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Introduction
      The tasks are designed  for students studying English for specific purposes (ESP).

 There are eleven units which are expected to be covered  during about 90     classroom hours. It is assumed that the students doing the tasks get detailed up-to-date information of using GIS to play a role at work and in the community. It is also expected that the students doing these tasks have the knowledge of  and ability to use English up to intermediate  and upper intermediate levels.

      The tasks are based on the authentic texts concerning specifically the geographical information systems and technology. The first  unit gives the definitions of GIS. The next  ten  units focus on the GIS’s roots in cartography, maps and numbers, on getting the map into the computer and basic database management. 

     The presented educational materials and the choice of tasks are supposed to provide  practice in  using the professional lexis, in reading and comprehending the  specific information,  in translating from English and into English and  also to give a reasonable motivation  for  mastering the basics of GIS in English.

     Words and phrases unique to the vocabulary of GIS are italicized and defined as they are introduced.
UNIT ONE.   WHAT   IS  GIS

  Vocabulary Notes :  

  retrieval         - поиск

  feature           - пространственный объект

  tool                - зд. метод, способ

  toolbox          - зд. пакет вспомогательных  программ

  package          - пакет  программ

  ad hoc            - специальный, подготовленный специально
 Ex.1   Read   Texts A ,B, C  and D with some definitions of GIS.

A. A GIS  IS  A  TOOLBOX
      A  GIS can be seen as a set of tools for analyzing spatial data. These are, of course, computer tools, and a GIS can then be thought of as a software package containing the elements necessary for working with spatial data. If we want to write a book, we might visit a computer store and buy a word processing package in a box to install on our computer. Similarly, if we seek to work with spatial data, one definition of a GIS is the software  in the box that gives us the geographic capabilities we need.

     If a GIS is a toolbox, a logical question is  ‘What types of tools does the box contain?’ Several authors have tried to define a GIS in terms of what it does,  offering  a functional definition of GIS. Most agree that the functions fall into categories and that the categories are subtasks that are arranged sequentially as data move from the information source to a map and then to the GIS user and decision maker. Another GIS definition, for example, states that GISs are ‘automated systems for the capture, storage, retrieval, analysis, and display of spatial data.’ This has been called a ‘process definition’ because we start with the tasks closest to the collection of data_and end with tasks that analyse and interpret the information. 

B.   A GIS IS  AN  INFORMATION  SYSTEM

     Jack Estes and Jeffrey Star defined a GIS as ‘an information system that is

designed to work with data referenced by spatial or geographic coordinates. In other words, a GIS is both a database system with specific capabilities for spatially-referenced data, as well as a set of operations for working with the data.’

     Ken Dueker defined a GIS as ‘a special case of information systems where the database consists of observations on spatially distributed features, activities or events, which are definable in space as points, lines, or areas. A geographic information system manipulates data about these points, lines, and areas to retrieve data for ad hoc queries and analyses.’
C.  A  GIS IS  AN APPROUCH   TO  SCIENCE

     Goodchild defined geographic information science as ‘the generic issues that surround the use of GIS technology, impede its successful implementation, or emerge from an understanding of its potential capabilities.’ He also noted that this involved both research on GIS and research with GIS. Supporting the science are the uniqueness of geographic data, a distinct set of pertinent research questions that can only be asked geographically, the commonality of interest of GIS meetings, and a supply of books and journals. On the other hand, Goodchild noted that the level of interest depends on innovation, that it is hard to sustain a multidisciplinary (rather than interdisciplinary) science, and that at the core of the science, in geography, a social science tradition has to some extent an antipathy toward technological approaches .

                         D.  A GIS PLAYS  A  ROLE  IN  SOCIETY

Many people doing research on GIS have   argued that defining GIS narrowly, as a technology, as software, or as a science, ignores the role that GIS plays in changing the way people live and work. Not only has GIS radically changed how we do day-to-day business, but also how we operate within human organizations. Nick Chrisman (1999) has defined GIS as ‘organized activity by which people measure and  represent geographic phenomena then transform these representations into other forms while interacting with social structures.’

     This definition has emerged from an area of GIS research that has examined how GIS fits into society as a whole, including its institutions and organizations, and how GIS can be used in decision making, especially in a public setting such as a town meeting, or on a community group Web site. This latter field is termed PPGIS, for Public Participation GIS.

Ex. 2  Answer the questions using the information  from Texts A, B, C and D.

1. What packages are discussed in  Text A ? 
2. What is a GIS as a toolbox used for?

     3. What does Jack Estes’s definition of a GIS differ from Ken Dueker’s  definition of
          a GIS  in ?

4. What does a geographic information science involve?

5. What is the definition of GIS functions from the point of view of social processes?

Ex. 3  Read and translate  key terms and their definitions.

feature: A single entity that makes up part of a landscape.

file: Data logically stored together at one location on the storage mechanism of a computer.

format: The specific organization of a digital record.

fourth dimension: A common way of referring to time; the first three dimensions determine location in space, the fourth dimension determines creation, duration, and destruction in time.

functional definition: Definition of a system by what it does rather than what it is.
line feature: A geographic feature recorded on a map as a sequence of locations tracing out a line.. An example is a stream.

point feature: A geographic feature recorded on a map as a location. Example: a single house.

search engine: A software tool designed to search the Internet and the WWW for documents meeting the user's query. Examples: Yahoo and Alta Vista.

software package: A computer program application.

spatial data: Data that can be linked to locations in geographic space, usually via features on a map.

spatial distribution: The locations of features or measurements observed in geographic space.

Ex.4  Look through the text again and  find the corresponding verbs to the following definitions. 

____________________ 1. to make it difficult for someone or something  to move 
                                             forward or     make progress .

____________________ 2.to mention another book, article, etc. that contains
                                            information connected with the subject you are writing
                                            about.

____________________3. to get back information that has been stored in the
                                            memory of a computer.

____________________ 4. to come out of a difficult experience.

____________________ 5. to support an idea or argument or prove that it is right.

Ex.5  Now read the following text. Find the English equivalents to the  terms given below.

     Many of the principles of the new geographic information science have been around for quite some time. General-purpose maps date back centuries and usually focused on topography, the lay of the land, and transportation features such as roads and rivers. More recently, in the last century, thematic maps came into use. Thematic maps contain information about a specific subject or a theme, such as surface geology,   land use, soils, political units, and data collection areas. Although both types of maps are used in GIS, it is the thematic map that led cartography toward GIS. Some themes on maps are clearly linked. For example, a map of vegetation is closely tied to a map of soils.

1.  путь перевозки                    ______________________________
2.  определенный объект         ______________________________
3.  карта почв                            ______________________________
4.  карта растительной жизни  ______________________________
5.  карта общего назначения    ______________________________
6.  тематическая карта              ______________________________
Ex. 6  Read the text and decide  whether  the  following statements  are true (T)  or false (F).
SOURCES  OF  INFORMATION   ON  GIS

     Historically, GIS has been a somewhat disjoint field from a reader's standpoint, and most of the major books, journals, and online resources date from only the last few years. This is far less an issue today, however, and there are now some excellent sources of GIS information. These fall into groups and are covered here under journals and magazines, books, professional societies, the Internet and the World Wide Web, GIS conferences, and educational organizations and universities.

     The amount of information available about GIS is somewhat overwhelming. An excellent place to begin one's search is at a library, or perhaps by connecting to the Internet and using one of the World Wide Web search tools. This is possible even at one's home computer, but slow enough that a visit to the library may be more productive. Some libraries have facilities to connect to network search systems and even specialized staff with training in geographic information.

     As in our definition of geographic information science, the information sources on GIS fall into the broad categories of research with GIS and research on GIS. As a beginner, try restricting your search to basic material rather than going straight to the research frontier. This can come later. A good way to research a topic is to find publications that came out at about the time a new idea was being introduced. In the older papers, articles, or book chapters, the authors had to write for an audience that would be unfamiliar with the language and concepts under discussion. This is the case in several classic papers in the GIS arena. The writing remains today as a good first step toward understanding and an excellent place to get started with GIS.

1.  Most of sources of information on  GIS are known  from the ancient times.   (      )

2.  Only a few sources of information on GIS are known nowadays.                   (      )

3.  The Internet is the most productive way to find geographic information.        (     )

4.  The information sources on GIS have two categories of research.                   (     )

5.  It is advisable to begin the research of geographic information with the 

     reading of familiar publications.                                                                        (     )

Ex. 7  Use the above given statements  to prepare a brief summary of the text.

Ex.8  Translate the following sentences into English.

1. Наука о географии основывается на знаниях картографии, компьютерной 

    техники и математики.

2. ГИС состоит по меньшей мере из базы данных и картографической 

    информации, связанных между собой средствами компьютерной техники.

3. Наука о географической информации касается многих аспектов современной

    жизни.

4. ГИС берет свое начало в тематической картографии.

5. ГИС – это бизнес, оцениваемый многими миллионами долларов. 

Ex.9  Read the text. Translate it into Russian.
     Many colleges and universities teach classes in GIS, and some offer complete programmes with course sequences and certificates. No national body as yet certifies people in GIS, but some vendors offer certification as instructors. Some universities and extension services offer short courses, and most of the major GIS vendors offer short training programmes lasting anywhere from a few hours at a national or regional conference to several days or weeks.

     Within universities and colleges, GIS classes are taught in many departments. Most are in geography, but many are also in departments and programmes in  geology, environmental science, forestry, civil engineering, computer and  information science,  and many others.  There is little consensus among those teaching GIS as to what the content for a course in GIS should be, although standardization  efforts are under way.

             UNIT  TWO.   MAP AND ATTRIBUTE INFORMATION

Vocabulary notes  :

permeate       - проникать, распространяться

cluster           - группа объектов с общими признаками

item               - элемент данных
Ex.  1  Read  the  text.
MAP AND ATTRIBUTIVE  INFORMATION

     Information permeates our society, but fortunately, it takes on only a few tangible forms. Without the preordering of information, much of it would not be usable by humans in their everyday lives. Among these are the everyday methods for organizing information, visible by everyday examples such as the Yellow Pages, baseball box scores, magazines, or the television listings. Most information is usually preordered into lists, numbers, tables, text, pictures, maps, or indexes. Clusters  of similar information, usually numbers and text, are called data. When data are entered into the computer, we store them as  files  and refer to them collectively as database. In database language, the items that we gather information about are referred to as attributes and individual data items as records.

     A basic difference between these types of information and the information that is collected into geographic information systems is that GIS information has associated with it an underlying  geography,  or descriptions of  locations on the face of the earth. This means that pictures and especially maps can be a database, too. A link to the earth must somehow be placed into the GIS database, so that we can refer to the data by the location—and the location by the data. With this feature comes the fact that we can now manage the data using the underlying geography, the attributes, or both.

Ex. 2  Answer  the  questions  using  the  information  from  the  text.

1.   Why can the information be not usable by humans ?  

2.   What methods of organizing information are available nowadays ?

3.   What is the difference between the geographic information and most other

      information ?

Ex. 3  Look through the text again and find the English equivalents to the following:

1.  данные, информация                                               _____________________

2.  база данных                                                              _____________________

3.  признак, характерный общий объект, атрибут    _____________________

4. записанная информация, запись (данных)            _____________________

5.  вводить данные                                                       _____________________

6.  предварительная упорядоченность информации ____________________

7.  уметь обращаться, управлять                                _____________________

8.  ссылаться , упоминать                                           _____________________

Ex. 4  Now read the text given below. Decide whether  the statements after it are true (T)  or  false  (F).

     The power of the GIS is in allowing the attribute and the geographic or map information to be linked together in a useful way. For example, we can search the data both by the attributes and by using  the map . Obviously, if the two sorts of information are  linked, we can use either one to search the other, or we can use them together. 

     Central to this map and attribute data use is finding a way to  link the map with the attributes. As we are using a computer, obviously the link should be in the form of numbers. When we locate people and houses, we usually use street addresses rather than numbers. Later we will see that a GIS gives us the power to move from one to the other of these descriptions of location with numbers. For now. however, we need a simple number description for a location.

     It is important to get a feel for what the  geographic numbers mean and how they correspond to places on both the earth and the map. It is a little more complex than it first seems, but with a little digression, we can quickly come up to speed, and even be experts. This means that to understand GIS, we need to know a little  cartography, which is the science  that deals with the construction, use and principles behind maps and map use.

1. The attribute and the geographic information are linked together in a way that

    helps you to do or get what you want.                                                               (     )

2. These two sorts of information can be used separately or together.                  (     )

3. The link between the geographic and the attribute information is in the  form

    of  numbers.                                                                                                       (     )

4. To become experts we must understand what the geographic numbers mean. (     )

Ex. 5  Use the information in Ex. 4  to give a brief summary of the text.

Ex. 6  Read and  translate key terms and their definitions.

attribute:  A numerical entry that reflects a measurement or value for a feature. Attributes can be labels, categories, or numbers; they can be dates, standardized values, or field or other measurements. An item for which data are collected and organized. A column in a table or data file.   

cartography:  The science that deals with the principles, construction, and use of maps.

data:  A set of measurements or other values, such as text for at least one attribute and at least one record. 

database:  A collection of data organized in a systematic way to provide access on demand. 

file:   Data logically stored together at one location on the storage mechanism of computer.

geocode: A location in geographic space converted into computer-readable form.  

latitude: The angle made between the equator, the earth's geometric center, and a point on or above the surface. The south pole has latitude – 90 degrees, the north +90 degrees.

level of measurement:  The degree of subjectivity associated with a measurement. Measurements can be nominal, ordinal, interval, or ratio.

link: The part or structure of a database that physically connects geographic information with attribute information for the same features. Such a link is a defining component of a G1S.

location: A position on the earth's surface or in geographic space definable by  coordinates or some other referencing system, such as a street address or space  indexing system.

longitude: The angle formed between a position on or above the earth, the earth's  geometric center, and the meridian passing through the center of the observing instrument in Greenwich, England, as projected down onto the plane of the earth's  equator or viewed from above the pole. Longitudes range from – 180 (180 degrees West) to +180 (180 degrees East).

map: A depiction of all or part of the earth or other geographic phenomenon as a set  of symbols and at a scale whose representative traction is less than 1:1. A digital map has had the symbols geocoded and stored as a data structure within the map database.

record: A set of values for all attributes in a database. Equivalent to a row of a data  table.

Ex. 7  Find the English equivalents to the terms given in the text below.

THE  SHAPE  OF  THE  EARTH

     The satellite era has brought with it more accurate means of measurement, including the global positioning system (GPS). An estimate of the ellipsoid allows calculation of the elevation of every point on earth, including sea level, and is often called a datum.  Recent datums have been calculated using the centre of the earth as a reference point instead of a point on the ground as was the case before.
                                                    MAP SCALE
     All maps, whether on a sheet of paper or inside a computer, are reductions in size of the earth. A map at one-to-one scale (1:1) would be virtually useless; you would barely be able to unfold it. In cartography, the term representative fraction is used for the amount of scaling. A representative fraction is the ratio of distances on the map to the same distances on the ground.

MAP  PROJECTIONS
     Given that the earth can be approximated by a shape like the sphere or the ellipsoid, how can we go about converting data in latitude and longitude into a flat map, with x and  y axes ?  The simplest way is to ignore the fact that latitude and longitude are angles at the centre of the earth, and just pretend that they are  x and y  values.

1. средства измерения, контроля          ____________________________________

2. последняя исходная величин            ____________________________________

3. точка отсчета, ориентир                    ____________________________________

4. уменьшение размера                          ____________________________________

5. масштаб 1:1                                        ____________________________________

6. приблизительно                                 ____________________________________

7. (географическая) широта                  ____________________________________

8. (географическая) долгота                 ____________________________________

9. угол                                                     ____________________________________

10. оценка;  оценивать                          ____________________________________

Ex. 8  Render the following sentences into English.

1. Информация может быть представлена в виде каталогов, чисел, таблиц, текста, рисунков, карт и индексов.

2. Кластеры  информации, называемые данными, могут храниться вместе в виде базы данных.
3. База данных хранится в компьютере в виде файлов.

4. В базе  данных мы храним  признаки в виде заголовков, располагающихся в колонках  (column headers) и группы взаимосвязанных элементов (records), располагающихся рядами.
Ex. 9  Read the following statements and render them into Russian.
MAP  SCALE  AND   PROJECTIONS

• The  earth can be modeled as a sphere, an oblate ellipsoid, or a geoid.

-  The sphere is about 40 million meters in circumference.

-  An ellipsoid is an ellipse rotated in three dimensions about its shorter axis.

-  The earth's ellipsoid is only about 1/297 off from a sphere.

-  Many ellipsoids have been measured, and maps have been based on each.

   Examples are WGS83 and GRS80.       

-  An ellipsoid gives the base elevation for mapping, called a datum. Examples

   are NAD27 and NAD83.

 - The geoid is a figure that adjusts the best ellipsoid and the variation of gravity locally. It is the most accurate, and is used more in geodesy than in GIS and cartography.

• Map scale is based on the representative fraction, the ratio of a distance on the map to the same distance on the ground.

• Most maps in GIS fall between 1: 1,000,000 and 1 : 1,000.

• A GIS is scaleless because maps can be enlarged and reduced and plotted at many scales other than that of the original data.

• To compare or edge-match maps in a GIS, both maps MUST be at the same scale and have the same extent.

• The metric system is far easier to use for GIS work.

• Geographic coordinates are the earth's latitude and longitude system, ranging from 90 degrees south to 90 degrees north in latitude and 180 degrees west to 180 degrees east in longitude.

• A line with a constant latitude running east to west is called a parallel.

• A line longitude running from the north pole to the south pole-is called a meridian. The zero-longitude meridian is called the prime meridian and passes through Greenwich, England.

• A grid of parallels and meridians shown as lines on a map is called a graticule.

• A transformation of the spherical or ellipsoidal earth onto a flat map is called a map projection.

• The map projection can be projected onto a flat surface or a surface that can be made flat by cutting, such as a cylinder or a cone.

• If the globe, after scaling, cuts the surface, the projection is called secant. Lines where the cuts take place or where the surface touches the globe have no projection distortion.

• Projections can be based on axes parallel to the earth's rotation axis (equatorial), at 90 degrees to it (transverse), or at any other angle (oblique).

• A projection that preserves the shape of features across the map is called conformal.

• A projection that preserves the area of a feature across the map is called equal area or equivalent.

• No flat map can be both equivalent and conformal. Most fall between the two as compromises.

• To compare or edge-match maps in a GIS, both maps MUST be in the same projection.

UNIT  THREE.  COORDINATE SYSTEMS
Vocabulary notes :

to align with    -  совмещать

to derive          -  устанавливать происхождение

to remote         -  удалять,  устранять

to seek             -  искать, определять

to distort          -  искажать
Еx. 1  Read the  text.
     Converting maps into numbers requires that we choose a standard way to encode locations on the earth. Maps are drawn (whether by computer or not) on a flat surface such as paper. Locations on the paper can be given in map millimeters or inches starting at the lower left-hand corner. A computer plotter or a printer can understand  these dimensions also, and usually requires that the locations be given in (  x,  y) format;  that is, an east-west distance or easting, followed by a north-south distance or northing. This pair of numbers is called a coordinate pair or, more usually, a coordinate. Standard ways of listing coordinates are then called coordinate systems. Maps on common coordinate systems are automatically aligned with each other.

     A significant problem with coordinates is that while the map dimensions are simple and the ( x,  y ) axes are at right angles to each other, locations on earth's surface are not so simply derived. The first and foremost problem is that a flat map of all or part of earth's surface is necessarily on a map projection. Something has been distorted to make the surface flat, usually scale, shape, area, or direction. On our flat map, we would like all of the earth's curvature removed. Just how this is done depends on which of the various coordinate systems we use, how big an area we seek to map, and what projection the system uses.

Ex. 2  Answer the questions using the information from the text.

1.  In which occasions do we encode  locations on the earth ?

2.  What does a coordinate pair   consist of  ?

3.  What can be distorted on a map projection ?

Ex. 3  Look through the text again and  find the  English equivalents to the following:

1.  к востоку, на восток         ____________________________________________

2.  к северу, на север             ____________________________________________

3.  кривизна                            ____________________________________________

4.  габаритные  размеры        ____________________________________________

5. графопостроитель              ____________________________________________

6.способ,метод,средство       ____________________________________________ 

7.поверхность                        ____________________________________________
Ex. 4  Read and translate  key terms and their definitions.  

absolute location: A location in geographic space given with respect to a known origin and standard measurement system, such as a coordinate system.

continuity: The geographic property of features or measurements that gives measurements at all locations in space. Topography and air pressure are examples.
datum: A base reference level for the third dimension of elevation for the earth's surface. A datum can depend on the ellipsoid, the earth model, and the definition of sea level.

dimensionality: The property of geographic features by which they are capable of being broken down into elements made up of points, lines, and areas. This corresponds to features being  zero-, one-, and two-dimensional. A drill hole is a point, a stream is a line  and a forest is an area, for example. 

distortion: The space distortion of a map projection, consisting of warping of direction, area, and scale across the extent of the map.

easting: The distance of a point in the units of the coordinate system east of the origin for that system.

edge matching: The GIS or digital map equivalent of matching paper maps along their edges. Features that continue over the edge must be ‘zipped’ together and the edge dissolved. To edge-match, maps must be on the same projection, datum, ellipsoid, and scales and show features captured at the same equivalent scale.

map millimeters: A coordinate system based on the dimensions of the map rather than those of the features represented on the earth itself, in metric units. 

northing: The distance of a point in the units of the coordinate system north of the origin for that system.

UTM (Universal Transverse Mercator): A standardized coordinate system based on the metric system and a division of the earth into sixty 6-degree-wide zones. Each zone is projected onto a transverse Mercator projection, and the coordinate origins are located systematically. Both civilian and military versions exist.

Ex. 5  Read the text. Decide whether the given statements are true (T) or false  (F).

THE UNIVERSAL TRANSVERSE MERCATOR COORDINATE SYSTEM

     The UTM coordinate system is commonly used in GIS because it has been included since the late 1950s on most USGS topographic maps. The choice of the transverse Mercator, probably now used more than any other projection for accurate mapping, has an interesting history. The story begins with the observation that the equatorial Mercator projection, which distorts areas so much at the poles, nevertheless produces minimal  distortion laterally along the equator. 

     The transverse Mercator projection, in various forms, is part of the civilian UTM system described here, the state plane system, and the military grid. It has been used for mapping most of the United States, many other countries, and even the planet Mars. The first version is the civilian UTM grid, used by the U.S. Geological Survey on its maps since 1977, and marked on many maps since the 1940s as blue tic marks along the edges of the quadrangle maps or grids over the surface. In 1977 the transverse Mercator projection replaced the polyconic for large-scale U.S. mapping.

1.  The  UTM  coordinate  system  has  been  excluded  from 

     most topographic  maps.                                                                                   (     )

2.  The transverse Mercator  projection is a kind  of a coordinate system.            (     )

3.  The transverse Mercator projection provides accurate mapping.                      (     )

4.  The transverse  Mercator projection maximizes distortions at the poles.          (     )

5.  It is used mainly for bigger than usual maps.                                                     (     )

Ex. 6  Match the words on the left with the definitions on the right.
1. transverse                а.  near the equator

2. tick                          b.  a set of numbered lines on a map

3. polyconic (al)          c.  flat shape that has four straight sides

4. quadrangle              d.  lying or placed across something

5. grid                         e.  an outside part of an object

   6. edge                          f. a mark written next to something on a list  etc. to show that it is corrected

it is 

7. equatorial                       7.equatorial                 g. shaped like many cones
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Ex. 8  Translate the sentences into English.

1.  Географическая информация включает в себя такие параметры как объём, размерность (dimensionality)  и непрерывность.

2.  Простые географические признаки могут быть использованы для создания (build) более сложных параметров.

3.  Участки строятся с помощью линий, состоящих из точек, представленных  координатами.

4.  Все географические признаки включают в себя размер, распределение (distribution), рисунок, целостность (continuity), район, форму, масштаб и координаты.

5.  Большая часть анализа ГИС и представления (description) состоит из изучения свойств географических признаков и в определении связи между ними.

Ex. 8  Read the statements on ‘Coordinate Systems’ and translate them into   Russian. 

COORDINATE   SYSTEMS

• A coordinate system is a standardized method for assigning codes to locations so that locations can be found using the codes alone.

• Standardized coordinate systems use absolute locations.

• A map captured in the units of the paper sheet on which it is printed is based on relative locations or map millimeters.

• In a coordinate system, the  x -direction value is the easting and the y-direction value is the northing. Most systems make both values positive.

• Some standard coordinate systems used in the United States are geographic coordinates, the universal transverse Mercator system, the military grid, and the state plane system.

• To compare or edge-match maps in a GIS, both maps MUST be in the same coordinate system.

• A GIS package should be able to move between map projections, coordinate systems, datums, and ellipsoids.

UNIT  FOUR.  REPRESENTING  MAPS  AND  NUMBERS

Vocabulary notes:

critical difference             -   основное отличие
to capture                         -   собирать  

impact                              -   влияние, воздействие

visual map                        -  наглядная, визуальная карта  

mappy package                -  картографический пакет

encoding numbers            -  цифры кодирования

numerical value                -  числовое значение

to devise                           -  изобретать, разрабатывать
Ex. 1  Read the text.

     In this chapter we look at the various ways that maps can he represented using numbers. All GISs have to store digital maps somehow. As we will see, there are some critical differences in how the various types of GIS navigate on this ocean of geographic num​bers. The organization of the map into digits has a major impact on how we capture, store, and use the man data in a GIS. There are many ways that the conversion of a visual or printed map to a set of digits can be done. Over the years, the designers of GIS and computer mapping packages have devised an amazing number of ways that maps can be converted into numbers. The difference between the ways is not trivial, not only because different types of files and codes are needed, but because the entire way that we think about the data in a GIS is affected. The link between how we imagine the features that we are working with in the GIS and the actual tiles of bytes and bits inside the computer is a critical one. To the computer, the data are stored in physical structure. The physical structure is not only how computer memory, such as disk and RAM is used, but also how the files and directories store and access the map and attribute information.

      On the physical level, the map, just like the attributes, is eventually broken down into a sequence of numbers, and these numbers are stored in the computer’s files. In general, two alternative ways exist of storing the numbers. In the first each number is saved in the file encoded into binary digits or bits.
       The second way of encoding numbers into files is to treat each number the way that humans do  –  one decimal digit at a time.

Ex. 2  Answer the questions using the information from the text.

1. What do geographic numbers represent ?

2. What is converted into a set of digits ?

3. What two alternative ways of storing numbers exist ?

Ex. 3  Look through the text again  and find words that correspond to the   following definitions:
1. _______________________  -   not important or serious.

2. _______________________  -   a set of events, actions, numbers, etc.

3. _______________________  -  a collection of information stored together

                                                        in a computer.

4. ________________________ -  to change information into a form that can 

                                                         be  processed by a computer.

5. ________________________ -  consider something in a particular way. 

Ex. 4  Read and translate key terms and their definitions.    

attribute: An attribute is a characteristic of a feature that contains a  measurement or value for the feature. Attributes can be labels, categories, or numbers. Attributes can be dates, standardized values, or field or other measurements. Item for which data are collected and organized. A column in a table or data file.

bit: The smallest storable unit within a computer’s memory with only an on and an off state, codable with one binary digit.

byte: Eight consecutive bits.

feature: A single entity that composes part of a landscape. 

raster: A data structure for maps based on grid cells.

Ex. 5  Learn  the following words and word combinations. Find   them in the text below.

1. attribute data                -  признаки, показатели

2. raster format                -  формат растра

3. grid cell                       -  ячейка сетки

 4. unit                             -  единица (измерения)

5. increment                    -  инкремент, увеличение

6. assign value                -  присваивать значение

7. attribute data base      -  атрибутивная база данных

     It is the logical structure of the data that requires us to have a mental ‘model’ of how the physical data represent a geographic feature, just as a sheet map is a flat paper ‘symbol’ model of the landscape it covers. Traditionally in GIS and computer cartography, there were two basic types of data model for map data and only one for attribute data. Map data could be structured in raster or vector format, and attributes as flat files.

     A raster data model uses a grid, such as the grid formed on a map by the coordinate system, as its model or structure to hold the map data. Each grid cell in the grid is one map unit, often chosen so that each grid cell shows on the GIS map as one screen display point or pixel or on the ground as a whole-number increment in the coordinate system. A pixel is the smallest unit displayable on a computer monitor. If you get a magnifying glass and look at a monitor or a television set, you will see that the picture is made from thousands of these tiny pixels, each made up of a triangle of three phosphor dots, one dot for red, one for green, and one for blue (if your screen displays colour). When we capture a map into the raster data model, we have to assign a value to every cell in the grid. The value we assign can be the actual number from the map such as the terrain elevation in a digital elevation model (DEM), or more usually, it is an index value standing for an attribute that is stored separately in the attribute database.

Ex. 6  Fill in the gaps with the prepositions from the box.

	of (3)     in (4)     at     on     for     with




     The other major type  (1)___  data model for map data is the vector. The vector is composed  (2)___  points, each one represented by an exact spatial coordinate. For a point or a set of points, vectors just use a list of coordinates. For a line, we use a sequence  (3)___  coordinates; that is, the sequence of points in the list is the order  (4)___   which they must be drawn on the map or used in calculations. Note that this gives lines a ‘direction’  (5)___   which their points should be read. Areas  (6)___   the vector model are the space enclosed by a surrounding ring of lines, either one or several of them.

     Vectors are obviously very good  (7)___   representing  features that are shown  (8)___   maps as lines, such as rivers, highways, and boundaries. Unlike the raster grid, where we have to store a grid cell’s attribute whether we need it or not we need only place points precisely where we need them. A square can be four lines connecting four points, for example. Even wiggly lines can be captured quite well  (9)___   this way,  by using more points  (10)___   the bends and fewer when the line is straight. Using vectors, we can draw an outline map  (11)___   only a few thousand points, far fewer than the number of grid cells that would be required.

Ex. 7  Read the text. Find the English equivalents to the following terms:

1. атрибутивные данные          __________________________________

2. растровая строка                  __________________________________

3. индекс, номер индекса         __________________________________

4. векторные данные                ___________________________________

5. координатные данные          __________________________________

6. плоский файл                        __________________________________

7. замкнутая линия                   __________________________________

     We have said little yet about the attribute data other than that its model is as a flat file. A flat file is how numbers are stored in tables or in a spreadsheet. The model is also a sort of grid, with rows  and columns for attributes. Just like for the raster grids, we have to store values in the cells of the table. These values must somehow link the data in the flat file to the data in the map. For a raster grid, we could store index numbers in the grid and any number of attributes for the index numbers in the flat file. For example, on a land use map, 1 could stand for forest, 2 for farmland, and 3 for urban. For vector data, we need a little more complexity. Point data are simple; we can even put the coordinates in the flat file itself. Lines and areas, however, have variable numbers of points. We again need to number off or ‘identify’ the lines and store an attribute for the whole line in the flat file. We can do the same for an area, except that we need the line flat file as well to refer to in the polygon or area file. If we called the lines arcs, for example, we might need both a polygon attribute table file, and a file of arcs by polygon.

Ex.8  Read  the  text. Discuss  whether  the  following statements  are true (T) or false (F).

     Key elements in raster data are shown in  Figure 1. First, the cell size determines the resolution of the data, and the cell size has both a map and a ground expression. We often talk about 30-meter Landsat data, for  example, meaning that each cell in the data is 30 meters by 30 meters on the ground. On the map, we may use several pixels to display the grid cell, or on paper we may use a dot of a certain size in a given colour. Second, the grid has an extent, often rectangular since a grid has columns and rows, and even if we do not wish to store  data  in the GIS  for grid cells out​side our region  (such as a state), we still have to place something (usually a  code for ‘outside’) in the grid cells. Third, when we map features onto the grid there is some​times an imperfect fit. Lines have uneven widths, points must be moved to the centre or the intersection points of the grid, and areas may need to have their edges coded separately. We sometimes have to determine in advance what connections within the grid are legal. For example, taking a single cell, we can allow connections only north,  south, east, and west, like the way a rook moves in chess, or we can allow diago​nal connections as well. Which we choose can mean a great deal as to how the GIS works at storing and using the features. Fourth, when we deal with a grid, each grid cell can usually only be ‘owned’ by one feature, that is,  the one whose attribute it holds. In many cases, map data are not so simple. Soils, for example, are often listed by their percentage of sand, silt, and clay at every point. Finally, when we have a grid every cell in the grid has to be made big enough to hold the largest value of the attribute or index to be stored in the grid. You may have had the experience of using a spreadsheet or table to store people’s names. Even when we store ‘Jane Doe’ with only eight characters, we still have to allow for the occasional very long name. Every grid cell pays the storage penalty of the extra space, and with the total number of cells being the product of the numbers of rows and columns, the amount of space needed can add up ( or rather multiply up) quickly.  Storage sizes for grids often increase by powers of 2 as more and more ‘bytes’ of 8 bits are needed to store larger and larger  values.

     Nevertheless, raster grids have many advantages. They are easy to understand, capable of rapid retrieval and analysis, and are easy to draw on the screen and on computer devices that display pixels.

1. The cell size has a map or a ground expression.                                                (     )

2. We use many pixels to display the grid cell.                                                      (     )

3. The features mapped onto the grid are always perfect.                                      (     )

4. Sometimes, map data are not so simple.                                                             (     )

5. The largest value of the attribute or index can be held in the cells                  
    of any size.                                                                                                           (     )

Ex. 9  Read the text and give a  written translation of it into Russian.  

STRUCTURING ATTRIBUTES

     In Unit 10, we consider in more detail the logical way that attribute data are stored in files. For now, a simple way to imagine this is to recall the flat file. A flat file is a table. Columns store attributes, and rows store records. We know in advance what sort of information is stored in each attribute, whether it is text or numbers, how large the numbers are and so on. We can then write a sequence into the file. For each record we can write the ASCII codes for the values in each attribute (in database terms often called a field) in a consistent way. At the end of each record we could start a new line. The file then would be a sort of table or matrix with rows and columns.
       It is now easy to see what some of the database operations actually do. For example, if we wished to sort the data we could renumber the lines in the file. If we wanted a particular record, we could search line by line until we found the correct one and then print it. These operations would be much faster if we could encode the numbers in binary or sort them in the file so that the most commonly referenced records were first in the file.                                                                                
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FIGURE 1: Generic structure for a grid.
Ex. 10  Render the following sentences into English. Use these sentences to summarize the information  of Unit 4.
1. Карты могут быть представлены цифрами.

    2. В этом случае визуальная или печатная карта преобразуется в систему 
        бинарных или десятичных цифр.

    3. В компьютерной картографии и ГИС картографические данные вносятся в
        растровый или векторный формат

4. В модели растровых данных используется координатная сетка с системой 
    координат.

5. Векторный формат представлен точками координат.

6. Моделью атрибутивных данных является плоский файл.

    7. В модели атрибутивных данных числа вносятся в память  в виде обычных
        или электронных таблиц. 
UNIT FIVE.   STRUCTURING  MAPS
Vocabulary notes :

to structure                   -  составлять (карту)

feature                          -  пространственный объект

scaled-down                 -  уменьшенный  в масштабе

regular attribute           - обычный  характерный  признак

land parcel                   -  земельный участок

plotter                           -  графопостроитель  

unwieldy                      -  громоздкий,  неуклюжий

ASCII                           -  Американский стандартный код для обмена

                                         информацией
Ex. 1  Read and translate the text.

     Maps have at least two dimensions; in the earth’s space they have latitude and longitude and in the map’s space they have the left-right (x) and the up-down (y) directions. They are also scaled-down representations of features, features that can be points, lines, areas, or even volumes. Point features are very simple to deal with, and you could easily argue that you don’t really even need a GIS for point features other than to draw them. This is because  x and  y can be stored just as regular attributes in a standard database. Line and area features are more complicated because they can be different shapes and sizes. A stream and a road would be captured with different numbers of points, and these would not fit easily into the attribute database.

     Vector data structures were the first to be used for computer cartography and GIS because they were simply derived from digitizing tablets, because they are more exact in representing complex features such as land parcels, and because they are easily drawn on pen-type output devices such as plotters. Surprisingly, few people in the early days thought of standardizing how digitizing was to take place, and since there were differ​ent technologies, many different formats evolved. The earliest included ASCII files of (x, y) coordinates, but these soon became very unwieldy in size, so binary files rapidly took over.

     The first generation of vector files were simply lines, with arbitrary starting and ending points, which duplicated the way a cartographer would draw a map. Obviously the pen would be lifted from the paper to start a new line, but it could be lifted anywhere else. The file could consist of a few long lines, many short lines, or even a mix of the two. Typically, the files were written in binary or ASCII and used a flag or code coordinate to signify the end of a line.

Ex. 2  Answer the questions using the information from the text.

1. How many dimensions does a map have ?

2. What structures were the fist to be used in computer cartography ? 

3. What did the first generation of vector files consist of ?

Ex. 3  Read and translate key terms and their definitions .

vector: A map data structure using the point or node and the  connecting segment as the basic building block for representing geographic features.

grid cell: A single cell in a rectangular grid.

line: A one-dimensional (length) map feature represented by a  string of connected coordinates.

point: A zero-dimensional map feature, such as a single elevation mark as specified by at least two coordinates.

volume: A three-dimensional (volume) feature represented by a set of areas enclosing part of a surface, in GIS usually the top only.

area: A two-dimensional (area) feature represented by a line that closes on itself to form a boundary.

ASCII: The American Standard Code for Information Interchange. A standard that maps commonly used characters such as the alphabet onto one-byte-long sequences of bits.

Autocad: A leading CAD programme by Autodesk, often interfaced with GIS packages and used for digitizing, especially floor plans and engineering graphics. 

DLG: A vector format used by the USGS for encoding lines on large-scale digital maps. 

double digitized: The same feature captured by digitizing twice. 

DXF: Autocad’s digital file exchange format, a vector mode industry-standard format for graphic file exchange.

GBF: Geographic Base File. A database of DIME records.

PostScript: Adobe Corp.’s page definition language. An interpreted language for page layout designed for printers but also an industry standard for vector graphics.

TIGER: A map data format based on zero-, one-, and two-cells, used by the U.S. Census Bureau in the street-level mapping of the United States.

HPGL: Hewlett Packard Graphics Language. A device-specific but industry-standard language for defining vector graphics in page coordinates.

USGS: The United States Geological Survey, part of the Department of the Interior and a major provider of digital map data for the United States.

VPF: Vector product format, a data transfer standard within DIGEST for vector data zero/one/two cell: TIGER terminology for point, line, and area, respectively.

Ex. 4   Match  the words on the left  with  their meaning on the right.   Use these terms to render the text into Russian.

           1. polygon                        а. кривая  линия

           2. arc                                b. отдельный элемент

           3. entry                             c. замкнутая линия

           4. evolve                           d.  эффективный, действенный

           5. efficient                        e.  действенный, имеющий силу       

           6. valid                              f.  развивать, разрабатывать
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Figure 2 :  Arc/node map data structure with files.

     At the least, we need a file containing the attributes for the polygon,  a file listing the arcs within the polygon and finally a file of coordinates that, are referenced by the arc file. Figure 2  shows that we need to store in each of these files a set of references between the files. For example,  an entry in the arcs files states that to get the points for arc 2 from the points file they begin at the first coordinate point in the file, followed by the eighth, the ninth, and so on.

     During the early days of GIS, several systems evolved different versions of this structure. Obviously, to save space we could write the files in binary. There are few ways, however, to store point, line, and area data that are as efficient. As long as the data are valid, this is a very powerful way to store data for map features. When the system breaks down, however, is when data contain errors, which is virtually always.

     The formats of the data are documented formally, and the files are ASCII. They use the ground coordinates in UTM, truncated to the nearest 10 meters to reflect their locational precision and to save space.  Features are handled in separate files—for example, hydrology, hypsography (contours and topographic features), trans​portation, and political. Many GIS packages will import these files, but often some extra data manipulation is necessary, such as making the records of some fixed line length in bytes.

Ex. 5  Read the text. Put questions to the words or phrases in  italics. Use the

answers to the questions to give a brief summary of the text.

RASTER  DATA STRUCTURES

     Raster or grid data structures have formed the basis for many GIS packages. The grid is a surprisingly versatile way of storing data. The data form an array or matrix of rows and columns. Each pixel or grid cell contains either a data value for an attribute, or an index number that points to reference in the attribute database. So a pixel containing the number 42, for example, could correspond with the number 42 or ‘deciduous forest’ in the Anderson Level II system, or just the 42nd  record in the attribute file.  

     To write the numbers to a file, we can just start the file with any necessary attribute codes, perhaps the number of rows and columns and the maximum size of one value, and then write the data into the file in binary across all columns for all rows, one long stream of data with a start and an end, like an unraveled sweater. When reading the data back in, we just place the data back into a raster grid of the correct dimensions.

Ex. 6  Fill in the gaps with the prepositions from the box.

	from    for (2)     by (2)     with (2)    of (3)




WHY  TOPOLOGY  MATTERS

     When topological data structures became widespread in GIS, some significant benefits resulted, enough that today the vector arc/node data structure   (1)___ topology probably is the most widespread  (2)___  GIS data. Typically, a GIS maintains the arc as the basic unit, storing  (3)___   it the polygon left and right, the forward and reverse arc linkages, and the arc end nodes  (4)___ testing. This means that each line is stored only once and that the only duplication is the endpoints. The disadvantage is that whenever areas or polygons are to be used, some recomputing is necessary. Most programmes save the result, however, such as the computed polygon areas, so that recalculation is unnecessary.

Topology allowed GIS for the first time to do error detection. If a set  (5)___ poly​gons is fully connected, and there are no gaps at nodes or breaks in the lines defining the areas, the set  (6)___  areas is called topologically clean. When maps are first digitized, however, this is rarely the case. The topology can be used to check the polygons. Poly​gon interiors are usually identified  (7)___   digitizing a point inside a polygon, a label point, and  (8)___   keeping track of the arcs as they are entered. A polygon gets the label from the label point when the point is found to be inside the polygon. A GIS will have the ability to build the topology (10)___   the unconnected arcs. First, each endpoint is exam​ined to see if it is ‘close’ to another. If it is, the points are ‘snapped’ together; that is, their (x. y) coordinates are averaged and each is replaced with exactly the same values (Figure 3).

Ex.7   Before examining  Figure 3  accompanying the above given text find the 

meaning of the following terms as well as some other useful word combinations:
1. sliver                                 ___________________________

2. spike                                 ___________________________

3. unsnapped node               ___________________________

4. erroneous coordinate       ___________________________

5. unended  line                   ___________________________ 
6. ark linkage                       ___________________________

7. topology matter                ___________________________

8. duplication                       ___________________________

9. computed polygon areas  ___________________________
10. the same values              ___________________________
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FIGURE 3: Example of slivers (unmatched nodes along two lines), unsnapped nodes (endpoints of two lines that should be the same point), spikes (erroneous coordinates), and unended lines.
Ex.8  Look up the following words in your dictionary and find their meaning.

1. consistent  ____________________    4.  county         ________________ 

2. overlain      ___________________     5.  generalized ________________

3. node           ____________________   6.  retrieval       ________________

Ex. 9  Now use these words  to read  and  understand  the passage. Figure 3  will  be of  help to you.

The primary advantage of having a topologically consistent map is that when two or more maps must he overlain, much of the initial preparation work has been done. What still has to be established are where new points must be added along lines to become nodes, and how to deal with any small or sliver polygons that are created (Figure 3). The latter can be a real problem. Many borders between regions, states, counties and so on match along lines such as rivers, which are generalized differently at different map scales. Although the line should be the same, in fact it is not. Some packages allow the extraction of a line from one map to be ‘frozen’ for use on another. This seemingly small difference can be very significant, especially if areas or densities are being calculated.
Ex.10  Discuss whether the statements to the above given passage are true (T) or  false (F).

1. The Test Point is wholly inside the bounding rectangle.                            (     )

2. (x,  y ) data are continuously used in many operations of retrieval 

    and analysis.                                                                                                (     )

3. (x, y ) values are saved without topological information in the arcs file.   (     )

UNIT  SIX . FORMATS  FOR  GIS  DATA
Vocabulary  notes :

to handle                     -  обрабатывать данные, оперировать данными
at one’s peril               -  на свой собственный риск

proprietary                  -  патентованный

to import                     -  вводить

utility programme       -  сервисная программа, утилита

Ex. 1  Read and translate the text.
     With a 30-year history and with so many alternative ways to structure map and attribute data, it is hardly surprising that most GISs use radically different approaches to handling their content. The data structures used are often invisible as far as the GIS user is con​cerned. We might not even need to understand exactly what is happening when two maps are overlain. However, if we are to be objective,  we must have a full understanding of the errors and transformations involved. Regard​less of how a GIS structures its maps as numbers, it must be able to import data from other GIS packages and from the most common data sources, as well as scanned and digitized data, and to convert the result into its own internal format. In some cases this is an open process. Some GIS companies have published and documented their internal or exchange data formats, including Intergraph and Autodesk. Others protect their internal data as a trade secret, in the hope of being able to sell data and data converters as well as their GIS.

     The most common data formats for GIS data have been used by so many GIS operations and for so much existing data that a GIS ignores them at its peril. Some are so common that utility programmes and even operating systems read, process, and display these formats automatically. These formats include some that have arisen because they are a common data format, such as TIGER and DLG. Others are industry-standard formats, proprietary formats that have been used so much that they are documented and published, although their use may have restrictions.

     In the GIS world, a small subset of these formats has become commonplace. 

Ex. 2  Answer  the questions using the information from the text.

1. What for must we understand the errors and transformations involved in

    the GIS structures ?

2.  Why isn’t the process of data converting open for some GIS companies ?

3. Why does a GIS ignore the most common data formats ?

 Ex. 3  Read and translate key terms  and their definitions.

data format: A specification of a physical data structure for a feature or record.
export: The capability of a GIS to write data out into an external file and into  a nonnative format for use outside the GIS, or in another GIS.

image depth: The numbers of bits stored for each pixel in a digital image.

import: The capability of a GIS to bring data in an external file and in a nonnative format for use within the GIS. 

internal format: A GIS data format used by the software to store the data within the program, and in a manner unsuitable for use by other means.

node: The end of an arc. At first, any significant point in a map data structure. Later, only those points with topological significance, such as the ends of lines.

snap: Forcing two or more points within a given radius of each other to be the same point, often by averaging their coordinate.

arc: A line that begins and ends at a topologically significant location, represented as a set of sequential points.

arc-node: Early name for the vector GIS data structure.

Ex. 4  Fill in the text  with  the proper prepositions.
	with      of (4)    for (3)



VECTOR DATA FORMATS

      A general distinction between industry and commonly used standards   (1)___  GIS data is that between formats that preserve and use the actual ground coordinates (2)___  the data and those that use an alternative page coordinate description (3)___   the map. The latter are the coordinates used when a map is being drafted  (4)___  display in a computer mapping programme or in the data display module (5)___  a GIS.

     The Hewlett-Packard Graphics Language (HPGL) is a page description language designed (6)___  use with plotters and printers. The format is simple and the files are plain ASCII text.  Each line (7)___  the file contains one move command, so a line segment connects two successful lines or points. The format works ( 8)___  minimum of header information, so that files can be written or edited easily. However, the header can be manipulated to change the scaling, size, colours and so on. The HPGL is an unstructured format and does not store or use topology.
Ex.5  Find the English equivalents to the terms from  the passage given below.

1. потенциальная возможность                      _______________________

2.  работа сети в интерактивном режиме      _______________________

3. сложная уплотненная схем                        _______________________

4. разрешающая способность переменной   _______________________

5. восстановление  разрешающей                  _______________________

6. (картографический ) пакет                        _______________________

A surprising number of utility programmes exist to convert between raster formats. Among them are Image Alchemy and  xv. Many packages also read and write a huge number of formats. Some will convert from raster to vector and vice versa, such as CorelDraw. In some cases, this capability is included within the GIS package.

Some common raster formats are the Tagged Interchange Format (TIF), which can use run length and other image compression schemes and has a number of different forms that are publicly available; the Graphics Interchange Format (GIF), popularized by the online network services, especially CompuServe (the developers), which uses a quite sophisticated compression scheme on the data part of the image; and the JPEG format, which uses a variable resolution compression system offering both partial and full resolution recovery depending on the space available.
Ex. 6  Now decide whether the following statements to the above given  information  are true (T)  or  false (F). 

1. Image Alchemy and  xv are the only utility programmes to be used in

    raster formats.                                                                                     (     )

2. CorelDraw is a raster format.                                                              (     )

3. Many raster formats are popularized by the online network service.  (     )

Ex. 7  Translate the following attributive phrases into Russian . Mind the

relationship between the words in a phrase.

          Example :   computer system

                              different computer system

                              entirely different computer system

1. data set                                       __________________________________

2. standard data set                        __________________________________

3. exchange data set                      __________________________________

4. exchange-unfriendly data set    __________________________________

5. worldwise nautical chart data   __________________________________

6. topological data structures        __________________________________
7. true raster data formats             __________________________________

8. GIS data exchange                    __________________________________

9. database management system   __________________________________

10. vector topology data structure __________________________________

Ex. 8  Translate the sentences into English.

1. Во многих ГИС используется много разных форматов и одна структура данных.

2. Если ГИС представляет (supports) много разных структур данных, то ответственность за изменения структур несет пользователь.

3. Процесс замены вектора на растр  - несложный, процесс замены растра на вектор  – сложный.

4. Часто происходит либо обмен данными, либо передача данных в разные пакеты ГИС или  между компьютерными системами.

5. Для будущего ГИС важное значение имеет эффективный обмен данными.

Ex. 9  Read the text and translate it into Russian.

EXCHANGING DATA

Exchanging data can be thought of in two ways. First,  the vector and the raster formats often store similar GIS data in very different ways. The GIS software adopts one of two strategies for dealing with the two types of data. Some systems use only one format exclusively, and provide utilities or import options to bring in and convert the data to the format to be used. Raster-based GIS programmes especially use this approach.

Alternatively, the system can support the native format of each type of data, and it can require the GIS operator to explicitly change formats when operations requir​ing compatibility of formats are executed. In both cases, a computer programme, part of the GIS, either performs a raster-to-vector or a vector-to-raster conversion. While a full discussion of how these operations work is beyond the scope of this passage, it should be clear that going from vector to raster, filling in grid cells as lines cross them or as polygons include them, is relatively simple. The opposite is quite complex.

UNIT SEVEN. GETTING THE MAP INTO THE COMPUTER
Vocabulary notes :

tangible                -  ясный,  осязаемый, реальный
virtual                  -  виртуальный, допускаемый,

                                фактический, текущий

to force                -  вынуждать, принуждать

to fold                  -  складывать, перегибать
Ex .1   Read and translate the text.
     Most people think of maps as drawings on paper. Maps hang on walls, lie in map drawers, and fill the pages of books, atlases, street guides, newspapers, and magazines. Maps roll off the nation's printing presses in the millions each year, and they fill the spaces in every car's glove compartment, neatly folded or not! The traditional paper maps of our everyday world can be called real maps, because they are touchable. We can hold them in our hands, fold them up, and carry them around. The computer, in contrast, has forced us to reconsider this simple definition of a map. In the digital era, and especially within GISs, maps can be both real and virtual.
     A virtual map is a map waiting to be drawn. It is an arrangement of information inside the computer in such a way that we can use the GIS to generate the map however and whenever we need it. We may have stored map information about roads, rivers, and forests, for example, but may decide that only the forests and rivers need be shown on any map that the GIS produces. Every real map is simply a conversion of the virtual map into a medium, the form that the map will take. In most cases, the medium we use is paper.

Ex. 2   Answer the following questions using the information from the text.

1. What do we call a real map ?

2. What is a virtual map ?

3. What is the medium for both types of maps ?

Ex. 3   Read and translate key terms and their definition.

analog: A representation where a feature or object is represented in another tangible 

medium. For example, a section of the earth can be represented in analog by a paper

map, or atoms can be represented by Ping-Pong balls.

attribute: A characteristic of a feature that contains a measurement or value for the 

feature. Attributes can be labels, categories, or numbers; they can be dates, standardized values, or field or other measurements. An item for which data are collected and organized. A column in a table or data file.

geocoding: The conversion of analog maps into computer-readable form. The two usual methods of geocoding are scanning and digitizing.

real map: A map that has been designed and plotted onto a permanent medium such as paper or film. It has a tangible form and is a result of all of the design and compilation decisions made in constructing the map, such as choosing the scale, setting the legend, choosing the colours, and so on.

virtual map: A map that has yet to be realized as a tangible map; it exists as a set of possible maps. For example, the same digital base map and set of numbers can be entire series of possible virtual maps, yet only one may be chosen to be rendered as a real map on a permanent medium.

Ex. 3   Read  the text . Decide  whether  the statements  are true (T) or false(F). 

FINGING  DATA  ON  THE  NETWORKS

     An excellent way to begin a data search is to use a computer network. Several computer packages allow you to do this over the various network access methods, such as America Online and CompuServe. The most sophisticated tools, however, are those available on the Internet. Among the various tools, such as Archie, Veronica, WAIS, and Gopher, is a computer program called Mosaic, from the National Supercomputing Center at the University of Illinois. Mosaic allows you to search the World Wide Web (WWW), an interlinked set of computers and servers, or data repositories on the Internet. Similar and more widely used programmes are Netscape Navigator and Microsoft Explorer. Each major agency has a World Wide Web server, or gateway, through which data can be searched and downloaded. Simply enormous amounts of data are available through this simple mechanism.

1. Existing map data are used in a map library.                                        (     )

2. A data search is provided  by various network access methods.          (     )

3. The Internet is of great help in finding data.                                         (     )

4. Mosaic is an interlinked set of computers and servers.                         (     )

5. We search data through a World Wide Web server but download 

    the data through a simple mechanism.                                                  (     )

Ex. 5   Read the text. Find the English equivalents to the terms below :
     Using maps within GISs means that somehow they have already been turned from real into virtual maps. Another way to say this is that a paper map has gone through a conversion, from a paper or analog form into a digital or number form. We start with paper, or sometimes film, Mylar, or some other medium, and we end up with a set of numbers inside files in the computer. This conversion process is called geocoding, which we can define as the conversion of spatial information into computer-readable form. Some GIS vendors would be pleased to help you acquire the data you need  but at an immense price. Studies have shown that finding the right maps, and converting these maps from real to virtual form by geocoding, takes up anywhere between 60% and 90% of both the time and money spent on a typical GIS project. Fortunately, this is a once-only cost. As soon as we have the map in a digital form, we can use it in a GIS over and over again for different uses and projects unless it needs an update.

1. претерпели преобразование         _______________________________

2. (майларовая) пленка                     _______________________________

3. пространственная информация   _______________________________

4. считываемый компьютером        _______________________________

5. огрoмная цена                               _______________________________

6. единоразовые затраты                 _______________________________

7. обновление                                   _______________________________

8. продавец  ГИС                             _______________________________

Ex. 6   Translate the sentences into English :

1. Данные для ГИС можно

             а. купить.

             б. найти в цифровом виде в существующих источниках.

             в. собрать (capture) по аналоговым картам путем геокодирования.

2. Геокодирование – это преобразование пространственной (spatial)информации
    в цифровую форму.

3. Геокодирование включает в себя сбор (capturing)  данных по карте и 

    нахождение атрибутов.

4. Данные, имеющиеся на существующих картах, можно найти в библиотеке 
    карт, через поисковую сеть (network searches), либо на носителях
    информации,     например, на CD-ROM  или  дисках.

5. Большинство провайдеров обеспечивают доступ к информации через 

     всемирную сеть.

Ex. 7   Read the text  and translate it  in  writing  into Russian.

     Digital map data for use in GIS really falls into two categories. Either   the data already exist and all we have to   do is find or buy them, or they don't exist and we have to geocode  paper maps or maps on some other medium. A third case is that the maps don't even exist, and here we often turn to remote sensing, aerial photography, or field data collection by surveyors or the global positioning system (GPS), to get our first map of a new location. Also, sometimes the maps we need already exist, but whoever geocoded them is not interested in sharing the data with you, even for a price! Even when we can get the maps we need in digital form, they may not suit our particular type of GIS, or may be out of date or not show the features we want.  Sooner or later, and usually sooner, we end up geocoding at least some of our own maps.
                   UNIT EIGHT.   DIGITIZING  AND  SCANNING

Ex. 1   Read and translate key terms and their definitions.

digitizing: Also called semi-automated digitizing. The process in which geocoding takes place manually; a map is placed on a flat tablet, and a person traces out the map features using a cursor. The locations of features on the map are sent back to the computer every time the operator of digitizing tablet presses a button.

scanning: A form of geocoding in which maps are placed on a surface and scanned by a light beam. Reflected light from every small dot or pixel on the surface is recorded and saved as a grid of digits. Scanners can work in black and white in gray tones or in color.

digitizing tablet: A device for geocoding by semiautomated digitizing. A digitizing tablet looks like a drafting table but is sensitized so that as a map is traced with a cursor on the tablet and the locations are identified, converted to numbers, and sent  to the computer.

Ex. 2   Read the text. Find the new terms given above. Translate the text orally.

                                         DIGITIZING AND SCANNING
     Historically, many different means have been used to geocode. At first, some very early GIS packages required maps to be encoded and entered by hand. The hours of monotonous work required for this task made errors common and their correction dif​ficult. Since special-purpose digitizing hardware became available, and especially since the cost of this hardware fell substantially, virtually all geocoding has been performed by computer.

     Two technologies have evolved to get maps into the computer. Digitizing mim​ics the way maps were drafted by hand and involves tracing the map over using a cursor                                            

while it is taped down onto a sensitized digitizing tablet. The second method involves having the computer ‘sense’ the map by scanning it. Both approaches work and have their advantages and disadvantages. Most important, the method of geocoding stamps its form onto the data in such a way that many other GIS operations are affected afterwards.

Ex. 3   Answer the questions using the information from the text.

1.  How were the early GIS packages encoded at first ?

2.  What was the disadvantage of encoding by hand ?

3.  What two methods were involved to get maps into the computer ?

Ex. 4   Examine FIGURE 4 and discuss the digitizing procedure.

1. Digitizer cursor transmits a pulse from an      electromagnetic coil under the view 
    lens.

2. Pulse is picked up by nearest grid wires under tablet     surface.   

3. Result is sent to computer after conversion to x and y    units.
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FIGURE  4.  Digitizing tablet system of operation.

Ex. 5   Now read the text about digitizing. Find the English equivalents to the terms  given below.

DIGITIZING
     Geocoding by tracing over a map with a cursor is sometimes called semiautomated digitizing. This is because in addition to using a mechanical device, it involves a human operator. Digitizing means the use of a digitizer or digitizing tablet (Figure 4). This technology has developed as computer mapping and computer-aided design have grown and placed new demands on computer hardware.

     The digitizing tablet is a digital and electronic equivalent of the drafting table. The major components are a flat surface, to which a map is usually taped, and a sty​lus or cursor, with the capability of signaling to a computer that a point has been selected (Figure 4). The mechanism to capture the location of the point can differ. Many systems have connected arms, but most have embedded active wires in the tablet surface that receive an electrical impulse sent by a coil in the cursor. In some rare cases, the cursor transmits a sound, which is picked up and recorded by an array of microphones.
1. чертежный стол                                                   ___________________________
2. устройство преобразования в цифровую форму__________________________                                                                                                                           

3. цифровой преобразователь графической информации

                                                                                     __________________________
4. манипулятор                                                         ___________________________
5. поверхность                                                          ___________________________
6. встраивать                                                             ___________________________
7. зд. плотно приклеивать с помощью ленты        ___________________________                                          
8. пишущая игла                                                        __________________________
Ex. 6   Continue reading about digitizing. Now guess what the words in italics mean or find the meaning of these words in your dictionary.
     The beginning of the digitizing sequence involves selecting the control points and interactively entering their world coordinates. This is a very important step, because an error at this stage would lead to an error in every pair of coordinates. After the map is taped to the tablet, it should not be moved without entering the control points again, and it is preferable to perform this step only once per map. Ideally, the entire digitizing process should be finished at one sitting.

     Tape should be placed at each map corner after smoothing the map, and care should be taken to deal with folds and the crinkles that develop with certain papers during periods of high humidity. A stable base product such as Mylar or film is preferable for digitizing. The lower edge, which will have the cursor and your right sleeve (if you are right-handed) dragged over it many times, should be taped over its entire length. You should always permanently record the x and y values of the map control points, ideally digitally and with the geocoded data set. This may allow later recovery of lost resolution or systematic errors.

Ex. 7  Now read the text about scanning. Find the English equivalents to the terms given below.
SCANNING
     The second digitizing process is automated digitizing or more usually, just scanning. The scanner you may have seen at a computer store or in an advertisement, or perhaps the one you use for scanning documents, is a desktop scanner. The drum

scanner is most commonly used for maps. This type of scanner receives an entire sheet map, usually clamped to a rotating drum, and scans the map with very fine increments of distance, measuring the amount of light reflected by the map when it is illuminated, with either a spot light source or a laser. The finer the resolution, the higher the cost and the larger the data sets. A major difference with this type of digitizing is that lines, features, text, and so on, are scanned at their actual width and must be preprocessed for the computer to recognize specific cartographic objects. Some plotters can double as scanners, and vice versa.

     For scanning, maps should be clean and free of folds and marks. Usually, the scanned maps are not the paper products but the film negatives, Mylar separations, or the scribed materials that were used in the map production. An alternative scanner is the automatic line follower, a scanner that is manually moved to a line and then left to follow the line automatically. Automatic line followers are used primarily for continuous lines, such as contours. These and other scanners are very useful in CADD (computer-aided drafting and design) systems, where input from engineering drawings and sketches is common.

1. настольный сканер                                                 ____________________

2. барабанный сканер                                                ____________________

3. шаг, увеличение                                                     ____________________

4. местный (локальный) источник света                 ____________________

5. графопостроитель                                                 ____________________

6. увеличивать в два раза                                         ____________________

7. предварительно обрабатывать, подготавливать____________________

8. материалы с разметкой                                        ____________________

9. автоматическая следящая строка                       ____________________

10. контур, очертание                                              ____________________                                                                        

Ex. 8   Translate the following sentences into English.

1. Метод геокодирования может влиять на построение  карты (structure)  и 

    повлечь за собой ошибки, связанные с пространственной информацией.

2. Двумя основными методами геокодирования являются преобразование в 

    цифровую форму и сканирование.

3. При  преобразовании в цифровую форму данные снимаются (capture) с 
    карты    путем отслеживания (tracing) линий вручную.

4. При сканировании карта размещается  (place) на стеклянной плоскости 
    (plate),    которая освещается лучoм света.

5. Для сканирования важны размер изображения и разрешение (resolution).

Ex. 9   Read the text and translate it in writing into Russian.
FIELD DATA COLLECTION

     An increasing amount of data for GIS projects comes from a combination of field data, global positioning system data, and imagery. Field data are collected using standard sur​veying methods, in which locations are established in the field as control points and then additional locations, tracing out features or covering terrain, for example, are traced out by large numbers of measurements using instruments designed to measure angles and distances. The highest accuracy instruments, called total stations are digital recorders as well as measurement instruments and use laser ranging to prism reflectors to calculate distance.                                                                     

                            UNIT NINE.  DATA  ENTRY

Ex. 1   Read and translate the text.
     Geocoding is the part of GIS data input that results in getting a map into the computer. It is not the entire story, however, for as yet we have not dealt with getting the attributes into the GIS. An attribute is a value, usually a number, containing information about the features contained in the GIS. If the feature we are geocoding is a road, for example, then capturing the route of the road from a map as it winds from intersection to intersection is pure geocoding. We also have to tell the computer what this long and winding line is: a road, and anything else that the GIS needs to know about it. Relevant attributes for a road might be its state route number, the year it was built, what the surface is made of, how many traffic lanes are on the road, if the road is one-way or two-way, how many bridges it goes over, how many cars travel along the road per hour, and so on. These values are the road's attributes. They are the very meat and potatoes of GIS analysis.

     Somehow, we have to get them into the computer, too.

Ex. 2   Answer the questions using the information from the text.

1. What does getting the map into the computer result from ?

2. What is an attribute ?

3. What is necessary for GIS analysis ?

Ex. 3   Read and translate key terms and  their definitions. 

data entry: The process of entering numbers into a computer, usually attribute data. Although most data are entered by hand, or acquired through networks, from CD-ROMs, and so on, field data can come from a GPS (global positioning system) receiver, from data loggers, and even by typing at the keyboard.

data-entry module: The part of a database manager that allows the user to enter or edit records in a database. The module will normally both allow entry and modification of values, and enforce the constraints placed on the data by the data definition.

drop-out: The loss of data due to scanning at coarser resolution than the map features to be captured. Features smaller than half the size of a pixel can disappear entirely.

drum scanner: A map input device in which the map is attached to a drum that is rotated under a scanner while illuminated by a light beam or laser. Reflected light from the map is then measured by the scanner and recorded as numbers.

editing: The modification and updating of both map and attribute data, general using a software capability of the GIS.


flat file: A simple model for the organization of numbers. The numbers are organized as a table, with values for variables as entries, records as rows, and attributes as columns .flatbed scanner: A map input device in which the map is placed on a glass surface, and the scanner moves over the map, converting the map into numbers.

network: Two or more computers connected together so that they can exchange                                                                          

messages, files, or other means of communication. A network is part hardware, usually cables and communication devices such as modems, and part software.

server: A computer connected to a network whose primary function is to act as a 

library of information that other users can share.

stream mode: A method of geocoding in semi-automated digitizing, in  which a contin​uous stream of points follows a press of the cursor button. This mode is often used for digitizing long features such as streams and coastlines. It can generate data very quickly, so is often weeded out immediately by automated line generalization within the GIS.

Ex. 4   Read the text. Decide whether the following statements are true (T) or  false (F).

      The simplest way to think of attributes is in a flat file. A flat file is really like a table of numbers. The columns of the table are the attributes, and the rows of the table are the features themselves. Each line in the table is a record, but the name used depends on who you talk to. A computer scientist would call a row of  tuple,  a statistician would call it a  case  or an  observation. A programmer might call it an  instance of  a geographic object. They are all pretty much the same. Record  sounds more simply.

      Take a look at the flat file  in   FIGURE  5. The records  and attributes relate to the example we discussed above, a road. The attribute table then consists of several parts. First, it has attributes with their names. Setting  up attributes means deciding what values are going to be associated with each our features. At the time of setup, it is easy to anticipate something we may want to collect in the future and to leave a column in the table.               

     Second, there are records. A record usually has a value in every one of the columns. Software programmes such as spreadsheets and some databases allow you to click into a cell in the table and put in a value. Nevertheless, setting up the table has to be a little more formal than that. 
	ID
	Feature
	   Name
	Surface
	Lanes
	Traffic per hour

	1
	  Road
	US 11
	tarmac
	3
	113     



	
	I 81
	concrete
	4
	432
	

	3
	  Road
	Lisk Bridge
Road


	tarmac
	2
	12

	
	
	
	
	
	


value, is the number
   attribute has a name
             record, all
 
or text associated

   and a value for each
             attributes for


with a record for an             record                                         one feature

attribute

   . FIGURE 5: An attribute table organized as a flat file.

1. The simplest representation of attributes is a flat file.                          (     )

2. The columns and rows of the table have names.                                   (     )

3. The choice of the names in a flat file has nothing
    to do with a user.                                                                                    (     )
4. Setting up the value for the feature means the establishing of

    the attribute.                                                                                           (     )

Ex. 5   Read the text. Find the English equivalents to the terms given below.

     Each attribute has more than simply a name associated with it. For example, if we tried to put ‘US 11’ into the attribute column ‘Surface’, something is obviously wrong.  Each attribute should have several characteristics, all of which usually have to be known in advance. The following is a list of what has to be considered.

    1.  What is the type of the value? For example, values could be text, number,decimalvalue or units such as meters, vehicles per hour, and so on.

    2.   What is the legitimate range of the values? For example, percentages should be 
           between 0 and 100. Are negative numbers allowed? For text values, what
           spellings or range of choices (known as categories) are allowed? For text, how 
           many characters long is the longest string?

    3.   What happens when there is a missing cell in the table?  For example, a record 
          could  be  missing  an  attribute  such  as  the traffic count in Figure 6  because
          nobody was available to make the count. Often a missing value  flag, such as 
          the value - 999 or NULL, is used in these cases. We obviously  would not want
          these to count if we summed or averaged the rows or  columns.

     4.    Are duplicates allowed? What if we had two road entries for Interstate 81 on
           Figure 6, one for the northbound and one for the southbound lanes? The traffic                                                            

         counts, road surfaces, and so on may be different and worthy of their own
         record.  In this case, the values entered  in  the attribute сolumn          under
         "Name" would be identical.

     5. Which attribute is the key? The key is the link between the two databases.
         So , the attribute  corresponding the key should match the   tag that was  placed
         on the road when it was digitized from the map. Otherwise all our attributes
         would be ‘lost in space.’

1. десятичное значение                                      _______________________

2. разумный предел                                            _______________________

3. самая длинная строка                                    _______________________

4. отсутствующая ячейка                                  _______________________

5. признак (флаг) отсутствующего значения   ______________________

6. пустой указатель; нуль                                  _______________________

7. результат подсчета транспортного потока _______________________

8. важнейший, принципиальный                     _______________________

9. тег, признак                                                    _______________________

Ex.7   Look up the following words in your dictionary and find their translation.

to edit       _________________   to border   _____________________

to validate _________________  to  include  _____________________

to delete    _________________  entry           _____________________

Find the words in the text given below formed from these ones                                                          

                                       EDITING AND VALIDATION
      Many early geocoding systems had only limited editing capabilities. They allowed data entry, but error detection was by after-the-fact processing, and correction was by deletion of records or even whole data sets and reentry. Anything we can do in the geocoding process that reduces errors, or that makes errors easily detectable, we should indeed do. As an absolute minimum, data for lines and areas can be processed automatically for consistency, and any unconnected lines or unclosed polygons can be detected and signaled to the user. The connection between lines, known bordering of areas, and inclusion of points in areas is called map topology. Topology really comes into its own during the map validation stage.

Ex. 7   Read the text and translate it into Russian in writing.
      The GIS often allows check plots to be generated that simply plot the label or identification number of the key within a polygon or next to a line. These maps and the tedious process of checking them should never be skipped. Moving straight on to making elegant graphics or doing a GIS-based analysis with erroneous data can be anything from embarrassing to dangerous, or even life-threatening.

     A data set that is correctly geocoded both positionally and with attributes is not necessarily logically consistent. Logical consistency can be checked most easily for topological data. Topologically, data can be checked to see that all chains intersect at nodes, that chains cycle correctly in a ring around polygons, and that inner rings are fully enclosed within their surrounding polygons. Otherwise, attributes can be checked to ensure that they fall within the correct range and that no feature has become too small to be represented accurately.

Ex. 8   Translate the sentences into English.                                                                 

1.Система базы данных содержит модуль описания данных (data definition
    module), который  устанавливает ограничения  (constraints on) целостности  

    на атрибутивные значения.

2. Система также содержит модуль для ввода (entry) и коррекции данных, а 

    также систему управления (management) для хранения и поиска (выборки) 

    (retrieval) данных.

3. Проверка и контроль  данных для карт осуществляется с помощью

    топологии.

4. За ошибки в картах и атрибутивных данных несет ответственность лицо, 

    составляющее эти данные (data producer), и пользователь ГИС должен 

    понимать это.

5. Точность и четкость карт  (precision map) и атрибутивных данных в ГИС 

    оказывают влияние на другие операции, в частности, сравнение по масштабу 

   (across scales).

              UNIT TEN.  BASIC  DATABASE  MANAGEMENT

Ex. 1   Read and translate the text .

     A GIS can answer the two questions: "what?" and "where'.'" More important, a GIS answers the question "What is where?" The where component relates to the map behind all GIS activities. The what relates to the features, their size, geographical properties and above all else, their attributes. Getting this information is what the toolbox definition of GIS meant by retrieval.
     These are not trivial questions. Other forms of data organization often fall apart when dealing with ‘where.’ The telephone book, for example, a list organized alphabet​ically by last name, gives only relative locations (street addresses) and a house number. An entirely new directory is necessary for each new district, and to retrieve the telephone number of a friend in another town, perhaps just across the river, becomes a major prob​lem because you require a different telephone directory than the one covering your own neighborhood.

     The properties of geographic search, finding all the phone numbers of people on a single city block, for example, are not available easily to the user of a telephone directory. The secret to data retrieval, the ability to gain access to a record and its attributes on demand, is in data organization.

     At the logical level, access requires a data model, a theoretical construct that becomes the key for unlocking the data's door.


     Without such a data model, data cannot be searched or extracted and therefore become worthless.

    We can define a data model, then, as a logical construct for the storage and retrieval of information. It is the computer's way of memorizing all the GIS data that we need to use. This is different from the data structures we examined in earlier, because these deal primarily with how the data are physically stored in files on the computer system. As we have seen, this means that a GIS must have at least two data models, and that the two must have a bridge or link between them to tie the attributes and the geography together. These are the map data model and the attribute data model

Ex. 2   Answer the questions using the information from the text.

1. What do the questions ‘What’ and ‘Where’ relate to ?

2. What is the secret to  data retrieval ?

3. What is the key to searching and extracting  the information ?

Ex. 3   Read and translate key terms and their definitions.
data definition language: The part of the DBMS (database  management system) that allows the user to  set up a new database, to specify how many attributes there will be, what the types and lengths or numerical ranges of each attribute will be, and how much editing the user is allowed to do.

data dictionary: A catalog of all the attributes for a data set, along with all the constraints placed on the attribute values during the data definition phase. Can include the range and type of values, category lists, legal and missing values, and

the legal width of the field.

data entry: The process of entering numbers into a computer, usually attribute data.    Although most data are entered by hand or acquired through networks, from CD-ROMs, and so on, field data can come from a GPS (global positioning system) receiver, from data loggers, and even by typing at the keyboard.

data model: A logical means of organization of data for use in an information system.

database: Any collection of data accessible by computer.

Ex. 4   Write the English equivalents to the  words and  phrases  from  the exercise above. Learn them.

1. точно определять; задавать                          _______________________

2, ограничение целостности                            _______________________

3, допустимое значение                                   _______________________

4. приобретенный, обнаруженный                 _______________________

5. устройства регистрации данных                _______________________

6. логические средства организации данных  ______________________

Ex. 5   Read the text. Decide whether the following statements are true (T) or

false (F). 
     The database management system's (DBMS's) heritage is from within computer science, but the user community is as broad as that of GIS, literally millions of firms, accountants, colleges and universities, banks, and so forth that need to keep and organize records by computer. The earliest database management systems date from the efforts of the early 1970s, when large mainframe computers were used, data-entry was by key punch and punched cards, and the technology was called automatic data processing.
     The parts of a DBMS have remained fairly consistent over time, regardless of how the attribute data are actually placed into files. The data definition language is that part of the DBMS that allows the user to set up a new database, to specify how many attributes there will be, what the types and lengths or numerical ranges of each attribute will be, and how much editing the user is allowed to do. This establishes the data dictionary,  a catalog of all of the attributes with their legal values and ranges. Every DBMS has the ability to examine the data dictionary, and the data dictionary itself is a critical piece of metadata (data about the data) that is often required when the database has to move between systems.

The most basic management function is data entry, and because most entry of attribute data is fairly monotonous and may be by transcription from paper records, the DBMS's data-entry system should be able to enforce the ranges and limits entered into the data dictionary by the data definition language. For example, if an attribute is to contain a percentage, and the data-entry person types a value of "110", the DBMS should refuse to accept the value and alert the person.

1 .The user community that needs to keep and organize records by 

    computer is broad.                                                                                      (    )

2. In the times of the earliest database management  the data  were                                                                      

    processed automatically.                                                                             (    )

3. The data definition language is an important part of the database 

    management system.                                                                                   (    )

4. The data dictionary is an important part of metadata.                                (    )

5. The data-entry system limits the data definition language.                        (    )

Ex. 6   Now learn the second set of key terms and their definitions.                      
DBMS (database management system): Part of a GIS, the set of tools that allow the

manipulation and use of files containing attribute data. 

geographic search: A find operation in a GIS that uses spatial properties as its basis.

hatch: Submission of a set of commands to the computer from a file rather than directly from the user as an interactive exchange.

query: A question, especially if asked of a database by a user via a database management system or GIS.

query language: The part of a DBMS that allows the user to submit queries to a 

database.

relate: A DBMS operation that merges databases through their key attributes to restructure them according to a user's query rather than as they are stored physically.

relational model: A data model based on multiple flat files for records, with dissimilar attribute structures, connected by a common key attribute.

retrieval: The ability of a database management system or GIS to get back from computer memory records that were stored there previously.

search: Any database query that results in a  successful retrieval of records.

select: A DBMS command designed to extract a subset of the records in a database.

sort: To place the records within an attribute in sequence according to their value.

Ex. 7   Which of the above given terms and phrases can you find in the passage below. Translate the passage orally.

     All data entry is subject to error, and the first step after entry should be verification. This is often done by producing a report or printed copy of the data in a standard form that can be checked against the original. Even if the data are error free, most databases must be updated to reflect change. Deletion, insertion, and modification of records, or sometimes changes to the data dictionary itself, must be made frequently. This is done by using the data maintenance part of the DBMS. Care must be taken when updates are made, because changes create a new updated version of the entire database. Sometimes modifications are done in batches and a new version of the database ‘released,’ reflecting a whole suite of changes, perhaps to reflect the calendar year.

     With the preceding tasks complete, the DBMS can then be used to perform its more advanced functions. These are the mining, reordering, subsetting, and searching functions. For example, a database of student records could be sorted by grade-point average to find all students below a ‘C’ average. A database of students containing zip codes in their address could be reorganized by zip code to make mailing easier for the mailroom staff. Subsetting involves using the query language, that part of the DBMS that allows the user to interact with the data to perform these tasks, to cre​ate a new data set that meets certain search criteria, such as all students who have more than 100 credits toward their degree. Finally, a search for a specific record is often needed. At a public terminal, for example, students may be allowed to type in their Social Security numbers to allow them to examine the grades they got in a given semester. All of these functions are part of regular DBMS and are performed differently in each different system. Nevertheless, all of these functions are common to both DBMSs and GISs.

Ex.8 Read the text and translate it into Russian in writing.

    The relational database manager contained a new set of data management commands that allows the keys and links to be exploited. These typically include such actions as relate, to select from two flat files that have a common key attribute, and join, to take the relate output and merge them into a single database. So the relational data model, while permitting records and attributes to be separated into different files for storage and maintenance, also allows the user to assemble any combination of attributes and records, as long as they are linked by a key attribute. A join can create many unneeded sub-records for a single feature, such as multiple records with different dates, so care should be exercised when joining databases.

Ex. 9   Translate the sentences into English.

1. ГИС может ответить на вопрос “Что где находится?”

2. Многие формы организации данных не подвластны (incapable of)                географическому исследованию.
3. Модель представления данных является логической структурой  (construct) для хранения и восстановления информации.

4. Система управления базой данных включает в себя

                  -  язык определения данных

                  -  словарь (базы) данных

                  -  модуль ввода (базы) данных

                  -  модуль модификации (базы) данных

                  -  генератор коррекции отчетов

                  -  язык запросов.

5.  Реляционная база данных основана (based on) на множественных плоских файлах для записи данных, содержащих разнородные (непохожие) атрибутивные структуры, связанные общим  (key) атрибутом.

            UNIT ELEVEN.  SEARCHES  BY  THE  ATTRIBUTE

Vocabulary  notes:

database management system (DBMS)-система управления базой данных
output                                                   - выходные данные, результаты

layout                                                   - размещение, компоновка; формат

report generator                                   - генератор отчетов

verification                                          - проверка (вводимых оператором

                                                               данных 

retrieval                                               - поиск, выборка     

browse                                                 - программа просмотра

subset                                                   - подмножество

assign                                                   - присваивать, назначать (значения)

Ex. 1   Read and translate the text.

                                      SEARCHES BY THE ATTRIBUTE

     Most GIS systems include as part of the package a fairly basic relational database man​ager, or simply build on the existing capabilities of a database system. Searches by attribute then are controlled by the capability of the database manager. All DBMSs include functions for basic data display; that is, show all attributes in a database, show all records with their attributes, and show all existing databases. Most also allow records to be output in a standard form, with a particular page layout and style, called a report generator. If we need a paper copy of the database, perhaps for checking and verification, then the report generator is used.

     As far as actually doing retrieval is concerned, the DBMS must support functions that fall into the category of query. As we have seen, a DBMS should allow sufficient data query that any record can be isolated and any subset required for mapping found easily. We may also sometimes wish to reorder or renumber an attribute.

     A  find  is the most basic attribute search. Find is usually intended to get a sin​gle record. We might find record 15, for example. Finding can be by search or by browse. Browse searches record by record, displaying each, until the user finds the one needed. Sorting can sort alphabetically for a field, or numerically for a number. Note that a sort may or may not deal with missing values, and where it places them may be significant.

                  A restrict operation allows the user to retrieve a subset of the total number of records by placing a restriction on the attributes’ values. For example, we could restrict a search to all records with a date more recent than 1/1/99, or to cities with a population of more than 100,000 people. A select operation allows us to choose what attributes will be taken out from another database to form a new database with fewer ‘selected’ attributes. We usually do this to join these records and attributes onto another database in the relational system. A compute operation allows us to compute a value for an attribute, to assign a value, or to do mathematical operations between attributes - divide one by another, for example. We can also usually renumber an attribute, that is, change the values to our specifications. We might want to find all percentages in an attribute and change them to a zero if they fall below 50% or a one if they are greater, so that we can do a binary combination with another.

Ex. 2  Answer the questions using the information from the text.

1. What is the function of  a database manager in a GIS ?

2. What is the difference between a find and  a query ?

3. What other operations does a user do during o search by attribute ?

Ex. 3  Read and translate  key terms and  their definitions.

browse: A method of search involving repeated examination of records until  suitable 

one is found.

 compute: Data management command that uses the numerical values of one or more
 attributes to calculate the value of a new attribute created by the command.

 find: A database management operation intended to locate a single record or a set of

 records or features based on the values of their attributes.

 overlay: A G1S operation in which layers with a common, registered map base are joined   on the basis of their occupation of space.

renumbering: Use of the DBMS to change the ordering or ranges of attributes. report    generator: The part of a database management system that can produce a listing of all the values of attributes for all records in a database. 

restrict: Part of the query language of a DBMS that allows a subset of attributes to be  selected out of the flat file.

highlight: A way of indicating to  GIS user a feature or element that is the successful 

result of a query.

identify: To find a spatial feature by pointing to it interactively on the map with a pointing device such as a mouse.

Ex. 4   Read the text. Decide whether  the statements to the text are true (T) or false (F).

                                         SEARCHES BY GEOGRAPHY
     When we considered searching attributes, we looked at the following search and retrieval commands: show attributes, show records, generate a report, find, browse, sort, recode, restrict, and compute. Moving over to the spatial data within a GIS, some of the operations possible are just spatial equivalents of these, while some are more complex. We discuss the simple retrievals first.

     In the map database our records are, instead, features. There are some special attributes specific to the spatial data, and those relate to the coordinates and their mea​sures, plus the characteristics of the lines and polygons. Showing attributes, then, consists of examining the new spatial attributes, such as the actual coordinates themselves, the lengths of arcs, and the areas of polygons. Note that these are already valuable. Using the attribute search functions on these attributes now has spatial consequences. For example, we could find all arcs greater than a certain length, or polygons more than I hectare.

Show all records in a spatial sense becomes either show all attributes or display all features on a map. Generating a map which allows us to search for information visually, is a spatial retrieval operation as far as the GIS is concerned. If we wish to generate a report, the spatial equivalent would be to produce a finished map to cartographic standards, including labels, metadata, legend, and so on.

     Browsing works on a map by highlighting. We may color-code a specific feature or features. Some GISs allow a displayed single feature to be blinked on and off for visual effect. Finding becomes what many GIS packages call identify or locate; that is, use a pointing device of some kind such as a mouse to point to a feature. Indicating its selection successfully can then retrieve that feature's attributes from the attribute database.

1. We search for attributes according to particular commands.                      (    )

2. Special attributes are the same as spatial attributes.                                   (    )

3. Spatial  data include the coordinates and their measures, but do not

    relate to the characteristics of the lines and polygons.                               (    )

4. In the GIS a spatial retrieval operation results in  the display of all                

    the features on the  map or the show of all attributes.                                (    )

5. We indicate a specific feature or element and search for a suitable 

     record by browsing and highlighting.                                                       (    )

Ex. 5   Match the terms on the left with  their definitions on the right.

1. database 
          A. Data about data, usually for search and reference purposes

2. data model
B. A procedure for checking the values of attributes for all
                                   records in a database against their correct values.

3. polygon
          C. Any collection of data accessible by comp

4. metadata     
D. A single entity that composes part of a landscape

5. feature                E. A number, value, text string, or other value required as the 
                                    consequence of submitting a command to the GIS.
6. attribute 
           F. A many-sided area feature consisting of a ring and an interior.
                                   An example is a lake on a map.

7. verification 
G. A simple model for the organization of numbers. The numbers 
                                    are organized into a table, with values for variables as entries, 
                                    records as rows, and attributes as columns.

8. parameter 
 H. The logical means of organization of data for use in 

                                     information system.

9. flat file                I. A loose data structure for vector  data, with onlyorder as an
                                    identifying property to the features.                                                                                 

10. cartographic spaghetti     J.  A numerical entry that reflects a measurement or
                                     value for a feature. Attributes can  be labels, categories, or
                                      numbers; they can be dates, standardized values, or field or 
                                      other measurements. An item for which data are collected and 
                                      organized. A column in a table or data file.

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	
	
	
	
	
	
	


Ex. 6  Read the text. Find the English equivalents to the terms given below.
1.взаимодействие по запросу____________________________________
2. выполнять команды__________________________________________

3. диалог в пакетном режиме____________________________________

4. команда для завершения (вычисления)__________________________

5. диалог;  обмен данными_______________________________________

                                         THE QUERY INTERFACE
     Both database management and geographic information management share the fact that the user must somehow interact with the data in an appropriate way. The first generation of DBMS and G1S both used only batch-type interaction with the data, usually closely linked to working with the operating system, the physical management of disk, and so on. This type of interaction dates from the punched card, in that all processes had to be thought out in advance and a file (or stack of cards) produced that could execute the different commands one at a time.

     When interactive computing became commonplace, the command line as a query vehicle for data query took over. Commands were typed into the computer one at a time, under the control of the DBMS itself, and the software responded by performing the computations one at a time while the user waited for the command to be completed. Many GISs still use this type of interaction, or permit it to allow the use of macros. Macros are files containing commands to be executed one at a time. If an error is detected in a macro, the execution can be stopped and the file modified to correct the mistake.
Ex. 7  Translate the sentences into English.
1. Примером поиска по атрибутам является обнаружение (find) и просмотр
   (browse).

2. Компьютер позволяет создавать новые атрибуты на основе рассмотренных

    (сalculated) значений.

3. В базе данных карты информация (records) представлена пространственными

    объектами (features).

4. Пространственные эквиваленты запросов(queries) в системе управления 
   базой 

   данных помогают определять местоположение(location) пространственных 

   объектов. 

5. Запрос  в ГИС обычно осуществляется по командной строке(command line),

     выбранному пакету (batch) или  макрокоманде (macro).
Ex.8 Read the text and translate it into Russian 

     US packages now are fully integrated with the WIMP (windows, icons. menus, and pointers) interlace specified by the operating system, such as Windows or X-Windows. Choices are now most commonly made by menu, with message windows popping up for the user (o provide essential parameters when they are required. Values can also sometimes be set by sliders, widgets, and by screen tools such as dials, choice lists, and buttons.
Sources:  David E. Davis. GIS for Everyone. ESRI Press. 
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