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Chapter 1. Introduction

Premise

The Bitumen Framework Handbook serves as a developer's guide to using Bitumen Framework for
developing applicationsin the Clojure programming language, giving you the knowhow to useit in various
situations.

What is it?

Bitumen Framework® isacollection of librariesfor devel oping Cloj ure? applicationson the Java™ Virtual
Machine. This handbook describes how to use those libraries for various use-cases.

Clojureisafunctional Lisp with strong focus on immutability and concurrency. Clojure also has excellent
Javainteroperability, something that Bitumen Framework libraries use heavily.

Intended Audience

Anideal reader would know enough Clojureto be ableto write short programs on her own and try out things
on the REPL. She would know general programming and logic concepts. Prior experience in application
programming using another language and knowing about Java/JVM to some extent may be helpful.

Bitumen Framework Libraries

This handbook contains several chapters, each dedicated to one specific library from the Bitumen
Framework. They broadly cover the following libraries:

¢ Clj-MiscUtil

* Clj-DBSpec
 OSS-JDBC

« Clj-DBCP
 Clj-Liquibase
* Lein-LB

+ Fountain-JDBC
« SQLRat

 Clj-StringTemplate

Description of Libraries

The libraries listed above serve different purposes toward developing applications. Their description is
below.

1URL: http://code.google.com/p/bitumenframework/ [http://code.google.com/p/bitumenframework/]
2 http://clojure.org [http://clojure.org]
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Clj-MiscUtil

Description: Clj-MiscUtil is an assortment of Clojure functions/macros to carry out miscellaneous
common activities (see Table of Contents, Chapter 2.)

Project URL: https://bitbucket.org/kumarshantanu/clj-miscutil/src [https://bitbucket.org/kumarshantanu/
clj-miscutil/src]

Clj-DBSpec

Description: Clj-DBSpec is a common configuration spec for dealing with relational databases e.g.
data source, connection, conversion of schema/tables/columns/indices names between the database and
Clojure.

Project URL: https://bitbucket.org/kumarshantanu/clj-dbspec/src [https://bitbucket.org/kumarshantanu/
clj-dbspec/src]

OSS-JDBC

Description: OSS-JDBC is a regularly updated collection of Open Source JDBC drivers for various
databases. The OSS-JDBC Maven artefact pullsin all IDBC drivers for supported databases.

Project URL: https://bitbucket.org/lkumarshantanu/oss-jdbc/src  [https://bitbucket.org/kumarshantanu/
oss-jdbc/src]

Clj-DBCP

Description: Clj-DBCP isasimple Java-6/Clojure wrapper around the Apache DBCP library for creating
database connection pools and for embedding databases in applications.

Project URL: https://bitbucket.org/kumarshantanu/clj-dbcp/src [https://bitbucket.org/kumarshantanu/clj-
dbcp/src]

Clj-Liquibase

Description: Clj-Liquibase is a simple Clojure DSL/wrapper around the Liquibase library http://
www.liquibase.org/ for carrying out relational database change management and migrations.

Project URL: https://bitbucket.org/kumarshantanu/clj-liquibase/src [https://bitbucket.org/
kumarshantanu/clj-liquibase/src]
Lein-LB

Description: Leiningen plugin for Liquibas;e,3 a database change management software.

Project URL: https.//bitbucket.org/lkumarshantanu/lein-1b/src [https://bitbucket.org/kumarshantanu/lein-
Ib/src]

Fountain-JDBC

Description: Fountain-JDBC is a Clojure wrapper for Spring-JD BC*.

Project URL: https://bitbucket.org/kumarshantanu/f ountain-jdbc/src [https://bitbucket.org/
kumarshantanu/fountain-jdbc/src]

SURL: http://www.liquibase.org/ [http://www.liguibase.org/]
AURL: http://www.springsource.org/about [http://www.springsource.org/about]
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SQLRat

Description: SQLRat isaClojure (v1.2 or later) library to access relational databases using entity objects
and to navigate entity relationsin a stateless manner. Easy to use and flexible - you can aso passin native
SQL for accessing the database.

Project URL: https://bitbucket.org/lkumarshantanu/sglrat/src [https://bitbucket.org/kumarshantanu/sglrat/
src]

Clj-StringTemplate
Description: Clj-StringTemplate is a simple Clojure wrapper around the StringTemplate library.

Project URL: https://bitbucket.org/kumarshantanu/clj-stringtempl ate/src [https://bitbucket.org/
kumarshantanu/clj-stringtempl ate/src]

Version matrix

The libraries described above have the following inter-dependncies:

Library==> Version Depends on==> Version
Clj-MiscUtil 0.2 - -
Clj-DBSpec 0.1 - -
OSS-JDBC 04 - -
Clj-DBCP 04 - -
Clj-Liquibase 0.1 Clj-DBSpec 0.1
Lein-LB 0.1 - (will use Clj-Liquibase|-

in0.2)

Clj-MiscUtil 0.2
Fountain-JDBC 0.1 Clj-DBSpec 0.1

Clj-MiscUtil 0.2
SQLRat 0.2 Clj-ArgUtil (deprecated) |0.1
Clj-StringTemplate 0.2 - -

Resources

Resources information related to the project are below.

Project location

URL: http://code.google.com/p/bitumenframework/ [http://code.google.com/p/bitumenframework/]

Documentation

You can access the source of this handbook: https://bitbucket.org/kumarshantanu/bituf-handbook/src
[https://bitbucket.org/kumarshantanu/bituf-handbook/src]. Apart from this handbook every project may
have its own tutorial/documentation that you can access at the respective project page.
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License

Unless mentioned otherwise all libraries in Bitumen Framework are released under Apache License 2.0°
However, please note each library may have its own respective license (owing to the dependencies).

Project Blog

On BlogSpot: http://bitumenframework.blogspot.com/ [http://bitumenframework.blogspot.com/]

Twitter

Author: http://twitter.com/kumarshantanu [http://twitter.com/kumarshantanu]

Project: http://twitter.com/bituf [http://twitter.com/bituf]
Reporting Bugs
Y ou can report bugs for every library to its respective project issue tracker on BitBucket.®

Discussion Group

On Google groups.  http://groups.google.com/group/bitumenframework  [http://groups.google.com/
group/bitumenframework]

Contributing
You are encouraged to participate in the development of Bitumen Framework. There is plenty of work

ahead to be accomplished and your contribution in terms of code, ideas, bug reports, feedback, graphic art
or whichever way you can, are most welcome.

Contact

Feel free to get in touch with the project author and members on the project discussion group. You can
also contact by writing an email to kumar(dot)shantanu(at)gmail (dot)com or via Twitter.

SURL: http://www.apache.org/licenses/LICENSE-2.0 [http://www.apache.org/licenses/LICENSE-2.0]
SURL: https://bitbucket.org/kumarshantanu/ [https://bitbucket.org/kumarshantanu/]



http://bitumenframework.blogspot.com/
http://bitumenframework.blogspot.com/
http://twitter.com/kumarshantanu
http://twitter.com/kumarshantanu
http://twitter.com/bituf
http://twitter.com/bituf
http://groups.google.com/group/bitumenframework
http://groups.google.com/group/bitumenframework
http://groups.google.com/group/bitumenframework
http://www.apache.org/licenses/LICENSE-2.0
http://www.apache.org/licenses/LICENSE-2.0
https://bitbucket.org/kumarshantanu/
https://bitbucket.org/kumarshantanu/

Chapter 2. Miscellaneous Activities

This chapter describes the usage of Clj-MiscUtil library for miscellaneous tasks. The tasks are categorized
below into sub-sections. Clj-MiscUTtil isunder the namespace org. bi tuf. clj-m scutil thatyou
can include asfollows:

(use 'org.bituf.clj-mscutil)
or
(ns exanpl e. app
(:require
[org.bituf.clj-mscutil :as mu]))

The examples bel ow assume the first statement.

Random values

Random numeric and string values may be required for various purposes while programming. The
random nunber andr andom st r i ng functions cater for these.

Generating a random number

To generate a random number (long), you can usether andom nunber function.

(random numnber)

Random numbers may be useful to create unique filenames or database table nameswith acommon prefix.
(str "invoices-2011-02-20-" (random numnber))

To obtain arandom number (double precision) from a certain min/max range, you can specify the range:

7, return a random nunber between 10 (included) and 20 (excl uded)
(random nunber 10 20)

For an example, to randomly pick avalue from a vector, you would use something like this:

(let [v[1234567829]]
(v (int (random nunmber O (count v)))))

Generating a random string

Random alphanumeric string can be generated using the r andom st r i ng function that returns string
of length 11-13 characters by default. Y ou can optionally specify alength of the random string.

(random string) ; string of random 11-13 characters

(randomstring 20) ; string of 20 random characters

Another way of generating a phanumeric random charactersis to use the r andom char seq function.
By default this function returns alazy-sequence of infinite al phanumeric characters but you can optionally
specify alength.

(random char seq) ; lazy seq of infinite random characters
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(random charseq 10) ; lazy seq of 10 random characters

Type checking

Clojure core has some built in functions to determine the types of values, such asnunber ?, stri ng?,
map? etc. Additional such functions not availablein Clojure core are below:

(bool ean? fal se) ; returns true
(bool ean? "hell 0") ; returns false

(not-bool ean? "hello") ; returns true

(not - bool ean? true) ; returns fal se

(date? (java.util.Date.)) ; returns true
(date? "hell 0") ; returns fal se
(not-date? (java.util.Date.)) ; returns false
(not-date? "hello") ; returns true

Pretty printing

These are some pretty printing functions that you can use:
with-stringwiter

Thismacro is used to assign a StringWriter to specified symbol in alet binding and execute body of code
in that context. Returns the string from StringWriter . Example:

(With-stringwiter s
(.append s "Hello")
(.append s "World")) ; returns "HelloWrld"

W th-err-str
Thismacroislikewi t h- out - str but for *err * instead of *out *.
pprint-str

This function (accepts one argument) prints anything that you pass to it using cl oj ure. pprint/
ppri nt and returns the result as string.

comma- sep-str
This function accepts a collection as argument and returns a comma separated string representation.
echo

This function is a simple diagnostic tool that pretty-prints anything (single argument) you pass to it and
returns the same argument.

Number sign detection

Detecting sign of numbersmay betricky. ( pos? 34) returnst r ue asexpected, but (pos? "Hel | 0")
throws Cl assCast Except i on. Theaternatives below return false in event of exceptions.

(zeronun? 0) ; return true
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(zeronunf 36) ; return false
(zeronun? "hello") ; returns false
(posnunf? 378) ; returns true
(posnun®? -32) ; returns false
(posnun®? :pgrs) ; returns false
(negnunf? 378) ; returns false
(negnun® - 32) ; returns true
(negnun®? :pgrs) ; returns false

Print tables

Printing tables of dataisuseful for many scenarios. Thedatato be printed asatableisgenerally acollection
of rows, optionally with a header row. You can usethe pri nt -t abl e function to print atable of data
to*out *.
(print-table [{:a 10 :b 20 :c 30}

{:a 40 :b 50 :c 60}

{:a 70 :b 80 :c 90}]) ; with titles "a", "b" and "c"

(print-table [[10 20 30]
[40 50 60]
[70 80 90]1]) ; Wi thout any titles

(print-table [:a :b :c]
[[10 20 30]
[40 50 60]
[70 80 90]1) ; With titles "a", "b" and "c"

The examples above use the defaults to print the tables. Y ou can override the defaults to ater the way
tables are printed. For example, every column width is computed by default, if you want to specify width
of columns you can use something like this:

(binding [*pt-cols-width* [5 -1 7]]
(print-table [{:id 1001 :name "Harry" :gender :mal e}
{:1d 2997 :nanme "Sanmant ha" :gender :femal e}
{:1d 8328 :nanme "Christie" :gender :female}]))

Other options you can override are as follows:

*pt - col um-del i nt -- columm delimter string

*pt-mn-cols-width* -- collection of mnimumw dth for each col umm
*pt - max- col s-wi dth* -- collection of maxi mumw dth for each col umm
*pt - col s-w dt h* -- collection of numeric width for each col umm

Note: One notable feature of * pt - col s-w dt h* isthat a non-positive number implies that the width
would be automatically computed.

Var metadata

Details about vars can be very useful during debugging, diagnostics or error reporting. Y ou can find out
the name (string) of avar using the macro var - namne, fn-body of the var using var - body function and
type/value of avalue using theval - dunp function.
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(var-nane map?) ; returns "nmap?"
(var-body map?) ; returns source code for map? function
(val -dunp #"[a-20-9]") ; returns type and value as string

Throwing exceptions

Throwing exceptions with sufficient diagnostic context in them is very important for meaningful error
reporting. The functions shown below let you throw exceptions with relevant context:

Function Which exception When to use

illegal-arg I1legal ArgumentException Y ou want to specify the reason as
one or more string values

illegal-arg-wap I1legal ArgumentException You want to wrap another
exception

illegal-argval I1legal ArgumentException Actua argument is different from
expected input

illegal-state I1legal StateException Y ou want to specify the reason as
one or more string values

illegal-state-wap I1legal StateException You want to wrap another
exception

unsupport ed- op UnsupportedOperationException | Y ou want to specify the reason as
one or more string values

unsupport ed- op- w ap UnsupportedOperationException |[You want to wrap another
exception

Examples of these functions are as follows:
(illegal-arg "name should not have nore than 3 vowel s")
(try (get-fname enpnane)

(catch Exception e
(illegal-arg-wap e (str "bad enpnane:

enpnane))))

(illegal -argval "enpnane" "string having 3 vowels or |ess" enpnane)
(illegal -state "Value of x cannot be > " max-x)

;; assuming e i s an exception
(illegal -state-wap e "Fahrenheit cannot be nore than 98.4 degrees")

(unsupported-op "Not yet inplenmented")

;; assuming e i s an exception
(unsupported-op e "Attenpt to carry out activity failed")
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Non-breaking error handling

This has been discussed * 2 on the Bitumen Framework blog.

When executing code that might throw an exception we generally wrap it in atry/catch block as we want
to deal with the breakage in execution flow. Dealing with execution breakage in-place makes the code
imperative and often brittle.

The maybe macro family

The maybe macro executes body of code and returns a vector of two elements - the first element being
the return value, and the second being the exception.

(rmaybe (pos? 648)) ; returns [true nil]
(maybe (pos? nil)) ; returns [nil <Null Poi nterException instance>]

Since maybe is a macro you can pass arbitrary body of well-formed code to it and it will consistently
return a 2-element vector every time. An example usage of maybe isasfollows:

(doseq [[ret ex] (map #(maybe (process-order %) orders)]
(or ret (log/success ret))
(or ex (do (log/error ex)
(trigger-alert ex))))

There are two close cousins of the naybe macro, called maybe- r et (gets the return value, or ni |
when an exception is thrown) and maybe- ex (getsthe exception, or ni | when no exception is thrown).

(maybe-ret (Integer/parselnt "45")) ; returns 45
(maybe-ret (Integer/parselnt "hello")) ; returns nil
(maybe-ex (1 nteger/parselnt "45")) ; returns nil

(maybe-ex (I nteger/parselnt "hello")) ; returns Number Format Excepti on

Selectively uphold or ignore exceptions

At times we may need to ignore or uphold exceptions based on the context. The macrosfilter-
excepti on (takes apredicate function) and wi t h- excepti ons (takeslist of exceptionsto uphold
and ignore) let us do exactly that. Both macrosreturn ni | when an exception isignored.

When you need arbitrary control over how/when to filter an exception you can use filter-
exception.

(filter-exception #(instance? C assCastException %
(pos? "hello")) ; returns nil

Another situation is when you know beforehand which exceptions to uphold and which onesto ignore.

;; throws exception

(with-exceptions [I]]egal Argunent Exception |11 egal St ateExcepti on]
[ Runti meExcepti on]
"foo" ; non-effective return val ue

part 1: http://bitumenframework.blogspot.com/2010/11/non-breaking-error-handling-in-clojure.html
Part 2: http://bitumenframework.blogspot.com/2011/01/non-breaking-error-handling-in-clojure.html
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(throw (111 egal Argunment Exception. "dummy")))

7, swal l ows exception

(with-exceptions [I]]egal Argunent Exception |11 egal St ateExcepti on]
[ Runti meExcepti on]
"foo" ; non-effective return val ue

(throw (Nul | Poi nter Exception. "dumy")))

Type conversion

Typeconversionisone of the most frequent needs during data processing. Thetable below describeswhich
function converts to which type. All functions in this section accept input in various formats and try to
coerce the input into desired type.

Function Convertsto Remarks

as-string string converts anything to string (i.e. : key becomes
"key")

java-filepath string Replaces path separators in supplied filepath with
Java-compatible platform independent separator

split-filepath vector of 2 string|Splitsfilepath asfiledir (with platform-independent

elements path separator) and filename and returns a vector

containing both

pick-filedir string Picksfiledir from a given filepath

pi ck-fil enane string Picks filename from a given filepath

as-vstr string Verbose string (i.e. ni | becomes "<ni | >")

as- keys collection Gets keys of amap, or the entire collection if not a
map

as-val s collection Gets vals of map, or the entire collection of not a
map

as-vector vector Turns anything into a vector

as- set set Turns anything into a set

as- map map Turns anything into a map

coerce depends on the predicate| Coerces value using a predicate function

function

as- bool ean boolean Parses anything as boolean

as-short short integer Parses anything as short

as-i nt eger integer Parses anything as integer

as-1ong long integer Parses anything as long

as-fl oat float Parses anything as float

as-doubl e double Parses anything as double

‘not - associated functions

Quiteoftenweusea( not ..) versionof abooleanfunction,e.g. (not (nap? f 0o)) whilechecking
for conditions. The functions listed below are shorthand of using with not :

10
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Function==> Counterpart Function==> Counterpart
in clojurecore in clojurecore
any? not - any? not - associ ati ve? |associ ative?
not - bound? bound? not - char ? char?
not - chunked- seq? |chunked-seq? not - cl ass? cl ass?
not-col | ? coll? not - cont ai ns? cont ai ns?
not - count ed? count ed? not - deci mal ? deci mal ?
not - del ay? del ay? not - di stinct? di stinct?
not - enpty? enpty? not - even? even?
not - ext ends? ext ends? not - f al se? fal se?
not - f | oat ? fl oat? not - fn? fn?
not - f ut ur e- future- not - f ut ur e-done? |f ut ure-done?
cancel | ed? cancel | ed?
not - f ut ure? future? not -i dentical ? i dentical ?
not-ifn? ifn? not -i nst ance? i nstance?
not - i nt eger ? i nteger? not -i sa? i sa?
not - keywor d? keywor d? not-1list? list?
not - map? map? not - neg? neg?
not-nil ? nil? not - nunber ? nunber ?
not - odd? odd? not - pos? pos?
not-ratio? rati o? not-rational ? rational ?
not -reversi bl e? |reversible? not - sati sfies? satisfies?
not - seq? seq? not - sequenti al ? |sequential ?
not - set ? set? not - sorted? sorted?
not - speci al - speci al -synbol ? |not-string? string?
synbol ?
not - synbol ? synbol ? not - t hr ead- t hr ead- bound?
bound?

not-true? true? not - var ? var ?
not - vector ? vector? not - zer o? zero?

Map transformation

Transforming collections can be easily done using map or f or . However, transforming maps always
involves destructuring the key and value and then apply any transformation. The functions nmap- keys
and map- val s let you simply transform either the keys or the values of a map. When using map- keys
you must ensure that the transformed set of keys are unique.

(map-keys inc (array-map 1 2 3 4 5 6)) ; returns {2 2 4 4 6 6}

(map-val s dec (array-map 1 2 3 4 5 6)) ; returns {1 1 3 3 5 5}

11
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Array types

Dealing with arrays may become unavoidable when working with Java libraries. The following functions
may help:

array-type

arr ay-t ype returns the common type (class) of elementsthat can be contained in the array.
array?

arr ay? returnstrueif the argument is an array, false otherwise.

not-array?

not -array?issameas(not (array? foo)).

‘cont ai ns-val ? : contai ns? for value

The cont ai ns? function in clojure.core looks for a key in a collection. For a vector the keys are the
indices, for setsthey are the elements and for mapsthey are keys. Thecont ai ns- val ? function looks
for values instead of keys.

(contains? [:a:b:c] :b) ; returns false
(contains-val? [:a :b :c] :b) ; returns true

jo})

(contains? {:a 10 :b 20} 20) ; returns false
(contains-val? {:a 10 :b 20} 20) ; returns true

Stack trace and Exceptions

This concept has been discussed® on the Bitumen Framework Blog.

Exception stack trace for Clojure code usually includes quite some unwanted entries, which are not very
useful while debugging and rather clutter the view. The function pri nt - except i on- st ackt race
can be used to print an exception stack trace with reduced clutter. It falls back to the following as stack
trace elements (in that order):

1. Application code and Dependencies (without Clojure core/contrib or Java code)
2. Clojure core/contrib and application code (without Java code)
3. All Java and Clojure code (everything)

When trying this on the REPL with Clojure core/contrib libraries, you may not encounter #1 in the stack
trace.

There are two convenience macros-! and! ! that accept a body of code and print friendly stack trace if
there is any exception. The difference between thetwo isthat ! prints only required columns of the stack
traceand ! ! prints an additional IDE Reference column to generate filenames clickable within the IDE
(tested on Eclipse and IDEA). Exampleis below:

(! (foo arg)) ; prints normal stack-trace col ums

SURL: http://bitumenframework.blogspot.com/2010/10/stack-traces-for-clojure-app.html
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('! (foo arg)) ; prints extra IDE reference colum

Assertion helpers

verify-arg

Throws Illegal ArgumentException if body of code does not return true.
(verify-arg (nap? arg)) ; verifies arg is a nap
verify-type

Throws Illegal ArgumentException if argument does not match expected type.
(verify-type java.util.Date join-date)

verify-cond

This macro is same as verify-arg but throws IllegaStateException instead of
I1legal ArgumentException.

verify-opt

Thisfunction ensuresthat only permitted optional argumentsare passed asoptional argumentsto afunction
or macro.

(defn foo
[arg & {:keys [a b] :as opt}] {:pre [(verify-opt [:a :b] opt)]}
col)

Type annotation

This topic has been discussed* on the Bitumen Framework blog.

Type annotation is a way to inject type metadata into regular objects without altering their content. The
type metadata can be read back later to act upon themin different ways.

Annotating with types

The following functions help you annotate objects with type metadata:
typed
This function annotates an object with specified type(s), e.g.

(typed [:argentina :spain]
: speaks- spani sh) ; tag the object with one type

(typed {:name "Henry"
:age 23
. pl ace "Connecticut"}

AURL: http://bitumenframework.blogspot.com/2010/10/ty ped-abstractions-in-clojure.html
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. person-data :has-age :has-nane) ; tag object with nmultiple types
(typed 65 :average-wei ght) ; throws exception - 65 is not object
ftyped

For non-abjects such as numbers, string, date etc. we need to use f t yped so that they can be coerced as
objects before they are type-annotated, e.g.

(ftyped 65 :average-wei ght) ; this works fine

Note: Objects created using f t yped are no-arg functions that must be executed to return the wrapped
value, e.g.

(let [d (ftyped 60 :retirenent-age)] (d))
obj?
not-obj?

These functions tell whether a value is an object (i.e. whether it implements the | Object protocol) or not.
Only such objects can be annotated with type metadata.

Reading the types back

type-meta
This function returns the type metadata of an object

(type-neta (typed {:order-id 34}
: pendi ng)) ; returns :pending

(type-neta (typed [:france :gernany]
:european :countries)) ; returns [:european :countries]

(type-neta (typed (typed [10 20]

: nunber s)
. sanpl e)) ; returns [:nunbers :sanple]

Removing type information

untyped
This function can be used to remove type information from an object.

(type-nmeta (untyped (typed {:a 10 :b 20} :abc))) ; returns nil

Type hierarchies and implied types

Note: The type and hierarchy system described here works in conjunction with t ype
and i sa? functions and integrates with Clojure multi-methods ° ©.

SURL: http://clojure.org/multimethods
SURL: http://dosync.posterous.com/beyond-javascript-prototype-chains
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Clojure has a built-in feature of type annotation and hierarchy independent of the objects themselves. It
means objects are not hard-bound to the types (asin classes, e.g. Java) and type hierarchies can be applied
at runtime. This feature enables multiple-inheritance of typesin Clojure. See this example:

(derive ::enployee ::salaried) ; enployee is salaried
(derive ::salaried ::person) ; salaried is a person

;; returns true because ::enployee is both ::salaried and ::person
(every? #(typed? (typed {:id 3964 :nane "Joe"}

.. enpl oyee) %
[::salaried ::person])

;; returns true because ::enployee is at |least ::person
(some #(typed? (typed {:id 9604 :nane "Cher"}
.. enpl oyee) %
[::freelancer ::person])
typed?

Y ou would notice that the code snippet makes use of the functiont yped?, which returnstrueif the object
isof specified type. Itinternally makesuse of thei sa? function that knows about the specified and global
hierarchies.

Keyword/String conversion

The keyword/string conversion functions would be best shown with examples:

(k-to-canelstr :to-do) ; returns "toDo"
(camel str-to-k "toDo") ; returns :to-do

(k-to-nmet hodnane :to-do ["add"]) ; returns "addToDo" (now see k-to-canel str)

(k-to-setter :price) ; returns "setPrice"

(k-to-setter :set-price) ; returns "setPrice" (detects "set", no repeat)
(k-to-getter :price) ; returns "getPrice"

(k-to-getter :get-price) ; returns "getPrice" (detects "get", no repeat)

(k-to-getter :is-in-stock) ; returns "islnStock" (detects "is" too)

(coll-as-string [:a :b :c]) ; returns ["a" "b" "c"]
(col | -as-keys ["a" "b" "c"]) ; returns [:a :b :c]
(keys-to-str {:a 10 : b 20}) ; returns {"a" 10 "b" 20}
(str-to-keys {"a" 10 "b" 20}) ; returns {:a 10 :b 20}

Reflection (not for performance-critical code)

The examples below show how to use the API:

Call Java methods
(method "Hello" :char-at 0) ; .charAt(0) - returns \H

(method (call-specs "Hello"
[:char-at 0] ; . char At (0) - returns \H
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[:substring 3 4] ; .substring(3, 4) - returns "I"
[:to-string] ; .toString() - returns "Hello"
))
(map #((apply pojo-fn "Hello" %)

[[:char-at O] ; returns primtive char

[:substring 3 4] ; returns string

[:to-string] ; no-arg nethod

1) ; returns lazy (\H"I" "Hello")

Call Java setter methods

(setter (StringBuilder.)
:length 0) ; .setLength(0) - returns void, 'setter' returns ni

(setter (call-specs sb

[:length 4] ; .setlLength(4) - returns void
[:char-at 0 \(C] ; .setCharAt(0, 'C) - returns void
)) ; ‘'setter' returns [nil nil]

(map #((apply setter-fn sb %)
[[:length 4] ; .setlLength(4) - returns void
[:char-at 0 \(C] ; .setCharAt(0, 'C) - returns void
1) ; returns lazy (nil nil)

Call Java getter methods

(let [Ist (java.util.LinkedList.)

(.add Ist 1)
_ (.add Ist 2)]
(getter Ist :first) ; .getFirst() - returns 1
(getter (call-specs Ist :first ; .getFirst() - returns 1

:last ; .getlLast() - returns 2
)) ; returns [1 2]
(map (getter-fn Ist) [:first ; .getFirst() - returns 1
:last ; .getlLast() - returns 2
1)) ; returns lazy (1 2)

java.util.Properties handling

Assuming that the file sample.properties has the following content:

a=10
b=20
c=true

Properties can be transformed into maps:

(let [ps (read-properties "src/test/conf/sanple.properties”)]
(property-nmap ps) ; returns {"a" "10" "b" "20" "c" "true"}
(strkey-to-keyword

(property-map ps))) ; returns {:a "10" :b "20" :c "true"}
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(is-true? "true") ; returns true (useful to test bool values in properties)

JNDI functions

These JNDI tree-printing functions can be used to debug the INDI configuration:

(print-jndi-tree) ; print the JNDI tree referring initial context

(find-jndi-subcontext (javax.naning.Initial Context.)
"java: conmp") ; returns javax.nam ng.Context (if configured)

(j ndi -1 ookup
"java: conp/ env/ nyDat aSource") ; returns javax.sql.DataSource (if configured)
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Chapter 3. RDBMS Essentials (TODO)

TODO

Configuration

Obtaining JDBC Drivers

Connection Pooling

Simple SQL

Parameterized SQL

CRUD - Create, Retrieve, Update, Delete
Batch Operations

Stored Procedures/Functions
Parameters to Stored Procedures
Error handling and Recovery

Exceptions

Vendor specific Error Codes
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Chapter 4. RDBMS Transactions
(TODO)

Programmatic Transactions
Isolation Levels

Declarative Transactions
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Chapter 5. Managing RDBMS Changes

Databases often undergo changes due to application upgrades and changes in requirements during
development. We need to apply changesto databases to propogate sets of changesto various environments
(Dev, QA, Staging, Production etc.) To consistently manage such changes we need a canonical format to
express the database changes that can be also used to track the database state and apply changes.

Clj-Liquibase wraps over Liquibase to provide database change management functionality. While
Liquibase lets you define the changes in an XML format, the Liquibase extensions integrate at APl and
invocation level to provide a seamless experience. When using Clj-Liquibase you define the database
changes in pure Clojure code and invoke the changes using Clojure API.

Quickstart

To use Clj-Liquibase you need to include the required namespace in your application and define a
changelog.

;; filename: fooapp/src/fooapp/dbchange. cl |
(ns fooapp. dbchange

(:require
[org.bituf.clj-liquibase ras | b]
[org.bituf.clj-1liquibase.change :as ch]))

(def ct-changel (ch/create-table :sanple-tablel

[[:id Dint :null false :pk true :autoinc true]
[:nane [:varchar 40] :null false]
[:gender [:char 1] cnull false]]))

(def changeset-1 ["id=1" "author=shantanu" [ct-changel]])

(1 b/ def changel og changel og [ changeset-1])
After defining the changelog, you need to apply the changes (see below).

filenane: fooapp/src/fooapp/dbni grate.cl]
(ns fooapp.dbnigrate.cl]j

(:require [fooapp.dbchange :as dbch]
[org. bituf.clj-dbcp :as dbcp]
[org. bituf.clj-dbspec »as spec]
[org.bituf.clj-liquibase :as Ib]))

define datasource for supported database using Cj-DBCP
(def ds (dbcp/ nysql -datasource "l ocal host” "dbnanme" "user" "pass"))

(defn do-1b-action "Wap f using DBSpec m ddl eware and execute it"
[f]
(let [g (spec/w ap-dbspec (spec/ make-dbspec ds)
(I'b/wap-1b-init f))]
(9)))

(defn do-update "Invoke this function to update the database"

[]
(do-1 b-action #(|b/update dbch/changel og-1)))
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Managing RDBMS Changes

How it works
Changes
Actions

Leiningen Integration
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Chapter 6. Using RDBMS - Entities
(TODO)
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Chapter 7. Text Templates (TODO)
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