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Introduction

According to the dictionary of trivia in our flying world there are two reasons why it is dangerous to offer the children of the modern age technical and technological knowledge:

· the younger generation quickly becomes familiar with new hard- and software and uses it with pleasure, and although the underlying knowledge may be incomplete, it is hard to tell them anything new,

· due to the pace of development information goes out of date all too quickly: leafing through books about the internet from the 90s is very funny indeed.

So I will take this opportunity to apologize to the readers of the younger generation in advance for the things that they are already bored to death by and for the things that they will never hear about again.

At the same time what I see is that the internet-using habits of young people are very simple: they do not dare to enter the deeper layers of the network, do not know and do not seek new services and possibilities. The main reason for this is still to do with language: knowledge of English is essential for high-quality use of the internet. The internet offers little in lesser used languages: there are many servile copy-pastes and the development of services is awkward and non-profitable due to the limited number of visitors. It’s hardly surprising: nations of less than ten million people only make a big city in other parts of the world.

In order to change this situation I will try to introduce new services and new, community ways of using the internet as well as copyright laws. 

Digital photography is almost a must these days as travelling and sharing memories through high-tech have become so readily available.
Gadgets

Although nowadays it’s all about devices offering integrated services (all-in-one devices) (Apple iPhone, Palm Treo), I would like to mention a few things which are worth bearing in mind before you go shopping:

· Compromises. Browser in a phone: are you sure you want to surf the web on a display that small? Phone in a palm-top computer: are you sure you want to carry a half brick in your pocket?

· Obsolescence. Different functions evolve at different speeds: for example address-books were already perfect ten years ago, but route planning will still go on changing a lot. If you change your device after a while, you have to buy the already developed parts again as well. My palm-top computer is already serving my fourth phone.

· Field. My GPS device was designed for use on rough terrain: it has an eye-catching colour and a rubber cover. I would not set out for the hills with a vehicle navigation device: its battery would not last, its cover is too sensitive, it is not scratchproof or waterproof.

· Saving. A small device is easy to lose: make sure you have saved your collection of phone numbers somewhere else, not only in your mobile.

Although I am only a moderately developed gadget fan (I carry at most 2-3 devices on me) and the use of the devices causes no problems, the hieroglyphs of the modern era, the endless new abbreviations always make me think. The following list will help you to interpret these.

· GSM (Global System for Mobile communications). The most frequently used second generation (2G) mobile phone system used today, which has completely replaced the first generation 450MHz NMT (Nordic Mobile Telephone) system.

· GPRS (General Packet Radio Service), EDGE (Enhanced Data Rates for GSM Evolution), HSCSD (High-Speed Circuit-Switched Data). Data transfer developments of the GSM system with data transfer rates of a few dozen up to a hundred kilobits/second.

· 3G, UMTS (Universal Mobile Telecommunications System). The third generation mobile phone system, with a high transfer rate of a few megabits/second, which is capable of implementing true mobile internet as well as video calls.

· GPS (Global Positioning System). The receivers are able to calculate their exact position, speed, and direction, as well as the precise time, using the microwave signals transmitted by satellites orbiting the Earth at an altitude of 20,200 km (at present there are 31 such satellites) and some higher mathematics. The handheld car devices are accurate to within 5 metres when they receive signals from 4 satellites. Geological surveys use terrestrial correction stations, making them accurate to within one centimetre.

· PDA (Personal Digital Assistant). Palm-top computers with a touchscreen and calendar, address-book etc. functions. Well-known devices are Palm, Windows Pocket PC, BlackBerry.

· PNA (Personal Navigation Assistant). PDA with expanded navigation capabilities (GPS). Among the best-known map-based navigation software is the Hungarian iGo.

· WiFi. The popular name for wireless network (WLAN), which rhymes with HiFi (High Fidelity – high fidelity sound reproduction).

· WLAN (Wireless LAN). Wireless data transfer network with a transfer rate in the megabit range and a range of a few hundred metres. It is ideal for setting up computer networks in offices, flats or public community places.

· WEP, WPA (Wired Equivalent Privacy, WiFi Protected Access). Encryptions used by WiFi.

· Bluetooth. Short-range wireless data transfer standard between devices. Its range is a few metres and its data rate is a few hundred kilobits/second.

· MP3 (MPEG-1 Audio Layer 3). Digital sound encoding format that uses lossy compression. It makes use of the nature of the human ear, for example it saves space by leaving out frequencies that we can’t hear anyway. The degree of compression is given by the bandwidth of the playback (bit rate): it is either 128 or 256 kilobits/second. As a comparison, the bandwidth, data content of music from a CD is 1140 kbit/second. A VBR procedure (Variable Bit Rate) also exists: this changes the rate of compression as a function of the relevant sound. Similar lossy sound compression methods are Ogg Vorbis, WMA (Microsoft Windows Media Audio), RealAudio. A similar but lossless audio compression method is FLAC (Free Lossless Audio Codec), which decreases the file size to 40-50% on average.

Web Two

In the mid-2000s a new term, web two, appeared (approximately, second generation web). This is nothing less than the true occupancy of the world wide web, users devote an ever-increasing part of their lives to the network and to computers.

The capacity of server computers and the bandwidth of the network have increased, making the creation of more complex web applications possible. The development of open-source software was made possible by the emergence of new, quickly learnable web programming languages (PHP, Python, ASP). Different web publication software evolved very quickly, portal and blog service providers appeared, the publication of content became simple for authors, they did not need to ask the nearest computer guru for a favour, they did not need to create web pages in the irritating HTML language.

Besides all this, real interactivity emerged as a new requirement: readers became the authors and editors of the content as well; we can produce anything with the new gadgets, whether it be text, image, sound or film. The new buzzword is sharing: let us upload everything onto the network.

The business model of web two is not always obvious. I do not know whether advertisement brings income or the steerable buying power of the community makes a development worthwhile or businesses are driven by prestige, passion or the hoped-for acquisition; maybe all of them are true. Startup (opening, raising and then selling) and mashup (combining) services appear continuously, but which will remain successful, and for how long, are decided solely by the whim of the community.

On the subject of web two, it is important to mention the security of personal data as well. Although nowadays it is not common to hide on the internet, and in most cases people are present in their real personality on the web, it is important to handle your address, phone number and principal e-mail address with special care and give them only to people who deserve to have them. You should not protect yourself from professionals but make the work of overzealous marketing workers and petty intruders a bit harder. You should be aware of the fact that the personnel manager of your future workplace, the mother of your future wife/husband and your forgotten ex- classmates will all look up your name on the main pages. Therefore you could get into trouble if your net appearance does not correspond with your real self: too many changes will be obvious!

Community pages. Community sites are among the most useful inventions on the internet, as anybody who has ever tried organising a class meeting will agree. Their principal services include finding acquaintances, clubs, internal mailing, forums, message board, photo-video uploading, temporary games and advertisements.
Among community pages in English Facebook deserves attention, principally because of its leading development concept (http://facebook.com). Anyone can develop embeddable applications to it, so the usability of the page can be extended greatly. The principal services offered by the page are also applications that can be switched off and on freely. Its interesting feature is that the developers entrusted the community with translating the captions, so the speed and the quality of the work are both impressive. The greatest problem with the page is the amount of noise: we are notified about the principal activities of our acquaintances (this can be switched off), but among the flood of news it is difficult to pick out what really matters. The interesting feature of the embedded photo application is that we can label our acquaintances who appear on the photos that we uploaded. These photos will then appear in the gallery of our acquaintances as well without their knowledge or prior permission. You should be careful about this, maybe the spouse or the parents of your acquaintance will not share your delight over those photos taken in the mud in front of the main stage of a pop/rock festival. 

The MySpace community page became popular among musical bands because it put the emphasis on uploadable music and videos (http://myspace.com). Many bands made their appearance on MySpace into their official site; they publish their new songs there, share their tour schedules and so on.

Web logs. Many people write blogs and even more read them. This genre launched web two, creating the liberty of web publishing. By now the traditional scope of services offered by blogs has evolved: we can write posts, tag them, moderate contributions, orientation are helped by calendar, archives, search, tag clouds, recommendations, backping, trackback (automatic reference between blogs), rss (news channel), activity monitor. One of the greatest foreign blog service providers is Blogger (http://blogger.com), which is part of the Google group, so we can use it together with our Google access under the aegis of integration. A real case of web two: readers also become the writers of the news and can win the most important attribute of the world of the web: attention.

If anyone is dissatisfied with the blog engines at hand and wants a more unique solution, WordPress (http://wordpress.org) was invented for them. It is a modular expandable, designable ready-made content editor engine that can either be installed on our own web storage space or used under the management of WordPress (http://wordpress.com). The software was written in PHP language and uses a MySQL database but do not worry, nowadays these tools are used by most hosting service providers. We can find many free templates on the internet, modify and beautify them. We can tamper with the engine of our own web page as well, but this definitely needs some PHP knowledge.

Photo and movie sharing pages. The first and greatest video sharing portal is YouTube (http://youtube.com), which created a revolution by allowing not only the movies of the official media but also uncensored films made by users to be watched. The uploaded videos are converted into flash format, which results in a file that can easily be viewed in browsers but is difficult to download. Videos can be tagged, comments can be added, clips can be inserted into other web pages, and there are clip recommendations, search engines, channels: everything you need to set up a community is there.

Google experimented with an own video service for a while but then purchased Youtube at a record price.
Among photo sharing pages the best-known is Flickr (http://flickr.com). The uploaded pictures can be edited, tagged, organised, placed on a map, the terms of use can be controlled, postcards can be created, comments can be made about the pictures of others and so on. Integration has started here as well: the Imagekind print creating and marketing page cooperates excellently with Flickr, offering joint login, picture transfer and so forth.

We can share not only our photos and videos on the network but our bookmarks as well. Anybody who has gone through one or two computer changes knows how easily the bookmarks saved in the browser disappear into nothing. Use the extremely simple del.icio.us (http://del.icio.us) where you can tag and organise the addresses and links of the web pages that turn up. Automatic tag offering, when the page tries to guess which already existing tags could belong to a new link, is a brilliant service offered by the page. You can search among other people’s links, and find out which topics have been of general interest recently.

IP phone (Skype, Windows Live Messenger). IP phones offer free, internet-based voice and video transmission between computers (http://skype.com, http://messenger.live.com). All you need is a microphone, a speaker and maybe a web camera. There is no peak time, no foreign call charge, no phone-bill: it is the dream of every parent. Nowadays it is possible to make calls into mobile and land-line networks for a small fee using a pre-paid account. The client software can also be used for chatting and conference calls. We can check whether our acquaintances are connected to the network and set different statuses for ourselves (away, do not disturb and so on).

Above a certain level, it becomes awkward to check enough daily newspapers, blogs, and forums, checking whether a change has been made any time, anywhere. RSS (Really Simple Syndication or Rich Site Summary) is a news channel that was designed to solve this problem. It is a data file written in XML (Extended Markup Language) that is sent by the web page to the requesting software, an RSS reader. These readers can watch any news channel and provide us with the latest articles, posts and comments on a continuous basis. Many really good RSS readers exist, in desktop, web and mobile versions alike.

Microblog service: Twitter (http://twitter.com). Messages of a few characters get sent to a common platform for a community. The message can contain anything, approximately as long as an SMS. Whoever does something, thinks about something, recommends something. Twirling bits of information as background noise but they carry the latest certain news.

If we use 4-5 different email addresses, follow the RSS channels of several dozen web pages, chat and so on, sooner or later we will be overwhelmed by data: gathering information takes up more and more of our time. Opening web pages, where we can load our favourite widget collection (widget: window gadget), were designed to solve this problem: we see everything important from weather to exchange rates, emails, feeds, all on one platform. Popular opening pages include Netvibes (http://netvibes.com) and Windows Live (http://home.live.com).

I have been saying for a long time that one day we will really hate Google, because it will be the new Big Brother who sees everything and controls everything. Naturally, the company is trying to dominate the world and I see no evil instincts, only many good ideas being realised. One could fill a whole book introducing the services offered by Google, but now I will try to summarise what I find useful in it.

· Mail. I tag, mark the letters, download other mailboxes with POP3 and chat, but for example I do not use the address book because automatic address-filling is so convenient when I write a new letter.

· Reader. I read the news channels and mark the posts with it.

· Calendar. I keep all of my activities there; in my family we see each other’s calendars, so we do not forget who is doing what, when.

· Docs. I already write and edit most documents on the web, anywhere, anytime.

· Maps. I use this service every day, plan routes, calculate distances, look around. It knows incredible things, places the photos of users in the corresponding places (from Panoramio), tells me when the next train arrives at a given underground station (e.g. in Vienna).

· Notebook. If the daily tasks mount up and I have to organise them, I write them down here instead of on post-it notes.

Commerce. The old man of the internet is amazon.com, the paragon of every electronic store. I have been buying there for many years now and I am very satisfied. They offer an astonishing range and quantity of products and make buying easier with loads of services. We can read parts of books, listen to music, get recommendations from others, compile gift, marriage and baby lists, shipment and payment methods are flexible, we can track our purchases as they are shipped and their provision of information is excellent in general.

Auctions are very popular on the internet: here the greatest service provider in the world is ebay.com. The software of ebay helps us to bid: all we have to state is the maximum amount that we are prepared to pay for the item in question. It is worth deciding in advance how much it is worth to us because this way we do not have to mourn even if by chance we do not win. The software does the bidding on our behalf, based on the other incoming offers, but it safeguards our interests and increases the bid only by the amount that will keep us ahead with the smallest possible raise. If somebody bids more, we can naturally submit new bids until the time is up. The seller can determine a reserve price and if the bidding does not reach it, the auction is regarded as invalid. And if we do not want to wait for the time to run out, we can often use the Buy It Now button. Another type of bidding, known as the inverse or Dutch auction also exists, where the bidding starts from a predetermined amount and decreases as time goes by (this type of bidding is used on the Dutch flower market). The auction is won by the first bidder who purchases the product at the price determined by him or herself. The seller can naturally set a limit below which he or she will not sell the item. Honesty is important on the internet as well; be careful with your chosen name and submit a bid only if you really mean it. After the auction the seller pays fees to ebay (entry fee and final price fee).

We can rate the sellers, ask them questions, watch others bidding, recommend the auctions to our friends. Consumer feedback is taken very seriously by the system: we can safely trust a seller who registered several years ago, has been through several hundred auctions and has earned a positive feedback rating above 95% (the seller’s rating appears next to his/her name).

The seller can decide upon the payment method. In the United States people don’t like giving out their bank account number or the data on their bank card; they prefer an intermediate payment method: PayPal (http://paypal.com). This is a virtual purse that can be filled up from a personal bank card, after which the full virtual purse is used to pay for winning bids. Everybody is safe: the seller and the buyer do not need to expose their confidential data, the account always stores only the money required for the relevant transaction and PayPal keeps our secrets for a modest fee. 
The seller can also decide where he or she is willing to post the goods. Many American citizens are too comfort-loving and do not dispatch mails abroad. Then we have to use mediators, for example USPack (http://uspack.hu). This company undertakes to deliver and ship packets of any size that arrive at their American depot. All we have to do is give our ebay partner the American depot of USPack as an American delivery address and then make a contract with USPack for home delivery. 

Wherever we spend our money, we have to remember that the goods purchased by us outside the EU arrive in the country through the national customs where they open our packets and sometimes impose customs duties on the contents. In such cases we also have to pay value added tax. As it is an office, the procedure may take several weeks and when we finally get the notice that we have received a packet, we should prepare to do some queuing at the nearest customs office. The amount of customs duties varies, also depending on the items to be cleared: the customs rate is 3-7%. 20% VAT is added to this.
Games. Naturally, humans like playing games most and web two cannot stay out of it. Geocaching is one of the best web two offline games. The basic idea is that a player hides a plastic box (full of small gifts) in an interesting place somewhere in the country, measures its coordinates accurately with a GPS device and then announces them on a suitable web page. The other players set off with their own GPS receivers to find the treasure. The device indicates the position of the cache within at most 5 metres and if we are standing in a dark, rocky canyon or a busy metropolitan park, then finding the hiding place is a real challenge. And when we find the cache, we announce it on the web page using the password found in it, upload our photos and describe our experiences. This modern, treasure-hunting tourism has taken me to many beautiful places, the majority of which I had never heard of before.

Another fun web two offline game is flash mob. The main idea is that a small group forms with the help of the internet and plans some unusual street action (opening umbrellas, having pillow fights, freezing into statues etc.). Then they appear at the chosen place at the agreed time and perform the task without a word, to the astonishment of the passers-by. When the few minutes devoted to the game have passed, everybody disperses quietly.

A new initiative is photo walk, where the participants walk along a route discussed in advance, taking photos solely for the purpose of uploading and sharing them later.

There are many online community games as well. Besides these the online extensions of desktop computer games are also important: think about Second Life, World of Warcraft or Microsoft Flight Simulator, which also allows you to link to a virtual air control centre and simulates real conditions.

The opportunities are endless; all I want to warn you about is addiction, spending more time playing in front of the machine than with our partners comes to no good.

Protection against noise (internet noise: superfluous information from the world wide web). By now on most of the internet we pay for content by looking at advertisements; the majority of the great portals live by marketing their advertising space. Advertisements develop, static pictures are replaced by wriggling images and then by interactive banners (advertising places of uniform size). Unfortunately this reduces the usability of the pages considerably, because advertisement noise often blocks out the content itself, not to mention the bandwidth used up by the many advertisement pictures. System administrators and users protect themselves by installing advertisement-blocking software. Nowadays the simplest software to use is AdBlock Plus (http://adblockplus.org), which is a plug-in to Mozilla Firefox. When we install it we can subscribe to the continuously updated filtering rules. Let there be no mistake: it is not advertisements themselves that cause the problem but the present incoherent, difficult-to-measure, hardly effective system. In my definition, an advertisement is something that disturbs me. What solves my emerging purchase problem is relevant help, information, opinion, knowledge and definitely not a blinking, irritating banner. In an ideal world men would not receive sanitary pad advertisements and women would rarely receive for example motor oil advertisements. We have already started along that road, Google Mail reads our mails and chooses unobtrusive textual advertisements to place in the right-hand column according to the content of the mail.

From the above it is clear that we have to register in many places if we seriously want to use the services offered by the network. We often provide our data on web pages where we will not want to return, where we wish to log in only once. That is all very well, but then how can we protect our e-mail address from unwanted newsletters, promotions and offers? Use disposable e-mail addresses. Many such services exist (Mailinator, Temporary Inbox etc.); they work by giving us a temporary e-mail address with which we can register on the web page that we wish to visit. They forward the letters received by them to our real e-mail address for a given period (one day, one week or whatever). When the designated period has passed, the disposable address is deleted and further letters arriving at the address are placed in the trash.

If we register at many places, we have to remember many passwords. The most frequent mistake is to choose the same password for different sites. It is dangerous: never do it! I suggest a simple algorithm that will help you to create and remember many different passwords. The first part is your favourite French make of car in English: pajoe (you cannot use accents). The second part is the first two letters of the name of the web page, in capitals: EB. The third part is the length of the name of the dominant colour of the web page (yellow) as a number: 6. Let us combine these, add some special characters and we have arrive at a password that is difficult decrypt but easy to remember and can be used anywhere: pajoe!EB!6. The same for Google Mail would be pajoe!MA!4.  You can create your own arbitrary algorithm in the same way and you will never forget your passwords.

The developers of web pages have realised that our lives would be simpler if we could use many services with the same access, that is, with a passport. Many such solutions exist already: (Microsoft Passport – Live ID, IndaPass, Google-account, TypeKey, OpenID), we hope that integration will continue and at the same time the security of our network personality will remain.

Copyright

This is the area where lawful rights are most often infringed worldwide. It is not only an ethical issue: it also has very serious financial consequences, problems arising from the infringement of copyright can ruin whole artistic fields and their background industries (disk and film production). Copyright should change together with the world; progress was not stopped by the weavers of Lyon who destroyed their machines in the beginning of the 19th century.

But let us take some current examples.

· If a radio plays good songs and is listened to by many people, soon it will become popular and the advertisements broadcast between two songs also reach many people. As a result they can market the advertisement time at a good price, and the radio’s income rises. So it is reasonable that the authors and performers of the songs played on the radio should receive their share of the income, because they also had their part in the growing popularity of the channel.

· Or on the stage of a summer entertainment facility the local party band plays foreign and national hits. They play well, the female singer is pretty, they attract a huge crowd, everybody sings, the beer sells well. The turnover is considerably higher than on an average weekday. The local band receives a fee at the end of the evening. The authors and the original performers of the songs also contributed to the high spirits with their good songs, so they too receive their royalties.

The authors therefore have financial and personal rights, which include the right to decide on the use of their work and request that their names be given (“all rights reserved”). Copyrights are designed to facilitate the creation of intellectual works through the authors’ financial and social appreciation.

Works of authorship include literary works, music, films, statues, paintings, photos, software, architectural plans, maps. Copyright protects the intellectual product: not the book but the text, not the record but the music, not the cast bronze but the sight of the statue.

Copyright protection lasts throughout the authors’ life and for 70 years after their death, which enables the heirs to arrange and publish the inheritance properly. On the other hand, personal rights never expire. E.g.: if a poet died in December 1937, and the protection period of his works expired in January 2008, so his poems can now be published freely, without the heirs’ consent. But I still cannot state that his poem was written by me.
From the above radio example it is easy to imagine how difficult the life of editors would be if they had to reach an agreement on royalties with each author and performer. For this reason authors and performers established collective rights management offices, associations that manage such cases based on the copyright act (the professional terminology uses the term inferior rights for rights managed by the rights management organisations). Their tasks include the collection and the distribution of royalties but they may offer other services to their members as well: pensions, investments, applications and so on.

Those who joined the European Union as a result of the legal harmonisation procedure literary works were excluded from joint rights management, so the authors themselves have to be involved in the negotiations concerning the publication or the adaptation of their works (these individual contracts are the so-called “superior rights” cases).

It is important to know that with the purchase of a copy of a work we are granted only the right to use (and even that, only under certain conditions) and we definitely do not buy the work itself. In the case of music or films we receive permission to play the work only at home; public performance is not permitted.

Although most national Copyright Acts are familiar with the term of free use (this is the situation when use is free and the author’s consent is not required), it speaks about it mainly in the context of school education and takes notice of the author’s rightful interests and honesty. One special case of free use is copying for private purpose. According to the wording of the law “a copy of the work may be made by a natural person for private purposes if it is not intended for earning or increasing income even in an indirect way”. Software, databases and sheet music must not be copied even for private purposes. According to the law I can create a copy with a computer only for myself and to nobody else.

That is, I can create plaster copies of the Girl with Dog (by Dávid Raffay, 2007) and show these copies in my living room but I cannot sell them to tourists. I can make a copy of the CD of my favourite band in order not to scratch the original in my car, the law only asks me to do the copying for myself (for this reason the retail price of blank data carriers incorporates a fixed part that the authors receive as compensation for the copies). However, if the CD or the DVD is protected by copy protection, then even copying for private purposes is regarded as an infringement of law. Copying software for private purposes is not allowed, but the law gives the opportunity to create one backup copy if that is required for use.

I only ask students the following question: “If somebody produces intellectual products using illegal software, why does he or she expect to get paid for it?” At the same time, it is difficult to live according to the law in a world where the greatest hardware manufacturers overlook and support the infringements of law in order to increase their profits. A recent case: my father’s new home cinema system, which was manufactured by a leading Japanese company, is already equipped with a USB port. One of my friends plugged his pendrive into it and played not only the film in divx compression that was on it (downloaded from the internet, with an obviously cracked copy protection), but also displayed the subtitles from the attached .srt file.

Time flies and nowadays the limits of “all rights reserved” cause unjustified inconvenience, for example in the world of remixes and digital artwork, which are based on modern adaptations of protected works of others. The great publishers also refer to authors’ interests and demand the suppression of the infringements of law with pleasure in order to protect their own profits. 
A new legal approach gives the authors opportunities and ways to handle their protected intellectual rights more precisely and give more benefits to the community. These are the Creative Commons licenses (http://creativecommons.org). The complete license consists of a combination of four conditions. These are:

· Attribution (by, Name it!) – can be copied, distributed, published and performed and modified freely, but only with the indication of the original author;

· Non-commercial (nc, Do not sell it!) – can be copied, distributed, published, performed and modified freely but only for non-commercial purposes

· No Derivative Works (nd, Do not change it!) – can be copied, distributed, published and performed freely but cannot be modified

· Share Alike (sa, Pass it on in this form!) – can be modified freely and can be used in other works, but these should be published under the same license as the original

Finally some information about audio disc publishing. From the price of a music CD that appears on the market today the participants receive their share according to the following scheme:

· state (taxes, fees) – 20%

· commerce (retail, wholesale) – 20%

· production (publisher, studio, CD factory, press) – 45%

· musician (royalties, fees, fees connected to sales) – 15%

This makes it obvious clear that copying kills not only music, but also considerably decreases the income of the connected national companies, who otherwise work at worldwide competitive standards and prices. Take for example a five-member band; let us assume that they write and perform their songs together. In their first year they work hard: they find a publisher, write and record their first album, which immediately becomes a golden disc (7,500 copies), which is a huge success. Based on the above numbers, in this year the boys will earn about 300 euros each from this disc - before tax. Is that a lot or little?

Digital photography

My friends who get into photography most often ask me the following question: “What type of camera should I choose?” The truth is that previously I could not give an answer that satisfied them completely. I wanted to explain the technical details to enable them to buy the best possible camera. However, photography is really not about technical details but about experience, which includes both taking the picture and showing it to others.

As the saying goes among photographers: nobody knows what type of typewriter X. and Y. famous poet had. In other words a photo, like a poem, is composed by the man and not by the machine. 

Undoubtedly, we prefer and work more easily with a good, handy camera. And obviously we have to learn “touch-typing” to avoid messing about with technique while we take photos and concentrate on the subject instead.

How shall you choose a camera?

Know your needs! Do you want your camera to be always with you? Are you patient enough to wait for a good exposure? Is your interest a passing whim or do you have long-term motivation? Do you want to print your photos? Do you want to say something with your pictures, do you want to record a holiday or just to take snaps of each other at a party?

Weigh up your possibilities. How much money can you spend on the equipment? How big a machine will fit into your bag? Are you strong enough to carry it all uphill? Can you spend time taking photos?

Digital cameras come in three categories: compact, reflex and intermediate, or bridge. Here are their principal characteristics:

· Compact. Compact cameras are to be found in many professional photographers’ bags, simply because they are suitable for documenting everyday events, and interesting moments. They create pictures with a 4:3 ratio which is right for displaying on a monitor.

· Advantages: small, light, cheap, simple, automatic 

· Disadvantages: slow reaction, poor lens, limited usability in dim light

· Reflex (DSLR: digital single lens reflex). Fortunately, manufacturers realised that it is not only professionals who want to take pictures with reflex cameras but amateurs who have high standards as well, so they offer such devices to each layer. Lenses are interchangeable; we can find the right one for any task. Unfortunately, digital frames (frame: camera without a lens) soon become obsolete, but lenses serve us faithfully for many years. They create pictures with a 3:2 ratio like ordinary 35-mm film. This category is also called APS-C because the dimensions of the sensor are identical with the film format of the Classic class of the Advanced Photo System, which was developed in the 90s. This system differs from traditional 35-mm film in several ways: it uses 24 mm film instead of 35-mm film and between the exposed photographs it prints the data of the exposure to facilitate processing and subsequent analysis. Ironically, this remarkable film concept was pushed into the background by the spread of digital photography.

· Advantages: good quality picture, many lenses and accessories, manual control

· Disadvantages: large, heavy, expensive, complicated

· Bridge. This category was designated to fill the space between small and large cameras, but these cameras are slowly being pushed back by novice level reflex cameras (meant for beginners). In the latest models we can use an aspect ratio of 16:9 besides the usual 4:3 and 3:2 ratios.

· Advantages: good quality picture, good lens, medium size, medium weight, full manual control

· Disadvantages: high consumption, high price

Fortunately, by now we can state that the megapixel war is over, 6 to 10 megapixels are sufficient for printing ordinary paper photos even after cropping. When you buy a camera, consider the fact that a larger sensor results in larger files and you will have to store them somewhere.

For absolute beginners I usually suggest starting with any convenient compact camera: there is not much difference between them. Let us fix the sum that we are prepared to spend on it (not forgetting to include the price of the memory card, the batteries and the camera bag) and we only have to choose between 8 to 10 cameras in the range.

At this point you can take your pick on the basis of convenience of use. You are welcome to try out the specimens displayed in the major stores. Taking photos should be an experience and an inconvenient camera will only cause trouble even if its technical data are better. Of course we should not forget about the “snob effect”: some brands sound better, so we tend to ignore many of their faults. But do not fall for marketing, smaller (and possibly cheaper) manufacturers can also produce good cameras in this category. But bear in mind that these devices are no good as investments: they go out of date quickly and their market value falls rapidly.

And if you want to move on after a few years, small reflex cameras are an excellent way to continue. Here the considerations are a bit different, in my experience the price of the frame is only one half or one third of the total sum that a photographer spends on lenses, flash, bags, stand and other accessories. What is more, as we are speaking about a system, it is very expensive to switch to another manufacturer. In practice, you have to start collecting your equipment from the beginning. To start with, it helps a lot if you can find lenses and flashes that can be borrowed within your family or among your acquaintances and that are reliable. That way you can look for suitable devices more freely (and more cheaply).

No matter which category you choose, you have to provide proper storage and processing for your photographs. With a digital frame the counter runs fast, often you take thousands of snaps in a year. This will take up a considerable amount of disc space on your computer: several gigabytes per year. You should always store your photos in two copies, CD, DVD, external hard disk, any solution is good. Your parents’ and grandparents’ paper prints and slides are almost immortal but your digital photos can easily be lost in the case of hard disk failure. As the saying goes, there are two types of people: those who have already lost some of their data and those who are going to lose some.
Fundamental concepts

· Diaphragm or aperture. This is the opening behind the lens, whose size can be changed, through which light enters the camera. The size of the opening is usually expressed as a ratio, the dimension of the aperture as a ratio of the focal length of the lens. A lens is called 1:1 if the focal length and the diameter of the aperture of the lens are the same. It is given as 1:2.8 or f/2.8 or sometimes F2.8, or in the case of a variable exposure zoom (variable focal length) the two extreme values are given: f/3.5-5.6. An important characteristic of the lens is the maximum size of the aperture, the maximum amount of light that can enter through it. The greater this aperture, the greater the exposure of the lens. The regular values of the aperture follow a geometric progression, each step lets half as much light through as the previous: 1; 1.4; 2; 2.8; 4; 5.6; 8; 11; 16; 22; 32. The value of the aperture changes not only because of the amount of light that should enter but also because of the depth of focus: the smaller the aperture, the larger the depth of focus and vice versa.

· Shutter time. The time when the camera is open and lets in light. It is expressed as a fraction of one second. Its regular values also follow a geometric progression, each step lets half as much light through as the previous element of the progression: 1; 1/2; 1/4; 1/8; 1/15; 1/30; 1/60; 1/125; 1/250; 1/500; 1/1000. In notation the 1/ is usually omitted and we simply say that we set the time to one sixtieth.

· Sensitivity, amplification (ISO). The sensitivity of the imaging device (CCD – Charge-coupled device, CMOS – Complementary metal–oxide–semiconductor). The higher the sensitivity, the less light is required for correct exposure. But probably the use of the term amplification would be better, because this is exactly what is happening. While in the case of HiFi equipment, if the volume is turned up, bass noise increases, here speckling (image noise) becomes visible if amplification is increased. If you find red-green, disturbing pixels in the picture, then you have found speckling. Sensitivity is denoted according to ISO standards, ASA values of 100, 200, 400, 800, 1600 are used. This is also a geometric progression, each step of the progression stands for twice as much sensitivity as the previous one. In the case of long shutter times the sensor of the camera heats up, and speckling increases. Compact cameras can be used up to a sensitivity of 400, reflex cameras can produce good results even at a value of 1600. Cameras reduce colour speckling with despeckling algorithms.

· Exposure. Exposure lets a certain amount of light reach the sensor; this can be expressed numerically with the data of the aperture and the shutter time. This is modified by sensitivity: the three values together are responsible for correct exposure. They can be combined freely: for example if sensitivity is increased to twice as much, shutter time can be reduced by half in order to have the cyclist freeze in the picture. Or shutter time can be increased by two steps in order to smooth out water droplets and aperture can be reduced by two steps. On modern cameras all three settings can be altered in one-third steps. A unit step is equivalent to one exposure value, it is denoted as 1EV (exposure value). In the case of digital photos EXIF data (exchangeable image file format) will be part of the created file; these contain all the important metadata (date, make of camera etc.) about the photograph, including exposure time. If you made a mistake (or the automatic settings calculated incorrectly), you can find out the source of the problem and then correct it using these.

· Exposure correction. In certain cases the light meter can be expected to measure incorrectly, so we can instruct it to change its own readings. A snowy landscape is always underexposed by the light meter (it will appear darker), so we can correct it by +1EV. Or a shadowy grey castle wall will be too light and as a result parts of the sky will burn out, so we use an EV of –2/3 etc.

· Mutuality principle. This says that the three exposure data (aperture-shutter time-sensitivity) can be changed freely in accordance with the given task. The important thing is that their product should not change, that is, the amount of light required for the picture should be constant. For example an exposure of f/5.6 – 1/125 – ISO400 is identical with an exposure of f/2.8 – 1/250 – ISO200.

· White balance. Different light sources have different colours and although our brain corrects the image automatically, a camera needs to be told to do so. The unit of colour temperature is the Kelvin, denoted by K. Sunlight is 5400K, a light bulb is 3300K, an overcast sky is 6000K. The automatic settings of the camera usually work out the correct value, but mixed light conditions can confuse them, for example if the room has neon lighting but sunshine is coming through the window. If a picture has bluish-greenish hue, then the automatic settings were wrong. Set the white balance in accordance with the more dominant light and take the photo again.

· Resolution. Resolution is the number of pixels captured with the sensor. Use everything that your camera offers: choose the maximum resolution. Memory cards are quite cheap and subsequent reduction gives better results than a photograph that was originally taken with a lower resolution. According to the relevant rules of digitisation sampling should be twice as fine as the resolution of the output. The pixel requirement of a 10x15-print of 300dpi is 1800x1200, that is, a little bit more than 2 Mpixels. Therefore 4 to 5 Mpixels is quite enough for ordinary paper prints. It should be noted as a curiosity that the world of photography gives the vertical value of the photo size first while the digital world gives the horizontal first (10x15cm and 1800x1200 pixels). The other traditional unit of photography is the inch. Therefore the size of the abovementioned sized paper print is actually 4x6 inches, that is, 10.16x15.24cm. The 4:3 ratio of digital cameras can be transferred to 3:2-ratio prints in two ways: either the whole picture is printed and the two sides of the print remain blank (fit process), or the whole paper is printed but then the top and bottom parts of the original picture are lost (fill process). If you do not want to be disappointed, send 3:2 ratio pictures into the photo laboratory for printing and do the cropping yourself.

· Compression. As one might expect, cameras save the available space and compress our pictures. As the applied JPG compression is lossy – that is, we can regain less from the file than the scene the camera originally saw –, always choose the finest compression, even if the file size is bigger this way. The compression ratio depends on the subject as well: the JPG process can compress large, connected spots of similar colour (such as a sunny sky) well, but a multi-coloured pattern that consists of many tiny details (a leafy autumn landscape) less well. This is the reason why our camera can indicate the number of remaining pictures “incorrectly”. Actually, it is the landscape before us that is responsible for the memory card filling up quickly.

· Focal length (focal distance). Roughly it is the length of the lens. More professionally, it is the distance between the principal plane of the lens and the sensor. Lenses can be classified according to focal distance: wide angle lenses (below 35mm), normal lenses (around 50mm) and telephoto lenses (above 70mm). Nowadays zoom lenses are nearly always used, the characteristic ranges are 28-80mm, 70-210mm, 70-300mm or among lenses developed for digital frames 18-70mm, 18-55mm, 55-200mm. For compact machines the range of the zoom is given: 8x, 10x zoom. This is somewhat tricky, because we do not know whether we have a wide angle position or a telephoto (long focal distance) position. We are not helped by the inscription 5.7-57mm either, because we do not have the reference. Fortunately, the so-called 35-mm film equivalent value is usually given, in the above case it is 37-370mm (so we do not have a wide angle position but we have a good deal of telephoto position). But let us not fall for the marketing: nobody has ever produced a lens that gives excellent photo quality with a ten times range, small size and low weight at an affordable price. There are no miracles: the range of the zooms used by professional photographers is 2-3x, they weight one kilogram and cost 2000 euros.

· Field of focus. Objects a certain distance in front of and behind the object in focus will also appear in focus. This distance is called field of focus. Field of focus is divided between the areas behind and in front of the plane of focus in the ratio of 1/3 to 2/3. Field of focus increases with object distance, in the case of distant objects it can be several metres, in the case of nearby objects it can decrease to a few millimetres. The focal distance of the lens also influences the field of focus: it is inversely proportional to it. That is, telephoto lenses have a small field of focus, wide angle lenses have a large field of focus. Besides this the size of the aperture also influences the field of focus: in the case of a narrow aperture the field of focus is large, in the case of a wide aperture the field of focus is small. Here the important thing is not the ratio of the aperture but its real diameter. As a result it is difficult to take a good portrait with compact cameras (for a small field of focus a large aperture is required), but in exchange we get the narrow aperture that is just right for taking macro photos.

· Crop factor (FVC, field of view crop), 35mm equivalent focal length. Digital sensors have smaller dimensions than traditional 35mm films (36x24 mm). Because of this the sensor uses, or sees, only the middle part of the used lens. This gives the feeling of working with a lens with a greater focal length (but the perspective does not change). This is an advantage if you are taking telephoto pictures and a disadvantage if you are in wide angle mode. Different manufacturers use different sensors whose dimensions are also different. Thus the crop factor value is different for each brand, what is more, sometimes for each type. Some characteristic values are: Nikon 1.5; Canon 1.3-1.6; Olympus 2. In order to get the focal distance that is used in the 35mm system, one should multiply the focal distance of the lens by the crop factor on digital frames. For example an 85mm lens on a Canon digital frame is equivalent to a 136-mm telephoto lens in the 35mm system. This also means that a cheap 50mm prime lens can be used as a small telephoto lens (in the case of Nikon a 75mm lens) on digital frames. Due to the mess, the traditional 35mm film numbers are still used for lenses that are produced for digital frames.

· Notations on lenses. With the following table I will try to put some order into the chaos created by the marketing professionals of the three large manufacturers.

	
	Nikon
	Canon
	Sigma

	lens developed for digital camera
	DX
	EF-S
	DC

	highest quality
	golden stripe
	L

Luxury
	EX

Excellence

	low dispersion lenses
	ED

Extra Low Dispersion
	UD

Ultra Low Dispersion
	SLD

Super Low Dispersion

	ultrasonic focus setting
	AF-S

Auto Focus, Silent Wave Motor
	USM

Ultra Sonic Motor 
	HSM

Hyper-Sonic Motor

	internal focus setting, the length of the lens does not change
	IF

Internal Focus
	
	IF

Internal Focus

	optical image stabiliser
	VR

Vibration Reduction
	IS

Image Stabilizer 
	OS

Optical Stabilizer

	shutter can be controlled only from the frame
	G
	
	

	distance information to the camera for flashlight light measurement 
	D

Distance Info
	D
	


· Reciprocal principle. Our hand shakes, therefore we may move the camera if a long shutter time is set. During exposure choose a shutter time that corresponds with the reciprocal of the focal distance, this way you can avoid blur due to shaking. Therefore if your telephoto lens is in zoom position 210mm, do not choose a shutter time longer than 1/250. However, in the case of a wide angle lens (24-28mm) even a time of 1/30 can be held with your hand easily. This principle includes the crop factor, so you should calculate with the multiplied focal distance. Lenses with image stabilisers give an advantage of 2-3EV, so in the 210-mm example above even 1/60 can be held with your hand if you use the stabiliser.

· Program modes. When setting the exposure, we can use the program modes offered by the camera:

· P (program) – aperture and shutter time settings are chosen automatically

· S (shutter) – the shutter time is set, the aperture is set automatically

· A (aperture) – the aperture is set, the shutter time is chosen for it

· M (manual) – both values are chosen by the user

The Canon company uses notations Tv (time value) instead of S and Av (aperture value) instead of A.

Besides these the subject modes offered by the camera (sport, landscape, macro, portrait etc.) can be used as well. In these modes the camera provides settings suited to the recommended priorities in the given situation (in the case of sport photographs, a short shutter time, in the case of portraits a large aperture, in the case of night portraits, automatic flash and so on).

Some tips for tricky situations

· The Moon. Surprising as it may be, the Moon shines, that is, reflects the light of the Sun, very brightly. If an aperture of 11 is set, use a shutter time of 1/ISO while taking photos. For example for a 300-mm lens use a shutter time of 1/400 and a sensitivity of 400 against shaking.

· Waterfalls, fountains. It is nice if the water appears blurred and foggy in the picture. You will need a long shutter time, and for this a stand may be required. Recommended values are: shutter time of 1/10-1/30, moderately narrow aperture: 6.3-11, sensitivity according to exposure. On the sunny main square of a town the exposure is high but in a forest it is low.

· Snowy landscapes. The light meter does not know that it sees dazzling snow, it only calculates an average. Add +1-2 EV exposure correction.

· Portraits. A so-called small telephoto focal length is required, so set your camera somewhere in the range of 70-135 mm. Anyhow, avoid shorter focal lengths than this and close exposure to avoid the bottle-nose effect. In order to have the model nicely separated from the background, work with a wide aperture that produces small field of focus. Avoid direct light and sunlight, which produce large shadows and blinking. Look for scattered light, for example if the sky is overcast, place your model next to the window in order to be lit from the side. Recommended values are 85 mm, aperture of 2.8-4, sensitivity and shutter time according to exposure.

· Fireworks, lightning. This is rather a game of chance, you open the shutter and hope to catch something nice. Choosing a good site is of utmost importance (because of the disturbing mass or the storm). Due to long shutter times a stand is required. Manual focal distance should be set to infinity. Narrow aperture should be chosen in order to have everything in focus. Low sensitivity should be chosen to avoid noise. Recommended values are 24-28 mm, aperture of 11-16, ISO 100-200, 2-8 seconds.

· Concerts. A truly difficult situation: fast movement, little and much light at the same time whose colour is changing constantly and the flash is not elegant and is often prohibited as well. The use of high sensitivity and short shutter time is unavoidable, and you cannot get away without an expensive high power lens. Exposure should be measured on the spot, the correct exposure should be ranged with a few pictures and subsequent photos should be taken in manual mode. Any focal distance can be used: I usually work with three fixed lenses: 35/2, 85/1.8 and 180/2.8. Shutter time is influenced not only by the reciprocal principle but also by the fact that the musician’s hands and body move in longer shutter times, therefore exposing from a stand will not help us. Usable values are: sensitivity of 800-1600, aperture narrower by one or two thirds than the maximum, shutter time of 1/60 or 1/125. Learn to shoot with a firm hand. Create series, in the first picture you are likely to move the camera but the other pictures can be good.

· Church interiors. Churches are characterised by little light and many details. You cannot do it from your hand but a stand cannot be used in most places. Often the use of a flashgun is prohibited as well but let us be comforted by the knowledge that we cannot illuminate spaces of such size with a small camera flash anyway. Find a bench or ledge where you can place your camera. I often use my bag as a stand. Choose a narrow aperture to gain a large field of focus. As you are exposing for a long time, set the sensitivity to low. Recommended values are 24-36 mm, aperture of 7.1, ISO 200, 1-2 seconds.

Finishing touches

The light meter and the automatic settings of the camera are frequently misled by conditions, so some finishing work is often necessary. For example we did not have the opportunity to compose the photo precisely, so we would like to cut out a part of it later. Is it possible that the picture is marred by redundant details? Then we can retouch it. Maybe we are creating a digital work of art and the photo is only the first stage ….

Let us use image editors boldly, without inhibitions: photographers have always retouched, cut and edited their pictures, even if their tools were not as efficient as the computer.

Selection, display

The most difficult task of the photographer is editing and selecting photos. Unfortunately, the fact is that our spectators see our photos from a completely different point of view: they lack the joy that we felt when we were there and took the photo. It is possible that they will soon grow bored of our performance if we do not pay attention.

The first hazard is that we thrust hundreds of our photos on our friends. Do not do it! Although I mostly take photos with a digital camera, I have kept the concept of the traditional “roll”, and I have realised that one or two rolls, that is, 36-72 pictures, is the optimum amount of photographic work that anybody can look at with pleasure. You should harass your acquaintances with more photos only if they are really connected to the subject. Learn to select your best photos and keep the others to yourself.

The second hazard is obtrusiveness. Much as you strive for immediate success, do not insist on showing your pictures in person, possibly at completely inappropriate moments. In many cases it ends in resentment. Create web galleries, upload photos onto photo sharing pages; this way your friends can look at them when they are not in a hurry.

Postscript

Experiment, use new devices boldly but do not let them rule you. And when you do not understand your children’s new gadgets, lie back with calm irony: you have grown up. Your grandparents admired the tape recorder, your parents did not understand the video tape. I hope
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