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Digital Transformation (DX) still a thing
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Agenda

* What is DPE?
* Measuring productivity

* Building 10x developers
* What can you do?



What Is Developer Productivity Engineering?

"Developer Productivity Engineering
(DPE) 1s a software development practice
used by leading software development
organizations to maximize developer
productivity and happiness."”

(from the Developer Productivity Engineering handbook
https://gradle.com/developer-productivity-engineering/ )



Productivity

Happiness




“It’s no longer the big beating the small,
but the fast beating the slow.”

Eric Pearson, C/O, InterContinental Hotels Group
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The Goal

. Dr. Goldratt was a physicist turned business
novelist

. His most famous work is the Theory of
Constraints, which has helped form the
foundations of modern business productivity
theory

. DevOps, Agile, Lean, etc, all stem from the
Theory of Constraints

.  The theory focuses on treating organizations as
complex machines, and eliminating bottlenecks
to improve organizational efficiency

Eli Goldratt has been
described by Fortune
as a “guru to industry”
and by Business Week
as a “genius”. His book,
The Goal, is a gripping
fastpaced business
novel.

“Goal readers are now
doing the best work of
their lives.”

Success Magazine

“A factory may be an
unlikely setting for a
novel, but the book has
been wildly effective...”
Tom Peters

Required reading for
Amazon’s management.




Modernizes the Theory of Constraints
for software organizations

A fun read, business drama, not
textbook format

Demonstrates the relationship
between DevOps and throughput
optimization

Teaches the importance of VSM,
observability, and continuous
Improvement

A Novel About IT,
DevOps, and Helping e
Your Business Win
b
Gene Kim, Kevin Behr, | —. ‘ t
and George Spafford . B>

e
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JT Business Change Agile, Lean Six

Process )
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Reengineering
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DPM: a competing framework

"Developer Productivity Management (DPM)
focuses on the people, and answers questions
like, 'How can we get more output out of
individual developers and teams by defining and
tracking the right metrics? Such metrics typically
help to quantity output, evaluate performance
and competencies, build and manage teams, and
optimize collaboration and time management.

(from the Developer Productivity Engineering handbook
https://gradle.com/developer-productivity-engineering/ )



Low!]

LE> productivity’
\RE, | @ :

A-’ l‘. | —







> 4
INTERSTATE
BATTERIES

N

& Al

R

il

(e -

Al
ALl .
I'm A '
¥




Lap times at Talladega (s)

BJ MCLEOD

MICHAEL MCDOWELL
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Lap times at Talladega (s)
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Measuring productivity



ement Inevitably wants KPIs




Management inevitably wants KPIs

Lines of Code

Issues/backlog closed

Number of commits

Story Points
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SPACE framework

2021 ACM Queue, Volume 19, Issue 1
https://queue.acm.org/detail.cim?1d=3454124Kk

Satisfaction and well-being
Performance

Activity

Communication and collaboration

Efficiency and flow

21
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I Use these metrics with [even more] caution — they can proxy more things.



DORA (DevOps Research and Assessments)

See https://dora.dev
"DORA Is the largest and longest running research program of its kind, that seeks to
understand the capabillities that drive software delivery and operations performance.”

DELIVERY SPEED DELIVERY QUALITY

TIME TO RESTORE
SERVICE

DEPLOYMENT
FREQUENCY

LEAD TIME FOR

CHANGE CHANGE FAILURE RATE

Image source: Hadian Rahmat
https://medium.com/gits-apps-insight/dora-metrics-how-to-measure-software-delivery-performance-e890ec2011c0


https://dora.dev/

DORA pitfalls (https://dora.dev/guides/dora-metrics-four-keys/ )

» Setting metrics as a goal

» Having one metric to rule them all.

* Using Industry as a shield against improving.

* Making disparate comparisons.

* Having siloed ownership.

« Competing.

* Focusing on measurement at the expense of iImprovement.

24



DORA quick check = https://dora.dev/quickcheck/

DORA

Publications Research Capabilities

Take the 2024 DORA Survey now!

Take the DORA Quick Check .

Measure your team’s software delivery performance in less than a minute! Compare it to the rest of the industry by

responding to four multiple-choice questions. Compare your team’s performance to others, and discover which

capabilities you should focus on improving. We don’t store your answers or personal information.

QUESTION 1 OF 4
For the primary application or service you work on, what is your lead time for changes

Lead tlme (that is, how long does it take to go from code committed to code successfully running in
production)?

More than six months
One to six months

One week to one month

One day to one week
Less than one day

Less than one hour

QUESTION 2 OF 4

Deploy frequency

For the primary application or service you work on, how often does your organization
deploy code to production or release it to end users?

Less than once per six months

. Between once per month and once every six months
‘ Between once per week and once per month
. Between once per day and once per week

Between once per hour and once per dav dav

Guides

Quick Check

Resources

Community (A



Your software delivery performance

Compare to industry benchmark: | Financial Services v

Your performance

0.0

Lead time
One to six months
>6Mo
Deploy frequency
Between once per day and once per week
<6mo
Change fail rate
18% of changes fail
100% 20%
Failed deployment recovery time
One day to one week
>6Mo

2023 Industry baseline (Financial Services):

1-6mo
1-6mo
80% 70%
1-6mo
| Average

0 2 4 6 8

Tw-1mo 1d-1w <1d <1h

Tw-1mo 1d-1w 1h-1d on demand

60% 50% 40% 30% 20% 10% 0%

Tw-1mo 1d-1w <1d <1h

Standard deviation | Your performance



ADbi Noda presentation at DPE summit emphasizes higher focus on qualitative metrics
https://dpe.org/sessions/abi-noda/were-measuring-productivity-wrong/

Quantitative metric Qualitative metric
PR cycle time | work on small, iterative changes.

Never
Rarely
Sometimes
Very often
Always

Commit frequency | have uninterrupted time for deep work.

Never
Rarely
Sometimes
Very often
Always

Time to first review | receive code reviews in a timely manner.

Never
Rarely
Sometimes
Very often
Always
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Building 10x developers



10X ENGINEER




Myth Origin (probably)
The Coding War Games




Origin (probably) - The Coding War Games

In 1977, authors Tom DeMarcos and Timothy Lister devised a study called the Coding War
Games

From 1984 - 1986, more than 600 developers from 92 companies participated

The purpose was to discover the "best” and “worst” traits of developers

The competition unit was a group of competing programmers from the same organization
A program specification was fixed, and participants logged their time in completing it

Participants used their own workspace using familiar tooling and languages

https://www.gwern.net/docs/cs/algorithm/2001-demarco-peopleware-
whymeasureperformance.pdf



https://www.gwern.net/docs/cs/algorithm/2001-demarco-peopleware-whymeasureperformance.pdf
https://www.gwern.net/docs/cs/algorithm/2001-demarco-peopleware-whymeasureperformance.pdf

The “best” programmers outperformed the
worst by roughly a 10:1 ratio

There were some Iinteresting “hon-factors”:

Language

Years of Experience
Number of Defects
Salary



What Mattered?

Paired programmers from the same organizations performed at roughly the same level
The average difference was only 21% between paired participants
They didn’t work together on the task, but they came from the same organization

The best organizations performed 11.1x better than the worst

“While this productivity differential among programmers is
understandable, there is also a 10 to 1 difference in productivity

among software organizations.”

-Harlan (HD) Mills, Software Productivity in the Enterprise

https://trace.tennessee.edu/cgi/viewcontent.cgi?article=1010&context=utk harlan



https://trace.tennessee.edu/cgi/viewcontent.cgi?article=1010&context=utk_harlan

The best performers are clustering in some
organizations while the worst performers are
clustering in others.

Some companies are doing a lot worse than
others.

Something about their environment and
corporate culture is failing to attract and keep
good people or is making it impossible for
even good people to work effectively.



Average performance of those in the top quarter was 2.6
times better than that of those in the bottom quarter.

Table 8.3
Environments of the Best and Worst Performers

In the Coding War Games

Those Who Those Who
Performed in Performed in
Environmental Factor 1st Quartile 4th Quartile
1. How much dedicated work
space do you have? /18 sq. ft. 46 sq. ft.
2. Is 1t acceptably quiet? 57% yes 29% yes
3. Is it acceptably private? 62% yes 19% yes
4. Can you silence your phone? 2% yes 10% yes
5. Can you divert your calls? 16% yes 19% yes
6. Do people often interrupt
you needlessly? 38% Yyes 16% yes

Though the phrase had not yet been coined, increased
productivity came down to developer experience.



.. BUut Most Organizations Aren’t Alighed

In a study dated April 27, 2022, between Microsoft and the
University of Victoria in British Columbia, Developers and Managers
were surveyed on their interpretation of the SPACE framework



When surveyed with the following questions,
Developers and Managers answered much
differently

Developers Managers

When thinking about your When thinking about your
work, how do you define team, how do you define
productivity? productivity?

ICs define Managers define
own productivity  team’s productivity

Ry Bl 97
I 557 I 77 ()

I 507 217 (*)
I 247 I 337
I 53 I 15 7



https://arxiv.org/pdf/2111.04302.pdf
https://arxiv.org/pdf/2111.04302.pdf

DevOps, 12-Factor, Agile, etc, have still not captured all
bottlenecks, friction, and obstacles to throughput

Many are hiding in plain sight, in the developer experience
itself

A 10x organization should think about reducing build and test

feedback times, and improving the consistency and reliability
of builds
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Code

Sprint

Wait Time for Local Build
Debug Build Failure

Lunch / Elden Ring

Wait Time for Local Build

Waiting time for Cl Build

Investigate/Fix Flaky Tests
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THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE'S COMPILING.

7 HEY! GET BACK
TOWORK!

= § COMPILING! .
= 7 (U
" | \ ‘ . "'"
OH. CARRY ON. ' { AW __,_l._ )




THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

‘MY CODE'S COMPIEING

Testing
HEY! GET BACK
TO WORK!
: lil
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THE #1 PROGRAMMER EXCUSE
F OR LEGITIMATELY SLACKING OFF:

HEY! GET BACK
TO WORK:
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Netflix reduced a 62-minute test cycle time down to just under 5 minutes!
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What can you do?



Can Therbligs apply to software development?

<> Search U Use
<> Find Disassemble
Select O Inspect
ﬂ Grasp Preposition
Hold 7O\ Release Load
Transport Loaded Unavoidable Delay
\—/ Transport Empty Avoidable Delay
9 Position Plan

Z£ Assemble Rest



ldentify (and address!) productivity bottlenecks

Back to Theory of Constraints

https://www.leanproduction.com/theory-of-constraints/ Identify the
Constraint

Repeat the Exploit the
Process Constraint

Elevate the Subordinate &
Performance of Synchronize to
the Constraint the Constraint

46



Philosophical nature of constraints

L

Physical Typically equipment, but can also be other tangible items, such as material shortages, lack of
people, or lack of space.

Policy Required or recommended ways of working. May be informal (e.g., described to new employees
as "how things are done here”). Examples include company procedures (e.g., how lot sizes are
calculated, bonus plans, overtime policy), union contracts (e.g., a contract that prohibits cross-
training), or government regulations (e.g., mandated breaks).

Paradigm Deeply engrained beliefs or habits. For example, the belief that “we must always keep our
equipment running to lower the manufacturing cost per piece”. A close relative of the policy
constraint.

Market Occurs when production capacity exceeds sales (the external marketplace is constraining
throughput). If there is an effective ongoing application of the Theory of Constraints, eventually
the constraint is likely to move to the marketplace.

https://www.leanproduction.com/theory-of-constraints/ 47



Nature of constraints applied to software engineering

Constraint |Description

Physical Inadequate equipment
Lack of space

Noisy work area

Lack of DevOps

Policy Excessive meetings
Company won't allow adoption of new tools

Paradigm SEU
'It's always been done this way"
Siloed development teams

Market Writing code that doesn't matter (or, at least, the developer doesn't
know why it matters)




Are your problems technology problems or HR problems?

Technology

oroblems . CONNECtiVIty Issues

Archaic codebase

HR

sroblems  Resistance to change

Hardened processes

49



Modern toolchains

&

DevOps and CI/CD IDE Al

o
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& L Search
EMPLOYEES.SQLRPGLE & @ & = ([
LIAMA > QRPGLESRC > EMPLOYEES.SQLRPGLE > @ LoadSubfile 1
106 Dcl-Proc LoadSubfile; — 2
Lo/ UCL=S LLount Lntisj; e 3
108 Dcl-S Action Char(1); ‘48
109 Dcl-S LongAct Char(3); ——
110 o
111 ClearSubfile(); jio I
112 i :
113 EXEC 5SQL DECLARE empCur CURSOR FOR Br .
114 SELECT EMPNO, FIRSTNME, LASTNAME, JOB Ji n
115 FROM SAMPLE.EMPLOYEE R
116 WHERE WORKDEPT = :DEPTNO; TEE%
L7 More Actions... 4 e
118 EXEC SQL OPEN empCur; e
119 Run statement in Db2 for i
120 if (sqlstate = '00000'); -
121
122 dou (sqlstate <> '00000');
123 EXEC SQL
124 FETCH NEXT FROM empCur
125 INTO :Employee.EMPNO,
PROBLEMS 8 TERMINAL OUTPUT RUN AND DEBUG IBM | DEBUG CONSOLE
v RESULTS
View will be active when a statement is executed.

il

-
®O0A8 ¥ detoss74dev [ New job (1)

SELECT EMPNO, FIRSTNME,

FROM EMPLOYEE
WHERE WORKDEPT =

:DEPTNO

Q

= SELECT EMPNO, FIRSTNME, LASTNAME, JOB Untitled-1 @

LASTNAME, JOB

Ln 116, Col 36 Spaces: 2

LF

RPGLE

8 .
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« >
runner.pgm.rpgle db.sqlrpgle @
rpgle > db.sqlrpgle > ...
462 dcl-proc updateCacheBalance;
500 INSERT (BALCUSNO, CUSBALANCE)
501 VALUES (SOURCE.BALCUSNO, SOURCE.CUSBALANCE);
502 endsl;
503 end-proc;
504
505 // procedure to get the latest balance for a customer
506 dcl-proc getCachedBalance export;
507 dcl-pi *n zoned(10:2);
type char(1) const;
cusno int(10) const;
end-pi;
dcl-f balances qualified usropn usage(*input);
dcl-ds balance likerec(balances.BALFMT);
select;
when (type = RLA);
OPEN balances;
chain (cusno) balances.BALFMT balance;
CLOSE balances;
return balance.CUSBALANCE;
when (type = SQL);
EXEC SQL
SELECT CUSBALANCE
INTO :balance.CUSBALANCE
FROM BALANCES
WHERE BALCUSNO = :cusno
ORDER BY BALASOF DESC
FETCH FIRST ROW ONLY;
if (sqlstate = '00000');
return balance.CUSBALANCE;
endif;
endsl;
return 0;
end-proc;
508 |

AIATAN] & ala =12 -

Pman <O ®O0A0 WO £ Live Share

£ workload Q) §o?
O @D (@LLr i@k d2aE ®
~ WORKLOAD 3 B3O &
v .evfevent
v vscode

{} actions.json
v cmd
runner.cmd
v rpgle
data.rpgle
db.sqglrpgle

runner.pgm.rpgle

balances.table
cards.table
customer.table

means.table

<
0 mimwwmns

trans.table

&

.gitignore

K4

makefile

> PROJECT EXPLORER
Ln 507, Col1 Spaces:2 LF RPGLE & 0Q



File Edit Selection View Go Run Terminal Help (o £ ibmi-company_system Uy [0 -

PIECES COPILOT

v

Understanding dept.pgm.sqlrpgle @ GPT3.5 16k

L e

To generate a responsive web page based on the emps.dspf file and the corresponding Python backend, you can

follow these steps:
e Set up a Python web framework: Choose a Python web framework like Flask or Django to build the backend of

your web application. Install the necessary dependencies and set up a basic project structure.

e Create a route for the web page: In your Python backend, define a route that will handle requests for the web
page. For example, using Flask, you can define a route like this:

LLL ]

rEl python > [_C’]

from flask import Flask, render_template

app = Flask(__name_ )

def emps_page():
# Logic to fetch data from the database and pass it to the template
=

1
p
3
4
5 @app.route('/emps"')
6
7
8
z) return render_template( 'emps.html’', employees=employees)

e Fetch data from the database: Write the necessary code in your Python backend to fetch data from the
database. You can use a database library like SQLAIchemy or psycopg?2 to interact with the database. Retrieve

Suggested Queries VvV

What database system is being used to store the employee data? Are there any specific security measures implemented when
fetching data from the database? How are potential errors or exceptions handled in the Python backend code? Are there any...

( |

= QAVPETL1. = employees.pgm.sqglrpgle 9+, M @ = depts.dspf = emps.dspf M makefile
M makefile
1
2 BIN LIB=CMPSYS
3 LIBLIST=$(BIN_LIB)
4 SHELL=/Q0penSys/usr/bin/qgsh
5
6 all: depts.pgm.sqlrpgle employees.pgm.sqlrpgle mypgm.pgm.rpgle
7
8 ## Targets
9
10 depts.pgm.sqlrpgle: depts.dspf department.table
11 employees.pgm.sqlrpgle: emps.dspf employee.table
12 mypgm.pgm.rpgle: constants.rpgleinc
13
14 ## Rules
15
16 %.pgm.sqlrpgle: grpglesrc/%.pgm.sqlrpgle
17 system -s "CHGATR OBJ('$<') ATR(*CCSID) VALUE(1252)"
18 liblist -a $(LIBLIST);\
19 system "CRTSQLRPGI OBJ($(BIN_LIB)/$*) SRCSTMF('$<') COMMIT(*NONE) DBGVIEW(*SOURCE)
20 @touch $@
21
22 %.pgm.rpgle: qrpglesrc/%.pgm.rpgle
23 liblist -a $(LIBLIST);\
24 system "CRTBNDRPG PGM($(BIN LIB)/$*) SRCSTMF('$<') OPTION(*EVENTF) DBGVIEW(*SOURCE
25 @touch $@
26
27 %.dspf: gddssrc/%.dspf
28 -system -qi "CRTSRCPF FILE($(BIN_LIB)/QDDSSRC) RCDLEN(112)"
29 system "CPYFRMSTMF FROMSTMF('./qddssrc/$*.dspf') TOMBR('/QSYS.1lib/$(BIN LIB).l1lib/Q
30 system -s "CRTDSPF FILE($(BIN LIB)/$*) SRCFILE($(BIN LIB)/QDDSSRC) SRCMBR(%$*)"
31 @touch $@
32
33 %.table: gddssrc/%.table
34 liblist -c $(BIN _LIB);\
35 system "RUNSQLSTM SRCSTMF('$<') COMMIT(*NONE)"
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Gartner

Al Use Case Prism for
Software Development
and Testing

Scenario-Driven API Testing

Unit Test Creation Autocompletion

Test Data Generation Test Self-Healing

Test Insights
Customer-Journey-Driven Testing

Test Set Optimization

Semantic Branching and Merging

Performance Engineering
Requirements-Derived Testing

Defect Prediction
Automatic Defect Classification

Manual Test Conversion

Intelligent Refactoring
Code Search/Reuse

Al-Augmented Design

Source: Gartner: Artificial Intelligence Use Case Prism for Software Development and Testing

https://www.gartner.com/document/3994888

A Optimal Test Selection
Progressive Feature Release
Security Vulnerability

Detection

Feasibility



Industry-standard technologies in your solution
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Organizational factors

Change agents

Remote work?

Performance
reviews

Excessive
meetings?

Management
focus on
enablement

Community
Involvement
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Your homework

Resources In this handout

Do a DPE-centric analysis when:
 Managing a team

» Collaborating with peers

* Performing

Promote developer satisfaction by:
 |dentifying pain points
» Addressing directly

BE A CHANGE AGENT!!!
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DPE Will Become Standard Practice

Because the World Should Foster Developer Joy
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