadsheetwith a new online form and 
make the data accessible by internal users via the application 
and reports.  

Team 3interpreted the concept of vertical slicing 
differently from the previous teams, and was not comfortable 
“pushing” sliced stories back to their Product Owner.  They 
implemented what we jokingly call a “vertical chop” or 
“vertical nibble” approach where small pieces of each story 
were broken down and recombined into a set of pseudo-
stories.  The pseudo-stories were prioritized in highest-risk 
first order.  The team produced a complex matrix mapping 
each slice to bits of functionality from each story.  The 
Product Owner had a difficult time understanding what the 
team was going to deliver during each iteration since she had 
to use a super-secret decoder ring mapping exercise each 
iteration.   

The team was not able to deliver a significant number of 
demonstrable stories until late into the project.  Several sprint 
reviews were cancelled and several reviews were “IT only” 
since the only people who would be able to relate to what 
had been done during a given iteration were us gearheads.  
One area that was very successful was the technique of 
pushing risk forward in the project so that issues can be 
identified early.  One of the risky “slices” required work 
from an outside operations group and had the team not 
followed this approach, the product release would have been 
delayed.  This team learned from their experience and will be 
adopting some lessons learned from the other teams’ 
approaches to vertical slicing. 

D. Team 4 
Team 4was working on an application that consisted of 3 

screens: one to select attributes, one to edit attributes, a series 
of services calls, followed by a final progress screen that 
showed the user the status of their edits.   

The team’s initial approach was to slice by screen which, 
in general, is a valid approach to slicing, but would have 
resulted in significant integration risk because the services 
would not have been developed until late in the 
project.  Additionally, it would have prevented the users 
from being able to see the end-to-end functionality of the 
application early.  With a little coaching, the team adapted 
their slicing approach to build shells of each page and each 
service during iteration 1 and only implement functionality 
for a single attribute.  Subsequent releases included 
additional attributes.  When the business is satisfied that the 
most significant attributes have been implemented, the 
project can go to production without delay. 

III. SLICING EXPERIENCE SUMMARY 
We encouraged all of the teams to start pushing the 

completed sliced stories to our integration environment 

where they could be demonstrated, with the ultimate goal of 
being able to push every story up through at least our QA 
environment and eventually deploy stories to production as 
they are completed instead of waiting for a defined release 
window. 

In general we have seen that vertical slicing has been a 
success, and we are going to continue to push the limits of 
what we can squeeze into a slice and how thin we can 
effectively slice stories. 

IV. SLICING GUIDELINES 
As we began to see successes and struggles with the 

various team implementations of vertical slicing, we 
interviewed all teams and key stakeholders to develop these 
slicing guidelines. 

� Slice so that the biggest story can be completed 
within aniteration. 

� Slice so that each has demonstrable business value 
for the user.  The ideal slice is demonstrable via UI 
to easily show progress. 

� Include all tasks from all disciplines in your 
definition of done 

� A way to slice a very long story even thinner is to 
slice based upon behavior (deliver happy path as one 
slice and various nonstandard/error paths as future 
slices). 

� Collaborate with Product Owner to slice stories or at 
a minimum, review with Product Owner so that they 
understand how they have been sliced, the key 
decisions that have been made, and any 
project/business implications. 

� Slice small, smaller is better -the thinnest that 
"makes sense."  The general consensus is for stories 
to be small enough so 3-8 can be completed in a 
two-week Sprint. 

V.  OBSTACLES OVERCOME 
Any time a new practice is implemented, there are 

objections and obstacles.  While there continue to be 
challenges, we were able to overcome several obstacles 
through trying different techniques, failing, and trying 
something else: 

� The assertion that the data model cannot be sliced 
� Different perceptions of what slicing means 
� Not being able to slice a tall story (one that impacts 

lots of systems) to make it thinner 

VI. LESSONS LEARNED 

A. Slicing Prerequisites 
In order for vertical slicing to be successful, there are 
several activities that need to take place prior to the team 
beginning to slice.  Many, if not all, could be completed 
during regular backlog grooming with the team and 
Product Owner. 
� Come up with a model for what vertical slicing is so 

that all teams and Product Owners are clear about 
what it means. 

242



� The backlog must have been groomed regularly and 
the stories ready 

� Each story must have specific acceptance criteria -- 
the requirements that have to be met for a story to be 
considered complete. 

� The team needs to be in close contact with the 
Product Owner throughout the entire process, either 
working together or reviewing work products 
produced by each. 

� The team needs to know the big business picture and 
the big technology picture, including physical 
infrastructure, security, service candidates, reuse 
candidates, low fidelity UI sketches, data entities and 
relationships, spike solutions, monitoring, and error 
handling needs. 

� Stories need to be decomposed into smaller, logical 
stories 

B. Tall Stories 
Tall stories are stories that require changes to numerous 

applications and services for completion.  In effect, a tall 
story is like tackling several stacks of the Vertical Slicing 
Layers Model at the same time.  Our use of a SOA services 
hierarchy makes for "taller" stories with multiple layers of 
services, which may be more difficult to slice.  Techniques to 
mitigate the impact of tall stories include: 

� Implement only the “happy path” or path of least 
resistance first.  This technique allows the plumbing 
to be put in place with limited initial functionality 

� Treat failure cases, “sad path” like a service not 
being available as a valid part of a slice 

� As a last resort, consider services as first class 
citizens for vertical slicing purposes.  Instead of 
insisting that all vertical slices be demonstrable to 
the users, vertically slice services independently.   

C. Inter-Team Dependencies 
It’s difficult for a team to implement a vertical slice when 

that slice depends on work to be completed by another team.  
Techniques to mitigate the impact of inter-team 
dependencies include: 

� Reaching out to other team to try to negotiate with 
them to implement dependencies earlier.    

� Implement mocking to get functionality through the 
slice even though the implementation is not 
complete. 

� The team can take ownership of the dependent work 
from the other team. 

� Shared resources are a challenge with the vertical 
slicing approach because it generally requires a 
completely cross-functional team working in near 
real-time on a single slice or small number of slices.  
Teams should encourage shared resources to co-
locate and work with them during certain parts of 
each sprint or leverage the shared resources' 
expertise and CoE best practices to guide the rest of 
the team in implementing those layers of the slice. 

D. User Stories 
Our teams have adopted the common User Story format of 
“As a <type of user>, I want <some goal>, so that <some 
reason>,” to initially document and then encourage further 
conversations about requirements.  It is also important to 
capture conditions of acceptance or Acceptance Criteria for 
each story.  We found the following to be important factors: 

� Story readiness is key.  Skip stories that are not 
ready, because significant rework generally results 
from slicing and implementing stories that are not 
ready. 

� If the resulting story slices are not written from the 
end user’s perspective, something is not sliced 
properly.  If it starts with “The team would like 
to…,” it is not a story. 

� Work with your Product Owner to slice 
stories.  They will be receptive to smaller pieces. 

E. Risk Reduction 
As a “best practice” we encourage teams to identify risky 
areas and work on those areas early in a Sprint or Project.  
As such we say that: 

� Sliced pieces of functionality stories are simpler and 
clearer than larger stories. 

� Forces early discussion around UI, SOA, data 
model, monitoring, error handling, and cross-team 
dependencies. 

� Vertical slicing allows you to reduce integration risk 
by addressing it in early iterations. 

F. Velocity 
Our observation is that vertical slicing has positive impacts 
on team velocity.  Some of those impacts are: 

� Implementing small bits of functionality keeps the 
team moving and this fuels team velocity 

� After the team has the experience of working 
through the first vertical slice, touching all the 
layers, subsequent slices are easier to implement as 
the team understands complexities and areas of risk.  
This should lead to faster implementations, cleaner 
code and better quality. 

G. Feedback 
Frequent feedback is a cornerstone of agile success, and we 
have seen an increase in the level and quality of feedback as 
a result of implementing vertical slicing: 

� Implementing features iteratively supports change as 
the product evolves due to early feedback before 
development is too far along 

� Sprint reviews are shorter and more productive when 
you show small bits of functionality.  The demo is 
short which leaves a lot of time for questions and 
feedback. 

� The feedback cycle is smaller and thus encourages 
“failing fast,” for example finding structural design 
or user experience issues in first sprint or two vs. 
much later in the process. 
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� Gives customers the ability to use the application 
earlier and to determine if the implemented group of 
features would allow the application to be released 

H. Other Lessons 
We have observed these other benefits of vertical slicing: 
 

� Slicing allows for more succinct, focused iteration 
planning. 

� While it is not natural for everyone to take tasks 
outside of their area of expertise, it encourages team 
members to contribute in non-core areas and develop 
additional skills.  Swarming on high priority items 
helps the team to focus, and make maximum use of 
all team members to successfully complete all layers 
for each story. 

VII. AREAS FOR FUTURE WORK 
We believe that UI design can be implemented in parallel 

with development during a slice and we have developed a 
model for implementing such an approach that we will be 
piloting. 

We would like the teams to embrace more and more of 
the 8 main areas (with approximately 50 aspects total) so that 
a slice not only delivers functionality but has additional 
quality baked-in, stories can deploy as they are done, and no 
additional “release stories” are required. 

 

VIII. SUMMARY 
As teams take on the work of implementing User Stories 

with the goal of delivering potential shippable product at the 
end of each iteration, approaches like Vertical Slicing 
become critical.  This is especially true in complex 
organizations.  As new projects are identified, Epic User 
Stories created then decomposed, it takes discipline for 
teams to work with their Product Owner on how best to 
decompose each User Story. 

By holding to the notion that each User Story should be 
demonstrable and potentially shippable, teams need a 
Vertical Slicing model to remain diligent.  From simple 
applications with three basis tiers (UI, Middle Tier, and 
Database), all the way to large complex application 
implementations involving UI, multiple business layers with 
a tiered SOA implementation, and a database, the 
techniques discussed here provided an approach to 
navigating these waters. 

Carefully identify ways to ensure you can not only 
vertically slice but do so with the end result being a User 
Story that is done and could be shipped. Take each story, 
decompose it to be as small as possible while still delivering 
value, and then implementingit by touching aspects of each 
layer to ensure that you deliver potentially shippable 
product after each iteration. 

 
 

 
[1] S. Baker, “Vertical Slicing,”October 2007. 

http://www.energizedwork.com/weblog/2007/10/vertical-slicing.html 
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Appendix 
 
 

  
Vertical Slicing Layers Model 
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