1 Introduction

This paper documents a hypothetical business that makes jam, ice cream toppings and peanut butter on three individual production lines.  It describes how the shifts are generated and how employees are assigned to each shift, using some special software that is being developed using SCRUM.  The features of the software are identified as stories and the elaboration of those stories is accomplished via story-tests.

The document begins with a conceptual overview. It then defines the stories and embellishes them with a series of story-tests.  There will be some duplication of content between the conceptual overview and the story-tests, simply because I needed to establish the overall conceptual framework before I could start identifying the stories.  This is pretty much a reflection of real-life, where the product manager needs to “envision” a system before s/he can elaborate the details.
User interfaces were hand-drawn, photographed and inserted in this document as illustrations.  Again, this is pretty consistent with real life, where the goal is to have “barely sufficient documentation” and that documentation should be generated with an absolute minimum of effort.
2 Conceptual Overview
The company operates three production lines that work 8 hours each day from Monday to Friday.

Line 1 – makes different kinds of jam


Line 2 – makes ice cream toppings

Line 3 – makes different kinds of peanut butter

There are five job categories required to run each production line. These are defined in another part of the software and are beyond the scope of this paper.
Each production line requires the following staff:
	Job Category
	Jam
	Toppings
	PB

	Bottle Machine Operator (aka bottler)
	2
	1
	1

	Machinery Cleaner (aka cleaner)
	1
	1
	2

	Cook (aka cook)
	1
	1
	1

	Ingredients Loader (aka loader)
	2
	1
	1

	Box Packer & Forklift Operator (aka packer)
	1
	1
	1

	Total
	7
	5
	6


People & Skills
Each employee has one or more skills.  The possible skills are: loader, cook, bottler, packer, cleaner. Each employee has a certain amount of seniority, expressed in years.

An employees’ skills and seniority are defined in another part of the software.
The jobs have a pay scale as follows:

· Loader 
$10/hr

· Packer 

$11/hr

· Bottler 
$12/hr

· Cleaner 
$13/hr

· Cook 

$20/hr

Shifts

· All shifts have the same length (9 hours, 0800 - 1700) with a 1 hour lunch break

· Attributes: date, start time, end time, production line, job category, employee

Generating the Schedule
Before the start of each month we have to generate the employee schedules: i.e. make sure that all positions on each line for each shift are staffed by the most senior person available to do the work.
Overall Constraints & Assumptions

· employees work one shift each day from Mon to Fri

· employees can work on any of the production lines

· there are always enough employees to fill all of the shifts

· senior employees get the jobs for the highest paying of their skills
· employees have different amounts of seniority (i.e. none have equal seniority so there is no need for a tie-breaker))

· the system does not deal with people calling in sick, jury duty, or any other exception conditions
· the company shuts down for 2 weeks in the summer so people can take their vacations – the vacation period is defined in another part of the software

· shifts cannot be scheduled in the past

· shifts can be scheduled for any future time period, up to 1 year in advance

· shifts cannot be re-scheduled within 3 business days of the beginning of the next month

· shifts can be re-scheduled for any future time period, up to 1 year in advance, but the software will warn you that you will be over-riding already-scheduled shifts

The remainder of this section models some aspects of the software itself, such as the dialogs that will be displayed and the algorithms by which shifts are generated and assigned.  These descriptions are high-level and as such are incomplete.  The details will be found in the story-tests of the next section.

Shift Scheduling Options Dialog
· Select the production lines for which shifts will be scheduled

· Select the month for which shifts will be generated and assigned
· Generate-Shifts button
· Runs the shift generation algorithm (display a progress bar)
· Runs the shift assignment algorithm (display a progress bar)
· Opens a new window to display the shifts for each production line

· Cancel button

· OK button

Shift Display Window

· From left to right, shifts are displayed by date in ascending order (e.g. Monday, Tuesday, Wednesday, etc.)
· From top to bottom, the shifts for each selected production line are displayed, sorted alphabetically in ascending order of jobs (bottler, cleaner, cook, etc.)
· Scroll bars

Shift Generation Algorithm
· for each production line selected

· for each day in the specified month

· for each job required on the line

· generate an 8 hour shift (fill in the attributes, except for employee)

Shift Assignment Algorithm

· Sort the employees by seniority
· Sort the shifts by day (asc), then by job pay rate (desc.)
· For each day in the specified month:

· For each shift:

· Assign the most senior qualified employee
3 Stories
These are the high-priority stories that are being handled in the next several iterations:
· Set the shift scheduling options

· Generate the shifts

· Assign the shifts & display them
· Save the Shifts

· Re-schedule the shifts

These are the stories that constitute the un-prioritized story backlog:
· View a schedule once it has been generated

· Print the schedule

· Generate & assign shifts for more than one month

· Generate & assign shifts for only part of a month

· Generate & assign shifts on the weekend
· Handle people of equal seniority

· Handle the situation when insufficient people are available for the shifts

· Add a second daily shift to a production line

· Handle employee vacations

· Handle holidays, maternity leave, jury duty, etc.
· Modify job category attributes like job-name and hourly pay rate

· Define employees (add, modify, delete) and their attributes

· Generate a SOX compliant log of the shift generation and shift assignment activities

· Add a viewing zoom factor to the Shift Display Window.

3.1 Set the Shift Scheduling Options – Good Story-tests
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3.1.1 Storytests
1. User can select the production lines for which the schedules will be made.  Any combination of the three options is valid.  At least one production line must be selected.

2. User can select the month for which shifts will be assigned; default is the next month.  The drop-down list shows the next 12 months. If within 3 working days of the next month, that month cannot be selected (so that people’s schedules are not changed at the last minute)
3. The following buttons are grayed out for now: Schedule Shifts, Save Shifts, Cancel Shifts, Cancel.
4. The progress bar is displayed, but it is empty.

5. The Close button cause the dialog to disappear.
3.2 Set the Shift Scheduling Options – Poor Story-tests

[image: image2.jpg]‘s’ﬁih‘ Scheduling QPZons &
| Broduction Léune

o 7am [ Pecawt Butter O Zoppings
n €A
o Year

(Lo v





3.2.1 Storytests

1. The user selects the production lines.

2. The user selects the month for which the schedule will be generated.

3. The users clicks on Cancel to exit the dialog.

These story-tests are inadequate because:

a. There is no discussion of default values

b. There is no discussion of buttons being enabled or disabled.

c. There is no discussion of the progress bar.

3.3 Generate the Shifts – Good Story-tests
It is important to note the following constraints for this story:

· shifts cannot be generated in the past

· shifts cannot be re-scheduled within 3 business days of the beginning of the next month
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3.3.1 Storytests

1. The Save Shifts, Cancel Shifts and Close buttons are grayed-out.

2. The Schedule Shifts button is enabled. Clicking on it causes the system to generate shifts for the specified month and production line(s).
3. While the shifts are being generated the progress bar is updated to indicate % completion.

4. If the Cancel button is pressed during shift generation, the shift generation process will be prematurely terminated. The Cancel button is then grayed-out.
5. The shifts are generated as follows:

for each production line selected

for each work day in the specified month

for each job required on the production line

generate an 8 hour shift (i.e. assign all attributes except employee)

6. Once the shifts have been generated, the Shift Display window appears and displays the unassigned shifts.

7. The Shift Display Window looks like the drawing below, except that the shifts themselves are empty.  I.e there are no employee names in the shift boxes.

Note 1: In the drawing below, the sliders on the scrollbars should be positioned at their left and top positions respectively, not in the middle as shown.

Note 2: The parenthesized number following each day of the week is the day of the month, so in the drawing below, Monday (1), refers to the 1st of January.
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8. The Shift Display Window scrollbars allow the user to scroll over the entire schedule.
9. The Shift Display Window is dismissed by clicking on the X in the upper right corner of the window.

10. Back at the Generate Shifts dialog, the Close button is now enabled.

3.4 Generate the Shifts – Bad Story-tests
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3.4.1 Storytests

1. The Save Shifts, Cancel Shifts and Close buttons are grayed-out.

2. Clicking on the Schedule Shifts button generates shifts for the specified month and production line(s).

3. The progress bar is updated to indicate % completion.

4. The shifts are generated as follows:

for each production line selected

for each work day in the specified month

for each job required on the production line

generate an 8 hour shift (i.e. assign all attributes except employee)

5. Once the shifts have been generated, the Shift Display window appears and displays the unassigned shifts.

6. The Shift Display Window looks like the drawing below, except that the shifts themselves are empty.
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These story-tests are poor because:

a. There is no discussion of default values

b. No discussion of which buttons are enabled/disabled at which time.

c. No discussion of how the Cancel button works during shift generation.

d. No description of what happens when the Shift Display Window is closed.

3.5 Assign the Shifts

It is important to note the following constraints for this story:

· employees work one shift each day from Mon to Fri

· employees can work on any of the production lines

· there are always enough employees to fill all of the shifts

· senior employees get the jobs for the highest paying of their skills

· employees have different amounts of seniority (i.e. none have equal seniority so there is no need for a tie-breaker))
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3.5.1 Storytests
1. The Save Shifts and Cancel Shifts buttons are grayed-out.

2. The Schedule Shifts button is enabled. Clicking on it causes the system to generate shifts for the specified month and production lines.  It also causes the Cancel button to be enabled.
3. While the shifts are being generated and assigned the progress bar is updated to indicate % completion.

4. If the Cancel button is pressed during shift generation/assignment, the shift generation/assignment process will be prematurely terminated. The Cancel button is then grayed-out.

5. The shifts are assigned as follows:

Sort the employees by seniority

Sort the shifts of all selected production lines by day (ascending), then by job pay rate (descending)

For each day in the specified month

For each shift in the specified day

Assign the most senior qualified employee

6. Once the shifts are assigned the Shift Display Window appears as illustrated above.
7. Clicking on the X in the upper right hand corner of the window causes it to disappear.
8. Clicking either of them causes the window to disappear. 
3.6 Save/Discard the Shifts

This story builds upon the Assign Shifts story.
3.6.1 Storytests

1. After exiting the Shift Display Window, the Save Shifts and Cancel Shifts buttons are enabled.  The Schedule Shifts button is grayed -out.
2. Clicking on Save Shifts causes the schedule for the production line(s) to be saved to permanent storage.  Both the Save Shifts and Cancel Shifts buttons are then grayed -out.  The Schedule Shifts button is enabled so that other schedules can be generated.  The Close button is enabled.
3. Clicking on Cancel Shifts causes all the shifts to be discarded.  The Save Shifts button is grayed out. The Schedule Shifts button is enabled so that other schedules can be generated.  The Close button is enabled.
3.7 Reschedule the Shifts

4 Set the shift scheduling options

5 Generate the shifts

6 Assign the shifts & display them

7 Save the Shifts
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