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Transcription




Unix 101: Introduction to UNIX (i.e. Unix for Windows Users)Mark KegelSeptember 7, 20051Introduction to UNIX (i.e.Unix for Windows Users)· solid and basic understanding of unixÙ not enough time in the regular school yearto teach you this and teach you everythingelse you need to knowÙ and also because the CS departmentdoesn’t have the resources, or want to offer this course on its own - maybe they willin the futureÙ we needed something to do with our summer vacationÙ the goodness of our hearts, etc. The cold hard truth· this course is NOT sponsored by the CSdept.· you will not receive any credit at all introduce ourselves to the students· Should introduce myself and MarshallÙ are seniors in CS and CS/Math To make this perfectly clear.· will not teach you to program· will not teach you emacs tricks; will providea reference sheetÙ not about learning to use a single applicationÙ will not solve world hunger, peace, or to bea better person And what do we think we’re doing.· here to teach you fundamentals of Unix· to teach you the student to teach yourselfabout unix· to give you the necessary basics to go outand teach yourself whatever you might needto know to get work done on unix· catch a fish for a man vs teach a man tofish2Computers on Campus Available computing resources· trying to follow Mudd philosophy - teachyou to teach yourself···· who this course is targeted at· those students who have never worked withunix before and would to get some experience doinggraphics labterminal room - printerAC and LAC labs - printer and scannerEngineering lab - to be avoided Servers· those students who have had some experience but would like to learn more··ÙÙ· someone who is lost, confused, and lookingfor spiritual enlightenmentÙ mashall has a great religion for you to join- we sin so jesus didn’t die in vainodin, thuban, bansheeknuth, knuth, wilkes, muddcs, arc, cortanaknuth is the one you care aboutmain server everyone will be working on give specs. People to knowÙ ask around, see who has what experience· Tim Buchheim and Roger WiechmanÙ Bring them milk, cookies and be nice tothem, they make things work Some reasons to learn about Unix· linux and OS X1
3Philosophy and History ofUNIXÙ about as different as mango, peach, kiwi, strawberry ice-cream and peach, strawberry, kiwi,mango ice-cream with bits of vanilla Origin of UnixÙ especially that way in linux, its all just annoyingÙ computers were mainframes that peopleworked at, much like knuthÙ it doesn’t matter what you run, what we aregoing to teach you here will apply across mostunixes though not allÙ teletypes - basically a typewriter pluggedinto a computer What is Unix?· Ken Thomson implemented the first UNIXenvironmentÙ unix in some sense is not an operating system but rather a programming language(C)/philosophy/interface (POSIX)Ù had been working at Bell Labs on a projectcalled Multics (Multiplexed .)Ù the development of C (and the internet) areall connectedÙ Unix was kind of a castrated Multics - muchsmaller because invented on an underpowered system - PDP-7Ù unix is (kind of) C, the Standard C Library, and POSIX (Portable Operating System Standard) which is the API that programmers use to interact with the systemkernelÙ became popular mainly because it was distributed to UniversitiesÙ will want to display Unix timelineÙ the design and implementation of unix alsofollows a certain philosophy about howan OS should be designed, how programsshould be written, etc. Unix TodayÙ programmers environment - because of thisis extremely powerful· still very much a tinkerer’s environmentÙ everything else is just historical baggage· unix encourages and support ”hacking” thesystemÙ makes unix extremely flexible - can startfrom scratch with a new implementationbut still same ”design”· Fundamentally multi-user and multitaskingÙ what would be some good philosophical ideas tofollow when building an OS?Ù designed in the days of mainframe environments when many people would all work onone computer systemÙ what are some good rules of thumb? what tradeoffs do you want to make?Ù we still use the same model in many wayswith knuth Unix philosophyÙ clean, simple interface· programs should be designed to operate togetherÙ Chalkboard exercise· output of one could be used as the input to anotherÙ text streams - universal inputÙ unix is also multi-layered in design, meaning that functionality separated into levelsgoing from the hardware to the user, stuffis also abstracted aways at each layer· Programs are viewed as simple tools thatcombined will do complex tasksÙ user (shell, other programs) OS(kernel) hardware· each program should do one thing extremely wellÙ at top user at bottom hardware, what’s inbetween?Ù LEGO blocks - simple tools but can createvery complex systemsÙ scales very well - from supercomputers tomicrowaves (embedded systems)Ù another analogy - hammer, wrench, sawÙ Avoid the ginormous programs that do everythingÙ two different flavors of unix - BSD (FreeBSD,OSX) and System V (Solaris, Linux)2
Ù Windows has this problem (think of Office)Ù Windows programs also don’t integratevery nicely - no pipelinemake commands and programs interactwith each other, not just from treatingeach as a fixed black box.· Richness of utilities (over 400 standardones) often overwhelms novices. Documentation is short on examples andtutorials to help you figure out how touse the many tools provided to accomplish various kinds of tasks.”· want to keep everything as simple as possible· KISS - keep it simple stupidÙ this applies everywhere - both in OSinteraction (system calls and librarycalls) and in program creationÙ ”Unix *is* user-friendly.about its friends.”· separate mechanism from policyIt’s just pickyÙ very true - have to be able to understandthe system at some intuitive level to be ableto work with itÙ Unix (and programs that run on Unix)provide a mechanism to do somethingbut do not lock you down to one policyÙ policy - how a program should look andbehaveÙ users have to decide on policyÙ games and GUIs are generally a goodexamples - mods and skinsÙ also if you don’t like something you can fixit, maybe not easily, but you can fix itÙ What makes a system secure? What needs to beprotected?Ù What is a good way of protecting things, likeproperty? OwnershipÙ walk up to some one and try to scare them· principle of least surprise Unix security· applications will generally produce nooutput if successful· applications that fail will make it evident (sirens if necessary)· programs should do the least surprisingthingÙ do not try to feed emacs a stray cat· concept of ownership - everything on thesystem is owned by someoneÙ ownership implies responsibility - so whoever owns these files is in the end responsible for them· protect users from one another and fromdoing dangerous things· there is no ”one true way” - unix is notperfect!Ù unix has things wrong with it, andthings that unless you understand willcause you a great deal of painÙ The Unix Hater’s Handbook - writtento expose the flaws in unix· terinfo/unix/overview/advantages.html· ”The traditional command line shell in4terface is user hostile· designed for the programmer, not theÙcasual user.· Commands often have cryptic namesÙand give very little response to tell theuser what they are doing. Much use ofÙspecial keyboard characters - little typos have unexpected results. · To use Unix well, you need to understand some of the main design features.Its power comes from knowing how to3· protect privacy - data· protect work - programs· protect programs and files from users - orrather allow only certain users to do certainthingsÙ security: not perfect, can break, and willcause you to scream a few months down thelineTypes of userswhat powers is each user going to have?do you need to have a class of users that managethe system?what kinds of users are there going to be?administrative users· root - is the best known account of this type- aka The SuperUser
· complete control over everything on the systemÙ for security reasons do not want to have aweb server running as root· can do anything that they want (mostly) has to respect file perms.Ù what if someone owned your web daemon would own your system.is bad· can become any user on the systemÙ unless you’re setting up your own systemdon’t have to worry about thisÙ loaded gun with the safety off, easy to shootyourself in the foot· is a standard accountUNIX/Linux/BSD machineon· usedforsystemtion/maintenanceadministra-Ù and even then still don’t really have toworry about this since most of these userswill have been created by default - rarelyhave to create a new system usereveryÙ now that we have users, how do we managethem?· what this is will cover laterÙ should all users be lumped in to one category?Ù any other user however can be granted admin privileges, so root isn’t strictly necessary to run a system groupsÙ are the unix solution to separating responsibilty amoung usersÙ why would you want? what if you tried todelete all the files on the system? shouldn’tbe able to do· every user on the system belongs to one ormore groupsÙ should there be different types of normal users?is there a better way to organize responsibility?· these are sets of users which all share somecharacteristic ”normal” usersÙ on the board draw a Venn diagram· have a home directory - directory to keepall your files to yourselfÙ one group, on knuth at least, is studentsÙ every student that has an account belongsto this groupÙ cannot generally see others home directories, Odin had this problem and Charlie stilldoesÙ consultants are additionally members of theoperator group· can use most of the programs on the systemÙ however since consultants are also students,we draw another distinction· any special configuration files are generallystored in your home directory· on knuth you have about 120 Mb for allyour files· every user has a primary group - this is agroup to which file which you create will beassignedÙ normal users have to obey the security policies of the system, superusers can ignoremost of themÙ can generally be a member to as manygroups as the admin wants you to beÙ some groups serve special purposes alongwith the ”special” usersÙ on your own system can have as much asyou want ;-) or if you’re CS staff· can have groups ftp, www, etc.Ù the CS department does daily backups so ifyou lose a file you REALLY want then youcan ask them to restore it· exists to allow easier management of a system by administrative usersÙ for what jobs do you need a third type of user?5Ù what jobs do you not want root doing, or a normal user? webserverLogging In Loggin In· two parts: username and password other users: nobody, ssh, ftp, etc.Ù username can be anything, though someare reserved for special purposes (root, bin,etc.)· used to run daemons in the backgroundÙ run ps -aux grep daemon4



View more...





Ù the teletype would send the input, and theoutput would be printed out on a sheet ofpaper, this meant that the teletype and thecomputer could be located either next toeach other or across the country, the computer couldn’t tellÙ on knuth it will be the first character ofyour first name, followed by your last name(hopefully); on knuth the username limit is16 charactersÙ so on knuth I am: mkegel; Marshall ismpierceÙ later the sheet of paper changed to a CRTmonitor - would just print the text to thescreen password should be strong· what makes a strong password?Ù over time the teletype changed to a fullkeyboard but the fundamental relation between the teletype and computer (inputand output) for most things hasn’t reallychanged· min 8 characters in length (turing only paysattention to the first 8 characters of a password)· special characters (Numbers andÙ obviously today you have both upper andlower case characters@ ! # % & . , ( ), even spaces)· uppercase charactersÙ most of you probably come from either a windows or mac world where most things can bedone with a graphical interface, for certain thingsa GUI (graphical user interface) can be verygood (ex. web browsing), however, certain otherthings are made much simpler by the use of thecmd line.· should not look like a dictionary word· pass-phrases are good things· I took CS60#couldbecome- 1 t00k CS 6o#(thats a one withtwo zeros in took and a lower case O)Ù Demonstrate logging in to knuthÙ for you, however, the best reason to learn thecommand line is that you have toÙ notice that no password characters show upwhen typing6Ù the CS department has chosen to have studentsdo most of their work on unix systems, thereforeto make your life easier you should learn how touse themIntroducing the shellÙ log into knuth with the default knuth setupÙ Why should you learn to use the command line?What does it offer?Ù what you see when starting The Blinking Cursor of DoomÙ the default knuth setup, easiest and mostfamiliar setup· simple, quick, and powerfulÙ what does that mean?Ù components of the prompt: username, time,command number, and directoryÙ can do an enormous amount of work, withvery few commandsÙ change the prompt to something much simpler,like %Ù for certain tasks are much superior to agraphic interface Sessions of the Heart· becoming a unix power user involves becoming familiar with the cmd line· unix is at its heart a cmd line system - insome respects this is much more powerfulthan having just a graphical interfaceÙ we will focus this course on using the commandlineÙ it was created in the days of the teletype,like a telegraph with a keyboard only uppercase letters though - so very limitedÙ change prompt to something simple - probablyuse a special account on farmboyÙ so the teletype would be hooked up to thegiant room filling computerÙ for now we want a simple prompt, don’t want todistract you5
Home sweet Home· things in brackets optional, angle bracketsnot optional· when you log in you will automatically beat your home directoryÙ cmd [switches] [arg1] . [argn]Ù that is how commands will appear and beused on the command line· home directories on knuth, and many othersystems (OS X is different) are located at/home/username· on OSX home/Users/usernamedirectoriesare switchesatÙ What is an argument and what is a switch?Ù for me: /home/mkegel (knuth, farmboy)/Users/mkegel (shadow)· switches are arguments that you pass into aprogram that modify the programs behavior - switch the behavior of the program· directories are denoted with /, windowsuses· sometimes called flags, we’ll use the termswitch thoughÙ there are other directories that we will getto later, but on knuth you should never haveto worry about them· different than what is generally referred toas an ’argument’· a switch will generally have the form ”-?”where ? is some character Unix directory treeÙ most programs take multiple switches andalso accept multiple forms for what is thesame actionÙ what do i mean the home is /home/mkegel?no c:?· file systems can generally be seen as a tree· other style, GNU style, is "--switch"· a cdrom or hard-drive can generally be located anywhere in the tree· most programs accept many switchesÙ gpg (encryption key generator) accepts 360!· no preset structureÙ demo the tar stuff from the command line· working with devices we’ll get to much laterso just sit tight for nowÙ can have multiple switches, example tarÙ tar (tape archive) is an archiving programfrom the days of tape drivesÙ there is no c:, d:, a: like on windows, everything starts at / (root)Ù file archives are given the extension ”.tar”(gee big surprise!)· is filesystem independent Introducing the Shell· to uncompress will most often typeÙ tar -xvf [tar file]Ù what is the shell? talked about multilayered design but what is it?Ù ”-xvf” could have been typed ”-x -v -f” buteasier to write the first way· The shell is the highest level interactionlayer between you and the OSÙ on old archaeic systems this may not actually be the case but on new systems it mostoften is· it’s what sits between the teletype and thecomputer - makes the computer easier touse Arguments· it runs whatever commands you give it,with whatever arguments you give it· data that you want to program to operateon· the most important thing in learning to useunix in a productive manner is to becomecomfortable with using a command lineÙ what is an argument? what would you passin?· filenames, text strings, man pagesÙ that’s not a computer fan, that’s the shellpurring.Ù all of this stuff is sensitive to spaces, so ”ab”is not ”a b” syntax of a commandÙ not every command takes arguments; some require them· will use6
· there are also special characters will in different contexts will be interpreted differently· some basic commands to get started with - thesecommands are more complicated than what weare actually showing here, you’ll be able to findout more stuff about them after the end of thislecture Ctrl World Mwahahaa!· discuss C-? and M-? notationÙ these are also the commands that you’ll be usingthe most often· you see this everywhere, particularly in documentation, so is very useful to knowÙ students are going to have to write all of thisdown, will probably want to put on the chalkboard· is incredibly simple: C Ctrl; M Alt(but stands for meta)· therefore C-x is Ctrl and lowercase x heldtogetherÙ cd [directory] :: changes the current directory· are what might be called shortcut keys under windowsÙ pwd :: prints the current directory you arein· one other notation is caret notation; hwould mean C-hÙ mv source target ::moves the’source’ file to ’target’ file/directory quitting programsÙ cp source target ::moves the’source’ file to the ’target’ directory· most programs can be quit through eitherCtrl-c or Ctrl-dÙ rm file1 [file2] . [filen] :: removesfiles· C-d sends an EOF characterÙ ls :: gives you a listing of the files in thedirectory· C-c sends an interrupt signal that causesthe program to clean up and then to exitÙ mkdir name :: creates a new directory· if C-c doesn’t work and you have to quit theprogram, then C- will cause the program toexit without cleaning up first (as well asdumping core)Ù rmdir name :: removes an empty directoryÙ man [command name] :: prints the ”manpage” for various system commands tab completion· wouldn’t it be nice if say you have somelong directory name, ./thisdirectorynameistoolong/ but there was some way thatyou didn’t have to type it out every time,hmmm.Ù some commands are interactiveÙ all these programs just run, do their thing, andthen quitÙ what we generally refer to as an application isinteractive; commands are generally not interactive· most shells (and any that you wouldnormally use) provide whats called tabcompletion, allowing you to complete partially written statements into their full formÙ emacs and the shell are both applicationsÙ demo this feature some things to knowÙ so given partial data the shell will determine what sequences of characters will appropriately complete what you’ve writtenon the cmd line· note: unix is case sensitive - AAAA is different than aaaa - this shouldn’t be too surprising· also most unix commands are done in lowercase as you’ve just seenÙ this is accomplished by hitting the tab key· most switches to programs will also be inlower case, although some need to use both- pay careful attention to both the switchyou’re using and the case of the letter(s)you may be passing inÙ once you’ve typed enough to make the restof the string unique (that is there is onlyone possible thing that you could be typing)the shell will automatically complete whatyou’re typing when you hit tabÙ hit tab key to show different completions7
· the shell interprets a number of charactersas being specialÙ demonstrate on the long directory nameÙ since directory names have to be unique onthe same level, tab-completion work really,really well· that is some characters have meanings tothe shell other than what you may havetypedÙ but what if you want to tab complete otherthings?· so which characters are special?Ù like say the arguments to a functions, orswitches.·Ù luckily this is setup by default with the shellyou’re using, so you can tab complete anynumber of things, man pages, arguments,etc.# * ? [ ] ( ) ; ‘ " ’ \Ù what do you need special characters for?Ù for example the semi-colon ’;’ separatescommands on the cmd line files and directoriesÙ cmd1; cmd2; cmd3;.Ù up arrow gives old commands, continuepressing to work back through your entire command history, useful for when youhave to type the same commands again andagain - likeÙ but what if you want to pass a special character to a program? Escape From ”The Shell”Ù what is you want to pass these charactersinto a program?Ù make programÙ the down arrow with of course cycle forwardin your history· have to escape them; \?, where ? is thespecial character you want to use command line editing· demo echo semi; versus echo semi\;· the left and right arrow keys move the cursor allowing you to edit the cmd you’vetyped on the screen - that way you can goback and correct something without havingto retype the entire command· so when you type \; the special meaning of; is disabled· you can also disable the special meaning bysurrounding the character in quotes, either” or ’ (double or single quotes)· other useful key commands are (assumingthey aren’t already used):·············· demo echo ";"C-? will delete backC-d will delete forwardC-u will delete an entire lineC-k will delete all of the line forwardfrom the cursorC-l clears the terminalC-y will paste the characters you havedeletedC-a will move the cursor to the beginning of the lineC-e will move to the end of a lineM-b moves back a wordM-f forward a wordC- will undo the last thing typedC-r will do a history searchthere are many more.and most importantly you can create your own!· how quoting is more powerful since all thespecial characters inside of the quotes getdisabled - well mostly, there are some rules· pg. 527 UPT· ’xxx’ - everything get disabled· "xxx" - everything but ’ and \· the character has another meaning thatyou have to worry about· if you have a at the end of a line then thenew line will be removed and the shell willtreat the two lines as one long continuouslineÙ echo Who \stole \the cookie, \from the \cookie jar \? special characters8
7Finding help· is a great resource for general information, system policy, etc.Ù give the URL for the QREF’s· http://www.cs.hmc.edu/qref/ Finding HelpÙ our goal is not to teach you unix, but togive you the basics, then have you be ableto teach yourselves what you need to know· the professors will also help you out as muchas they canÙ but sometimes you have to ask for help,and often times this is the best way tolearn something new, don’t beat your headagainst the wall if someone you know already has the answer and can help you figure it out!· some good mailing addresses for questions· linux-l@cs.hmc.edu - linux mailing listfor hmc students and othersÙ give out others (?), maybe forums.muddstudents.org· so part of teaching yourself is knowing whento ask questions Built In Docs· man pages· there is one resource that is the best and itis? .Google!· purpose is to document how each of thevarious programs/commands on thesystem work, and how to get them todo what you want· generally short on examples, but ingeneral well worth reading· can document other thingsÙ get in the habit of using man pages saves time and effort!· what man pages are not· general reference, programmingguidesÙ what man pages are· very specific references on a limitedset of system commands· essentially they document how touse the programs on the systemÙ some man pages break these rules butin general they seem to be followedÙ demo man· whenever you have a question about something the first thing that you should alwaysdo is google for the answer - most likelysomeone else has already taken the time tosolve and write up whatever solution youare looking for· lots of very good resources· websites (particularly forums), books,documentation, and people· some good websites to check out are:linuxdoc.org, freebsd.org· some good books are: UNIX PowerTools, FreeBSD Handbook.· people: Marshall, Mark, Mac, andmany others!!· Computer Science Department Staff andConsultants· they have people hired to help you out!!You should use them as a resource!· Staff take care of the various boxen thedepartment runsÙ give a listing of the boxes, their purpose, and their addresses· knuth.cs.hmc.edu – shell serverÙ find new mail server· muddcs.hmc.edu – web· Consultants sit in the terminal roomand answer Unix and CS related questions· give a list of who are the consultants,emails, and schedule· Other systems· info· is mainly about emacs· the ’help’ command for bash· Most programs come with more documentation than just a man page· checkout:/usr/docand/usr/share/doc· slackware uses /usr/doc and is reallygood8· The CS department website· QREF’s - documentationspecifically for YOUHow to use man how man is organized - sections - explain whateach section coverswritten9
· 1 - Commands available to usersÙ SEE ALSO - other related man pages to see· 2 - Unix and C system callsÙ BUGS - bugs the program may have· 3 - C library routines for C programsÙ FILES - files that the program may use(usually configuration files)· 4 - Special file names (Devices and DeviceDrivers)Ù AUTHOR - who wrote the program· 5 - File formats, protocols, and conventionsfor files used by Unix navigating a man pageÙ man by default uses more (more is a pagerthat sucks)· 6 - Games· 7 - Conventions, Macro packages, Wordprocessing packages and Misc.Ù on knuth man is setup to use less, but beaware!!· 8 - System administration commands andproceduresÙ so learning to use man is really like learningto use lessÙ always need to keep in mind that one command could be in two plus different sectionsat the same time· arrows move man page up/down left/right· space bar moves a screen at a timeÙ allows for a better organization of documentation· to search would type /pattern, then pressenter· demo this feature some switchesÙ man -k perl· typing / or n again moves to the next instance of patternÙ so then ”man -k” allows you to search forman pages· N moves to the previous instance· b : back - like page upÙ ”-s” - specify the section to search· f : forward - page downÙ ”-a” - show all man pages that match thesearch, not just the firstÙ man almost always uses the less program asits pager, so learn to use less!Ù man -a sync (demonstrate this)Ù you’ll also use less for lots of other textviewing how to read man pages - the parts of a man pageÙ at the very top is the is the name and section number; for man it is man(1)Ù exercise - now for a man page huntÙ NAME - just a quick one line description9Ù SYNOPSIS - all the arguments that theprogram acceptsÙ how to tell if something is optional orrequiredÙ optional things are surrounding inbrackets ’[xxx]’Ù required things are notÙ show example - man requires at leastone argumentÙ man manÙ DESCRIPTION - a paragraph ”summary”of the programÙ OPTIONS - what each of the switches tothe program doÙ ENVIRONMENT - what environment variables the program expectsMaking programs work together on the cmd line Working TogetherÙ ask question before showing slideÙ unix is about more than just running oneprogram at a time (that’s windows job); inunix programs work together, so we’ll showyou how to do thatÙ How do you get programs to talk? Files?Pass in a program as an argument? Whatshould handle this mechanism?Whatabout basic program I/O?Ù Already know that can accept argumentsand print stuff to the terminal.Ù Text streams are a universal I/O format10
Working Together· so stdin, stdout and stderr are files? no, butare treated as files· unix runs more than one program simultaneously· are actually file descriptors, so beingtreated like files· programs need to work together· why so surprising? you read() from stdin,write() to stdout and stderr· programs use stdin, stdout, stderr for general I/O purposes· each program has its own set stdout, stdinand stderr that is managed by the Operating system· by default I/O comes from cmd line What stdout, etc do· how do you combine simple programs? howdo you get two programs to talk?Ù you should already know about stdin, stdout and stderr from CS70 or CS60Ù they allow a single program to get inputfrom the cmd line or print output to thecmd lineÙ good time to use the chalk boardÙ ask group for ideas· stdin - represents the characters you are inputingÙ we know that two programs can share thesame file - can have the same file open twodifferent times· stdout - the standard place for the programto print outputÙ so to communicate one program could writeto a file, the other could read· general goes to the terminal you ran theprogram fromÙ [program one] -- [file descriptor/pipe] -- [program two]· stderr - like stdout but for error outputÙ need to show distinction between stderr andstdoutÙ in C the three are accessed throughcout, cin, and cerrÙ can accessed in other ways through otherlanguagesÙ so we have some idea of what stdin andstdout are, they represent the input we getfrom the terminal and the output we sendto the screen, but how do you think thatthey actually work? Everything in Unix is a fileÙ can use the stdin, stdout, and stderr files tohave programs talk to each otherÙ [program one] -- [stdout/stdin] -- [program two]Ù the stdout of one program IS the stdin ofanotherÙ very flexible and powerful solution Using pipes· stdin, stdout, and stderr are actually pipes· instead of the program printing its outputto the screen it is piped to the second program· keyword: pipe· devices (keyboard, mice, monitor)· you can do this from the shell· directories (yep even directories)· the syntax is· links (we’ll cover what these are)Ù cmd1 cmd2· and what you normally think of as filesÙ the ’ ’ character is known as the pipe andis located on the key, so Shft- is
Unix 101: Introduction to UNIX (i.e. Unix for Windows Users) Mark Kegel September 7, 2005 1 Introduction to UNIX (i.e. Unix for Windows Users) The cold hard truth · this course is NOT sponsored by the CS dept. · you will not receive any credit at all introduce ourselv
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Verkehrszeichen in Deutschland (ADAC Broschüre) 


Verkehrszeichen in Deutschland 05 101 Gefahrstelle 101-10* Flugbetrieb 101-11* Fußgängerüberweg 101-12* Viehtrieb, Tiere 101-15* Steinschlag 101-51* Schnee- oder Eisglätte 101-52* Splitt, Schotter 101-53* Ufer 101-54* Unzureichendes Lichtraumprofil 101-55* Bewegliche Brücke 102 Kreuzung oder Einmündung mit Vorfahrt von rechts 103 Kurve (rechts) 105 Doppelkurve (zunächst rechts)
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Unix was originally developed in 1969 by a group of AT&T employees Ken Thompson, Dennis Ritchie, Douglas McIlroy, and Joe Ossanna at Bell Labs. There are various Unix variants available in the market. Solaris Unix, AIX, HP Unix and BSD are a few examples. Linux is also a flavor of Unix which is freely available.
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UNIX command Questions Answers asked in Interview 


This is a standard UNIX command interview question asked by everybody and I guess everybody knows its answer as well. By using nslookup command in UNIX, you can read more about Convert IP Address to hostname in Unix here. I hope this UNIX command interview questions and answers would be useful for quick glance before going for any UNIX or Java job interview.
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The UNIX System: UNIX Operating System Security - NCSU 


UNIX operating system, we will try to place our observations in a wider context thanjustthe UNIXsystem or one particular version of the UNIX system. UNIX system security is neither better nor worse than that of other systems. Any system that provides the same facilities as the UNIX system will necessarily have similar hazards.
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Software Tools and System Programming Using Linux & Unix as an example 


UNIX system services UNIX kernel in C computer SH The shell (sh) is a program (written in C) that interprets commands typed to it, and carries out the desired actions. The shell is that part of Unix that most users see. Therefore there is a mistaken belief that sh is Unix. sh is an applications program running under Unix
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Artificial Intelligence FINAL 


definition to four forms of artificial achievement of human goals, as summarised in Figure 1, taken from their book. Figure 1: Some definitions of AI, organised into four categories (Russel & Norvig, 2016) Our curiosity about intelligence stems from the Greek philosopher Aristotle (384–322 BC). Many
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IN THIS ISSUE CAR WASH INSIGHT Recent, Notable M&A Transactions .

9/8/2022 Club Car Wash Sites of Tidal Wave Express Car Wash 8 8/29/2022 Take 5 Car Wash Soft Touch Car Wash, Auto Oasis Car Wash, Clearwater Car Wash and Birdie's Car Wash 5 8/25/2022 WhiteWater Express Geaux Clean Car Wash 7 8/19/2022 ModWash Home Team Car Wash 3 8/18/2022 Splash In ECO Car Wash (Wills Group) Blue Hen Car Wash 2
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Personal insurance - Car & Business insurance King Price Insurance

The king's insurance options 5 Things you need to know 7 The stuff you need to do 14 How to claim 16 Our commitment to you 20 Car insurance 22 Car warranty 37 Shortfall cover 45 Scratch and dent 46 Tyre and rim 48 Motorbike insurance 53 Trailer and caravan insurance 64 Watercraft insurance 68 Home contents insurance 77 Buildings insurance 89
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ESSENTIAL PLAN - Discovery

Car insurance only Car and home insurance Car insurance only Car and home insurance 12.5% 25% 5% 10% YOUR FUEL CASH BACK PERCENTAGE GET TO THE HIGHEST CASH BACK PERCENTAGE Add at least R250 000 of home insurance (household contents, buildings or both) Take your car to Tiger Wheel & Tyre and pass the Annual MultiPoint check
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CAR INSURANCE EVERYTHING EXPLAINED - RSA Insurance Group

CAR INSURANCE 93013821.indd 1 15/03/2018 10:46. 2 WELCOME TO µ CAR INSURANCE Thank you for choosing µ to protect you and your car. This booklet is intended to help you check your cover and to reassure you that µ will give you the protection you need for the year ahead. First of all, to help you understand your car insurance policy we want to .
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Describe types and purposes of insurance.

D.O. CAPS Consumer Skills: Insurance—10E 3 Your car - The car you drive can also affect your insurance rates. Insurance companies place certain kinds of cars in special risk categories. You should ask your insurance agent before making a car purchase to make sure you aren't getting a car that will cost you extra for your liability insurance.
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Contours Options Infant Car Seat Adapter Instruction Sheet

your Infant Car Seat, as described in the instruction manual provided by the Infant Car Seat manufacturer. † WHEN USING ONLY ONE INFANT CAR SEAT ADAPTER OR TWO FOR TWINS, THE FOLLOWING INFANT CAR SEATS CAN BE USED: † If your Infant Car Seat is not one of the models listed above, DO NOT use your infant car seat with this car seat adapter.
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Microsoft Advertising Travel Update

last minute cruise deals -58.50% Car Rental Queries WoW Change car rental -43.80% rental cars -46.30% car rentals -40.60% cheap car rentals -48.00% car rentals cheapest rates -52.20% rent a car- 40.30% cheap rental cars -45.60% rental car -41.80% car rental deals -49.30% rental cars lowest price -53.90% Flight Queries WoW Change cheap flights .
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Design and development of lift for an automatic car parking system

1. Stacker type car parking system 2. Puzzle type car parking system 3. Level type car parking system 4. Chess type car parking system 5. Rotary type car parking system 6. Tower type car parking system But lift is used only in tower type car parking system. Objectives:-
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Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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Car Insurance This booklet covers:Car Rapid Bonus Business

Car Insurance This booklet covers:Car Rapid Bonus Business RAC Direct Insurance is a trading name of London and Edinburgh Insurance Company Limited. Registered in England No 924430. Registered Office: 8 Surrey Street, Norwich NR1 3NG. Member of the Aviva Group. Authorised and regulated by the Financial Services Authority. RAC052(V27)-1971-06.06 .
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Root Insurance (ROOT) - Citron Research

Root Insurance (ROOT) Leveling the Playing Field of Car Insurance What every trader needs to know about one of the mostheavily shorted stocks in the market Traditional Credit-Based Car Insurance PerpetuatesEconomic and Racial Inequalities as one in three American cannot affordessentials because of car insurance premiums
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NK-ID 0192-8365-3702-0D3E - Car-O-Liner

CAR-O-DATA. 4. The vast majority of vehicles on the road today can be found in Car-O-Liner's database. Your . Car-O-Tronic. is delivered with a 14-day trial . Car-O-Data Vision2. subscription. Car-O-Data. is available with different subscription periods and database. 4. Check all options with our distributors. SOFTWARE PART. NO. Vision2 X1 .
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46686 Vision2 IM EN r0 - Metropolitan Car-o-liner

Car-O-Tronic, Vision2 Software and Car-O-Data. Car-O-Tronic is the measuring hardware, Vision2 Software is the measuring software. Car-O-Data is a database containing Car-O-Liner DataSheets, photo DataSheets and indexes for most vehicles. Car-O-Data is available through an online subscription or a DVD subscription which is updated 4 times a year.
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Colorado Masonic Library & Museum Store

York Rite 15.00 _ CE40 Car Emblem - Order of the Eastern Star Cut-Out Auto Car Emblem-CE40 OES 15.00 _ CE41 Car Emblem - Shriners Cut-Out Auto Car Emblem-CE41 Shrine 15.00 _ CE42 Car Emblem - 33rd Degree Wings Up Cut-Out Auto Car Emblem-CE42 Scottish Rite 15.00 _ CE43 Car Emblem Free & Ac




2y ago




505 Views






















Queueing Theory Part 2 - UW Courses Web Server

Queueing Theory-12 Car Wash Example Consider the following 3 car washes Suppose cars arrive according to a Poisson input process and service follows an exponential distribution Fill in the following table What conclusions can you draw from your results? ! µ! L L q W W q P 0 Car Wash A 0.1 car/min 0.5 car/min Car Wash B 0.1 car/min
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