Table of Contents

1 Feature Description ...............................................1

1.1 Introduction...............................................................1 1.2 New and Enhanced Features in MK7.3....................2

1.2.1 CORDS Project Enhancements.........................................3 1.2.2 Clock and Timer Extensions and Improvements ...............4 1.2.3 Debugger Enhancements for Multi-Threaded Programs ...5 1.2.4 POSIX-Compliant Access to Real-Time Services.............6 1.2.5 MK Scheduling Framework and Scheduling Policies.......10 1.2.6 Experimental Trans-Node RPC........................................14 1.2.7 Myrinet Support...............................................................14 1.2.8 Restructuring and Clean-Up............................................15 1.2.9 Test Programs..................................................................15

1.3 Collocated Servers .................................................15 1.4 Asynchronous Driver Model....................................16 1.5 Real-Time Extensions.............................................16

1.5.1 Preemptible Kernel..........................................................17 1.5.2 Synchronizers ..................................................................17 1.5.3 Real-Time Threads (rthreads and pthreads) ...................17 1.5.4 Extended Real-Time Thread Control Semantics.............18 1.5.5 RPC Kernel Interface .......................................................18

1.6 CORDS...................................................................19

1.6.1 CORDS Evolution............................................................20 1.6.2 LTS ..................................................................................21 1.6.3 GIPC................................................................................21

1.7 Microkernel Performance Suite...............................22 1.8 Event Trace Analysis Package................................22 1.9 IP Multicast.............................................................23 1.10 New Kernel Device Drivers ...................................24 1.11 Reference Papers .................................................24

2 Installation Notes ................................................29

2.1 Introduction.............................................................29 2.2 Reference Platform Definition.................................29

2.2.1 System.............................................................................30 2.2.2 Video/Monitor...................................................................30 2.2.3 Memory............................................................................30 2.2.4 Disk Controllers/Host Adapters........................................30 2.2.5 Disk..................................................................................31 2.2.6 Tapes ...............................................................................31 2.2.7 Ethernet...........................................................................31 2.2.8 FDDI................................................................................31 2.2.9 Myrinet.............................................................................32 2.2.10 Floppy............................................................................32 2.2.11 Graphics Controllers......................................................32 2.2.12 High resolution Monitors................................................32

2.2.13 “In-kernel” CORDS: (MK 7.2+ only)...............................32 2.2.14 Miscellaneous................................................................33

2.3 MK 7.3 Distribution Tape ........................................33 2.4 Binary Installation...................................................34

2.4.1 Preparation for Binary Installation....................................35 2.4.2 Binary Installation Process..............................................36

2.5 Source Installation..................................................42

2.5.1 Extracting Files from the Distribution Tape ......................42 2.5.2 Building the Release........................................................43 2.5.3 Installing and Booting the Built Images............................48

2.6 Common Problems.................................................50 2.7 Supplemental Information......................................50

2.7.1 Ethernet Board Configuration..........................................51 2.7.2 Debugging {with} MK.......................................................51 2.7.3 MK Paging .......................................................................52 2.7.4 Sample Disk Partition Table.............................................52

3 MK7.3 Known Problems ......................................55

3.1 Introduction.............................................................55 3.2 Kernel.....................................................................55 3.3 MK Server ..............................................................59 3.4 Commands.............................................................61 3.5 Libraries..................................................................62 3.6 Unidentified............................................................62

4 Kernel API Chang es ............................................65

General Microkernel Interfaces mach_port_get_attributes .............................................68 mach_port_set_attributes..............................................70 mach_port_status..........................................................72 task_set_port_space .....................................................74 vm_allocate_cpm(2)......................................................75

Server Collocation

mach_subsystem_create ..............................................80 mach_port_allocate_subsystem....................................82 thread_activation_create...............................................84 mig_stub_routine...........................................................86 routine_arg_descriptor..................................................87 routine_descriptor..........................................................88 rpc_subsystem ..............................................................89

Device Driver

device_get_status .........................................................92 device_read_async........................................................94 device_read_async_inband...........................................96 device_read_overwrite_async .......................................98 device_write_async .....................................................100 device_write_async_inband.........................................102 io_done_queue_create ................................................104 io_done_queue_terminate...........................................105 io_done_queue_wait....................................................106 io_done_result.............................................................108

MultiComputer Support

norma_node_self.........................................................112 norma_task_teleport....................................................113 task_set_child_node....................................................115

Real-Time Support

lock_acquire.................................................................118 lock_handoff................................................................119 lock_handoff_accept....................................................120 lock_make_stable........................................................122 lock_release.................................................................123 lock_try........................................................................124 lock_set_create............................................................125 lock_set_destroy..........................................................127 semaphore_create .......................................................128 semaphore_destroy.....................................................130 semaphore_signal .......................................................131 semaphore_signal_all..................................................132 semaphore_wait..........................................................133 mach_rpc_trap.............................................................134 mach_rpc_return_trap .................................................136 mach_rpc_signature....................................................137 thread_get_sched(2)....................................................138 thread_set_sched(2) ....................................................140

Event Trace Analysis Package etap_config(1)..............................................................144 etap_md(1)..................................................................145 etap_mscan(1).............................................................147 etap_resize(1)..............................................................148 etap_status(1)..............................................................149 etap_trace(1) ...............................................................150 etap_new_probe(2)......................................................153 etap_probe(2)..............................................................155 etap_trace_event(2).....................................................157 etap_trace_thread(2)...................................................159

Clocks and Timers

clock_mgt(2)................................................................162 ntp_adjtime(2).............................................................164 ntp_gettime(2).............................................................165 clock_gettime(3)..........................................................166 clock_settime(3)..........................................................168 timer_create(3)............................................................170 timer_delete(3)............................................................172 timer_gettime(3)..........................................................174 timer_settime(3)..........................................................176 time_stamp_counter(3)...............................................178 uclock(8)......................................................................180

CORDS and Communication prottbl(4)......................................................................186 rom(4)..........................................................................187 abcasttest(8)................................................................188 balldemo(8).................................................................189 demo_client(8).............................................................195 dtime_mgmt(8)............................................................197 gipc(8).........................................................................200 udpiptest(8).................................................................201

Microkernel Support

latency(1).....................................................................204 sysversion(1)...............................................................205

IP Multicast

IP Multicasting............................................................208 Sending IP Multicast Datagrams .................................208 Receiving IP Multicast Datagrams ..............................211 Sample Multicast Program ..........................................212