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o if you need me to explain this...

o ..then you need my OTHER tallkes
o testing!-) [other people's too]

o ie, I'm hot covering that Eodauj!—)




How do we besk iE?

.

ancient way: white-box, black-box

too-close moderin way...:

o unib-tests: white-boxy, dev-focused

o integration-tests: end-to-end

° majbe: human-in-loop QA
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QA = Quality Assurance (use a different term than "test", it's TOTALLY
different!!!)

Best way: Laers

unib-tests (fast run all the time)

o strictly on internal Llogic

o mock out “every” dependency

o fast above all (as they run all the time)
higher-layer tests

pattern language: match the CODE Layers!

If running automatically in the background, fast allows lower latency
for feedback;

if not, fast means you'll run tests more often; either way -> higher
productivity

The fundamental
things apply... e.q:
all tests must be reroducu‘.bte

o if any randomness, force a seed

o if depends on current time of

day, day of week, etc ek, must
fake time

test-first approach to fixing bugs
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...and many other excellent, necessary qualities of automated tests,
layered or not.
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How to best DBRa

o pure unib-test: mock out DB

o fine f we understand DB 100%
o 2nd layer int-test: emulated DB

o local, controlled, majbe th-mem

o including semantic constraints!
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DB = database

What's a Semantic
Cownstraint?

o e.q "after conn.close() no other call
is allowed, RuntimeError raised”

o o fale must emulate this behavior

o ...a mock will not unless you
already KNOW all about it (skill
worth it for maintainers)

A fake may also add constraints such as "DB size < 23 MB"
uses, should be OK.

— for test



"Body of tests" constant and reusable; difference among test layers is
"BOdj O‘F tesks” in the preparation for running the "body of tests" (optionally also in
extra checks afterwards for mocks).

o core reusable Far&

o exercises all relevant Fo&l«s

o including "simulated” exceptions
o optionally followed by (for mocks):

o check of calls, arguments, ...

11

Mocks aren't Falees

o ...nor other kinds of test doubles (see

htt ps: //raartinfowler.com/articles/
mocksArentStubs.html)

o dummy, fake, stub, spy, mock

o key issue: who owns/maintains




Mocks vs Falees

o mock: flexibly emulates anything
o depending on tests' calls on it
o leks you check calls, args, ...

o fale: fast Limited simulation

o of a specific comFahehE/medu.ia
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Both should also, on request, emulate error situations (e.g. "CPU on
fire":-) to check your code handles such disasters gracefully (almost
impossible to check w/o simulation!).
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How to kesk MLA

o pure unib-test: mock oub LL1, LL2

o fastest, mostly fine (team ownership)
o 2nd layer int-test: actual LL1, LL2

o if fast enough (check w/timeit)...

o dont need pure unib-test (less work)

If uncertain, try both ways — timeit!



Testing HLP
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DNS
h
e adap!: adapt B

DB DNS
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tradeoffs: mocks may be faster; mostly: ownership of test-double,
How to test HLP thus, how much detailed/precise understanding of corner cases is

needed
o pure unib-test: mock out MLB, MLC

o 2nd layer int-tests: actual MLB, MLC
o mock DBa, DNSa; mock or real LL2

o 3rd layer i-t: act. MLx, LL2, DBa, DNSa
o mock or fake DB, DNS

o (pick subsel, else, combinatorial explosion!)

1%




A Exampte HLP test
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mock olctual
MLA MLB MLC MLD

a‘cﬁ/u.od. >Eu&t
B DNS

adapt adapt
fo.ka mock
DNS

LL2 Aubh
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Use mock, fake, or
actual module?

o mock: fastest, least accurate
o actual: least work, if fast enough
o design it to be primeable for speed
o fake: best if there (thorough, deep, fast)

o coding a good fake is a Lot of work




DNS = Domain Naming System; once mostly a simple "my.host.com" -
Check ﬁOmF‘k’-Xi&j > 22.33.44.55 mapping, now (over?)grown into much richer
functionality (e.g., TXT records to validate ownership)

o e.g., external "DNS" module — what DNS
records?

o often: just A records, DN — IP

o brivial to mock or fake
o or: CNAME, HINFO, MX, NS, PTR, SOA, TXT, ...
o needs careful fake (mock VERY hard ko

make and keep correct and complete!)
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SLA = Service Level Agreement (e.g.: "90% of queries answered in <
Load~-test in LO\jﬁT‘S 33 msec")

o actual aLaned—Eime measurements
need end-to-end code po&l«s

o BUT: with intermediate tesks you can
get (t) time in your code plus (n)

number of calls ko external systems

o ...ahnd cain compu.&a worst case total
time as: t + n * (ext.sys.'s SLAs)
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"body of tests” for
load testing

not the same as for other kests
rather: take correctiness for granted;
o exercise perf-critical paths

usually best to separate for casier
aLaned—Eima measurement




In a sense, it's automatically a test-driven situation (since tests must
Test T‘@f&{:&orihgs exist before refactoring).

o within module: all talk applies (kaer
coverage; edit mocks or fakes ditto)

moving functionality between modules:
o at first, unit-tests must fail

o edit tests, mocks/fakes (check Pass!)
o run interm. inb-tests of higher levels

o versions with actual lower levels!
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Tests & logging
o unib-tests must be fast
o check only what's checkable fast
o for everything else:
o log/snapshot status in detail
o later, run batch/b.ground jobs to check
o batch sanity checks on logs/snaps: good idea

o including non-testing Producki.oh runs!
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