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Introduction￼
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I love Makerspaces. They are totally the place in which I want to build, learn and create. Why? Let’s just say that in all my travels around the world, as well as searching for a way to communicate what drives me to create and explore, I have never found a safer, mentored, or nurturing space like a Makerspace. These places come in different shapes and sizes, offer ways to build and create and come packed with people who are exploring their own Maker journey. You never know what you can learn by helping someone out, or watching how someone else answer an engineering, electronic or coding based question.
Within the Makerspace environment, I have seen people’s imagination take flight and, in a short time, was able to explore and understand what they were creating as they shared their project with others. It is an incredible act to hear someone’s ideas, see them go through the project and then experience the concept first hand. Every time I have the chance to talk to a Maker, I am blown away with what it is they are creating. I know what I make, I have been doing it for years, but what others make? I don’t think I would have had that kind of idea until they shared it.
Sharing what we know is more than Making, it’s the essence of society. I truly believe that Making is at the core of mankind. There is nothing higher that being able to communicate knowledge to someone else, but it is even more powerful to help them explore what you have shared. To allow them to experience that knowledge first allows the person to integrate that knowledge and link it to an experience that they will carry with them forever.
I saw this firsthand time and time again when I was working as the Creative Technologies Activator and Creative Technologist in residence. One of my tasks was to build a Makerspace and accompanying Makers skills program that allowed the public to experience and understand firsthand how technology could help them build and create. This was seen as educating the public with digital skills but, as I experienced what was happening alongside my students, I realised that the skills were only being acted upon by the opportunity that was created within the Makerspace. In a way, we had created an environment that allowed people the permission to discover something new as well as the opportunity for them to share what was created.
Makerspaces in libraries and schools are in a very unique position. They have the ability to enrol people already looking to learn and broaden their horizons and do so in a manner that was never before available. Makerspaces are more than just equipment and programs, they are self forming communities that seek to nurture and teach subjects that were out of the reach of most people. 
No one is an expert on everything and as leaders in your own Makerspaces, you do not have to be. Your job is to share with the people coming into the spaces what it is that they do not know yet, that this safe and exciting space is theirs to use and explore. That it is safe to fail and try again until you succeed and that your imagination is all you need to take the first step.
You might be surprised how many people come back for more.
-Gil Poznanski, Feb 2018

What is a Makerspace?￼
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Library Makerspace can take many different shapes and sizes. 
makerspace
/ˈmeɪkəspeɪs/
noun
“a place in which people with shared interests, especially in computing or technology, can gather to work on projects while sharing ideas, equipment, and knowledge.”
Makerspaces have become the universal buzzword when describing places where people can come to learn through play. While Makerspaces have been looked at as part of  innovation and startup incubators for industry, at this time Makerpsaces are linked with learning institutions and government organisations which have allowed the public access to these spaces to learn and create.

There is no one model for Makerspaces. Just like the creative process and knowledge that they house, Makerspaces are fluid spaces that take the forms needed by their members as opposed to being rigid structures that dictate how to interact. Of course, Makerspaces have rules, safety is always paramount, but what someone wants to build, how they learn and why they come to a Makerspace is all defined by who joins the space.
Makerspaces can have:
-Technology based equipment
-Formal learning programs
-Dedicated active workspaces
-Access to equipment
-A defined physical environment
or, they can have none of these elements. I have discovered Makerpsaces that exist in cupboards, on trollies and in vans, use a mix of hand tools, and concentrate on weaving and sewing procedures. While these spaces may have different physical structures and equipment, they all have something in common, a community that supports each other as they explore what each person is creating.


What you need in your new Makerspace.
A lot of people will hand you a list of equipment and tell you that once you have purchased these items, then you have a Makerspace. I am always amazed when I am shown a 3D printer on a desk in an empty room, and told proudly, “Welcome to our Makerspace!” Unfortunately, I can’t find a maker in sight and when asked when the last time the 3D printer was used, I usually get the answer, “It’s broken and we are waiting to get it repaired!”.
People ask me what you need to set up a new Makerspace, so I thought I would share with you the list I share with them:
	Someone inspired to lead the way.

	Some stuff to build things. (i.e. cardboard, tape, glue, pipe cleaners, markers, popsicle sticks).

	A event that informs your wider community that you have a Makerspace.

With the above elements, you have a Makerspace. You don’t need laser cutters, 3D printers or CNC machines to build your Makerspace. You will learn very quickly towards which direction your Makerspace will grow  If you have a budget and can afford some exciting equipment, have a direction how that equipment will be utilised.
Makerexample: Makey Makey boards (http://www.makeymakey.com) allow you a fast way to create interactivity in your space. By using conductive material (aluminium foil), you can have music playing when someone touches a chair, or with a little  bit of basic coding, launch a video when someone touches a poster about a subject. By integrating this technology within your school, library, or Makerspace, you can begin enrolling people into the possibilities you will be exploring within your Makerspace.￼
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Makey Makey boards allow you to link the physical world with the digital with clips and a USB cable. Then use a computer to trigger events the same way you would type on a keyboard. (www.makeymakey.com)
Create your Makerspace, and explore what your community wants to make with events which sponsor playful creativity. If you are surrounded with hundreds of cardboard vehicles, you have an idea of what is inspiring your community. 


Community is Key
When building your Makerspace you might discover that some people come back to the program, or may bring others to explore what they have learned in the Makerspace. This is great, as you have already enrolled people into what your Makerspace can offer and they in turn have enrolled others into the possibilities they can experience.
This is the start of your Maker Community, which in turn is the core of your Makerspace. In time, the community will not only set the direction of your Makerspace, they will take ownership of the Makerspace itself. 
 

So, how do we get to a place where the community takes ownership?
Through experience and trust. It may sound simple, but as more people have positive and enriching experiences within your Makerspace, the more they will understand what the Makerspace is there for. But it will take time. 
Unfortunately, most people have gone through group experiences where they have been told what they can and cannot do, what was right and what was wrong. Just think back to your high school experience. Even if you had wonderful experiences at high school, sooner or later you wanted to explore something you had learnt and were told that you couldn't. Not because the teacher didn’t want you to, but because the situation didn’t allow you the flexibility to guide your own learning. You were in a box. 
Makerspaces are great box breakers if set up correctly. I’m not saying that you can’t have rules in the Makerspace, of course you can, but Makerspaces are places which can empower people to learn through play, not by formal learning. By doing, not just by reading. The more your Makerspace community understand that they are allowed to set their own direction and projects, the sooner you will be assisting and not leading the program.
I would love to see every Makerspace start at this position, but unfortunately, it takes some work. Here are some guidelines that will help you achieve a program and foster a community within your Makerspace.

Activating your Makerspace
Given what has been discussed with your Makerspace, the main focus of your Makerspace, once you have committed to creating one, is activation. Activation comes in many forms but they all have the same philosophy at their core:
The key to growth in the Makerspace is promoting peer to peer community and optimising the facilities to the public.
What this translates to is that focus for the Makerspace should focus in the direction of  community engagement and ownership.￼
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Mini Make Day run at Library at The Dock in Melbourne Australia was put together by the author and brought together local Maker groups. On the day, more than 600 people attended to explore Maker culture, ask questions as well as get involved in workshops.
 
Steps toward activation:
1)Public outreach and enrolment
Public outreach and enrolment can come in many different shapes and forms. Some of the methods I have used successfully to inform the public about Makerspaces and Makerspace programs are:
- Informing the public through presentations and public demonstration by targeting organisations that would find the Makerspace a resource with their own core values such as: 
	Local Schools

	Community Groups

	Existing maker communities	

	Public technology groups 

	Building social groups

	And more…

Think of three organisations that you know which would gain benefit from what your Makerspace can offer and write their names below:
1)________________________________________________
2)________________________________________________
3)________________________________________________
- Setting up Maker based displays within the area of the Makerspace.
- Running a Maker event and allowing exisiting Makers to conduct a “show and tell” pop-up of their work within your Makerspace.
 
2)Creation of ownership
As discussed, ownership for the public within the Makerspace is key to making the Makerspace a peer to peer learning community.
Within an organisation (School, library, ect) the Makerspace can carve its own identity by introducing Makerspace Membership.￼
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Stickers indicating what a Makerspace member is qualified for are available from places like Adafriut industries.
Membership can take the form of a lanyard or badge, where qualifications would be awarded at the end of educational/induction programs. 
Examples like  :
	 - 3D printing badge
	 - Electronics badge
	 - Game programming badge
	 - Soldering badge
Qualifications can gamify the learning process and allow you to easily keep track of Makerspace members who are qualified to use the equipment in the space without staff supervision. This qualification would lead to access to equipment for projects within the space, and allow qualified members to mentor newer members within the Makerspace.
3)Access and activation
Before the Makerspace is self directed, sessions can be run by staff to help set the tone and direction as well as help hone skills learnt within the Makerspace. Some suggested methods of  programming can be:
 Group builds
 Sessions for people to build  projects in a supervised and organised way. This can take the form of a project or kit, which everyone does together. The benefit of this type of project is that everyone learns new skills and there is a pool of different knowledge and talent within the group. These group builds can be one off sessions or larger projects that can build upon each other.
Group builds can also be a great way to build needed equipment for your Makerspace, keeping costs down, interactivity up and strengthen ownership within the group build team and the Makerspace.
Some examples of group build projects can be:
Construction based
		- Building hardware.
		- Building furniture for your Makerspace.
		- Electronic design and construction.
		- Working on landscaping projects.
		- Set and prop design for a theatrical production.
		- Setting up and creating displays.
		- Constructing arcade based computers and gaming machines.
		- Building a mascot for the Makerspace.
		- And more…￼
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This laser cutter was rebuilt from the ground up by members of a local Makerspace in Melbourne. You can see the emblem placed on the front by the author when the machine was rebuilt. Ownership at its best.
Digital Based
		- Creating a digital installation about your Makerspace (Makey Makey & Scratch).
		- Designing video games.
		- Creating Scratch programs to assist with Makerspace.
		- App building with Code club/code designers.
		- Web design. (Every great space needs a public portal).
		- Video production to explain what your Makerspace is creating. (YouTube)
		- Image editing. (Instagram).
		- And more…
Community Based
		- Create a Make Day and invite your community. (https://goo.gl/p5gLEM)
		- Find a local cause and build a practical solution.
		- Team up with another group and use technology to answer an exisiting issue.
		- Mentor younger Makers in your Makerspace and share what you know.
		- And more…
Remember, the internet is your friend. Instructables (www.instructables.com) and YouTube (www.youtube.com) will have hundreds of recipes on the subjects above. 
Makers Hangouts
Free time sessions for people to bring in projects and request assistance from staff  and other members of the Makerspace if needed.
Equipment inductions
Formal inductions with set times for basic education and time for play and exploration. With a questioner at the end of the session, these sessions can become stepping stones to Makerspace Membership and your Makerspace community.
 

Outcomes for your Makerspace
Everyone likes measurable outcomes and your Makerspace is no different. Do not forget to monitor and log the results you have achieved. You may even like to send a short questionnaire via email (SurveyMonkey.com is great for this) to get instant feedback after your sessions so you can tailor your events toward what received the best results. Some of the areas that are worth monitoring are:
- Makerspace community and activation.
- Makerspace usage outside of the scheduled programming.
- Utilisation of equipment and spaces with Makerspace members and public.
- Increased membership directly to Makerspace and supporting organisations (Library, Men’s Shed group, School activities, etc.).

What next?
I am so excited for you because your Makerspace journey is just beginning. With little time and some fun effort, your Makerspace will evolve into the space it was always destined to be. And what’s more, you will learn and empower others to learn while they think all they are doing is having fun and creating something cool and exciting.
I hope this e-book has helped you take some steps towards creating and activating your own Makerspace. I would love to hear from you about your space and invite you to let me know how your Makerspace is going. I can be contacted at gil@thekoshertonystark.com
Enjoy Making.

About the Author.
Gil Poznanski is an innovator, maker, teacher and student of popular culture who excels at helping people tell their story and get their projects across the finish line. He has worked for the City of Melbourne as the Creative Technologies Activator for the Library at the Dock where he ran the Makerspace, a place where the public can come and learn all about the latest technology, as well as acting as the Creative Technologist in Residence for Hobson’s Bay City Council where he spearheaded the new Creative Technologies Hub that will be located at the old docks of Williamstown in Melbourne Victoria.  Gil is an expert in methodology and workflow, something he learned and perfected when he worked within the Hollywood film industry. Nicknamed “The Kosher Tony Stark” by those whom he has helped, Gil’s passion is to create safe interactive spaces to empower people to create. Gil is always looking for his next challenge helping communities engage with technology and Makerspaces.
Gil Poznanski  
Creative Technologist                                                 
Speaker, Maker, and Teacher                                   
The Kosher Tony Stark      
Phone: +61412 405 613
Email: gil@thekoshertonystark.com 
Website: http://www.thekoshertonystark.com
YouTube: http://www.youtube.com/gilpoznanski
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Gil Poznanski with his roommate Orange Blend who tags along and helps engage people into the wonders of Making and creating.
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function debugLog(string) {
    //iBooks.log(string);
}

function debugLogError(error) {
    debugLog("ERROR: " + error.name + ", " + error.message);
    //window.alert("ERROR: " + error.name + ", " + error.message);
}

function debugAssert(condition, messqge) {
    if (!condition) {
        debugLog("ASSERT FAILED: " + messqge);
    }
}

function dumpObject(object, name) {
    debugLog(name + " BEGIN");
    if (!object) {
        debugLog("NULL");
    }
    for (var property in object) {
        try {
            var value = object[property];
            var type = typeof(value);
            if (type != 'function') {
                debugLog(type + " " + property + " " + value);
            }
        }
        catch (error) {
            debugLog(property +"  "+error);
        }
    }
    debugLog(name + " END");
}

function dumpEpubReadingSystemFeatures() {
    debugLog("epubReadingSystem FEATURES BEGIN");
    if (navigator.epubReadingSystem) {
        var featureArray = ["dom-manipulation", "layout-changes", "touch-events", "mouse-events", "keyboard-events", "spine-scripting"];
        featureArray.forEach(function(feature) {
                             var supported = navigator.epubReadingSystem.hasFeature(feature);
                             debugLog(feature +":"+ supported);
                             });
    }
    debugLog("epubReadingSystem FEATURES END");
}

function isKobo() {
    return 'koboApp' in window;
}

function isADE() {
    var epubReadingSystem = navigator.epubReadingSystem;
    if (epubReadingSystem) {
        return epubReadingSystem.name == 'RMSDK';
    }
    return false;
}

function isIOS() {
    var platform = navigator.platform;
    if (["iPad", "iPod", "iPhone"].includes(platform)) {
        return true;
    }
    return false;
}

function useMouselessButtons() {
    return (isADE() || isKobo()) && isIOS();
}

function stringForRect (rect) {
    return "{ " + rect.left + ", " + rect.top + ", " + rect.width + ", " + rect.height + " }";
}

function stringForEventTargetElement(target) {
    return "{tag:" + target.tagName + ";class:" + target.className + ";ID:" + target.id + "}";
}

function dumpEvent (event) {
    //event.type;
    //event.target;
    //event.currentTarget;
}

function dumpMouseEvent (event) {
    /*
     debugLog("");
     debugLog(event.type);
     debugLog("client = " + event.clientX + ", " + event.clientY);
     debugLog("layer = " + event.layerX + ", " + event.layerY);
     debugLog("movement = " + event.movementX + ", " + event.movementY);
     debugLog("offset = " + event.offsetX + ", " + event.offsetY);
     debugLog("screen = " + event.screenX + ", " + event.screenY);
     debugLog("plain = " + event.x + ", " + event.y);
     debugLog("");
     */
}


function dumpTouch(touch) {
    debugLog("        touch: " + "ID:" + touch.identifier + ";page:"+touch.pageX+","+touch.pageY+";radius:"+touch.radiusX+","+touch.radiusY+";rotation:"+touch.rotationAngle+";force:"+touch.force+";altitude:"+touch.altitudeAngle+";azimuth:"+touch.azimuthAngle + ";target:" + stringForEventTargetElement(touch.target)+";");
}


function dumpTouchList(touchListName, touchList) {
    if (touchList) {
        var count = touchList.length;
        debugLog("    "+touchListName + " (" + count +")");
        for (var index = 0; index < count; index++) {
            dumpTouch(touchList.item(index));
        }
    }
}

function dumpTouchEvent(event) {
    debugLog("event:"+event.type+";page:"+event.pageX+","+event.pageY+";scale:"+event.scale+";rotation:"+event.rotation+";target:"+stringForEventTargetElement(event.target)+";currentTarget:"+stringForEventTargetElement(event.currentTarget)+";");
    dumpTouchList("touches", event.touches);
    dumpTouchList("targetTouches", event.targetTouches);
    dumpTouchList("changedTouches", event.changedTouches);
}


function stopEventPropagation(event) {
    event.stopPropagation();
}

const ViewfinderAction = {
    none : -1,
    maximize : 0,
    goToPrev : 1,
    goToNext : 2,
    count : 3
};

class GalleryViewfinderObserver {
    constructor(owner) {
        this.owner = owner;
        this.galleryObject = owner.galleryObject;
        this.galleryElement = owner.galleryElement;
        this.viewfinderElement = owner.viewfinderElement;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {}
    
    onMouseMoveInViewfinder(point) {
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
    }
    
    onClickInViewfinder(point) {
    }
    
    onPageShow() {
        
    }
    
    onPageHide() {
        
    }
    
    onMouseEnterViewfinderChild(viewfinderChildElement) {
    }
    
    onMouseLeaveViewfinderChild(viewfinderChildElement) {
    }
    
}

class GalleryButtonsViewfinderManager extends GalleryViewfinderObserver {
    constructor(owner) {
        super(owner);
        var viewfinderElement = this.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        this.buttonsTimeout = null;
        this.buttonUnderMouseCursor = null;
        this.setButtonMouseEnterLeaveHandlers(this.goToPrevButtonElement);
        this.setButtonFocusHandlers(this.goToPrevButtonElement);
        this.setButtonKeyupHandlers(this.goToPrevButtonElement);
        this.setButtonMouseEnterLeaveHandlers(this.goToNextButtonElement);
        this.setButtonFocusHandlers(this.goToNextButtonElement);
        this.setButtonKeyupHandlers(this.goToNextButtonElement);
        if (this.maximizeButtonElement) {
            this.setButtonMouseEnterLeaveHandlers(this.maximizeButtonElement);
            this.setButtonFocusHandlers(this.maximizeButtonElement);
        }
    }

    handleNextPreviousButtonKeyUpEvent(e) {
        var movePrevious = false;
        var moveNext = false;
        if (e.keyCode == 13 || e.keyCode == 32) /* Spacebar or Enter */ {
            e.preventDefault();
            if (e.target == this.goToPrevButtonElement) {
                movePrevious = true;
            }
            else if(e.target == this.goToNextButtonElement) {
                moveNext = true;
            }
        }
        else if (e.keyCode == 37) /* Left Arrow */ {
            movePrevious = true;
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            moveNext = true;
        }
        if (movePrevious) {
            if (this.galleryObject.currentItemIndex > 0) {
                this.galleryObject.goToPrevFrame();
                if (this.galleryObject.currentItemIndex == 0) {
                    this.goToNextButtonElement.focus();
                }
            }
        }
        if (moveNext) {
            if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                this.galleryObject.goToNextFrame();
                if (this.galleryObject.currentItemIndex == this.galleryObject.itemCount - 1) {
                    this.goToPrevButtonElement.focus();
                }
            }
        }
        if (movePrevious || moveNext) {
            this.updateButtonsDisplayState();
        }
    }
    
    setButtonMouseEnterLeaveHandlers(buttonElement) {
        buttonElement.onmouseenter = this.onMouseEnterButton.bind(this, buttonElement);
        buttonElement.onmouseleave = this.onMouseLeaveButton.bind(this, buttonElement);
    }

    setButtonFocusHandlers(buttonElement) {
        buttonElement.onfocus = this.onButtonGainedFocus.bind(this, buttonElement);
        buttonElement.onblur = this.onButtonLostFocus.bind(this, buttonElement);
    }

    setButtonKeyupHandlers(buttonElement) {
        buttonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent.bind(this);
    }
    
    setButtonsVisibility(showPrev, showNext, showMaximize) {
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, showMaximize);
    }
    
    hideButtonsNotUnderMouseCursor() {
        var showPrev = this.buttonUnderMouseCursor == this.goToPrevButtonElement;
        var showNext = this.buttonUnderMouseCursor == this.goToNextButtonElement;
        var showMaximize = this.buttonUnderMouseCursor == this.maximizeButtonElement;
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
    }
    
    startButtonsTimeout() {
        this.buttonsTimeout = setTimeout(function() { this.hideButtonsNotUnderMouseCursor() }.bind(this), 2500);
    }
    
    killButtonsTimeout() {
        if (this.buttonsTimeout) {
            clearTimeout(this.buttonsTimeout);
            this.buttonsTimeout = null;
        }
    }
    
    hideButtonsWithoutDelay() {
        this.killButtonsTimeout();
        this.setButtonsVisibility(false, false, false);
    }
    
    viewfinderActionForMousePosition(point) {
        var itemCount = this.galleryObject.itemCount;
        var currentItemIndex = this.galleryObject.currentItemIndex;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var x = point.x;
        
        const adjacentSlideActiveMargin = 0.2;
        if (currentItemIndex > 0) {
            if (x < adjacentSlideActiveMargin * viewfinderWidth) {
                return ViewfinderAction.goToPrev;
            }
        }
        var showNext = false;
        if (currentItemIndex + 1 < itemCount) {
            if (viewfinderWidth - x < adjacentSlideActiveMargin * viewfinderWidth) {
                return ViewfinderAction.goToNext;
            }
        }
        if (this.maximizeButtonElement) {
            return ViewfinderAction.maximize;
        }
        return ViewfinderAction.none;
    }
    
    updateButtonsVisibility(point) {
        var action = this.viewfinderActionForMousePosition(point);
        var showPrev = action == ViewfinderAction.goToPrev;
        var showNext = action == ViewfinderAction.goToNext;
        var showMaximize = true;
        
        if (!this.maximizeButtonElement) {
            this.viewfinderElement.style.cursor = (showPrev || showNext) ? 'pointer' : 'default';
        }
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
        this.updateButtonsDisplayState();
    }

    updateButtonsDisplayState() {
        // Update display style of the next/previous buttons so that they are present/removed from the
        // focus loop at the correct indexes.
        var itemCount = this.galleryObject.itemCount;
        var currentIndex = this.galleryObject.currentItemIndex;
        if (currentIndex == 0) {
            this.goToPrevButtonElement.tabIndex = -1;
            this.goToPrevButtonElement.style.display = 'none';
        }
        else {
            this.goToPrevButtonElement.tabIndex = 0;
            this.goToPrevButtonElement.style.display = 'block';
        }

        if (currentIndex == itemCount - 1) {
            this.goToNextButtonElement.tabIndex = -1;
            this.goToNextButtonElement.style.display = 'none';
        }
        else {
            this.goToNextButtonElement.tabIndex = 0;
            this.goToNextButtonElement.style.display = 'block';
        }
    }
    
    onMouseMoveInViewfinder(point) {
        this.killButtonsTimeout();
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onMouseEnterViewfinder(point) {
        debugAssert(this.buttonsTimeout == null, "buttonsTimeout not null on onMouseEnterViewfinder");
    }
    
    onMouseLeaveViewfinder(point) {
        this.hideButtonsWithoutDelay();
    }
    
    onClickInViewfinder(point) {
        this.killButtonsTimeout();
        var action = this.viewfinderActionForMousePosition(point);
        switch (action) {
            case ViewfinderAction.goToPrev:
                this.galleryObject.goToPrevFrame();
                break;
            case ViewfinderAction.goToNext:
                this.galleryObject.goToNextFrame();
                break;
            case ViewfinderAction.maximize:
                if (this.maximizeButtonElement) {
                    this.galleryObject.maximizeFrame();
                }
                break;
        }
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onPageShow() {
        this.hideButtonsWithoutDelay();
    }
    
    onPageHide() {
        this.hideButtonsWithoutDelay();
    }
    
    onMouseEnterButton(buttonElement) {
        this.buttonUnderMouseCursor = buttonElement;
    }
    
    onMouseLeaveButton(buttonElement) {
        this.buttonUnderMouseCursor = null;
    }

    onButtonGainedFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, true);
    }

    onButtonLostFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, false);
    }
}

class GalleryCurrentItemObserver {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        
    }
}

class GalleryImageRollManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.rollElement = galleryObject.galleryElement.getElementsByClassName("gallery-image-roll")[0];
    }
    
    removeTransition() {
        this.rollElement.classList.remove("gallery-image-roll-transition")
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.removeTransition();
        if (animate) {
            this.rollElement.classList.add("gallery-image-roll-transition");
            this.rollElement.addEventListener("transitionend", this.removeTransition.bind(this));
        }
        this.rollElement.style.left = -(newItemIndex * 100) + "%";
    }
}

class GalleryCaptionRollManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.rollElement = galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
        this.initializeCaptionIDs();
    }

    getFirstParagraphElementOfCaption(caption) {
        var paragraphTagNameArray = ["p", "li" ];
        for (var index = 0; index < paragraphTagNameArray.length; index++) {
            var paragraphTagName = paragraphTagNameArray[index];
            var paragraphElementList = caption.getElementsByTagName(paragraphTagName);
            if (paragraphElementList.length > 0) {
                return paragraphElementList[0];
            }
        }
        // no paragraphs/list items
        return null;
    }
    
    initializeCaptionIDs() {
        var captions = Array.prototype.slice.call(this.rollElement.getElementsByClassName("gallery-caption"));
        var galleryObject = this.galleryObject;
        captions.forEach(function(caption, index) {
                         var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                         if (captionTextElement) {
                         captionTextElement.id = galleryObject.getCaptionElementIDForIndex(index);
                         }
                         }, this);
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.rollElement.style.left = -(newItemIndex * 100) + "%";
        var captions = Array.prototype.slice.call(this.rollElement.getElementsByClassName("gallery-caption"));
        captions.forEach(function(caption, index) {
                         var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                         if (captionTextElement) {
                         captionTextElement.setAttribute("aria-hidden", newItemIndex == index ? "false" : "true");
                         }
                         }, this);
    }
}

class GalleryDotManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.dotContainerElement = galleryObject.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.setupDotElementKeyupHandlers();
    }

    setupDotElementKeyupHandlers() {
        var dotElements = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-selectable"));
        dotElements.concat(Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current")));
        var handler = this.handleDotElementKeyUpEvent.bind(this);
        dotElements.forEach(function(dotElement) {
                            dotElement.onkeyup = handler;
                            });
    }

    handleDotElementKeyUpEvent(e) {
        var element = e.target;
        var currentIndex = this.galleryObject.currentItemIndex;
        var itemCount = this.galleryObject.itemCount;
        if (e.keyCode == 37) /* Left Arrow */ {
            if (currentIndex > 0) {
                this.galleryObject.goToPrevFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            if (currentIndex < itemCount - 1) {
                this.galleryObject.goToNextFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
    }
    
    deselectCurrentDot() {
        var currentDotGroupCollection = this.dotContainerElement.getElementsByClassName("gallery-dot-current");
        if (currentDotGroupCollection.length > 0) {
            currentDotGroupCollection[0].setAttribute("aria-checked", "false");
            currentDotGroupCollection[0].tabIndex = -1;
            currentDotGroupCollection[0].className = "gallery-dot-selectable";
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.deselectCurrentDot();
        var selectableDotGroupCollection = this.dotContainerElement.getElementsByClassName("gallery-dot-selectable");
        selectableDotGroupCollection[newItemIndex].setAttribute("aria-checked", "true");
        selectableDotGroupCollection[newItemIndex].tabIndex = 0;
        selectableDotGroupCollection[newItemIndex].className = "gallery-dot-current";
    }
}

class GalleryMouselessButtonsManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        var viewfinderElement = galleryObject.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToPrevButtonElement.onclick = galleryObject.goToPrevFrame.bind(galleryObject);
        this.goToPrevButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.goToNextButtonElement.onclick = galleryObject.goToNextFrame.bind(galleryObject);
        this.goToNextButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        if (this.maximizeButtonElement) {
            this.maximizeButtonElement.onclick = galleryObject.maximizeFrame.bind(galleryObject);
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var itemCount = this.galleryObject.itemCount;
        var showNext = newItemIndex + 1 < this.galleryObject.itemCount;
        var showPrev = newItemIndex > 0;
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, true);
    }
}


class GalleryViewfinderManager {
    addViewfinderHandlers() {
        this.viewfinderElement.onclick = this.onClickInViewfinder.bind(this);
        this.viewfinderElement.onmouseenter = this.onMouseEnterViewfinder.bind(this);
        this.viewfinderElement.onmouseleave = this.onMouseLeaveViewfinder.bind(this);
        this.viewfinderElement.onmousemove = this.onMouseMoveInViewfinder.bind(this);
    }
    
    addObservers() {
        this.viewfinderObserverArray = [];
        if (!useMouselessButtons()) {
            this.viewfinderObserverArray.push(new GalleryButtonsViewfinderManager(this));
        }
    }
    
    constructor (galleryObject) {
        this.galleryObject = galleryObject;
        this.galleryElement = galleryObject.galleryElement;
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        
        this.addViewfinderHandlers();
        this.addObservers();
    }
    
    viewfinderMouseEventCoordinates(event) {
        var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        var point = { "x" : event.clientX - viewfinderBounds.left, "y" : event.clientY - viewfinderBounds.top };
        return point;
    }
    
    onMouseEventInViewfinder(event, handlerName) {
        try {
            //dumpMouseEvent(event);
            var point = this.viewfinderMouseEventCoordinates(event);
            this.viewfinderObserverArray.forEach(function (observer) {
                                                 observer[handlerName](point);
                                                 });
            stopEventPropagation(event);
        }
        catch (error) {
            debugLogError(error);
        }
    }
    
    onMouseMoveInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseMoveInViewfinder");
    }
    
    onMouseEnterViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseEnterViewfinder");
    }
    
    onMouseLeaveViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseLeaveViewfinder");
    }
    
    onClickInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onClickInViewfinder");
    }
    
    onPageShow() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageShow();
                                             });
    }
    
    onPageHide() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageHide();
                                             });
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {
        this.viewfinderObserverArray.forEach(function(observer) {
                                             observer.onCurrentItemChange(oldItemIndex, newItemIndex);
                                             });
    }
    
}

class TouchManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.viewfinderElement = galleryObject.viewfinderElement;
        //debugLog("Create TouchManager");
        var element = this.viewfinderElement;
        //debugLog("viewfinderElement = " + element);
        element.addEventListener("touchstart", this.onTouchStart.bind(this), true);
        element.addEventListener("touchmove", this.onTouchMove.bind(this), true);
        element.addEventListener("touchend", this.onTouchEnd.bind(this), true);
        element.addEventListener("touchcancel", this.onTouchCancel.bind(this), true);
    }
    
    viewfinderTouchEventCoordinates(event) {
        var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        var point = { "x" : event.pageX - viewfinderBounds.left, "y" : event.pageY - viewfinderBounds.top };
        //debugLog("touch point x:"+point.x+", y:"+point.y+"");
        return point;
    }
    
    onTouchEvent(event) {
        //dumpTouchEvent(event);
        stopEventPropagation(event);
        event.preventDefault();
    }
    
    onTouchStart(event) {
        try {
            this.onTouchEvent(event);
            this.frameWidth = this.viewfinderElement.getBoundingClientRect().width;
            this.dragStartPoint = this.viewfinderTouchEventCoordinates(event);
            this.dragStartTime = new Date().getTime();
            this.dragStartX = this.dragStartPoint.x;
            this.dragStartItemIndex = this.galleryObject.currentItemIndex;
            debugLog("onTouchStart: frameWidth:"+this.frameWidth+";dragStartItemIndex:"+this.dragStartItemIndex+";dragStartX:"+this.dragStartX);
        }
        catch (error) {
            debugLogError(error);
        }
    }
    
    onTouchMove(event) {
        try {
            this.onTouchEvent(event);
            var dragCurrX = this.viewfinderTouchEventCoordinates(event).x;
            var deltaX = dragCurrX - this.dragStartX;
            var relativeDeltaX = deltaX / this.frameWidth;
            var newItemIndex = this.dragStartItemIndex - relativeDeltaX;
            debugLog("onTouchMove: frameWidth:"+this.frameWidth+";dragStartItemIndex:"+this.dragStartItemIndex+";dragStartX:"+this.dragStartX+";dragCurrX:"+dragCurrX+";deltaX:"+deltaX+";relativeDeltaX:"+relativeDeltaX+";newItemIndex:"+newItemIndex+"this.galleryObject.currentItemIndex:" + this.galleryObject.currentItemIndex);
            if (newItemIndex >= 0 && newItemIndex <= this.galleryObject.itemCount - 1) {
                this.galleryObject.changeCurrentItemIndex(newItemIndex, false);
            }
        }
        catch (error) {
            debugLogError(error);
        }
    }
    
    onTouchEnd(event) {
        try {
            this.onTouchEvent(event);
            var dragEndPoint = this.viewfinderTouchEventCoordinates(event);
            var dragEndTime = new Date().getTime();
            var endItemIndex = this.galleryObject.currentItemIndex;
            var intEndItemIndex = Math.round(endItemIndex);
            var deltaT = dragEndTime - this.dragStartTime;
            // If duration short enough.
            if (deltaT < 250) {
                // If it hasn't resulted in a current item change.
                if (intEndItemIndex == this.dragStartItemIndex) {
                    var absDeltaX = Math.abs(dragEndPoint.x-this.dragStartPoint.x);
                    var absDeltaY = Math.abs(dragEndPoint.y-this.dragStartPoint.y);
                    // If absDeltaX is not trivially small
                    // and absDeltaY is no larger than a fraction of absDeltaX.
                    if (absDeltaX >= 50 && absDeltaY <= 0.4 * absDeltaX) {
                        if (endItemIndex > intEndItemIndex) {
                            if (intEndItemIndex < this.galleryObject.itemCount - 1) {
                                intEndItemIndex++;
                            }
                        } else if (endItemIndex < intEndItemIndex) {
                            if (intEndItemIndex > 0) {
                                intEndItemIndex--;
                            }
                        }
                    }
                }
            }
            debugLog("onTouchEnd: deltaT:"+deltaT+";deltaX="+(dragEndPoint.x-this.dragStartPoint.x)+";deltaY="+(dragEndPoint.y-this.dragStartPoint.y)+";endItemIndex="+endItemIndex+";intEndItemIndex="+intEndItemIndex);
            
            this.galleryObject.changeCurrentItemIndex(intEndItemIndex, true);
            this.dragStartPoint = undefined;
            this.dragStartTime = undefined;
            this.dragStartX = undefined;
            this.dragStartItemIndex = undefined;
        }
        catch (error) {
            debugLogError(error);
        }
    }
    
    onTouchCancel(event) {
        try {
            this.onTouchEvent(event);
        }
        catch (error) {
            debugLogError(error);
        }
    }
}

class Gallery {
    createImageRollElement() {
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        this.imageRollElement = this.viewfinderElement.getElementsByClassName("gallery-image-roll")[0];
        
        var imageFrameElementArray = Array.prototype.slice.call(this.viewfinderElement.getElementsByClassName("gallery-image-cropper"));
        this.itemCount = imageFrameElementArray.length;
    }
    
    completeItemCaptionElements() {
        //this.itemCaptionRolodexElement = this.galleryElement.getElementsByClassName("gallery-item-caption-rolodex")[0];
        //this.itemCaptionRolodexElement.onclick = stopEventPropagation;
    }
    
    addSelectionDots() {
        this.dotContainerElement = this.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.innerDotContainerElement = this.dotContainerElement.getElementsByClassName("gallery-dot-inner-container")[0];
        if (this.innerDotContainerElement.getBoundingClientRect().width < this.dotContainerElement.getBoundingClientRect().width) {
            var dotExtenderElementArray = Array.prototype.slice.call(this.innerDotContainerElement.getElementsByClassName("gallery-dot-extender"));
            for (var itemIndex = 0; itemIndex < this.itemCount; itemIndex++) {
                var dotExtenderElement = dotExtenderElementArray[itemIndex];
                dotExtenderElement.onclick = this.selectFrame.bind(this, itemIndex);
                var captionID = this.getCaptionElementIDForIndex(itemIndex);
                var dotElement = dotExtenderElement.getElementsByTagName("span")[0];
                dotElement.setAttribute("aria-describedby", captionID);
            }
        } else {
            this.innerDotContainerElement.style.display = 'none';
        }
    }

    completeTree() {
        this.createImageRollElement();
        this.completeItemCaptionElements();
        if (!this.isFullscreen()) {
            this.addSelectionDots();
        }
    }
    
    addWindowEventListeners() {
        window.addEventListener("pageshow", this.onPageShow.bind(this));
        window.addEventListener("pagehide", this.onPageHide.bind(this));
    }
    
    createObservers() {
        this.currentItemObserverArray = [];
        if (this.galleryElement.getElementsByClassName("gallery-caption").length > 1) {
            this.currentItemObserverArray.push(new GalleryCaptionRollManager(this));
        }
        if (!this.isFullscreen()) {
            this.currentItemObserverArray.push(new GalleryDotManager(this));
            if (useMouselessButtons()) {
                this.currentItemObserverArray.push(new GalleryMouselessButtonsManager(this));
            }
        }
    }
    
    startUp() {
        this.currentItemIndex = -1;
        var newItemIndex = parseInt(this.galleryElement.getAttribute("data-current-item-index"));
        this.changeCurrentItemIndex(newItemIndex, false);
        
    }
    
    constructor (galleryElement) {
        this.galleryElement = galleryElement;
        
        this.completeTree();
        
        this.viewfinderManager = new GalleryViewfinderManager(this);
        
        this.addWindowEventListeners();
        
        this.createObservers();
        this.imageRollManager = new GalleryImageRollManager(this);
        
        if (!useMouselessButtons()) {
            this.touchManager = new TouchManager(this);
        }
        
        debugLog("Creating gallery " + galleryElement.id);
        
        this.startUp();
    }
    
    isFullscreen() {
        return false;
    }
    
    changeCurrentItemIndex(newItemIndex, animate) {
        if (this.currentItemIndex != newItemIndex) {
            if (Math.abs(newItemIndex - this.currentItemIndex) > 1.0) {
                // Animation is supported only between neighbouring frames.
                animate = false;
            }
            this.imageRollManager.onCurrentItemChange(this.currentItemIndex, newItemIndex, animate);
            var intCurrentItemIndex = Math.round(this.currentItemIndex);
            var intNewItemIndex = Math.round(newItemIndex);
            if (intNewItemIndex != intCurrentItemIndex) {
                this.onCurrentItemChange(intCurrentItemIndex, intNewItemIndex, animate);
                this.galleryElement.setAttribute("data-current-item-index", intNewItemIndex);
            }
            this.currentItemIndex = newItemIndex;
            this.updateImagesAXVisibility();
        }
    }

    updateImagesAXVisibility() {
        var currentIndex = this.currentItemIndex;
        var images = Array.prototype.slice.call(document.getElementsByClassName("gallery-full-image"));
        images.forEach(function(image, index) {
                       image.setAttribute("aria-hidden", index == currentIndex ? "false" : "true");
                       });
    }
    
    goToPrevFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex-1, true);
    }
    
    goToNextFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex+1, true);
    }
    
    selectFrame(newItemIndex) {
        this.changeCurrentItemIndex(newItemIndex, true);
    }
    
    maximizeFrame() {
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.currentItemObserverArray.forEach(function(observer) {
                                              observer.onCurrentItemChange(oldItemIndex, newItemIndex, animate);
                                              });
        
        this.viewfinderManager.onCurrentItemChange(oldItemIndex, newItemIndex);
    }
    
    onPageShow() {
        this.viewfinderManager.onPageShow();
    }
    
    onPageHide() {
        this.viewfinderManager.onPageHide();
    }

    getCaptionElementIDForIndex(index) {
        var captionIndex = index+1;
        return this.galleryElement.id + "-caption-" + captionIndex;
    }

    static setButtonVisibility(buttonElement, visible) {
        if (buttonElement) {
            buttonElement.style.opacity = visible ? 1.0 : 0.0;
        }
    }
}

class RegularGallery extends Gallery {
    static setDisplayToNoneForElementsOfClass(className) {
        var elementArray = Array.prototype.slice.call(document.getElementsByClassName(className));
        elementArray.forEach(
                             function(element) {
                             element.style.display = 'none';
                             });
    }
    
    static loadGalleries() {
        this.setDisplayToNoneForElementsOfClass("gallery-fallback");
        this.setDisplayToNoneForElementsOfClass("gallery-fallback-separator");
        
        var galleryElementArray = Array.prototype.slice.call(document.getElementsByClassName("gallery"));
        galleryElementArray.forEach(function(galleryElement) {
                                    galleryElement.style.display = '';
                                    new RegularGallery(galleryElement);
                                    });
    }
}


function Body_onLoad() {
    RegularGallery.loadGalleries();
}
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