1Fall 2002, Lecture 01The Operating System (OS) in ContextnComponents of a Computer SystemlHardware Ð provides basic computingresources (CPU, memory, I/O devices)lOperating system Ð controls andcoordinates the use of the hardwareamong the various application programsfor the various userslApplications programs Ð define the waysin which the system resources are usedto solve the computing problems of theusers (compilers,databases,videogames,businessprograms)lUsers(people,machines,computers)

2Fall 2002, Lecture 01What is an Operating System?nAn operating system (OS) is the interfacebetween the user and the hardwarelIt implements a virtual machine that iseasier to program than bare hardwarenAn OS provides standard services(functionality) which are implemented onthe hardware, including:lProcesses, CPU scheduling, memorymanagement, file system, networkingnThe OS coordinates multipleapplications and users (multipleprocesses) in a fair and efficient manneråThe goal in OS development is to makethe machine both convenient to use (asoftware engineering problem) as well asefficient (a system and engineeringproblem)

3Fall 2002, Lecture 01Modern OS FunctionalitynTextbook talks about OS as a:lControl program Ñ manages theexecution of user programs, preventserrors and improper use of the computerlResource allocator Ñ CPU time, memoryspace, file space, I/O devicesnOS must provide:lProcesses & CPU schedulingnMultiple processes active concurrentlynProcesses may need to communicatenProcesses may require mutually-exclusiveaccess to some resourcelMemory management Ñ must allocatememory to processes, move processesbetween disk and memorylFile system Ñ must allocate space forstorage of programs and data on disk

4Fall 2002, Lecture 01Why Study Operating Systems?nAbstraction Ñ how do you give the usersthe illusion of infinite resources (CPUtime, memory, file space)?nSystem design Ñtradeoffs between:lperformance and convenience of theseabstractionslperformance and simplicity of OSlfunctionality in hardware or softwarenPrimary intersection point Ñ OS is thepoint where hardware, software,programming languages, data structures,and algorithms all come togethernCuriosity Ñ Òlook under the hoodÓnÒOperating systems are among the mostcomplex pieces of software yetdevelopedÓ, William Stallings, 1994

5Fall 2002, Lecture 01Next Few LecturesnL02 (Wednesday) Ñ OS HistorynL03 (Friday) Ñ Computer SystemStructures (review of some importantfeatures provided by the architecture)nL04 (Wednesday) Ñ OS Structures