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A Note to the Students
These exercises are:

• Designed to provide students practice applying the architecture concepts. 

• Performed by a student or a group of students.

• Performed in context of the Health Care Delivery Organization (HCDO) described below or a scope defined by the 
student (e.g. a current or previous project).

This lab guide contains more labs than can be performed during the allotted lab time in order to provide the instructor and 
students flexibility in defining the labs. Example lab selection scenarios include:

• Public virtual classes. Courses that are performed in a virtual setting with students from various organizations may 
want to leverage the labs that reinforce the concepts and techniques discussed, but do not require group workshops.

• Public classes. Courses that are performed in a classroom setting with students from various organizations may want 
to leverage the labs, using the HCDO case study, to apply the concepts and techniques in an end-to-end view.

• Organization-sponsored  courses.  Courses  that  are  performed  in  a  classroom  with  students  from  the  same 
organization are encouraged to define a case study (i.e. solution/system scope) that can be used as the subject of the 
labs. This applies the concepts and techniques in an end-to-end view within the context of the student's domain.

Each lab will have a step that is “Get Organized” which provides directions on how to approach each lab depending on the 
course setting and available options. 

As you work through these exercises, please make a note of any elements that worked well and also those that do not work 
as  well.   We value  your  feedback  and  are  eager  to  improve the quality  of  our  curriculum and  the overall  educational 
experience.

Enjoy!

Sincerely,

The Web Age Solutions 
Curriculum Development Team
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Health Care Delivery Organization (HCDO)

HCDO Enterprise-wide information

This organization is a distributed organization across the United States, providing health care services for approximately 
300,000 patients on-site at their facilities at any point in time. They need to maintain patient information for an extended 
period of time because patients come and go, so past medical records need to be available. They also provide outpatient 
care for approximately another 100,000 daily.

• Headquarters for centralized operations (e.g. HR, oversight, IT) and the chief of each health care discipline (medical, 
dental, mental health, etc.) reside to set policy and deal with escalated medical issues.

• One of the challenges of the HCDO is that it must support critical care, primary care, and long-term care of the 
patients. It also must support all the health care needs of the patients (e.g. dental, mental health) as well as specialty 
care (e.g. radiology, dietary).

• The organization has grown its solutions incrementally as additional disciplines and services were implemented. There 
is a different patient scheduling system for dental, mental health, primary care, and specialty services. 

• There are also many different health systems for pharmacy, radiology, laboratory, dietary, and mental health.

• They have just implemented a Document Management System to store all the patient files electronically, but like all 
the other systems it must be accessed independently.

• Their goal is to implement an Enterprise Electronic Medical Record (EMR) that will replace all of the core systems to 
provide a centralized health record plus provide end-to-end integration for all appointments and health data. But this is 
a huge effort so it must be done in multiple steps.

• The EMR will not replace auxiliary systems like Radiology or Laboratory, but will integrate with them using industry 
standards (e.g. HL7, DICOM).

• The organization can’t wait to implement the EMR to get an integrated scheduling system. The scheduling system is 
critical to ensure procedures are done in the right order and that health care providers are available to treat patients 
and that appointments are not scheduled at the same time and therefore providers sit idle or medical facilities are 
scheduled/booked and not used.
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• The organization has 50 health care locations, plus a centralized pharmacy that fills reoccurring (e.g. auto refill) 
prescriptions for the long-term patients. There are approximately 200 health care staff at each location, plus 
supporting staff (e.g. schedulers, IT staff).

• The organization also relies on many external vendors including:

• Third Party Administrator (TPA) to process all health claims.

• Specialty care providers when health care services are not available within the HCO.

• Suppliers that provide medications and other health care supplies.

• Laboratory services (e.g. Quest)

• Regional hospitals for patients that require surgery, but will return after surgery

• There is a lot of data related to running this organization, including:

• Patient demographic information, patient medical history, patient allergies, patient schedules, completed 
patient forms

• Provider information and provider qualifications, provider schedules

• Medication databases, including decision support information

• Medical review documents, including death investigations, issues with quality of care

• Supplier information including vendor information, product information

• The HCDO also has many reporting requirements, including but not limited to:

• Immunization Registry reporting

• Controlled Substance reporting

• Quality of Care reporting for long-term care patients

• The organization must continuously keep up to date on any state and federal regulations regarding health care. This 
has been a problem and they have had to pay large fines in the past. They are hoping the new EMR system will help 
them.

• Also with multiple facilities, patients are moved between facilities based on the level of care needed. This has caused 
problems when the patient files were physical files. The document management system has helped to some extent, 
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but until all silo systems are integrated or replaced by the EMR, the patient movement provides an additional 
challenge. 

• The patient movement and the lack of system support have made it difficult for patient friends and families to locate 
them. The new EMR system must have an enterprise-wide bed management and census capability to help with this 
problem. This will also ensure that the HCDO is utilizing, yet not overbooking beds. 

• With multiple locations, multiple disciplines, and a constantly changing workforce, training on the various solutions has 
been a problem. It takes a long time for staff to understand all the existing systems and what system to use for what 
purpose.

• The HCDO would like to evaluate the use of more mobile medical devices to streamline the work, but they are unsure 
whether they need to wait for the EMR. A device to track medication management at the point of care is desired to 
ensure no duplicate medication is provided.

If a health care organization needs it, you can assume this organization does in terms of data, people, solutions, and 
technology. If you encountered a problem receiving quality health care, you can assume this organization has that problem 
too. Feel free to fill in any details or change aspects of this enterprise to meet the needs of a lab.

Data Center Interview #1 You completed an interview with the staff that supports the current 
systems and this is your notes.

They have patient data spread across the enterprise, so they created an Enterprise Master Patient Index (EMPI) to be the 
master for all patient information. All patient information is synchronized with the EMPI solution. The EMPI runs on Linux and 
uses Oracle. 

They have multiple medical scheduling solution: Dental Scheduling Solution (DSS), Mental Health Scheduling Solution 
(MHSS), Primary Care Scheduling Solution (PCSS), and Specialty Care Scheduling Solution (SCSS). The Dental Scheduling 
Solution (DSS) is a Microsoft Access application. The Mental Health Scheduling (MHSS) and Primary Care Scheduling 
(PCSS) applications are .Net applications. The Specialty Care Scheduling (SCSS) system use Adobe Forms. 

The Enterprise Middleware solution integrates the Laboratory System and Radiology System using the EMPI and scheduling 
systems using HL7 messaging standards. The Enterprise Middleware solution runs on Linux and uses Oracle.

The Radiology System uses DICOM standards to interface with Radiology equipment.

The Dietary System is the Nutrition-For-All COTS product and it doesn't support HL7, so they use an adapter with the 
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Enterprise Middleware to integrate it with their EMPI.

The Pharmacy Solution is the Medication-For-All COTS product that integrates with suppliers using X12 standards. The 
Pharmacy receives a file from First Data Bank using the Enterprise FTP Solution (EFTP).

The standard desktop is Windows, supporting all the Microsoft-supported versions. 

The enterprise has standardized on Active Directory so all applications must integrate with Active Directory for username and 
password information.

Pharmacy Solution Architecture 

Pharmacist 
Interview #1: You completed an interview with the pharmacist and these are your notes.

The doctors create prescription orders either by hand, fax, or electronic order. The order contains the medication, strength, 
dosage, frequency, and number of refills. If it is a paper order there is 1 medication per form. If it is electronic we can get 
multiple prescriptions on an order. Each prescription is handled separately because they may be filled at different times based 
on medication availability. 

The first step is to verify insurance coverage. If the insurance coverage is OK, then we proceed. If the insurance coverage 
isn't OK, we need to call the patient and see if they want the medication anyway and get their approval. 

Next we verify the prescription against other medications currently prescribed to the patient. If there are any serious 
interactions we need to contact the physician and gain their approval. After the insurance coverage and medication 
interactions are checked, we can proceed with dispensing the medication. The pharmacy technician fills the prescription. 
There may be multiple packages per prescription. The actual physical prescription you receive we call a “dispensed” 
prescription. If you ever got a partial prescription this is the 1st dispense of a series. Separating the dispense from the 
prescription also helps track attributes associated with the physical dispense – who filled the prescription, what time was it 
filled, what amount was dispensed, what product was dispensed. The prescription order has a medication on it, but we can 
substitute an equivalent medicine (e.g. generic), so we must track the specific medication dispensed. The label on the 
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dispensed medication also has the # of refills remaining and the date filled. 

After the prescription if filled, the pharmacist must verify the prescription was properly filled. This is the verification step. 

We notify the patient when the prescription is ready by either phone, email, or text message. When the patient picks up their 
medication, we ask if they want to speak to the pharmacist for a consult if it is their first time taking the medication. They can 
accept or decline the consult. When the patient picks up the prescription (i.e. dispensed medication) we track that it has been 
picked up.

If the patient doesn't pick up their medication within 2 weeks, we restock the medication.

Pharmacist 
Interview #2: You reviewed your notes from the 1st interview and decided to ask the pharmacist some 

more questions. You completed the 2nd interview with the pharmacist and here are your 
notes.

Before we can fill prescriptions for a patient/customer, we need to make sure we have a list of any allergies on file. This 
enables us to check prescriptions against their allergies before we dispense it. We also ask for contact, address and 
insurance information. 

The pharmacy has to track the prescribing doctor and their information, including DEA number for controlled substance 
tracking. Doctors are associated with approved organizations that can interact with the pharmacy electronically.

The pharmacist actually receives a file of medications from First Data Bank on a periodic basis. The First Data Bank file 
contains all the information for a medication, including medication side effects and interactions. First Data Bank uses a 
standardized FDA product code to identify each medication.

The supplier provides a file of product information that also contains the standardized FDA product code, plus manufacturer 
information for each product. 

The pharmacy has to manage their inventory. Some medications have expiration dates. Sometimes the supplier recalls a 
medication. So each medication from the supplier must also include a bar code, expiration date, and batch number. Some 
medication have special storage requirements (e.g. must be kept in a refrigerator). 
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Internal and 
External Survey 
Summary: You distributed  a survey to  internal  and external  customers  of  the  pharmacy 

system and these are your notes.

• The pharmacy system sometimes loses track of the Rx. The root cause of this appears to be that the system prints  
labels for the Rx. The label is treated like a work queue. If a label isn't printed or lost, the Rx is not filled and sits in the 
system as “being filled”.

• The QA staff  is  concerned  about  the  quality  of  the  data  since  the  pharmacy  product  has  limited  configuration 
capabilities and does not allow for detailed business rules to be associated with organization-specific data.

• Customers have complained they call  for a Rx refill  and the pharmacist  says he sent the renewal  request to the 
physician’s office and the physician's office says that they sent the renewal to the pharmacy. It is unclear where the 
problem exists.

• Customers are angry that more paperwork is required to get their allergy medicine and it costs more since it isn't a  
prescription medication. 

• The  pharmacy  system  can't  integrate  with  the  HR system  for  personnel  information.  Staff  information  must  be 
manually entered and maintained in the pharmacy system.

• Customers want  to allow other people to pick up their medication for them. This would require the system to be 
updated to handle customers authorizing other people (not necessarily customers) to pick up their medication.

Pharmacy 
Application Support 
Interview

The pharmacy solution is very difficult to support. This interview summarizes the 
interviews with the application support team.

• The pharmacy system has no Application Programming Interface (API), so custom logic had to be added by using 
stored procedures that access the database directly based on the vendor's published database schema. This causes 
a lot of extra work when upgrading the pharmacy system to a new vendor release. The programming team calls these 
extensions “bolt-ons”.
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• Since each bolt-on is an independent application, the user must login for each bolt-on used. 

• Each bolt-on requires a database connection. The average user  must login to the main application and 2 bolt-ons in 
the morning and uses the throughout the day. This results in 3 database connections used by each active user. This 
causes performance issues. It also results in users not being able to login if the maximum number of database 
connections are exceeded.

• Since each bolt-on is a separate application, the user “context” is not shared between bolt-ons. This requires the user 
to re-enter patient information multiple times.

Pharmacy Test 
Environment 
Request

The  test  team  would  like  a  test  environment  created  that  mirrors  the 
production  environment.  This  is  a  summary of  the  pharmacy executable 
environment.

• The clerk workstation must contain the “Order” module to be able to submit prescriptions and give prescriptions to the 
customers.

• The pharmacy technician workstation must contain the “Dispense” module to be able to print Rx labels and dispense 
medications.

• The pharmacist  workstation  must  contain  the  “Dispense”,  “Verify”,  and  “Substitute”  module  to  able  to  dispense 
medications, verify dispensed medications, and substitute equivalent medications. 

• The back-end application server has the workflow engine, pharmacy business rules engine, and interface engine that 
receives requests from all client workstations and accepts all external transactions for processing.

• The database server contains the database files and the database software. The back-end application server is the 
only node that has a connection to the database.

• Physician offices send electronic transactions to the interface engine using secure HTTP. The transaction is HL7-
compliant. 

• Suppliers send updated product files to the interface engine using secure FTP. The interface engine reads the file and 
loads the data into the database.

• The customers use a web portal interface that is a subset of the “order” capability to submit and review pharmacy 
orders. This interacts with the back-end application server in the same way as the clerk's workstation.
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• Mobile  phone  use  HTML5  to  implement  a  simple  order  status  function  that  interacts  with  the  same  back-end 
application service as other interfaces.

• A specialized workstation is setup to handle faxed orders. The fax server is integrated with the workstation to provide 
a queue of faxed orders. An “Imaging” module is used to view the faxed images and use the same “Order” module to  
enter pharmacy orders into the system. Note: They have looked into OCR technology, but since physician's writing 
can be problematic, their goal is to transition to electronic transactions instead of implementing OCR.
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Lab 1 - Stakeholder Identification
This lab exercises the skills of identifying stakeholders and their concerns using a stakeholder matrix.

Part 1 - Get Organized
Option A: Form a group of 2-4 people. Select a scribe and presenter from the group. After the group completes the lab, each 
group shares their insights with the class.

Option B: Each student performs this exercise independently and the instructor facilitates a class discussion to share the 
student insights.

Part 2 - Select Your System
__1. Select the system you will use for this lab:

HCDO 
Enterprise: 

Pharmacy 
Solution: 

Your enterprise or 
solution:

Part 3 - Stakeholder Identification
__1. Identify the stakeholders and their concerns.

__2. Classify the stakeholders using the TOGAF Stakeholder Matrix:
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You will have difficulty identifying the level of power and interest without knowing the specific people involved, so estimate 
their likely power and interest based on their roles.

__3. Are there any groups of stakeholders that share some common concerns?
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Stakehold
er 

Key Concerns Power Interest Communication Mechanisms

Application 
Designer

System Structure, 
System Interfaces, 
Applicable 
Standards

Architecture Portal; Architecture Support Process ; Architecture 
Review Process 
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Lab 2 - Identifying Requirements Anti-Patterns
Following this lab, you should be able to identify common mistakes made in requirement statements. This lab leverages the 
“Requirement Statement Checklist” handout.

Part 1 - Get Organized
Option A: Form a group of 2-4 people. Select a scribe and presenter from the group. After the group completes the lab, each 
group shares their insights with the class.

Option B: The instructor facilitates this lab by reviewing the requirements one at a time, soliciting input and discussion.

Part 2 - Requirements Review
__1. Review the following requirements and identify the problem and recommend the new requirement statement.

Requirement Issue Restated Requirement 
1. The system shall provide a robust 
capability for auditing of and reporting on all 
activities related to user management (e.g., 
number of attempted logins, failed logins, 
and successful logins).

2. The system shall provide standard 
diagnostic tools for help desk support and 
administrative staff.

3. The system shall interfaces with a variety 
of scanning devices including bar code, 
desktop, and network-based scanners.

4. The system shall support the ability to 
send/receive data using mobile devices 
[e.g., personal digital assistant (PDA), smart 
phones, laptop, and any future 
requirements] via wireless technology.

5. The system shall provide all standard 
reporting formats as defined by MyOrg.
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Requirement Issue Restated Requirement 
6. The system shall be available 24x7x365.

7. The system shall interface with diagnostic 
tools and equipment.

8. The system shall have an interface 
between the asset management modules, 
financial/accounting, and purchasing 
modules/system.

9. The system shall interface with any 
myOrg -Picture Archival and Communication 
System (PACS), allowing stored images to 
be associated with a Resident clinical record 
and accompanying radiology report.

10. The system shall support full radiological 
functionality, including support for all digital 
modalities and ultrasound.

11. The system shall support drug-to-drug 
interactions, including but not limited to, 
sedation and pain management.

12. The system shall support the ability to 
provide drug ID description on label as 
required by Law.

13. The system shall support Drug 
Formulary Management, providing live 
updates of formularies and drug alternatives.

14. The system shall provide a 
comprehensive interdisciplinary problem list.

15. The system shall maintain goal lists 
appropriate for continuum of care needs.

16. The system shall support electronic 
completion of the MDS.
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Requirement Issue Restated Requirement 
17. The system shall support the ability to 
receive and store results from peripheral 
devices into the EHR.

18. The system shall provide the ability to 
track and maintain asset information as part 
of periodic inventory, using industry 
standard automated data collection 
technology (e.g. barcode, RFID), formats 
and conventions.

19. The system shall provide the ability to 
collect and maintain the asset data required 
to support the production of the 
Comprehensive Annual Financial Report 
(CAFR) and other user-defined report 
requirements (e.g., State reports, 
department reports, granting agency 
reports).

20. The Proposed Solution shall meet the 
applicable requirements outlined by the 
Federal General Accounting Office (GAO), 
the Federal Office of Management and 
Budget (OMB), and the Code of Federal 
Regulations Title 32 Part 33 as related to 
accounting requirements for Federal funds.

21. The system shall provide a user-friendly 
interface for entering applications.
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Lab 3 - Quality of Service (QoS) Requirements
This lab practices identifying quality of service requirements for a given situation and developing well-formed QoS 
requirements.

Part 1 - Get Organized
Option A: Form a group of 2-4 people. Select a scribe and presenter from the group. After the group completes the lab, each 
group shares their insights with the class.

Option B: Each student performs this exercise independently and the instructor facilitates a class discussion to share the 
student insights.

Part 2 - Select Your System
Select the system you will use for this lab:

HCDO 
Enterprise: 

Pharmacy 
Solution: 

Your enterprise or 
solution:

Part 3 - Define QoS Requirements
__1. What quality attributes are important for the selected system?

__2. Create some well-defined requirements using the Non-Functional Requirements Patterns provided as a guideline.

__3. Do any of these qualities of service conflict with one another?  That is, if a certain quality of service is increased, is 
another decreased?

__4. Try to create a requirement pattern for another non-functional requirement type that you believe would be useful to your 
organization.
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