3.2 The time single routine is pro vided to blo the in o king thread for the sp eci�ed time: oid dela yp in n) This routine blo ks the in ok er for at le ast the time sp eci�ed. If this is zero, resc hedule is done. Dela ys are impl em en ted as delta queue, using sigalrm sp eci�es microsecond dela whic is of limited utilit in practice. erformance Arc ctxsw creat sun3 308 778 sun4 96 436 mips 17 85 Figure 1: erformance with arc hitecture (times in microseconds). sun3 has ery ligh eigh pro cess initialisati on, compared with con text switc h- ing. sun4 has high con text switc time as result of setjmp() and long jm p() implem en tations. Pro cess initialisatio is also relativ ely hea vyw eig t: it requires setjmp()s and one long jmp(). mips has con text switc hing in assem bly language. Semaphores or sync hronisation, coun ting semaphores are pro vided. Av aila ble op erations are: struct sem *creats in coun t) oid signals struct sem *s) oid aits struct sem *s) creats allo cates new semaphore from the heap and initialises its coun t. signal incremen ts the smeaphore’s coun t, mak es aiting pro cess ready if there is one. If the readied pro cess’s priorit is greater than that of the signaller, resc hedule is done. aits decremen ts the semaphore’s coun t. If it ecomes negativ e, the curren pro cess is susp ended and resc hedule is done. Signals The library is concerned with yp es of signal, sigio and sigalrm These signals are blo ed un til the ull pro cess is sc heduled. It uses sigpause() to reenable them and ait for one to arriv e. While aiti ng signal, the ull pro cess ‘runs’ at maxim um priorit Th us users will not able to cause resc hedule from their handlers. When sigpause() returns, the signal will ha een handled and the ull pro cess drops bac do wn to the lo est priorit and yields to an thread whic has een made ready to run from the user-lev el handler. 3.1 Input and output Input and output presen problem to threads, ecause they require calls to the underlying Unix system, whic will blo not only the in oki ng thread, but also all others in the pro cess. Th us, in general, thread ust ait un til the descriptor on whic I/O is to done ecomes ready for the op eration. This is done trapping sigio Tw routines are pro vided: in sigioset in fd, oid (*han) (), oid *ctx) in sigio clr in fd) The general mo del adopted for pro cessing sigio is to install hand ler routine for the I/O descriptor using sigioset and remo it using sigio clr The user is resp onsible for setting up the device correctly to generate sigio When sigio arriv es for the descriptor, the handler will called with con text oin ter as its argumen t. (In C++, this con text is the instance oin ter of the in o king thread.) Rex ligh eigh pro cess library seman tics Stephen Crane July 21, 1992 This do cumen describ es the in terface to and the eha viour underlying threads library for Rex. It has een tested on Sun-3, Sun-4 and Mips arc hitec- tures. Threads Threads are prioritised and non-preemptiv e. Op erations supp orted on threads are: struct cb *initlp in priorit y) struct cb *creatp (priorit en try size, argc, argv, en vp) oid readyp struct cb *p) oid *geten vp struct cb *p) oid resc hedp oid oid suicidep oid oid destro yp struct cb *p) init l initiali ses the threads run tim e, creating thread with sp eci�ed priorit for the in o er. creatp creates new thread with sp eci�ed priority entry oin t, with stac of size ar gc argumen ts in ar gv and user-de�ned en vironm en oin ter. geten vp returns the en vironm en oin ter asso ciated with the giv en thread. If the thread is ull, the curren thread is assumed. readyp mak es the sp eci�ed thread ready to run, or the curren thread if ull. resc h edp causes resc hedule to attempted. (An dead pro cesse will remo ed here.) suicid ep marks the in o king thread as dead. It will nev er resc heduled. destro yp marks the sp eci�ed thread as dead. It will remo ed at the next resc hedule. If it is curren tly running, it will una�ected un til the next resc hedule.