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Learning a new language means gaining access to a culture: a system of words, meanings, and everyday concepts upon which entire societies and idiosyncrasies are built. Therefore, understanding it logically and naturally becomes essential if you want to communicate efficiently: a skill that Rosetta Stone has been teaching since 1992 and that will
indeed help you if you are interested in visiting a new destination, working in a foreign company, or changing countries. In this Rosetta Stone review, we will tell you if it is worth achieving that goal in 2024 through this platform, which has already been used by companies like Uber, Twitter, different universities, and even the US Air Force. Rosetta
Stone is a company that has been around for three decades and promises to teach anyone from scratch to speak confidently any of the 25 languages its platform offers. This software method, used on a large scale to train entire teams at institutions such as NASA, is blended, which means Rosetta Stone emulates a childs native language learning
process. From the first moment, you are exposed to the language without translations: only by associating words with images and practicing their correct pronunciation with speech recognition technology and feedback from native teachers until you perfect it. As Rosetta Stone aims for its students to understand foreign languages naturally, it
increases the difficulty of its teaching from imitating everyday conversations, such as calling a bank, going shopping, or ordering food, to understanding concepts surrounding the dialects. Although Rosetta Stone has been on the market for more than 30 years, in 2024, with similar options such as Duolingo, Babbel or Lingomelo, the platform is still
traditional. We say this because it still needs tools or Al that allow 100% customization of learning paths according to the depth of knowledge the user has. In contrast, the software works with a standard method for each level students consider themselves to have. If you are ok with this type of generalized teaching because, in any case, it is based on
patterns designed by professional linguists, then Rosetta Stone can be an excellent choice for learning languages such as English, Italian, French, Spanish, and more. This platform is ideal if you can commit five days a week for a month and a half. Suppose you have enough free time to dedicate 10 to 30 minutes daily to activities that include
increasing the difficulty of reading vocabulary, matching pictures with words, and listening to conversations until you learn something new. In that case, Rosetta Stone will work for you. There are two types of lessons on this platform: the traditional 30-minute class, divided into reading, listening, and speaking blocks, and a faster one designed for
those users with a busy schedule. That is a 10-minute access so the user can experience basic activities, even if it is shorter and with less exposure. Rosetta Stone offers comprehensive features to help learners master new languages efficiently, such as Blended Learning:The app combines interactive lessons with immersive experiences, enhancing
language acquisition and retention. Multi-language Support:With a wide range of languages available, users can choose from Arabic, Chinese, French, Spanish, and more, making it suitable for diverse language learning needs. Reporting and Analysis:Users and administrators can access comprehensive reports and analyses, gaining insights into
language progress and identifying areas for improvement. Learning Portal:Rosetta Stones learning portal provides easy access to course materials, resources, and interactive activities, enhancing the learning experience. Extra Content to Use Outside Lessons:The app offers additional content like Stories, Seek & Speak, and Phrasebook to reinforce
language skills beyond the core lessons. Progress Tracking:Rosetta Stone provides users with detailed progress tracking, letting them monitor their language proficiency and improve over time. Rosetta Stone for Enterprise provides structured content and ongoing support to create a unique language-learning experience for employees for any
business purpose. For example, in 2021, the platform partnered with Uber to provide language learning programs to drivers and delivery workers in select markets. This integration allows Uber workers to access Rosetta Stones digital language courses covering 24 languages directly through the Uber app. The goal was to offer language skills directly
relevant to the work of ride-share drivers and delivery workers to make it easier for them to learn while enhancing the level of service provided to passengers and customers. To learn more about this option, you can access their page directly. Rosetta Stone has several plans. However, as the enterprises pricing and institutional options depend on your
specific needs and size, we will focus mainly on individual subscriptions. This option allows you to study a single language in three months for $35.97. Remember that you can choose between Spanish, French, Italian, German, Arabic, and 20 other languages. Although the page says that each month costs $11.99, you will pay for the total value of the
three months in advance. While this option typically costs around $9.09 per month, this plan is available for $7.99 per month. However, like the 3-month subscription, Rosetta Stone will charge you for all 12 months in one transaction. In other words, even if monthly costs are less than $9.00, you will pay $95.88 upfront. It is essential to know that this
one-year option only covers one course, so if you want to give it the time it takes to get the basics of any of the available languages: Spanish (Latin America) French Italian German English (American) Arabic Chinese (Mandarin) Dutch English (British) Filipino (Tagalog) Greek Hebrew Hindi Irish Japanese Korean Latin Persian (Farsi) Polish
Portuguese (Brazil) Russian Spanish (Spain) Swedish Turkish Vietnamese Suppose your interest is in accessing Rosetta Stone to study various languages simultaneously under its learning as a child method. In that case, this is the only plan that allows you to do so. To access several of the 25 languages mentioned above, you can subscribe for life for a
single payment of $399. That may sound expensive, but this lifetime access is one of the lowest prices that can offer either other professional services or any traditional institute, with the benefit of quality and flexibility. Keep an eye out for significant discounts on Rosetta Stones lifetime plan, which are occasionally offered, especially if youre
considering purchasing it. Rosetta Stone is a functional software with a remarkable reputation (an important aspect when it comes to quality and user compliance policies). However, it does have some disadvantages that you need to be aware of before deciding on any of the above plans because, depending on what kind of teaching methods you
prefer when learning, Rosetta Stone will either serve you well or frustrate you. ProsCons 25-minute live lessons with tutors to practice your speaking. Sometimes, Rosettas grammar may not correspond to everyday conversations. High-quality content. No reminders to continue lessons. Your progress depends on your own will. You will immerse in the
language from the first moment without translations. No test to assess the users entry-level. Rosetta Stone works best for step-by-step and intuitive learners. Rosettas method can resemble school learning and might become monotonous. Rosetta can complement other free apps to cement long-term foundations. You wont receive any certification or
language learning credits at the end of your courses. Trusted reputation with renowned users. The app may feel like an adapted web version, which is occasionally problematic. Speech recognition technology (TruAccent) is available. Current curricula might be weak for the price of the Lifetime Subscription. Professional linguists and scientists
developed Rosettas curriculum. More affordable language learning options exist in the market. The platform includes extra material like Stories and Seek & Speak: a feature available in Rosettas app to point the users phones at an object and receive a translation in their language of choice. As you have seen, Rosetta Stones approach focuses on
speaking in context and daily practice without using English translations. The courses cover speaking, writing, listening, grammar, and vocabulary, making it similar to a high school language class. The advantages of Rosetta Stone lie in its comprehensive foundation-building and emphasis on precise grammatical rules. It complements other language
learning methods, especially if you want to practice reading and writing. However, its one of the most expensive options, and there are excellent free or more economical alternatives online using more everyday sayings. While Rosetta Stone can work well for those who prefer simple and repetitive methods, we recommend exploring more affordable
options and combining various resources to create a well-rounded language learning experience. Since I did languages at school, and my language teacher spoke literally everything in the language we were learning I had no choice to try. I became good, and leaving school found Rosetta Stone, do I just continued . Seems like I found something I just
like. Jonjo Minns (@jonjominns) June 24, 2023 To fully acquire a new language depends entirely on you and how much time you spend immersing yourself beyond the daily half-hour Rosetta Stone offers.Regarding this platform, users must practice speaking and have several ways to do so. One is mandatory, as learners must pronounce words and
phrases in a way that Rosetta Stones TruAccent approves them. This feature goes beyond what other platforms offer by providing valuable feedback on the users pronunciation and rhythm.For instance, the platform teaches standardized business English for U.S. English and, at the same time, can differentiate between Spanish accents from Spain and
those from South America.Therefore, we guarantee that you will learn much more vocabulary and grammar than you already know (as well as optimal pronunciation). However, fluency will depend on how you complement the Rosetta program. Rosetta Stones language learning method is based on proven language-teaching approaches in linguistics,
and it uses immersion in the target language to create a solid learning experience.All language skills (reading, writing, listening, and speaking) are taught, focusing on listening and speaking. However, what sets Rosetta Stone apart from competitors is its emphasis on production, which traditional research has shown to be crucial for effective
language learning.According to those studies, the production level in language learning enhances comprehension and demands more attention than mere understanding alone.Rosetta Stones method is similar to what youd learn in a high school language class. It starts with basic vocabulary and simple grammar rules, like the boy drinks milk and the
woman drives a car. Unlike other options focusing on conversational phrases, Rosetta Stone emphasizes precise grammatical rules and doesnt give flexible options. While Rosetta Stone has been a well-known name in language learning for years, it has some significant limitations. Its repetitive exercises and lack of real-world context can make
learning feel tedious and disconnected from actual language use.In contrast, LingoMelo offers a fresh, engaging approach that immerses you in the language from day one. With a single subscription, users gain access to an impressive 28 languages, providing variety and value. Also, LingoMelo boasts a roster of exceptional, hand-picked instructors
who are not only native speakers but also gifted teachers. Theyve crafted courses designed to get you conversing confidently in practical, real-world scenarios, not just parroting phrases in a vacuum. So if youre ready to learn a new language in a way thats effective, flexible, fun and relevant to real life, LingoMelo might be the way to go. Standardised
variety of Hindustani used in IndiaThis article is about Modern Standard Hindi. For other uses, see Hindi (disambiguation).Not to be confused with Hindu or Sindhi.HindiModern Standard Hindi, HindThe word "Hindi" in Devanagari scriptPronunciation[ndi]NativetoIndiaRegionHindi Belt (Western Uttar Pradesh, Delhi)SpeakersL1: 345 million[a](2011
census)[1][2]L2: 264 million (2020)[3]Total: 610 million (20112020)[4]Language familyIndo-EuropeanIndo-IranianIndo-AryanCentral Indo-AryanWestern Hindi[5]Hindustani[5]HindiEarly formsShauraseni PrakritApabhraaOld HindiHindustaniRekhtaWriting systemDevanagari (official)Kaithi (historical)Mahajani (historical)La (historical)[6]Devanagari
BrailleSigned formsIndian Signing SystemOfficial statusOfficial languageinIlndiaAndaman and Nicobar IslandsBiharChhattisgarhDadra and Nagar Haveli and Daman and DiuDelhiGujaratHaryanaHimachal Pradeshjammu & KashmirJharkhandLadakhMadhya PradeshMaharashtraMizoramRajasthanUttar PradeshUttarakhandWest Bengal
(additional)FijiRecognised minoritylanguageinSouth Africa (protected language)[7]JUAE (third official court language)[8]Mauritius (as a cultural language)[9]RegulatedbyCentral Hindi Directorate[10]Language codesISO 639-1hiISO 639-2hinISO 639-3hinGlottologhind1269Linguasphere59-AAF-gfDistribution of L1 self-reported speakers of Hindi in
India as per the 2011 CensusPart of a series on theHindustani language (or the Hindi-Urdu continuum)HindiUrduRegional or dialectal variants (AndamanBihariBombayDeccaniDhakaiyaHinglishHyderabadiJudeo-UrduKauraviRekhtaUrdish)HistoryHindiUrdu controversyPersian and UrduHindi literatureUrdu literatureHindustani
orthographyGrammarNumeralsDeclensionVerbsLinguistic historyVocabularyKinship termsPhonological historyAccessibilityHindiUrdu transliterationHindustani BrailleHindi BrailleUrdu BrailleRoman HindiRoman Urdulndo-Pakistani Sign LanguagevteModern Standard Hindi ( , dhunik Mnak Hind),[11] commonly referred to as Hindi, is the
standardised variety of the Hindustani language written in the Devanagari script. It is an official language of the Government of India, alongside English, and is the lingua franca of North India. Hindi is considered a Sanskritised register[12] of Hindustani. Hindustani itself developed from Old Hindi and was spoken in Delhi and neighbouring areas. It
incorporated a significant number of Persian loanwords.[13]Hindi is an official language in twelve states (Bihar, Gujarat , Mizoram , Maharashtra ,Chhattisgarh, Haryana, Himachal Pradesh, Jharkhand, Madhya Pradesh, Rajasthan, Uttar Pradesh, Uttarakhand), and six union territories (Andaman and Nicobar Islands, Delhi, Chandigarh, Dadra and
Nagar Haveli and Daman and Diu , Ladakh and Jammu and Kashmir) and an additional official language in the state of West Bengal.[14][15] Hindi is also one of the 22 scheduled languages of the Republic of India.[16] Hindi is also one of Fiji's three official languages. [17]Apart from the script and formal vocabulary, Modern Standard Hindi is mutually
intelligible with standard Urdu, which is another recognised register of Hindustani, as both Hindi and Urdu share a core vocabulary base derived from Shauraseni Prakrit.[18][19][20][21] Hindi is also spoken, to a lesser extent, in other parts of India (usually in a simplified or pidginised variety such as Bazaar Hindustani or Haflong Hindi).[22][23]
Outside India, several other languages are recognised officially as "Hindi" but do not refer to the Standard Hindi language described here and instead descend from other nearby languages, such as Awadhi and Bhojpuri.[24] Examples of this are the Bhojpuri-Hindustani spoken in South Africa, Mauritius, Fiji Hindi, spoken in Fiji, and Caribbean
Hindustani, which is spoken in Suriname, Trinidad and Tobago, and Guyana.[25][26][27][28]Hindi is the fourth most-spoken first language in the world, after Mandarin, Spanish, and English.[29] When counted together with the mutually intelligible Urdu, it is the third most-spoken language in the world, after Mandarin and English.[30][31] According
to reports of Ethnologue (2022, 25th edition), Hindi is the third most-spoken language in the world when including first and second language speakers.[32]Hindi is the fastest-growing language of India, followed by Kashmiri, Meitei, Gujarati and Bengali, according to the 2011 census of India.[33]The term Hind was originally used to refer to
inhabitants of the Indo-Gangetic Plain. It was borrowed from Classical Persian Hind (Iranian Persian pronunciation: Hendi), meaning 'of or belonging to Hind (India)' (hence, 'Indian').[34]Another name Hindav (/) (from Persian 'of or belonging to the Indian people') was often used in the past, for example, by Amir Khusrau in his poetry.[35][36] The
terms Hindi and Hindu trace back to Old Persian, which derived these names from the Sanskrit name Sindhu (), referring to the Indus River. The Greek cognates of the same terms are Indus (for the river) and India (for the land of the river).[37][38]The term Modern Standard Hindi is commonly used to specifically refer to the modern literary Hindi
language, as opposed to colloquial and regional varieties that are also referred to as Hindi in a wider sense.[39]Further information: History of HindustaniLike other Indo-Aryan languages, Hindi is a direct descendant of an early form of Vedic Sanskrit, through Shauraseni Prakrit and auraseni Apabhraa (from Sanskrit apabhraa "corrupt"), which
emerged in the 7th century CE.[40]The sound changes that characterised the transition from Middle Indo-Aryan to Hindi are:[41]Compensatory lengthening of vowels preceding geminate consonants, sometimes with spontaneous nasalisation: Skt. hasta "hand" > Pkt. hattha > hthLoss of all word-final vowels: rtri "night" > ratt > rtFormation of
nasalised long vowels from nasal consonants (-VNC- > -VC-): bandha "bond" > bdhLoss of unaccented or unstressed short vowels (reflected in schwa deletion): susthira "firm" > sutthira > suthrCollapsing of adjacent vowels (including separated by a hiatus: apara "other" > avara > aurFinal -m to -: grma "village" > gma > gIntervocalic -- to -- or -1-:
taga "pond" > talv, naa "reed" > nal.v > b: vivha "marriage" > byhDuring the period of Delhi Sultanate in medieval India, which covered most of today's north India, eastern Pakistan, southern Nepal and Bangladesh[42] and which resulted in the contact of Hindu and Muslim cultures, the Sanskrit and Prakrit base of Old Hindi became enriched with
loanwords from Persian, evolving into the present form of Hindustani.[43][44][45]1[46][47]1[48] Hindi achieved prominence in India after it became the official language of the imperial court during the reign of Shah Jahan.[49] It is recorded that Emperor Aurangzeb spoke in Hindvi.[50] The Hindustani vernacular became an expression of Indian
national unity during the Indian Independence movement,[51][52] and continues to be spoken as the common language of the people of the northern Indian subcontinent,[53] which is reflected in the Hindustani vocabulary of Bollywood films and songs.[54][55]Standard Hindi is based on the language that was spoken in the Ganges-Yamuna Doab
(Delhi, Meerut and Saharanpur) called Khariboli;[40][56] the vernacular of Delhi and the surrounding region came to replace earlier prestige languages such as Awadhi and Braj. Standard Hindi was developed by supplanting foreign loanwords from the Hindustani language and replacing them with Sanskrit words, though Standard Hindi does
continue to possess several Persian loanwords.[57][58][59] Modern Hindi became a literary language in the 19th century. Earliest examples could be found as Prm Sgar by Lallu Lal, Batiyl Pachs of Sadal Misra, and Rn Ktak K Kahn of Insha Allah Khan which were published in Devanagari script during the early 19th century.[60]John Gilchrist was
principally known for his study of the Hindustani language, which was adopted as the lingua franca of northern India (including what is now present-day Pakistan) by British colonists and indigenous people. He compiled and authored An English-Hindustani Dictionary, A Grammar of the Hindoostanee Language, The Oriental Linguist, and many more.
His lexicon of Hindustani was published in the Perso-Arabic script, Ngar script, and in Roman transliteration. In the late 19th century, a movement to further develop Hindi as a standardised form of Hindustani separate from Urdu took form.[61] In 1881, Bihar accepted Hindi as its sole official language, replacing Urdu, and thus became the first state
of India to adopt Hindi.[62] However, in 2014, Urdu was accorded second official language status in the state.[63]0n 14 September 1949, the Constituent Assembly of India adopted Hindi written in the Devanagari script as the official language of the Republic of India replacing the previous usage of Hindustani in the Perso-Arabic script in the British
Indian Empire.[64][65][66] To this end, several stalwarts rallied and lobbied pan-India in favour of Hindi, most notably Beohar Rajendra Simha along with Hazari Prasad Dwivedi, Kaka Kalelkar, Maithili Sharan Gupt and Seth Govind Das who even debated in Parliament on this issue. As such, on the 50th birthday of Beohar Rajendra Simha on 14
September 1949, the efforts came to fruition following the adoption of Hindi as the official language.[67] Now, it is celebrated as Hindi Day.[68]Part XVII of the Indian Constitution deals with the official language of the Indian Union. Under Article 343, the official languages of the Union have been prescribed, which includes Hindi in Devanagari script
and English:(1) The official language of the Union shall be Hindi in Devanagari script. The form of numerals to be used for the official purposes of the Union shall be the international form of Indian numerals.[25](2) Notwithstanding anything in clause (1), for a period of fifteen years from the commencement of this Constitution, the English language
shall continue to be used for all the official purposes of the Union for which it was being used immediately before such commencement: Provided that the President may, during the said period, by order authorise the use of the Hindi language in addition to the English language and of the Devanagari form of numerals in addition to the international
form of Indian numerals for any of the official purposes of the Union.[69]Article 351 of the Indian constitution states:It shall be the duty of the Union to promote the spread of the Hindi language, to develop it so that it may serve as a medium of expression for all the elements of the composite culture of India and to secure its enrichment by
assimilating without interfering with its genius, the forms, style and expressions used in Hindustani and in the other languages of India specified in the Eighth Schedule, and by drawing, wherever necessary or desirable, for its vocabulary, primarily on Sanskrit and secondarily on other languages.It was envisioned that Hindi would become the sole
working language of the Union Government by 1965 (per directives in Article 344 (2) and Article 351),[70] with state governments being free to function in the language of their own choice. However, widespread resistance to the imposition of Hindi on non-native speakers, especially in South India (such as those in Tamil Nadu) led to the passage of
the Official Languages Act of 1963, which provided for the continued use of English indefinitely for all official purposes, although the constitutional directive for the Union Government to encourage the spread of Hindi was retained and has strongly influenced its policies.[71]Article 344 (2b) stipulates that the official language commission shall be
constituted every ten years to recommend steps for the progressive use of Hindi language and impose restrictions on the use of the English language by the union government. In practice, the official language commissions are constantly endeavouring to promote Hindi but not imposing restrictions on English in official use by the union government.At
the state level, Hindi is the official language of the following Indian states: Bihar, Chhattisgarh, Haryana, Himachal Pradesh, Jharkhand, Madhya Pradesh, Rajasthan, Uttar Pradesh and Uttarakhand.[72] Hindi is an official language of Gujarat, along with Gujarati.[73] It acts as an additional official language of West Bengal in blocks and sub-divisions
with more than 10% of the population speaking Hindi.[74][75][76] Similarly, Hindi is accorded the status of official language in the following Union Territories: Delhi, Andaman and Nicobar Islands and Dadra and Nagar Haveli and Daman and Diu.Although there is no specification of a national language in the constitution, it is a widely held belief that
Hindi is the national language of India. This is often a source of friction and contentious debate.[77]1[78][79] In 2010, the Gujarat High Court clarified that Hindi is not the national language of India because the constitution does not mention it as such.[80][81] Hindi is an official language in Fiji as per the 1997,2012 and 2013 constitution's of Fiji. Two
dialects of Hindi are spoken in Fiji. Standard Hindi and Fiji Hindi. The latter dialect, traces its origins to Awadhi an eastern Hindi dialect. However, Standard Hindi is the official variant of Hindi recognized by the constitution and used in all official purposes, education, media and businesses. Due to Fiji Hindi's lack of standardization.[82][83][84][85]
Hindi is spoken by 380,000 people in Fiji.[82]Hindi is spoken as a first language by about 77,569 people in Nepal according to the 2011 Nepal census, and further by 1,225,950 people as a second language.[86] A Hindi proponent, Indian-born Paramananda Jha, was elected vice-president of Nepal. He took his oath of office in Hindi in July 2008. This
created protests in the streets for 5 days; students burnt his effigies, and there was a general strike in 22 districts. Nepal Supreme Court ruled in 2009 that his oath in Hindi was invalid and he was kept "inactive" as vice-president. An "angry" Jha said, "I cannot be compelled to take the oath now in Nepali. I might rather take it in English."[87]Hindi is
a protected language in South Africa. According to the Constitution of South Africa, the Pan South African Language Board must promote and ensure respect for Hindi along with other languages.[7] According to a doctoral dissertation by Rajend Mesthrie in 1985, although Hindi and other Indian languages have existed in South Africa for the last 125
years, there are no academic studies of any of them of their use in South Africa, their evolution and current decline.[88]Hindi is adopted as the third official court language in the Emirate of Abu Dhabi.[8] As a result of this status, the Indian workforce in UAE can file their complaints to the labour courts in the country in their own mother-tongue.
[89]Main article: Hindustani-speaking worldHindi is the lingua franca of northern India (which contains the Hindi Belt), as well as an official language of the Government of India, along with English.[69]In Northeast India a pidgin known as Haflong Hindi has developed as a lingua franca for the people living in Haflong, Assam who speak other
languages natively.[90] In Arunachal Pradesh, Hindi emerged as a lingua franca among locals who speak over 50 dialects natively.[91]Hindi is quite easy to understand for many Pakistanis, who speak Urdu, which, like Hindi, is a standard register of the Hindustani language; additionally, Indian media are widely viewed in Pakistan.[92]A sizeable
population in Afghanistan, especially in Kabul, can also speak and understand Hindi-Urdu due to the popularity and influence of Bollywood films, songs and actors in the region.[93][94]Hindi is also spoken by a large population of Madheshis (people having roots in north-India but having migrated to Nepal over hundreds of years) of Nepal. Apart from
this, Hindi is spoken by the large Indian diaspora which hails from, or has its origin from the "Hindi Belt" of India. A substantially large North Indian diaspora lives in countries like the United States of America, the United Kingdom, the United Arab Emirates, Trinidad and Tobago, Guyana, Suriname, South Africa, Fiji and Mauritius, where it is natively
spoken at home and among their own Hindustani-speaking communities.Outside India, Hindi speakers are 8million in Nepal; 863,077 in the United States of America;[95][96] 450,170 in Mauritius; 380,000 in Fiji;[82] 250,292 in South Africa; 150,000 in Suriname;[97] 100,000 in Uganda; 45,800 in the United Kingdom;[98] 20,000 in New Zealand;
20,000 in Germany; 26,000 in Trinidad and Tobago;[97] 3,000 in Singapore.Main articles: HindiUrdu controversy, Hindustani phonology, and Hindustani grammarLinguistically, Hindi and Urdu are two registers of the same language and are mutually intelligible.[99] Both Hindi and Urdu share a core vocabulary of native Prakrit and Sanskrit-derived
words.[18][100][19] However, Hindi is written in the Devanagari script and contains more direct tatsama Sanskrit-derived words than Urdu, whereas Urdu is written in the Perso-Arabic script and uses more Arabic and Persian loanwords compared to Hindi.[57] Because of this, as well as the fact that the two registers share an identical grammar,
[101][18][100] a consensus of linguists consider them to be two standardised forms of the same language, Hindustani or Hindi-Urdu.[99][101][18][102] Hindi is the most commonly used scheduled language in India and is one of the two official languages of the union,[103] the other being English. Urdu is the national language and lingua franca of
Pakistan and is one of 22 scheduled languages of India, also having official status in Uttar Pradesh, Jammu and Kashmir, Delhi, Telangana,[104] Andhra Pradesh[105] and Bihar.[106]Main article: DevanagariHindi is written in the Devanagari script, an abugida. Devanagari consists of 11 vowels and 33 consonants and is written from left to right.
Unlike Sanskrit, Devanagari is not entirely phonetic for Hindi, especially failing to mark schwa deletion in spoken Standard Hindi.[107]Main article: Devanagari transliterationThe Government of India uses Hunterian transliteration as its official system of writing Hindi in the Latin script. Various other systems also exist, such as IAST, ITRANS and ISO
15919.Romanised Hindji, also called Hinglish, is the dominant form of Hindi online. In an analysis of YouTube comments, Palakodety et al., identified that 52% of comments were in Romanised Hindi, 46% in English, and 1% in Devanagari Hindi.[108]Main article: Hindustani phonologyConsonantsIPAExamplesDevanagari representationEnglish
approximationHindiUrduISO 15919kkamzorscabkkhlcabgolagogharloghouseragbangtcorcatchtchonachoodjnbudgingdjhanhedgehog[109]amarstub (but retroflex)[109]hantub (but retroflex)[109]IlnAmerican bird[109]hakkanAmerican birdhouse[110]kiraAmerican burnt[109]tlbsimilar to outthink, Spanish tomarlatft[109]thailtub (but
dental)d[109]dlthed[109]dhpadhere (but dental)nnahpantherppalspotpphalpotbbscabbiebbhlclubhousemmagarmuchjydyuckr{111]rasTrilled ringzarra[111]zarAmerican atomllableaf[112]varzivatw[112]pakvnwellkshoe[110]nashrewssabsunsfsbithamaheadhukmq[113]garbsomewhat like caughtx[113]kharbScottish loch[113]bSimilar to the French
Rz[113]kazzoo[113][114][115]adahpleasure[1l16]lanAmerican garterpahno English equivalentfkhilffussitibrThe pause in "uh-oh!", butter "bu'er" (t-glottalizing dialects)VowelsIPAExamplesDevanagari representationEnglish approximationHindiUrduISO 15919kalabout[117]rhnpenakm or fatherijitn or sitijtn or seatuun or bookun or moonejeb or mailkais
or fairyobolo or growkaun or jobhamsnasal vowel faun([, ], etc.)maSuprasegmentalsIPAExampleNotes[bar]stress(placed before stressed syllable)[t pde]doubled consonant(placed after doubled consonant)Further information: Hindustani etymology and List of Sanskrit and Persian roots in HindiTraditionally, Hindi words are divided into five principal
categories according to their etymology:Tatsam ( transl."same as that") words: These are words which are spelled the same in Hindi as in Sanskrit (except for the absence of final case inflections).[118] They include words inherited from Sanskrit via Prakrit which have survived without modification (e.g. Hindi nm / Sanskrit nma, "name",[119] as well
as forms borrowed directly from Sanskrit in more modern times (e.g. prrthan, "prayer").[120] Pronunciation, however, conforms to Hindi norms and may differ from that of classical Sanskrit. Amongst nouns, the tatsam word could be the Sanskrit non-inflected word-stem, or it could be the nominative singular form in the Sanskrit nominal
declension.Ardhatatsam ( transl."semi-tatsama") words: Such words are typically earlier loanwords from Sanskrit which have undergone sound changes subsequent to being borrowed. (e.g. Hindi sraj from Sanskrit srya)Tadbhav ( transl."born of that") words: These are native Hindi words derived from Sanskrit after undergoing phonological rules (e.g.
Sanskrit karma, "deed" becomes Shauraseni Prakrit kamma, and eventually Hindi km, "work") and are spelled differently from Sanskrit.[118]Deshaj ( transl."of the country") words: These are words that were not borrowings from non-indigenous languages but do not derive from attested Indo-Aryan words either. Belonging to this category are
onomatopoetic words or ones borrowed from local non-Indo-Aryan languages.Videsh ( transl."foreign") words: These include all loanwords from non-indigenous languages. The most frequent source languages in this category are Persian, Arabic, English and Portuguese. Examples are qila "fort" from Persian, kame from English committee.Hindi has
naturally inherited a large portion of its vocabulary from Shauraseni Prakrit, in the form of tadbhava words.[19] This process usually involves compensatory lengthening of vowels preceding consonant clusters in Prakrit, e.g. Sanskrit tka > Prakrit tikkha > Hindi tkh.Much of Standard Hindi's vocabulary is borrowed from Sanskrit as tatsam
borrowings, especially in technical and academic fields. The formal Hindi standard, from which much of the Persian, Arabic and English vocabulary has been replaced by neologisms compounding tatsam words, is called uddh Hindi (pure Hindi), and is viewed as a more prestigious dialect over other more colloquial forms of Hindi.Excessive use of
tatsam words sometimes creates problems for native speakers. They may have Sanskrit consonant clusters which do not exist in Hindustani, causing difficulties in pronunciation.[121]As a part of the process of Sanskritisation, new words are coined using Sanskrit components to be used as replacements for supposedly foreign vocabulary. Usually
these neologisms are calques of English words already adopted into spoken Hindi. Some terms such as drbh "telephone", literally "far-speech" and drdaran "television", literally "far-sight" have even gained some currency in formal Hindi in the place of the English borrowings (eli)fon and v.[122]Hindi also features significant Persian influence,
standardised from spoken Hindustani.[57]1[39][pageneeded] Early borrowings, beginning in the mid-12th century, were specific to Islam (e.g. Muhammad, Islm) and so Persian was simply an intermediary for Arabic. Later, under the Delhi Sultanate and Mughal Empire, Persian became the primary administrative language in the Hindi heartland.
Persian borrowings reached a heyday in the 17th century, pervading all aspects of life. Even grammatical constructs, namely the izafat, were assimilated into Hindi.[123]The status of Persian language then and thus its influence, is also visible in Hindi proverbs: , Hth kagan ko rs ky,Pahe likhe ko Frs ky.What is mirror to a hand with bangles,What is
Persian to a literate.The emergence of Modern Standard Hindi in the 19th century went along with the Sanskritisation of its vocabulary,[124] leading to a marginalisation of Persian vocabulary in Hindi, which continued after Partition when the Indian government co-opted the policy of Sanskritisation. However, many Persian words (e.g. bas "enough",
khud "self") have remained entrenched in Standard Hindi, and a larger amount are still used in Urdu poetry written in the Devanagari script. Many words borrowed from Persian in turn were loanwords from Arabic (e.g. mukil "difficult", hav "air", x(a)yl "thought", kitb "book").Loanwords from Persian derived from Arabic[125]
[bettersourceneeded]Perso-Arabic wordHindi wordGloss waqt vaqttime gam gqamzshirt[Footnote 1] kitb kitbbook nab nasbdestiny kursiyy kurschair isb hisbcalculation qnn gnnlaw[Footnote 2] abar xabarnews duny duniyworldSee also: Englishisation South AsiaHindi also makes extensive use of loan translation (calqueing) and occasionally phono-
semantic matching of English.[126]Many Hindustani words were derived from Portuguese due to interaction with colonists and missionaries:HindiMeaningPortugueseanns ()pineappleananspdr ()priestpadrebl ()bucketbaldeb ()keychavegirj (J)churchigrejaalmr ()cupboardarmriobotal ()bottlebotelhaaspatl ()hospitalhospitalolandez ()DutchholandsMain
article: Hindi literatureHindi literature is broadly divided into four prominent forms or styles, being Bhakti (devotional Kabir, Raskhan); gr (beauty Keshav, Bihari); Vgth (epic); and dhunik (modern).Medieval Hindi literature is marked by the influence of Bhakti movement and the composition of long, epic poems. It was primarily written in other
varieties of Hindi, particularly Avadhi and Braj Bhasha, but to a degree also in Delhavi, the basis for Standard Hindi. During the British Raj, Hindustani became the prestige dialect.Chandrakanta, written by Devaki Nandan Khatri in 1888, is considered the first authentic work of prose in modern Hindi.[127] The person who brought realism in Hindi
prose literature was Munshi Premchand, who is considered the most revered figure in the world of Hindi fiction and progressive movement. Literary, or Shityik, Hindi was popularised by the writings of Swami Dayananda Saraswati, Bhartendu Harishchandra and others. The rising numbers of newspapers and magazines made Hindustani popular with
educated people.[citation needed]The Dvived Yug ("Age of Dwivedi") in Hindi literature lasted from 1900 to 1918. It is named after Mahavir Prasad Dwivedi, who played a major role in establishing Standard Hindi in poetry and broadening the acceptable subjects of Hindi poetry from the traditional ones of religion and romantic love.In the 20th
century, Hindi literature saw a romantic upsurge. This is known as Chyvd (shadow-ism) and the literary figures belonging to this school are known as Chyvd. Jaishankar Prasad, Suryakant Tripathi 'Nirala', Mahadevi Varma and Sumitranandan Pant, are the four major Chyvd poets.Uttar dhunik is the post-modernist period of Hindi literature, marked by
a questioning of early trends that copied the West as well as the excessive ornamentation of the Chyvd movement, and by a return to simple language and natural themes.Hindi literature, music, and film have all been disseminated via the internet. In 2015, Google reported a 94% increase in Hindi-content consumption year-on-year, adding that 21% of
users in India prefer content in Hindi.[128] Many Hindi newspapers also offer digital editions.See also: Urdu Sample textThe following is a sample text in High Hindi, of Article 1 of the Universal Declaration of Human Rights (by the United Nations):Hindi in Devanagari Script (): Transliteration (ISO)Anucchd 1 (k): Sabh manuya janma s svatantra tath
maryd aur adhikr m samn ht ha. V tark aur vivk s sampanna ha tath unh bhrtrtva k bhvan s paraspar k prat krya karn chi.Transcription (IPA)[nted ek | sbi mnj dnm se stnt tta mjada dka m sman hote h e tk ek se smpn h tta n batt ki bana se psp ke pti kaj kna tahe]Gloss (word-to-word)Article 1 (one) All humans birth from independent and dignity and
rights in equal are. They logic and conscience from endowed are and they fraternity in the spirit of each other towards work should.Translation (grammatical)Article 1 All humans are born independent and equal in dignity and rights. They are endowed with logic and conscience and they should work towards each other in the spirit of fraternity. Hindi
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from WikivoyageRetrieved from " of Macintosh operating systems"Mac OS" redirects here. For the now classic OS, formerly named that way, see Classic Mac OS.For a list of all Apple operating systems, see List of Apple operating systems.Mac operating systems were developed by Apple Inc. in a succession of two major series.In 1984, Apple debuted
the operating system that is now known as the classic Mac OS with its release of the original Macintosh System Software. The system, rebranded Mac OS in 1997, was pre-installed on every Macintosh until 2002 and offered on Macintosh clones shortly in the 1990s. It was noted for its ease of use, and also criticized for its lack of modern technologies
compared to its competitors.[1][2]The current Mac operating system is macOS, originally named Mac OS X until 2012 and then OS X until 2016.[3] It was developed between 1997 and 2001 after Apple's purchase of NeXT. It brought an entirely new architecture based on NeXTSTEP, a Unix system, that eliminated many of the technical challenges that
the classic Mac OS faced, such as problems with memory management. The current macOS is pre-installed with every Mac and receives a major update annually.[4] It is the basis of Apple's current system software for its other devices iOS, iPadOS, watchOS, and tvOS.[5]Prior to the introduction of Mac OS X, Apple experimented with several other
concepts, releasing different products designed to bring the Macintosh interface or applications to Unix-like systems or vice versa, A/UX, MAE, and MkLinux. Apple's effort to expand upon and develop a replacement for its classic Mac OS in the 1990s led to a few cancelled projects, code named Star Trek, Taligent, and Copland.Although the classic



Mac OS and macOS (Mac OS X) have different architectures, they share a common set of GUI principles, including a menu bar across the top of the screen; the Finder shell, featuring a desktop metaphor that represents files and applications using icons and relates concepts like directories and file deletion to real-world objects like folders and a trash
can; and overlapping windows for multitasking.Before the arrival of the Macintosh in 1984, Apple's history of operating systems began with its Apple II computers in 1977, which run Apple DOS, ProDOS, and GS/OS; the Apple III in 1980 runs Apple SOS; and the Lisa in 1983 which runs Lisa OS and later MacWorks XL, a Macintosh emulator. Apple
developed the Newton OS for its Newton personal digital assistant from 1993 to 1997.Apple launched several new operating systems based on the core of macOS, including iOS in 2007 for its iPhone, iPad, and iPod Touch mobile devices and in 2017 for its HomePod smart speakers; watchOS in 2015 for the Apple Watch; and tvOS in 2015 for the
Apple TV set-top box.Main article: Classic Mac OSThe classic Mac OS is the original Macintosh operating system introduced in 1984 alongside the first Macintosh and remained in primary use on Macs until Mac OS X in 2001.[6][7]Apple released the original Macintosh on January 24, 1984; its early system software is partially based on Lisa OS, and
inspired by the Alto computer, which former Apple CEO Steve Jobs previewed at Xerox PARC.[6] It was originally named "System Software", or simply "System"; Apple rebranded it as "Mac OS" in 1996 due in part to its Macintosh clone program that ended one year later.[8]Classic Mac OS is characterized by its monolithic design. Initial versions of
the System Software run one application at a time. System 5 introduced cooperative multitasking. System 7 supports 32-bit memory addressing and virtual memory, allowing larger programs. Later updates to the System 7 enable the transition to the PowerPC architecture. The system was considered user-friendly, but its architectural limitations were
critiqued, such as limited memory management, lack of protected memory and access controls, and susceptibility to conflicts among extensions.[2]This text-only logo for classic Mac OS started with Mac OS 7.6, released in 1997.Nine major versions of the classic Mac OS were released. The name "Classic" that now signifies the system as a whole is a
reference to a compatibility layer that helped ease the transition to Mac OS X.[9]Macintosh System Software "System 1", released in 1984System Software 2, 3, and 4 released between 1985 and 1987System Software 5 released in 1987System Software 6 released in 1988System 7 / Mac OS 7.6 released in 1991Mac OS 8 released in 1997Mac OS 9
final major version, released in 1999Main article: macOSmacOS Big Sur was released in 2020 to introduce the current design iteration of macOS.The system was launched as Mac OS X, renamed OS X from 20122016,[10] and then renamed macOS as the current Mac operating system that officially succeeded the classic Mac OS in 2001.The system
was originally marketed as simply "version 10" of Mac OS, but it has a history that is largely independent of the classic Mac OS. It is a Unix-based operating system[11][12] built on NeXTSTEP and other NeXT technology from the late 1980s until early 1997, when Apple purchased the company and its CEO Steve Jobs returned to Apple.[13] Precursors
to Mac OS X include OPENSTEP, Apple's Rhapsody project, and the Mac OS X Public Beta.macOS is based on Apple's open source Darwin operating system, which is based on the XNU kernel and BSD.[14]macOS is the basis for some of Apple's other operating systems, including iPhone OS/iOS, iPadOS, watchOS, tvOS, and visionOS.The "X" logo for
Mac OS X versions 10.0 "Cheetah" and 10.1 "Puma", released in 2001The first version of the system was released on March 24, 2001, supporting the Aqua user interface. Since then, several more versions adding newer features and technologies have been released. Since 2011, new releases have been offered annually.[4]Mac OS X 10.0 codenamed
"Cheetah", released Saturday, March 24, 2001Mac OS X 10.1 codenamed "Puma", released Tuesday, September 25, 2001Mac OS X Jaguar version 10.2, released Friday, August 23, 2002Mac OS X Panther version 10.3, released Friday, October 24, 2003Mac OS X Tiger version 10.4, released Friday, April 29, 2005Mac OS X Leopard version 10.5,
released Friday, October 26, 2007Mac OS X Snow Leopard version 10.6, publicly unveiled on Monday, June 8, 2009Mac OS X Lion version 10.7, released Wednesday, July 20, 20110S X Mountain Lion version 10.8, released Wednesday, July 25, 20120S X Mavericks version 10.9, released Tuesday, October 22, 20130S X Yosemite version 10.10,
released Thursday, October 16, 20140S X El Capitan version 10.11, released Wednesday, September 30, 2015macOS Sierra version 10.12, released Tuesday, September 20, 2016macOS High Sierra version 10.13, released Monday, September 25, 2017macOS Mojave version 10.14, released Monday, September 24, 2018macOS Catalina version 10.15,
released Monday, October 7, 2019macOS Big Sur version 11, released Thursday, November 12, 2020macOS Monterey version 12, released Monday, October 25, 2021macOS Ventura version 13, released Monday, October 24, 2022macOS Sonoma - version 14, released Tuesday, September 26, 2023macOS Sequoia - version 15, released Monday,
September 16, 2024macOS 10.16's version number was updated to 11.0 in the third beta. The third beta version of macOS Big Sur is 11.0 Beta 3 instead of 10.16 Beta 3.An early server computing version of the system was released in 1999 as a technology preview. It was followed by several more official server-based releases. Server functionality has
instead been offered as an add-on for the desktop system since 2011.[15]Mac OS X Server 1.0 code named "Hera", released in 1999Mac OS X Server later called "OS X Server" and "macOS Server", released between 2001 and 2022.Main article: A/ROSEThe Apple Real-time Operating System Environment (A/ROSE) is a small embedded operating
system which runs on the Macintosh Coprocessor Platform, an expansion card for the Macintosh. It is a single "overdesigned" hardware platform on which third-party vendors build practically any product, reducing the otherwise heavy workload of developing a NuBus-based expansion card. The first version of the system was ready for use in February
1988.[16]Main article: A/UXIn 1988, Apple released its first UNIX-based OS, A/UX, which is a UNIX operating system with the Mac OS look and feel. It was not very competitive for its time, due in part to the crowded UNIX market and Macintosh hardware lacking high-end design features present on workstation-class computers. Most of its sales was
to the U.S. government, where MacOS lacks POSIX compliance.[17]Main article: Macintosh Application EnvironmentThe Macintosh Application Environment (MAE) is a software package introduced by Apple in 1994 that allows certain Unix-based computer workstations to run Macintosh applications. MAE uses the X Window System to emulate a
Macintosh Finder-style graphical user interface. The last version, MAE 3.0, is compatible with System 7.5.3. MAE was published for Sun Microsystems SPARCstation and Hewlett-Packard systems. It was discontinued on May 14, 1998.[18]Main article: MkLinuxAnnounced at the 1996 Worldwide Developers Conference (WWDC), MkLinux is an open
source operating system that was started by the OSF Research Institute and Apple in February 1996 to port Linux to the PowerPC platform, and thus Macintosh computers. In mid 1998, the community-led MkLinux Developers Association took over development of the operating system. MkLinux is short for "Microkernel Linux", which refers to its
adaptation of the monolithic Linux kernel to run as a server hosted atop the Mach microkernel version 3.0.[19]Main article: Star Trek projectThe Star Trek project (as in "to boldly go where no Mac has gone before") was a secret prototype beginning in 1992, to port the classic Mac OS to Intel-compatible x86 personal computers. In partnership with
Apple and with support from Intel, the project was instigated by Novell, which was looking to integrate its DR-DOS with the Mac OS GUI as a mutual response to the monopoly of Microsoft's Windows 3.0 and MS-DOS. A team consisting of four from Apple and four from Novell was got the Macintosh Finder and some basic applications such as
QuickTime, running smoothly. The project was canceled one year later in early 1993, but was partially reused when porting the Mac OS to PowerPC.[20][21]Main article: TaligentTaligent (a portmanteau of "talent" and "intelligent") is an object-oriented operating system and the company producing it. Started as the Pink project within Apple to
provide a replacement for the classic Mac OS, it was later spun off into a joint venture with IBM as part of the AIM alliance, with the purpose of building a competing platform to Microsoft Cairo and NeXTSTEP. The development process never worked, and has been cited as an example of a project death march. Apple pulled out of the project in 1995
before the code had been delivered.[22]Main article: Copland (operating system)Copland was a project at Apple to create an updated version of the classic Mac OS. It was to have introduced protected memory, preemptive multitasking, and new underlying operating system features, yet still be compatible with existing Mac software. They originally
planned the follow-up release Gershwin to add multithreading and other advanced features. New features were added more rapidly than they could be completed, and the completion date slipped into the future with no sign of a release. In 1996, Apple canceled the project outright and sought a suitable third-party replacement. Copland development
ended in August 1996, and in December 1996, Apple announced that it was buying NeXT for its NeXTSTEP operating system.[23]Timeline of Mac operating systems vteComparison of operating systemsHistory of the graphical user interfaceMacList of Mac software”™ Gruber, John (January 21, 2009). "Three things OS X could learn from the Classic
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(8)Decimal floating-point precision3264128vteIn computer architecture, 32-bit computing refers to computer systems with a processor, memory, and other major system components that operate on data in a maximum of 32-bit units.[1][2] Compared to smaller bit widths, 32-bit computers can perform large calculations more efficiently and process
more data per clock cycle. Typical 32-bit personal computers also have a 32-bit address bus, permitting up to 4GiB of RAM to be accessed, far more than previous generations of system architecture allowed.[3]32-bit designs have been used since the earliest days of electronic computing, in experimental systems and then in large mainframe and
minicomputer systems. The first hybrid 16/32-bit microprocessor, the Motorola 68000, was introduced in the late 1970s and used in systems such as the original Apple Macintosh. Fully 32-bit microprocessors such as the HP FOCUS, Motorola 68020 and Intel 80386 were launched in the early to mid 1980s and became dominant by the early 1990s.
This generation of personal computers coincided with and enabled the first mass-adoption of the World Wide Web. While 32-bit architectures are still widely-used in specific applications, the PC and server market has moved on to 64 bits with x86-64 and other 64-bit architectures since the mid-2000s with installed memory often exceeding the 32-bit
address limit of 4GiB on entry level computers. The latest generation of smartphones have also switched to 64 bits.A 32-bit register can store 232 different values. The range of integer values that can be stored in 32 bits depends on the integer representation used. With the two most common representations, the range is 0 through 4,294,967,295 (232
1) for representation as an (unsigned) binary number, and 2,147,483,648 (231) through 2,147,483,647 (231 1) for representation as two's complement.One important consequence is that a processor with 32-bit memory addresses can directly access at most 4GiB of byte-addressable memory (though in practice the limit may be lower).Motorola 68020
prototype from 1984. It features a 32-bit ALU and 32-bit address and data buses.The world's first stored-program electronic computer, the Manchester Baby, used a 32-bit architecture in 1948, although it was only a proof of concept and had little practical capacity. It held only 32 32-bit words of RAM on a Williams tube, and had no addition operation,
only subtraction.Memory, as well as other digital circuits and wiring, was expensive during the first decades of 32-bit architectures (the 1960s to the 1980s).[4] Older 32-bit processor families (or simpler, cheaper variants thereof) could therefore have many compromises and limitations in order to cut costs. This could be a 16-bit ALU, for instance, or
external (or internal) buses narrower than 32 bits, limiting memory size or demanding more cycles for instruction fetch, execution or write back.Despite this, such processors could be labeled 32-bit, since they still had 32-bit registers and instructions able to manipulate 32-bit quantities. For example, the IBM System/360 Model 30 had an 8-bit ALU, 8-
bit internal data paths, and an 8-bit path to memory,[5] and the original Motorola 68000 had a 16-bit data ALU and a 16-bit external data bus, but had 32-bit registers and a 32-bit oriented instruction set. The 68000 design was sometimes referred to as 16/32-bit.[6]However, the opposite is often true for newer 32-bit designs. For example, the Pentium
Pro processor is a 32-bit machine, with 32-bit registers and instructions that manipulate 32-bit quantities, but the external address bus is 36 bits wide, giving a larger address space than 4GB, and the external data bus is 64 bits wide, primarily in order to permit a more efficient prefetch of instructions and data.[7]Prominent 32-bit instruction set
architectures used in general-purpose computing include the IBM System/360, IBM System/370 (which had 24-bit addressing), System/370-XA, ESA/370, and ESA/390 (which had 31-bit addressing), the DEC VAX, the NS320xx, the Motorola 68000 family (the first two models of which had 24-bit addressing), the Intel IA-32 32-bit version of the x86
architecture, and the 32-bit versions of the ARM,[8] SPARC, MIPS, PowerPC and PA-RISC architectures. 32-bit instruction set architectures used for embedded computing include the 68000 family and ColdFire, x86, ARM, MIPS, PowerPC, and Infineon TriCore architectures.On the x86 architecture, a 32-bit application normally means software that
typically (not necessarily) uses the 32-bit linear address space (or flat memory model) possible with the 80386 and later chips. In this context, the term came about because DOS, Microsoft Windows and OS/2[9] were originally written for the 8088/8086 or 80286, 16-bit microprocessors with a segmented address space where programs had to switch
between segments to reach more than 64 kilobytes of code or data. As this is quite time-consuming in comparison to other machine operations, the performance may suffer. Furthermore, programming with segments tend to become complicated; special far and near keywords or memory models had to be used (with care), not only in assembly
language but also in high level languages such as Pascal, compiled BASIC, Fortran, C, etc.The 80386 and its successors fully support the 16-bit segments of the 80286 but also segments for 32-bit address offsets (using the new 32-bit width of the main registers). If the base address of all 32-bit segments is set to 0, and segment registers are not used
explicitly, the segmentation can be forgotten and the processor appears as having a simple linear 32-bit address space. Operating systems like Windows or OS/2 provide the possibility to run 16-bit (segmented) programs as well as 32-bit programs. The former possibility exists for backward compatibility and the latter is usually meant to be used for
new software development.[10]In digital images/pictures, 32-bit usually refers to RGBA color space; that is, 24-bit truecolor images with an additional 8-bit alpha channel. Other image formats also specify 32 bits per pixel, such as RGBE.In digital images, 32-bit sometimes refers to high-dynamic-range imaging (HDR) formats that use 32 bits per
channel, a total of 96 bits per pixel. 32-bit-per-channel images are used to represent values brighter than what sRGB color space allows (brighter than white); these values can then be used to more accurately retain bright highlights when either lowering the exposure of the image or when it is seen through a dark filter or dull reflection.For example, a
reflection in an oil slick is only a fraction of that seen in a mirror surface. HDR imagery allows for the reflection of highlights that can still be seen as bright white areas, instead of dull grey shapes.A 32-bit file format is a binary file format for which each elementary information is defined on 32 bits (or 4 bytes). An example of such a format is the
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specification which assigns a digital code value to a location in a color space.The number of bits of resolved intensity in a color channel is also known as radiometric resolution, especially in the context of satellite images.[6]Same image on five different color depths, showing resulting (compressed) file sizes. 8 and smaller use an adaptive palette so
quality may be better than some systems can provide.24 bit.png16,777,216 colors98 KB8 bit.png256 colors37 KB (62%)4 bit.png16 colors13 KB (87%)2 bit.png4 colors6 KB (94%)1 bit.png2 colors4 KB (96%)Main article: Indexed colorWith the relatively low color depth, the stored value is typically a number representing the index into a color map or
palette (a form of vector quantization). The colors available in the palette itself may be fixed by the hardware or modifiable by software. Modifiable palettes are sometimes referred to as pseudocolor palettes.Old graphics chips, particularly those used in home computers and video game consoles, often have the ability to use a different palette per
sprites and tiles in order to increase the maximum number of simultaneously displayed colors, while minimizing use of then-expensive memory (and bandwidth). For example, in the ZX Spectrum the picture is stored in a two-color format, but these two colors can be separately defined for each rectangular block of 88 pixels.The palette itself has a
color depth (number of bits per entry). While the best VGA systems only offered an 18-bit (262,144 color) palette[7][8]1[9][10] from which colors could be chosen, all color Macintosh video hardware offered a 24-bit (16 million color) palette. 24-bit palettes are nearly universal on any recent hardware or file format using them.If instead the color can be
directly figured out from the pixel values, it is "direct color". Palettes were rarely used for depths greater than 12 bits per pixel, as the memory consumed by the palette would exceed the necessary memory for direct color on every pixel.Headings of subsections refer to bits-per-pixel.Main article: Binary image2 colors, often black and white direct
color. Sometimes 1 meant black and 0 meant white, the inverse of modern standards. Most of the first graphics displays were of this type, the X Window System was developed for such displays, and this was assumed for a 3M computer. In the late 1980s there were professional displays with resolutions up to 300 dpi (the same as a contemporary laser
printer) but color proved more popular.4 colors, usually from a selection of fixed palettes. Gray-scale early NeXTstation, color Macintoshes, Atari ST medium resolution.8 colors, almost always all combinations of full-intensity red, green, and blue. Many early home computers with TV displays, including the ZX Spectrum and BBC Micro.16 colors,
usually from a selection of fixed palettes. Used by IBM CGA (at the lowest resolution), EGA, and by the least common denominator VGA standard at higher resolution. Color Macintoshes, Atari ST low resolution, Commodore 64, and Amstrad CPCs also supported 4-bit color.32 colors from a programmable palette, used by the Original Amiga chipset.64
colors. Used by the Master System, Enhanced Graphics Adapter, GIME for TRS-80 Color Computer 3, Pebble Time smartwatch (64 color e-paper display), and Parallax Propeller using the reference VGA circuit.Main article: 8-bit color256 colors, usually from a fully-programmable palette: Most early color Unix workstations, Super VGA, color
Macintosh, Atari TT, Amiga AGA chipset, Falcon030, Acorn Archimedes. Both X and Windows provided elaborate systems to try to allow each program to select its own palette, often resulting in incorrect colors in any window other than the one with focus.Some systems placed a color cube in the palette for a direct-color system (and so all programs
would use the same palette). Usually fewer levels of blue were provided than others, since the normal human eye is less sensitive to the blue component than to either red or green (two thirds of the eye's receptors process the longer wavelengths[11]).Popular sizes were:666 (web-safe colors), leaving 40colors for a gray ramp, or for programmable
palette entries.884. 3bits of R and G, 2bits of B, the correct value can be computed from a color without using multiplication. Used, among others, in the MSX2 system series of computers.a 676 color cube, leaving 4colors for a programmable palette or grays.a 685 cube, leaving 16colors for a programmable palette or grays.4,096 colors, usually from a
fully-programmable palette (though it was often set to a 161616 color cube). Some Silicon Graphics systems, Color NeXTstation systems, and Amiga systems in HAM mode have this color depth.RGBA4444, a related 16 bpp representation providing the color cube and 16 levels of transparency, is a common texture format in mobile graphics.Main
article: High colorin high-color systems, two bytes (16 bits) are stored for each pixel. Most often, each component (R, G, and B) is assigned 5 bits, plus one unused bit (or used for a mask channel or to switch to indexed color); this allows 32,768 colors to be represented. However, an alternate assignment which reassigns the unused bit to the G
channel allows 65,536 colors to be represented, but without transparency.[12] These color depths are sometimes used in small devices with a color display, such as mobile phones, and are sometimes considered sufficient to display photographic images.[13] Occasionally 4 bits per color are used plus 4 bits for alpha, giving 4,096 colors. Among the
first hardware to use the standard were the Sharp X68000 and IBM's Extended Graphics Array (XGA).The term "high color" has recently been used to mean color depths greater than 24 bits.Almost all of the least expensive LCDs (such as typical twisted nematic types) provide 18-bit color (646464 = 262,144 combinations) to achieve faster color
transition times, and use either dithering or frame rate control to approximate 24-bit-per-pixel true color,[14] or throw away 6 bits of color information entirely. More expensive LCDs (typically IPS) can display 24-bit color depth or greater.All 16,777,216 colors (downscaled, click image for full resolution)24 bits almost always use 8 bits each of R, G,
and B (8bpc). As of 2018, 24-bit color depth is used by virtually every computer and phone display[15] and the vast majority of image storage formats. Almost all cases of 32 bits per pixel assigns 24 bits to the color, and the remaining 8 are the alpha channel or unused.224 gives 16,777,216 color variations. The human eye can discriminate up to ten
million colors,[16] and since the gamut of a display is smaller than the range of human vision, this means this should cover that range with more detail than can be perceived. However, displays do not evenly distribute the colors in human perception space, so humans can see the changes between some adjacent colors as color banding.
Monochromatic images set all three channels to the same value, resulting in only 256 different colors; some software attempts to dither the gray level into the color channels to increase this, although in modern software this is more often used for subpixel rendering to increase the space resolution on LCD screens where the colors have slightly
different positions.The DVD-Video and Blu-ray Disc standards support a bit depth of 8 bits per color in YCbCr with 4:2:0 chroma subsampling.[17][18] YCbCr can be losslessly converted to RGB.MacOS refers to 24-bit color as "millions of colors". The term true color is sometimes used to mean what this article is calling direct color.[19] It is also often
used to refer to all color depths greater or equal to 24.Deep color consists of a billion or more colors.[20] 230 is 1,073,741,824. Usually this is 10bits each of red, green, and blue (10bpc). If an alpha channel of the same size is added then each pixel takes 40bits.Some earlier systems placed three 10-bit channels in a 32-bit word, with 2bits unused (or
used as a 4-level alpha channel); the Cineon file format, for example, used this. Some SGI systems had 10- (or more) bit digital-to-analog converters for the video signal and could be set up to interpret data stored this way for display. BMP files define this as one of its formats, and it is called "HiColor" by Microsoft.Video cards with 10bits per
component started coming to market in the late 1990s. An early example was the Radius ThunderPower card for the Macintosh, which included extensions for QuickDraw and Adobe Photoshop plugins to support editing 30-bit images.[21] Some vendors call their 24-bit color depth with FRC panels 30-bit panels; however, true deep color displays have
10-bit or more color depth without FRC.The HDMI1.3 specification defines a bit depth of 30bits (as well as 36 and 48bit depths).[22]In that regard, the Nvidia Quadro graphics cards manufactured after 2006 support 30-bit deep color[23] and Pascal or later GeForce and Titan cards when paired with the Studio Driver[24] as do some models of the
Radeon HD5900 series such as the HD5970.[25][26] The ATI FireGL V7350 graphics card supports 40- and 64-bit pixels (30 and 48 bit color depth with an alpha channel).[27]The DisplayPort specification also supports color depths greater than 24bpp in versionl.3 through "VESA Display Stream Compression, which uses a visually lossless low-latency
algorithm based on predictive DPCM and YCoCg-R color space and allows increased resolutions and color depths and reduced power consumption."[28]At WinHEC 2008, Microsoft announced that color depths of 30bits and 48bits would be supported in Windows 7, along with the wide color gamut scRGB.[29][30]High Efficiency Video Coding (HEVC
or H.265) defines the Main10 profile, which allows for 8 or 10bits per sample with 4:2:0 chroma subsampling.[2][4][5][31][32] The Main10 profile was added at the October2012 HEVC meeting based on proposal JCTVC-K0109 which proposed that a 10-bit profile be added to HEVC for consumer applications.[5] The proposal stated that this was to
allow for improved video quality and to support the Rec. 2020 color space that will be used by UHDTV.[5] The second version of HEVC has five profiles that allow for a bit depth of 8bits to 16bits per sample.[33]As of 2020, some smartphones have started using 30-bit color depth, such as the OnePlus8 Pro, Oppo Find X2 & FindX2 Pro, Sony Xperia 1 II,
Xiaomi Mi 10 Ultra, Motorola Edge+, ROG Phone 3 and Sharp Aquos Zero2.[citation needed]Using 12 bits per color channel produces 36 bits, 68,719,476,736 colors. If an alpha channel of the same size is added then there are 48 bits per pixel.Using 16 bits per color channel produces 48 bits, 281,474,976,710,656 colors. If an alpha channel of the
same size is added then there are 64 bits per pixel.Image editing software such as Adobe Photoshop started using 16 bits per channel fairly early in order to reduce the quantization on intermediate results (i.e. if an operation is divided by 4 and then multiplied by 4, it would lose the bottom 2 bits of 8-bit data, but if 16 bits were used it would lose none
of the 8-bit data).Some systems started using those bits for numbers outside the 01 range rather than for increasing the resolution. Numbers greater than 1 were for colors brighter than the display could show, as in high-dynamic-range imaging (HDRI). Negative numbers can increase the gamut to cover all possible colors, and for storing the results
of filtering operations with negative filter coefficients. The Pixar Image Computer used 12 bits to store numbers in the range [-1.5, 2.5), with 2 bits for the integer portion and 10 for the fraction. The Cineon imaging system used 10-bit professional video displays with the video hardware adjusted so that a value of 95 was black and 685 was white.[34]
The amplified signal tended to reduce the lifetime of the CRT.More bits also encouraged the storage of light as linear values, where the number directly corresponds to the amount of light emitted. Linear levels makes calculation of computer graphics much easier. However, linear color results in disproportionately more samples near white and fewer
near black, so the quality of 16-bit linear is about equal to 12-bit SRGB.Floating point numbers can represent linear light levels spacing the samples semi-logarithmically. Floating point representations also allow for drastically larger dynamic ranges as well as negative values. Most systems first supported 32-bit per channel single-precision, which far
exceeded the accuracy required for most applications. In 1999, Industrial Light & Magic released the open standard image file format OpenEXR which supported 16-bit-per-channel half-precision floating-point numbers. At values near 1.0, half precision floating point values have only the precision of an 11-bit integer value, leading some graphics
professionals to reject half-precision in situations where the extended dynamic range is not needed.Virtually all television displays and computer displays form images by varying the strength of just three primary colors: red, green, and blue. For example, bright yellow is formed by roughly equal red and green contributions, with no blue
contribution.For storing and manipulating images, alternative ways of expanding the traditional triangle exist: One can convert image coding to use fictitious primaries, that are not physically possible but that have the effect of extending the triangle to enclose a much larger color gamut. An equivalent, simpler change is to allow negative numbers in
color channels, so that the represented colors can extend out of the color triangle formed by the primaries. However these only extend the colors that can be represented in the image encoding; neither trick extends the gamut of colors that can actually be rendered on a display device.A typical CRT monitor[a] gamut: Inside the colored triangle
represents colors that the monitor can display. The horseshoe-shaped surrounding grey area represents colors humans can see, but that the monitor cannot show.Supplementary colors can widen the color gamut of a display, since it is no longer limited to the interior of a triangle formed by three primaries at its corners, e.g. the CIE 1931 color space.
Recent technologies such as Texas Instruments's BrilliantColor augment the typical red, green, and blue channels with up to three other primaries: cyan, magenta, and yellow.[35] Cyan would be indicated by negative values in the red channel, magenta by negative values in the green channel, and yellow by negative values in the blue channel,
validating the use of otherwise fictitious negative numbers in the color channels. Mitsubishi and Samsung (among others) use BrilliantColor in some of their TV sets to extend the range of displayable colors.[citation needed]The Sharp Aquos line of televisions has introduced Quattron technology, which augments the usual RGB pixel components with a
yellow subpixel. However, formats and media that allow or make use of the extended color gamut are at present extremely rare.[citation needed]Because humans are overwhelmingly trichromats or dichromats[b] one might suppose that adding a fourth "primary" color could provide no practical benefit. However humans can see a broader range of
colors than a mixture of three colored lights can display. The deficit of colors is particularly noticeable in saturated shades of bluish green (shown as the left upper grey part of the horseshoe in the diagram) of RGB displays: Most humans can see more vivid blue-greens than any color video screen can display.Audio bit depth corresponding concept for
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