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Leiningen
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Leiningen
Project automation & configuration
http://leiningen.org/

Follow the install instructions
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Generating a Project

At command line

lein new app lectureexample
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Open the Project in Light Table

LightTable pil -y Edit View Window

New file 8N
Open file ¢ ¥80
Open folder

|« | > || 88 E oo | o | | = v || @ clojure : ] (Q

FAVORITES Name Date Modif
(2] Favorites » @ lectureexample Today, 5:3
|z Desktop » (] assignments Today, 11:

lectureexample/
doc/
resources/
src/
lectureexample/

core.clj

test/
lectureexample/

core_test.clj
LICENSE
project.clj
README.md

Thursday, September 10, 15



core.cl]

core.clj

(ns lectureexample.core
(:gen-class))

(defn -main
"I don't do a whole lot ... yet."
& args]
(println "Hello, World!"))

1
2
3
4
5
6
7
8
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namespaces

each file in src is a namespace

(ns lectureexample.core
(:gen-class))

Follow Java's conventions

lectureexample.core
Needs to be in file core.clj
Inside directory lectureexample
If namespace name has a "-" in it

Filename uses " " instead of "-"
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New Namespace

lectureexample/src/lectureexample/add _methods.clj

(ns lectureexample.add-methods
(:gen-class))

(defn add-5

[X]
(+ x9))

(defn add-10

[X]
(+ x 10))

(defn add-20

[X]
(+x 20))

(defn- add-100

[X]
(+ x 100))
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Using Functions In different namespace

(ns lectureexample.core
(:gen-class))

(defn -main
"l don't do a whole lot ... yet."
[& args]
(printin "Hello, World!"))

(lectureexample.add-methods/add-10 10) Don’t do this
Too much typing

Hides dependancies

Thursday, September 10, 15



:require :refer :ali

Can access all public methods in other namespace with name of function

(ns lectureexample.core
(:require [lectureexample.add-methods :refer :all])
(:gen-class))

Avoid :refer :all

(@dd-58)  ;;Works fine Hard to tell where functions are defined

(add-10 8) ;;Works fine
(add-20 8) ;;Works fine
(add-100 8) ;;Compile error - private method
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:require :as

Can access all public methods in other namespace
Name of the function has qualifier

(ns lectureexample.core
(:require [lectureexample.add-methods :as adder])
(:gen-class))

(adder/add-5 8) ;;Works fine
(adder/add-10 8) ;;Works fine
(adder/add-20 8) ;;Works fine
(adder/add-100 8) ;;Compile Error
(add-5 10) ;;Compile Error
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:require :refer

Can access all public methods listed after :refer

(ns lectureexample.core
(:require [lectureexample.add-methods :refer [add-5 add-10]])
(:gen-class))

(add-5 8) *Works fine
(add-10 8) ;;Works fine
(add-20 8) ;;Compile Error

(add-100 8) ;;Compile Error
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Adding more than one namespace

(ns rdr-interface.gui

(:require [rdr-interface.data :as data]
rdr-interface.web :as web]
rdr-interface.html :as html]
rdr-interface.gui-student :as sqgui]
rdr-interface.gui-open-group :refer [show-groups]]
rdr-interface.gui-input-list :refer [show-input-list-window]]
'seesaw.dev :as sd]
'seesaw.table :as table]
'seesaw.mig :as mig])
[seesaw.core :refer :all]
'seesaw.swingx :refer :all])
(:gen-class))
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REPL Syntax is Different

(use 'clojure.tools.trace)

Not recommended for projects
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clojure.tools.trace

https://github.com/clojure/tools.trace

Defines tracing macros/fns to help you see what your code is doing.

Shows input and return values

Several ways to to turn on tracing

Replace defn with deftrace
trace-vars
trace-ns
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Using deftrace

(ns lectureexample.core
(:require [clojure.tools.trace :refer :all]))

(deftrace add-10

[X]
(+ x 10))

(deftrace add-ten

"adds 10 to each element in collection”
[collection result]
(if (seq collection)

(let [element (first collection)

plus-10 (add-10 element)]
(add-ten (rest collection) (conj result plus-10)))
result))

(add-ten [1 2 3] ])
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The Trace

core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:
core.clj:

TRACE t7011: (add-ten [1 2 3] [])

TRACE t7012:
TRACE t7012:
TRACE t7013:
TRACE t7014:
TRACE t7014:
TRACE t7015:
TRACE t7016:
TRACE t7016:
TRACE t7017:
TRACE t7017:
TRACE t7015:
TRACE t7013:

(add-10 1)
=> 11
(add-ten (2 3) [11])
(add-10 2
=> 12
(add-ten (3) [11 12])
(add-10 3)
=>13
(add-ten () [11 12 13])
=>[11 12 13]
=>[11 12 13]
=>[11 12 13]

TRACE t7011: =>[11 12 13]
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Using trace-vars

(ns lectureexample.core
(:require [clojure.tools.trace :refer :all]))

(defn add-10

[X]
(+x10))

(defn add-ten
"adds 10 to each element in collection”
[collection result]
(if (seq collection)
(let [element (first collection)
plus-10 (add-10 element)]

(add-ten (rest collection) (conj result plus-10)))

result))

(trace-vars add-ten)
(add-ten [1 2 3] [])

Each time you change
add-ten you need to evaluate
(trace-vars add-ten)

Use (untrace-vars add-ten)
to turn off tracing
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Using trace-ns

(trace-ns 'lectureexample.core)

(untrace-ns 'lectureexample.core)
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Configuring Project

Add trace to dependencies in project.clj file

Add :require in source code

20
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project.cl]

(defproject lectureexample "0.1.0-SNAPSHOT"
.description "FIXME: write description”
-url "http://example.com/FIXME"
license {:name "Eclipse Public License"
-url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.7.0"]
[org.clojure/tools.trace "0.7.8"]]
:main *:skip-aot lectureexample.core
target-path "target/%s"
.profiles {:uberjar {:aot :all}})

21
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Source code

(ns lectureexample.core
(:require [clojure.tools.trace :refer :all])
(:gen-class))

(defn add-10

[X]
(+ x 10))

(defn add-ten
"adds 10 to each element in collection”
[collection result]
(if (seq collection)
(let [element (first collection)
plus-10 (add-10 element)]
(add-ten (rest collection) (conj result plus-10)))

result))
22
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Unit Tests

23
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Leiningen Projects Include Testing

lectureexample/
Sets up requirements for tests doc/

resources/
src/
lectureexample/

Clojure has testing framework

core.clj
test/
lectureexample/
core_test.clj
LICENSE
project.clj
README.md

Similar to JUnit

24
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Generated test file: core_test.clj

(ns lectureexample.core-test
(:require [clojure.test :refer :all]
[lectureexample.core :refer :all]))

(deftest test-add-ten

(testing "FIXME, | fail."
(is (= 0 1)))) testing - optional, label for the output

deftest - defines the test

IS - testing method

25
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Some Tests

(deftest test-add-ten

(is (= (add-ten [1 2 3] []) [11 12 13)))

(is (= (add-ten [1][])  [11]))

(is (= (add-ten (] []) 1))

(is (thrown? clojure.lang.ArityException (add-ten [1 2]))))

Inside of is place some statement about code that returns true/false

26
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Light Table & Tests

Light Table does not run your tests for you :(

Will see two different ways to run the tests

27
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Semi-Manual

(ns lectureexample.core-test
(:require [clojure.test :refer :all]
[lectureexample.core :refer :all]))

(defn reload-tests

[ .reload-all

(use 'lectureexample.core :reload-all) reload defintions of your code
(use 'lectureexample.core-test :reload-all)

(run-tests 'lectureexample.core-test)) run-tests - runs the test

(reload-tests)

(deftest test-add-ten
s (=(add-ten[123][]) [11 12 13)))
(= (add-ten [1][])  [11]))

(= (add ten[][]) (1))
(=12))
S (thrown’? clojure.lang.ArityException (add-ten [1 2]))))

(i
(is
(is
(is
(i

28
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How to Run test Automatically

lein-test-refresh

Leiningen plug-in
Runs tests when your source code files change
Need to run Leiningen command

Need to configure project

29
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project.cl]

(defproject lectureexample "0.1.0-SNAPSHOT"
.description "FIXME: write description”
-url "http://example.com/FIXME"
license {:name "Eclipse Public License"
-url "http://www.eclipse.org/legal/epl-v10.html"}
:dependencies [[org.clojure/clojure "1.7.0"]
[org.clojure/tools.trace "0.7.8"]]
:main *:skip-aot lectureexample.core
‘target-path "target/%s"
.profiles {:uberjar {:aot :all}}
:plugins [[com.jakemccrary/lein-test-refresh "0.9.0"]])

30
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Starting lein-test-refresh

In terminal/command line
Go to project directory
cd lectureexample/

Run lein test-refresh

lein test-refresh

Every time you save a source file test-refresh reload code & runs test

31
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Sample Output

Al pro 18->lein test-refresh

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

kkkkkkkkkkkkkkk Runnlng teStS kkkkkkkkkkkkkkk

-reloading (lectureexample.core lectureexample.core-test lectureexample.add-methods)
Testing lectureexample.core-test

Ran 0 tests containing O assertions.
0 failures, 0O errors.

Testing lectureexample.core-test

FAIL in (test-add-ten) (core_test.clj:18)
expected: (=1 2)
actual: (not (= 1 2))

Ran 1 tests containing 5 assertions.
1 failures, O errors.

Failed 1 of 5 assertions
Finished at 19:42:40.035 (run time: 0.263s)

32
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are - Shortcut for multiple is

(deftest test-add-ten

(is (= (add-ten
(is (= (add-ten
(is (= (add-ten
(is (= (

123][]) [111213)])
A1) 1)

10) 1)

is (= (add-ten nil []) [])

(deftest test-add-ten
(are [list result] (= (add-ten list []) result)

nil - ]))

12 3] [11 12 13]
1] [11]
I
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What to Test

Everything that could possibly break

Test values
Inside valid range
Outside valid range
On the boundary between valid/invalid

GUIls are very hard to test
Keep GUI layer very thin
Unit test program behind the GUI, not the GUI

34
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Common Things Programs Handle Incorrectly

Adapted with permission from “A Short Catalog of
Test Ideas” by Brian Marick,

http.//www.testing.com/writings.html

Strings
Empty String

Collections
Empty Collection
Collection with one element
Collection with duplicate elements
Collections with maximum possible size

Numbers
Zero
The smallest number
Just below the smallest number
The largest number
Just above the largest number

35
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http://www.testing.com/writings.html
http://www.testing.com/writings.html

Test for sdsu-nth

(deftest sdsu-nth-test
(testing "sdsu-nth"
(are [answer list n] (= answer (sdsu-nth list n))
nil [] 0
nil [] 1
11123]0
2[123]1
3[123]2
nil[123]3
nil [1 2 3] -2
)

36
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Spyscope - Clojure Magic

37
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Spyscope

Useful debugging tool
Uses reader macros - Lisp magic

Does not work in Light Table, but does work with lein-test-refresh

Three reader macros

#spy/p
#spy/d
#spy/t

38
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Example - The Tests

(ns lectureexample.core-test
(:require [clojure.test :refer :all]
[lectureexample.core :refer :all]))

(deftest test-add-ten
(is (= (add-ten [1 2 3][] ) [11 12 13])))

39
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project.clj file

(defproject lectureexample "0.1.0-SNAPSHOT"
.description "FIXME: write description”
-url "http://example.com/FIXME"
license {:name "Eclipse Public License"
-url "http://www.eclipse.org/legal/epl-v10.htmI"}
:dependencies [[org.clojure/clojure "1.6.0"]
[org.clojure/tools.trace "0.7.8"]
[spyscope "0.1.5"]]
:main *:skip-aot lectureexample.core
target-path "target/%s"
.profiles {:uberjar {:aot :all}}
:plugins [[com.jakemccrary/lein-test-refresh "0.5.1"]])

40
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In Light Table - core.cl]

(ns lectureexample.core But do not evaluate in
(:require [clojure.tools.trace :refer :all] Light Table
[spyscope.core :refer :all])
(:gen-class))

(defn add-10

[X]
(+ x 10))

(defn add-ten
"adds 10 to each element in collection”
[collection result]
(if #spy/d (seq collection)
(let [element (first collection)
plus-10 (add-10 element)]
(add-ten (rest collection) #spy/d (conj result plus-10)))
result))

41
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Output using lein-test-refresh

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkrkkkkkkkxk

kkkkkkkkkkkkkkk : kkkkkkkkkkkkkkk
Running tests

-reloading (lectureexample.core lectureexample.core-test)

Testing lectureexample.core-test

lectureexample.core$add_ten.invoke(core.clj:14) (seq collection) => (1 2 3)
lectureexample.core$add_ten.invoke(core.clj:17) (conj result plus-10) => [11]
lectureexample.core$add_ten.invoke(core.clj:14) (seq collection) => (2 3)
lectureexample.core$add_ten.invoke(core.clj:17) (conj result plus-10) => [11 12]
lectureexample.core$add_ten.invoke(core.clj:14) (seq collection) => (3)
lectureexample.core$add_ten.invoke(core.clj:17) (conj result plus-10) =>[11 12 13]
lectureexample.core$add_ten.invoke(core.clj:14) (seq collection) => nil

Ran 1 tests containing 1 assertions.
0 failures, 0 errors.

Passed all tests
Finished at 20:00:28.457 (run time: 0.064s)

42
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With tools.trace

(ns lectureexample.core
(:require [clojure.tools.trace :as trace]
[spyscope.core :refer :all])
(:gen-class))

(defn add-10

[X]
(+x10))

(trace/deftrace add-ten
"adds 10 to each element in collection”
[collection result]
(if #spy/d (seq collection)
(let [element (first collection)
plus-10 (add-10 element)]
(add-ten (rest collection) #spy/d (conj result plus-10)))
result))

43
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Output

Testing lectureexample.core-test
TRACE t1939: (add-ten [1 2 3] [])

lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:15) (seq collection) => (1 2 3)
lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:18) (conj result plus-10) => [11]
TRACE t1940: | (add-ten (2 3) [11])
lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:15) (seq collection) => (2 3)

lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:18) (conj result plus-10) => [11 12]
TRACE t1941: | | (add-ten (3) [11 12])
lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:15) (seq collection) => (3)
lectureexample.core$eval1896%f 1430  auto  1897.invoke(core.clj:18) (conj result plus-10) => [11 12 13]
TRACE t1942: | | | (add-ten () [11 12 13])
lectureexample.core$eval1896%f 1430 auto  1897.invoke(core.clj:15) (seq collection) => nil

TRACE t1942: | | | => [11 12 13]

TRACE t1941: | | => [11 12 13]

TRACE t1940: | => [11 12 13]

TRACE t1939: => [11 12 13]

44
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Workflows

45
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Learning, Exploring

How does this work’? Evaluate in Light Table
What does this function really do?

How does this library work?

46
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Writing Code/Applications

Use Light Table as editor
Write Unit tests

Use lein-test-refresh

Use trace & spy when trouble

Find more errors when focus on unit tests

47

Thursday, September 10, 15



Cursive & Intellij

48
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Intellid & Cursive

https://cursiveclojure.com/userguide/

Download IntelliJ
One time install Cursive plugin
One time configure Java home

Each Project
One time create REPL settings for project

Run REPL
Load namespace

Run functions

Lots of configuration of IntelliJ possible

49

Thursday, September 10, 15



Installing Cursive

® O Welcome to IntelliJ IDEA

assignmentl

lectureexample .

master-pdf

Intellid IDEA

json-data

~[clojure /webprojects/json-data

Create New Project
cpt-letter

Import Project
json-example 1 Open

Check out from Version Control ~
TimeAdd

add-time _ :
# Configure + Get Help ~

Preferences
Plugins

Import Settings
Export Settings
Check for Update
Project Defaults

50
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Plugins

Show: All plugins ¥

Android Support

Android Support Version: 10.1.1.0

Ant Support Supports the development of Open Handset Alliance Android
applications with IntelliJ IDEA.

Bytecode Viewer
Copyright
Coverage

Cursive

CVS Integration
Eclipse Integration
EditorConfig

Git Integration
GitHub

Gradle

Install JetBrains plugin... Browse repositories... Install plugin from disk...

Cancel
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Browse Repositories
Repository: All ¥  Category: All

VCS INTEGRATION

.ignore 2,206,621 & 4 & & 4 .ignore
VCS INTEGRATION 3 weeks ago

AAHack

4] Install plugin

khkhid 2206621 downloads

Updated 8/13/15 wver 1.2
Aardvark

Jgnore
| | Donate ( or )
Accessors Plugin : : y : :
Jdgnore is a plugin for .gitlignore (G/7), .hgignore (Mercurial),
npmignore (INPM), .dockerignore (Docker), .chefignore (Chel),
.cvsignore (CVS), .bzrignore (Bazaar), .boringignore (Darcs),
Accurev [min-ignore (Monotone), ignore-glob (Fossil), .Jshintignore
(JSHinY), .tignore (Team Foundation), .p4ignore (Perforce),
JMooflgnore (Floobils) files in your project.

accurevé4didea Features

@ Files syntax highlight
@ Coloring ignored files in the Project View
@ Gitignore templates filtering and selecting in rules
generator by name and content
@ Show ignored files by specified ignore file (right click on
. gltignore file)
actiBPM 2.8 8 @ Create file in currently selected directory
@ Generate Gitignore rules basing on

AceJump

@ Add selected file/directory to ignore rules from popup
menu

@ Suggesting .g/tignore file creation for new project

@ Entries inspection (duplicated, covered, unused, relative,

Activity createlntent Inspection incorrect syntax, relative entries) with fix actions

@ Comments and brackets support

& Naviaation to entries in Proiect view

Action Tracker

HTTP Proxy Settings... Manage repositories...

Thursday, September 10, 15




'@ @ Custom Plugin Repositories

https://cursiveclojure.com/plugins-14.1.xml

Cancel

https://cursiveclojure.com/plugins-14.xml for IntelliJ 14
https://cursiveclojure.com/plugins-14.1.xml for IntelliJ 14.1
https://cursiveclojure.com/plugins-15.xml for Intellid 15
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® o Browse Repositories
Qr Cursive Repository: Allv  Category: All v

cursive-14.1-0.1.62

Bulk Load Modules ver 0.1.62

Copyright

-14.1-0.1.62

N/A
FindBugs-IDEA

Grammar-Kit

Javadoc Helper

LazySpring

LESS CSS Compiler

Log Support

MKS

HTTP Proxy Settings... Manage repositories...

Find Cursive and install
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Setting Java Home

IntelliJ IDEA QRFICH Edit View Navigate Code Analyze Refactor Build
@ New 3

1 Open... REPL for lectureexample v
Open Recent =

Close Project

lectureexample

Project v

Calectureexa
» [.idea ~.t Project Structure...

» Cldoc Other Settings Default Settings...
Clresourc : Configure Plugins...
v Elsrc Import Settings... Default Project Structure. %€
Fxnnrt Sattinna
N XoK ) Default Rroject Structure

Project SDK:
This SDK is default for all project modules.
A module specific SDK can be configured for earh of the modules as required.

& <N Y | New...

Project language level:
This language level is default for all project modules.
A module specific language level can be configured for each of the modules as required.

6 - @Override in interfaces

Project compiler output:
his path is used to store

55
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Create REPL configuration

- Project

v [Gfootest
» [O.idea
» Ddoc
Clresources
» Dlsrc
» Dtarget
» [Cltest
[] .gitignore
[) .hgignore
[) LICENSE
® project.clj
B README.md New

» ik External Libraries

= 1: Project

«] 7: Structure

o Cut
Copy
Copy Path
Copy as Plain Text
Copy Reference
1 Paste

[# Jump to Source

Find Usages
Analyze

Refactor
Add to Favorites

Reformat Code...

Delete...
2 Mark as Plain Text

Make Module footest’
:* Create 'REPL for footest'...
Run 'REPL for footest'
¥ Debug 'REPL for footest'
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Run REPL

m Tools VCS Window Help

Run 'REPL for lectureexample’ =

@ Debug 'REPL for lectureexample’ ~“D
Run 'REPL for lectureexample' with Coverage
» Run... “XR
&« Debug... XD
. Edit Configurations...
Stop b F2
Reload Changed Classes
Step Over F8

REPL Local: lectureexample.core

Connecting to local nREPL server...
Clojure 1.7.0

nREPL server started on port 49365 on host 127.0.0.1
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REPL Operations

VCS Window Help S _BAREE* N WONS

i Tasks & Contexts » >/examples/footest]

Save File as Template...
Generate JavaDoc...
Save Project as Template...
Manage Project Templates...

New Scratch File... O8N

IDE Scripting Console

Create Command-line Launcher...

@ REPL > % Load file in REPL
= Send top form to REPL 3P
: Send '(defn -main “l..)'to REPL R
3 Switch REPL NS to current file  "C3N
.. Clear output for current REPL
- Print last exception
" Search REPL history \¥E
View macro expansion

You need to confgure the keyboard short cuts
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Analyze Refactor Build Run
Override Methods... ~0

l . 10US...

Why Use Cursive

ParaEdit - manages parens

Code formatting

Autocomplete Reformat Code...

Debugger
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Debugger

IntelliJ IDEA File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Wi
® B l.add-methods - lectureexample - [~/Courses/69¢

J Bt

N O ¢ o6 M L v | ¢ %  3¥ REPL for lectureexample v

™ Ladd-methods
[x]
[

{(+ x 100))

1: Project

d

7: Structure

.
2
.

>
¥,

m Debugger [5] Console

{+, Frames = Variables

® Waiting until last debugger command completes

» 2: Favorites

$5:Debug % 6: TODO Terminal

L | Loaded classes are up to date. Nothing to reload. (14 minutes ago)
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