








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AG93/aD
AG93/aD
AG93/aD
AG93/ab
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AGY93/aD
AG93/aD
AK92/aB
AKY2/aB

AK92/aB
AK50/r0
AG93/aD
AK92/aB
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AK92/aB
AG93/aD
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AG93/aD
AKQ92/aB
AG93/aD
AG93/aD
AK92/aB
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AK92/aB
AG93/ab
AG93/abD
AG93/aD
AGY3/aD
AGY93rsaD
AgU L/ ab
AuYy 3/ ab
AK92/aB
AKY2/aB
AKY92/aB
AK9Y2/aB

COMMANDS/MANUALS

CROSS-REFERENCE

ioa_$general rs
ica_$ioa_stream
ioa_$ioa_stream nnl
ioca_$ioa_switch
ioa $ioa switch nnl
ica_$nnl
ioa $rs
ioa $rsnnl
ioa_$rsnp
ioa_$rsnpnnl
iod info
iod info $

driver _access name

iod info $gener10 type

1od tables _compiler
1ox_

iox

iox $attach iocb
iox $attach ioname
iox $close
1ox_$control

iox $delete record
1ox_$destro§ iochb
iox $detach Tocb
iox_$err_no _operation
iox $err not attached
iox $err not _closed
iox $err not _open
iox $find iocb
iox_$find_ioeb n
iox_$get_chars

iox $get line
iox_$look_iocb
iox_$modes

iox $move attach
iox_$open
iox_$position
iox_$propagate

iox $put chars

iox $read _key

iox $read length
iox $read record
10x $rewr1te record
iox $seek key

10X $wr1te record
1pc_

ipe_$block

ipe_ “$create ev _chn
ipe_ “$cutoff

AK92/aB

AK92/aB
AKG2/aB
AK92/aB
AK92/aB
AK92/aB
AKQ92/aB
AK92/aB
AK92/aB
AK92/aB
AK50/r0
AK50/r0
AS68/r0
AG92/r2
AGg92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AZ03/r0
A703/r0
AZ03/r0

A7203/r0
AG92/r2
AG92/r2
AG92/r2
AN52/r0
AZ03/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK50/r0
AZ03/r0
A703/r0
AKQ2/aB
AK50/r0
AG92/r2
AG92/r2
AK51/r1

E-7

ipc_ $
dcl event call channel
ipe $decl ev Wdlt chn
ipc $de1ete ev chn
1pc $dra1n chn
ipc_$mask _ev calls
ipe $read ev chn
1pc “$reconnect .
ipc “$set call _prior
ipc $set walt prior
ipec $unmask ev calls
is_he user
is legal proj
ison
1
la
lac
lar
last message (AF)
last message sender (AF)
last message time (AF)
1dr
length (AF)
less (AF)
lex error
lex_string
lex string $
init lex delims
lex strlng “$lex
lid
line length
link
link meters
link unsnap
links (AF)
lis
list
list abs requests
list accessible
list acl
list daemon requests
list delegatod _projects
list dir info
list dir info
list external variables
llst_extrd_pcroonld,
list iacl dir
list iacl seg
list mdir

FO1



AZ03/r0
AG92/r2
AG92/r2
AG92/r2
AKY2/aB
AG92/r2
AN52/r0
AG92/r2
AG92/r2
AG92/re
AG92/r2
AG92/r2
AK51/r1
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AGQ2/r2
AG92/r2
AG92/r2
AN69/r0
AN69/r0

AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0

AN69/r0
AN69/ro0

AN69/r0
AN69/r0

AN69/r0
AN69/r0

AN69/r0
AK92/aB
AGG2/r2
AK92/aB
AK92/aB
AK92/aB
AK92/aB

COMMANDS/MANUALS CROSS-REFERENCE

list mst
list_not_ accessible
list_ref names
list_resources
list temp segments
1k — -
1lkm
11
lm (AF)
lms (AF)
Imt (AF)
lnac
load_ctl status
login
logout
long date
1r
lrn
ls
lv attached
mail
mailbox_$add_index
mailbox $

check salv_bit_index
mailbox $chname
mailbox_$close
mailbox_$create
mailbox_$delete
mailbox $delete index
mailbox_$

get_message

count index

mailbox_$get mode index
mailbox $

incremental read index
mailbox_$open
mailbox $

own 1ncrementa1

read index

mailbox $own read _index
mailbox $

read_delete index
mailbox_$read index
match star name
max (AF)
mban
mber
mbda
mbdl

(AF)

(AF)

AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/eB
AN69/r0
AN6Q/r0
AN69/r0
AN69/r0
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
A203/r0
AG92/r?2
AG92/r2
AZ03/r0
AN69/ro0

AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0

AN69/r0

AN69/r0
AN69/r0
AN69/r0

E-8

mbdn
mbla
mbrn
mbsa
mbsml
mbx acl add
mb" \,1 delete
mbx acl list
mbx acl _replace
mbx add name
mbx_create
mbx_delete
mbx_delete_acl
mbx delete name
mbx list acl
mbx rename
mbx_set acl
mbx_ set max length
mcs_version
memo
merge
merge mst
message segment $
add file -
message_segment_$
add_index
message segment $
check salv blt_flle
message segment §$
ﬂheck salv bit index
message segment $
chname_flle
message segment $close
message segment $create
message_segment “$delete
message segment $
delete file
message segment 3
delete index
message_ segment $
get message count file
message segment $
get message
count index
message segment $
get mode file
message segment $
get mode index
message_ segment $
1ncrementa1 flle index

FOY
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AN69/r0
AN69/ro0
AN69/ro
AN69/r0
AN69/r0
AN69/r0

AN69/r0

AN69/r0

AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0
AN69/r0

AN52/r0
AN52/r0
AN52/r0
AN52/r0
AN52/r0
AN52/r0
AG92/r2
AG92/r2
AG92/r2
AS68/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2

COMMANDS/MANUALS CROSS~REFERENCE
'AG92/r2 move
message_segment_$ AK51/r1 move dir quota
incremental read index AK92/aB move names
message_ segment_$ AGG92/r2 move quota
ms_ acl add - AG92/r2 mq
message_segment $ AK50/r0 ms_add name
ms_acl delete AN69/r0 ms_add name
message segment $ AK50/r0 ms_create
ms_acl list AN69/r0 ms create
message_segment_$ AK50/r0 ms_delete
ms_acl_replace AN69/r0 ms delete
message_segment_$ AK50/r0 ms_delete acl
open AN69/r0 ms_delete acl
message_segment_$ AK50/r0 ms delete name
own_incremental_ AN69/r0 ms_delete name
read file AK50/r0 ms_list acl
message_segment_$ AN69/r0 ms_list acl
own_incremental AK50/r0 ms rename
read index AN69/r0 ms_rename
message segment $ AN69/r0 ms_salv_util vN
own read file AN69/r0 ms_salvager VN
message segment_$ AK50/r0 ms_set acl
own_read_index AN69/r0 ms_set acl
message segment $ AK50/r0 ms_ T set” _max_length
read delete file AK50/r0 msan
message segment_$ AN69/r0 msan
read delete index - AK50/r0 mscr
message_segment $ AN69/r0 mscr
read _file AK50/r0 msda
message_segment $ AN69/r0 msda
read _index AK50/r0 msdl
message_segment_$ AN69/r0 msdl
update_message file AK50/r0 msdn
message_segment $ AN69/r0 msdn
update message index AN69/r0 mseg_
meter fim AN69/r0 mseg_access
meter gate AN69/r0 mseg add
meter _gate_ AN69/r0 mseg convert
meter signal AN69/r0 mseg data
meter_util_ AN69/r0 mseg index _
mg AN69/r0 mseg own
min  (AF) AN69/r0 mseg util
minus (AF) AN69/r0 mseg util vN
minute (AF) AK92/aB msf manager
misc AK92/aB msf manager $acl add
ml AK92/aB msf manager $acl delete
mod (AF) AK92/aB msf manager $acl list
month (AF) AK92/aB msf manager $

month name (AF)

E-9

acl replace



AK92/aB
AK92/aB
AK92/aB
AK9Z2/aB
AK50/r0
AN69/r0

A N /wN
hKSUI v

AN69/r0
AK50/r0
AN69/r0
AK50/r0
AN69/r0
AG92/r2
AG92/r2
AGY2/r2
AS63/r0
AS68/r0
AK50/r0
AK50/r0
AK50/r0
AK50/r0
AK50/r0
AK50/r0
AK50/r0
AK50/r0
AG92/r2
AG92/re
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AZ03/r0
AZ203/r0
AK92/aB
AK92/aB
AKY92/aB
AK92/aB
AN53/r0
AN53/r0

N53/r0

N53/r0
ANS3/r0
ANS3/r0
ANS3/r0
AN53/r0
AN53/r0
ANH3/1r0

COMMANDS/MANUALS

CROSS-REFERENCE

msf manager $adjust
msf manager $close
msf _manager $get ptr
msf _manager $open
msla

msla

msrn

msrn

mssa

mssa

mssml

msu_

nequal (AF)

new _fortran

new_proc

new proj

new_smf

new_user

new user$cg

new userg$cga
new_user$change
new_user$install

new user$new user
new users$nu
new_user$nua
ngreater (AF)
nless (AF)
nondirectories
nondirs (AF)
nonlinks (AF)
nonsegments (AF)
nonsegs (AF)

not (AF)

nothing

nt

object_info
object_info_$brief
obJect info $dlsplay
object_info_$long

od 355

od_cleanup

od_print_
od_print_$op finish
od~ _print_ $op fmt line
od™ _print $op init

od~ _print $op new_page
od _print_$op new_seg
od™ stack

ol dump

(AF)

AG92/r2
AN53/r0
AN53/r0
AN53/r0
AGG2/r2
AG92/r2

ANED /7w
nNoJcrs i1 v

AG92/r2

AG92/r2

AZ03/r0
AZ03/r0

AZ03/r0
AZ03/r0
AZ03/ro0
AZO3/rG
AZ03/r0
AZO3/}O
AZ03/r0

AK50/r0
AG92/r2
AR9T/aA
AN53/r0
AG92/r2
A703/r0
AG92/r2
AK92/aB
AR9T7/aA
AZ03/r0
AG92/r2
AK50/r0
AG92/r2
AZ03/r0
A703/r0
AZ03/r0
AZ03/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK92/aB

old fortran

online 355 dump

online dump

online dump 355

or (AF)

pa

page multilev

page trace

pan

parse file

parse file $
narse file

parse file $
parse_ file _cur line

1 4
1L meuvers

(D

_parse file $

parse fiTle init name
parse file $
parse flle init ptr
parse file §
parse_ file line no
parse file $
parse file ptr
parse_ file §
parse file set break
parse file $
parse file _unsét break
pass__ util
pat
patch firmware
patch ring zero
path (AF)
pause
pb
pbm
pcd
pcd
pd (AF)
pdt_copy
pdwd
pel
pem
peo
peol
pg
pgt
pi
pl1
plil_abs
pli~

3
—
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AK92/aB
AG92/r2
AGQ2/r2
AS68/r0
AS68/r0
AN52/r0
AG92/r2
AR97/aA
AG92/r2
AN52/r0
AG92/r2
AZ03/r0
AK92/aB
AK92/aB

AK92/aB

AK92/aB
AZ03/r0
AG92/r2
AN53/r0
AN53/r0
AG92/r2
AG92/r2
AK92/aB
AG93/aD
AG93/ab

AR97/aA
AZ03/r0
AG92/r2
AK50/r0
AK50/ro0
ANS53/r0
AN53/r0

AN53/r0

ANS53/r0
AZ03/rQ
ANS2/r0
AR97/aA
AK50/r0
AK92/aB
AK92/aB
AK50/r0
AG92/r?2
AK50/r0
AG92/r2

COMMANDS/MANUALS CROSS~REFERENCE

plu

plus

pm

pmf

pmisc

pmlm

pmotd

poll mos memory

ppa

pph

pr

prelink

prepare mc _restart

prepare_mc restart $
replace

prepare_mc_restart_$
retry

prepare_mc_restart $tra

pri

print

print_apt_entry

prlnt aste _ptp

prlnt attach table

print_auth names

print_bind map

print cobol error

print”_cobol error_$
switch

print configuration deck

print_configuration_deck

print default wdir

print devices

print_disk

prlnt dump seg name

print_dump_seg name $
get_ptr

print_dump seg name_$
hard

print dump tape

print_error_message

prlnt gen_ 1nfo

prlnt heals message

prlnt iod tables

prlnt link info

prlnt llnkage usage

prlnt_log

print messages

print meters

print_motd

(AF)

AN52/r0
AK51/r1
AK50/r0
AGg2/r2

K50/ro0
AZ03/r0
AK50/r0
AG92/r2
AK50/r0
AG92/r2
AK50/r0
ARQ97/aA
AG92/r2

ANS52/r0
AK50/r0
AG92/r2
AK50/r0
AZ03/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AS68/r0
AK51/r1
AG92/r2
AG92/r2
AN52/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AGS3/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG93/aD
AG92/r2
AZ03/r0

~-11

print paging histogram

print pdt

print pnt

prlnt proc auth

print™ progflle

prlnt relocation _info

print “reqfile

prlnt_request types

print_sat -

print_search rules

print_syserr 1og

prlnt syserr log

print_translator
search rules

print_tuning parameters

print_urf

print_wdir

priv_move quota

privileged prelink

probe

profile

program interrupt

progress

proj mtd

proj usage report

prt -

psr

ptp

ptsr

pwd

gedx

query (AF)

quotient (AF)

qx

random

random $exponential

‘random_$exponential seq

random $get seed
random_$normal

random _$normal ant
random $normal _ant_seq
random $norma1 _seq
random $set seed
random_$uniform

random $uniform ant
random $uniform ant _seq
random $un1form _seq

rc

rdc

FO1



AG92/r2
AG92/r?2
AG92/r2
AG92/r2
AK92/aB
AK92/aB
AG92/r2
AG92/r2
AG92/r2
AK50/r0
AZ03/r0
AK50/r0
AK50/r0
AK50/r0

AG93/aD

AS68/r0
AZ03/r0
AS68/r0
AK50/r0
AG92/r2
AK92/ aB
AGg3/aD
AK50/r0
AK50/r0
AK50/r0
AG92/r2
AS68/r0
AK92/aB
AZ03/r0
AG92/r2
AG92/r2
AK50/r0
K50/r0
AK92/aB
AK50/r0
AZ03/r0
AK50/r0
AK50/r0
AZ03/r0
AG92/r2
AG92/r2
AK50/r0
AGQ2/r2
AG92/r2
AZG3/r0
AZ03/r0
AZO3/r0

AZ03/r0

COMMANDS/MANUALS CROSS-REFERENCE

rdf

rdn

rdy

re

read_allowed
read_write_allowed
ready

ready off

ready on

rebuild dir
rebuild dir
reclassify dir
reclassify seg
recla531fy Sys_seg
record stream

recov
reduction_compiler
register

register mdir
release

release area :

release temp segments

remove user

remove_user$persnt

remove_user$urf

rename

rename_proj

reorder_archive

repeat line

repeat query

reprint_error

reset cdt meters

reset disk meters

reset external _variables

reset_soos

reset_tpd

reset usage

reset use totals

resetcopysw

resource_usage

response (AF)

restore_pdt access

rf

rfa

ring0_get

ring0 get $definition

ring0 _get $
definition given slt

ring0 get $name

(23]

AZQ3/r0
AZ03/r0
AN69/r0
AN53/r0
AGQ2/r2
AG92/r2
A703/r0
ASS58/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK50/r0
AG92/r2
AG92/r2
AK50/r0
AZ03/r0

AGCGAOD /v D
“

ad o

AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK50/r0
AG93/aD
AG92/r2
AG92/r2
AGG2/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK50/r0
AGY2/r2
AG92/r2
AG93/aDb
AG93/aD
AG93/aD
AK92/aB
AK51/r1
AK51/r1
AK51/r1
AR97/aA
AK50/r0
AK50/r0
AK50/r0
AR9T/aA

-12

ring0 get $names
ring0 get $sebptr
ring T lock

ring zero dump
rl

rn

rpl

rqm

ru

run cobol

runoff

runoff abs

sa N

sac

safety sw off
safety sw_on
save dir info
save dir infgQ

b
owl

scl
scr
search
segments
segs (AF)
send_admin_command
send mail

send message

send _message acknowledge
send message express
send _message silent
set acl

set_bit count

set cc

set com line

set dir quota

set iacl dir

set _iacl seg

set lock

set _lock $lock

set lock $unlock

set max length
set_mdir account

Set mdir owner
set_mdir_quota

set mos polllng time
set pnt audit

set pnt auth

set pnt gpw

set proc required

(AF)
(AF)



AK92/aB
AK50/r0Q
AK50/r0
AG92/r2
AK50/r0
AK50/r0
AK50/aA
AK92/aB
A203/r0
AZ03/ro0O
AK50/r0Q
AG92/r2

AG92/r2
AK92/aB
AK51/r1
AZ03/r0
AS68/r0
AS68/r0
AG92/r2
AKG2/aB
AG92/r2
AG92/r2
AN52/r0
AG92/r2
AG92/r2
AKS92/aB
AG92/r2
AG92/r2
AG92/r2
AZ0O3/r0
AZQ03/r0
AZ03/r0
AZ03/r0
AZ03/r0
AZ03/r0

AZ03/r0
AZ03/r0
AZ03/r0
AZ03/r0
AZ03/r0
AZ03/r0

AZO03/r0

COMMANDS/MANUALS CROSS-REFERENCE

set_ring_brackets

set sat audit

set _sat_auth

set search_rules

set_sons_volume

set_system priv

set system search rules

set” system storage

set timax

set_tpd

set_tpp

set” translator

“search_rules

set_tty

set user _storage

set” volume _quota

setcopysw

setcrank

setdisk

sid

signal_

sis

slave

slm

sm

sma

sml

sms

smx

sort

sort_items_

sort_items_$bit

sort items $f1xed bin

sort items $float bin

sort_items_$general

sort items $
varylng char

sort items indirect

sort 1tems indirect $
adJ char

sort items indirect $
bit - -

sort_items_indirect_$
fixed bin

sort items indirect _$
float bin

sort 1tems indirect $
general

sort_items indirect $
varying-char

AK50/r0
AK50/r0
AG92/r2
AG92/r2
AN52/r0
AN52 /Ar0
AN52/r0
AR97/aA
AG92/r2
AK92/aB
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AZ03/r0
AG92/r2
AK50/r0
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AK92/aB
AK92/aB

AKg2/aB
AK92/aB
AK92/aB

AK92/aB

AK92/aB
AK92/aB
AK92/aB
AK92/aB

AK92/aB
AK92/aB

AK92/aB

AKQ92/aB
AK92/aB
AK92/aB
AK92/aB

sort projfile
sort_reqfile
sort_seg
spe (AF)
Spg
spg_ring 0 info_
spg_util
sprq
sr
srb
ss
ssf
ssn
ssr
st
start
status
stm
stop cobol run
stpp
string (AF)
strip (AF)
strip entry
stsr
stty
stu
stu_$
decode runtime value
stu $find block
stu $f1nd header
stu $
flnd runtime symbol
stu $
get implicit qualifier
stu_s$get line
stu $get line no
stu $get location
stu $
get runtime address
stu $get runtlme _block
stu $
get runtime_ line no
stu_$
get runtime location
stu_$get statement map
stu $offset to pointer
stu $pointer to offset
stu_$remote format

(AF)
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AK92/aB
AG92/r2
AG92/r2

K50/r0

K51/ri
AZ03/r0
AG93/abD

K50/r0
AK92/aB
AG92/r2
AK50/r0
AK92/aB
AK92/aB
AK92/aB

AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB
AK92/aB

AK92/aB
AK92/aB
AK92/aB
AK92/aB
AN52/r0
AK50/r0
AN52/r0
AK50/r0
AG92/r2
AN52/r0
AN52/r0
AZ03/r0
AG93/aD
AGY3/aD
AG93/aD
AG93/aD

COMMANDS/MANUALS CROSS-REFERENCE

sub_err

substr ~ (AF)
suffix (AF)
sweep

sweep

sweep disk_
syn_

sys full report
sys_info
system (AF)

system_daily report
system info
system_info $abs _prices
system_info_$
access ceiling
system_info_$
category names
system_info_$
dev1ce_pr10es
system_info_$
installation_id
system info §$
io_prices™
system_info_$
last shutdown
system_info_$
level names
system_info_$
next shutdown
system_info_$
prices
system info $
shift table
system_info_$sysid
system_ info _$timeup
bystem info _$titles
system_ info _$users
system link meters
system_monthly report
system_ performance graph
system total
te
tem
teq
teco
term
term_$refname
term_$seg ptr
term $single refname

AG93/aD
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
AG92/r2
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AGQ2/r2
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AG92/r2
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ANG2/r0
AN52/r0
A703/rQ

term_$unsnap
terminate
terminate refname
terminate refname
terminate segno
terminate segno
terminate single refname
terminate 51ngle ‘refname
test cpu
test tape
time (AF)
timer_ manager
timer _manager $

alarm call
timer manager $

alarm call inhibit
timer manager $

alarm wakeup
timer manager $

cpu call
timer manager $

cpu call inhibit
timer” _manager _$

cpu wakeup
timer manager $

reset alarm call
timer manager $

reset alarm wakeup
timer manager %

reset_cpu_call
timer manager $

reset _cpu wakeup
timer manager 3

sleep
times
tln
tm
tmr
tmr
tms
tms
tmsr
tmsr
total time meters
trace -
trace stack
traffic_control meters
traffic control’ queue
fr":nql:]fnr' info

(AF)
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AZ03/r0
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translator_info_$
get source info

trim syserr log

trunc (AF)™
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truncate heals log

ts - -

tssi

tssi $clean _up file

tssi $clean _up_ “segment

tssi_$finish file

tssi $finish segment

tssi $get fiTe

tssi $get segment

ttm ~ -

tty_

tty

tty lines

tty lines

tty meters

ttym

ul

unassign resource

undelegate

underline (AF)

unique (AF)

unique_bits_

unique_chars_

unlink

unwinder

up_ctr

update_heals log

upmf

ur

urfp

usage_and_revenue

usage total ’

user ~ (AF)

user info

user info

user_lnfo $
absentee_queue

user_info_$absin

user_ “info _$absout

user _ “info $attributes
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user_ “info $limits
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value

value
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value$set seg

verify (AF)

vfa

viile

viile

vfile adjust

vfile status

vfile status_

vfs

virtual cpu_time_

vtoc pathname

walk subtree

wd (AF)

wh

where

who

who delg
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work class_meters
write acct bill

write allowed

write billing summary
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write user_usage report
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SECTION I

INTRODUCTION

The purpose of this document is to aid the user 1in wunderstanding
errors that may occur during use of Multics. The standard Multics
error reporting mechanism is introduced, and the meaning of error
messages 1is explained., Possible causes of many errors are discussed,
and when applicable, methods for recovering from, or circumventing an
error are presented.

HOW TO READ THIS DOCUMENT

This document is intended for wuse by novice users or applications
programmers unfamiliar with the Multics programming environment. As a
result, the kinds of errors covered and the examples given have been
tailored to this audience.

The discussion of error conditions is divided into four sections. The
first explains command processor errors. This includes all errors
that arise in the interpretation of commands, and the formation of
command names and command arguments. The second section, entitled
"Command Errors", deals with errors that are detected by commands
themselves. For example, an editor will report an error when a
request is issued to read a nonexistant file. The third section
discusses execution errors: hardware (simulated) conditions that
arise during the execution of programs. Examples of this class of
errors 1include zero divide, subscript range, and segment fault. Such
errors may occur in user or system programs and generally indicate the
presence of a program bug. As a result, this section 1is of the
greatest use to programmers creating and debugging a new program. The
fourth section covers fatal process errors. These are similar in
origin to execution errors, but cause the wuser's process to be
aborted. Language-specific errors such as input/output, BASIC run
time errors, etc. are not covered by this memo.

Each section describes the most commonly occurring errors of the
particular class. Console scripts, along with descriptive

commentaries, are used to present typical examples of the error, the
methods used to determine the actual cause of the error, and means for

recovering from the error. The memo is partially tutorial; however,
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for complex explanations, the user will be referred to the MPM.

This document may be used as a reference for individual errors.
However, it is felt that the reader would benefit by at least one
reading from cover to cover. This should provide experience with
errors that otherwise could only only be obtained by a long period of
actual  use. Furthermore, many errors have related causes and
consequently related methods for analysis, and since, in general, a
topic is explained in full detail only once, a thorough reading will
help the user see how a specific technique or error falls into the
overall scheme. Finally, the reader should find a number of
worthwhile hints that enable him or her to avoid problems in the first
place.

User feedback is solicited concerning errors in this document, awkward
or incomprehensible explanations, common problems that have been left
out, etc.

THE PROGRAMMING ENVIRONMENT

To obtain a good understanding of errors and their causes, it 1is

helpful to understand the environment in which programs run. (Often,
too, it is simply a misunderstanding that is the cause of the error.)
Below is a brief and simplified discussion of the basic features and
terminology of the Multics programming environment. Refer to the MPM

Reference Guide (Order No. AG91) for more detailed information.

A process is a computation or execution activity much like a job on
other computer systems. The term refers, collectively, to the program
or group of programs 1in execution, the current value of program
variables, the address space (the temporary and permanent segments of
memory that have been referenced), the files and other input/output
devices (e.g., console, tape volumes) in wuse, and various
system-maintained data bases. What is important to the programmer is
the duration of the process, since it maintains the programming
environment. When the wuser first 1logs in (1) a new process is
created. At this time, all per process information is put into a
consistent initial state. There are no files or devices attached
besides the terminal; all program variables are (in effect) set to
their initial values; and so forth. A process is terminated when the
user logs out, gives the new_proc command, or a fatal error occurs.

On Multics, programs and their data reside in a virtual memory or
address space. This consists of (potentially) a Targe number of
disjoint segments of storage. Each such segment may contain up to
255K (K = 16%35 words of storage, and has a name by which it may be
accessed. An address (pointer) designating a specific location in the

(1) Or equivalently an absentee job is logged in at the user's request
by the system, in which case, the console is replaced by the absentee
input segment.
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virtual address space is a pair of numbers: a segment number and an
offset within the segment. When a segment 1s to be used, it |is
initiated forming a mapping between the name and a segment number.
This mapping remains valid for the duration of a process, or until the
segment is explicitly terminated. Use of an invalid segment number,
in particular a segment number generated in another process, is a
common source of errors, (See the description of the segment fault
error.) An offset within a segment, on the other hand, remains valid
as long as the contents of the ‘segment are not modified. This means,
for example, that it is possible to save the offset part of an address
across processes and reuse the offset with a segment number generated
in the new process. (1) Errors occur in the use of offsets if the
value of the offset is out or range: negative or greater than 255K.
(A lower limit can be set by explicit programmer action, if desired.)
See the discussion of out of bounds errors.

A segment may be designated by one of two naming conventions:
pathnames and reference names. In general, a segment is specified by
pathname when accessed by commands, and by reference name when
accessed from a program as an external symbol (e.g., the name of an
external subroutine).

A pathname designates an unique segment within the Multics file
system, Every segment has one or more entrynames by which it is
cataloged in a directory. Within a single directory, the entrynames
of all entries are unique; entrynames of entries in different
directories need not be distinct, In addition to segments, a
directory may contain other subdirectories. The Multics file system
is organized as a tree with a root directory that contains all other
directories as subdirectories, subsubdirectories, etc.

(1) PL/I programmers may realize the similarity between this and the
restrictions on the use of based areas and offsets on other systems.
Programs are not allowed to save pointers to data allocated within the
area from job to job because while the area may retain its integrity,
the actual address may change. The same reasoning applies to segment
numbers and offsets, and to areas on Multics saved from process to
process.
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(a) (f)‘

A pathname, then, 1is an ordered list of entrynames designating the
directories containing the entry and the entry itself. It gives the
path from the root to the segment. 1In the diagram above, squares
represent directories and diamonds represent segments. The following
are all valid pathnames within that hierarchy:

>d1>a
>d2>a
>d2>a>a

In addition to segments and dir-:ctories, a directory may also contain
links. A link is a pathname pointing to another entry (usually in
another directory); it allows that entry to be accessed as if it were
cataloged in the directory containing the link with the name(s) of the
link. In the diagram above, links are presented by triangles with
dotted lines leading to the target of the link.

>d1d>e and >d2>a,
and >d1de>f and >d2>d

refer to the same directory and segment respectively. If a 1link
points to another link, then the entry pointed to by the second link
becomes the ultimate target. ‘

There are two forms of pathnames. An absolute pathname contains the
entrynames of all the containing directories; that is, it fully
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specifies the position of something (i.e., segment, directory, 1link)
within the directory hierarchy. A relative pathname, on the other
hand, gives the position of an entry relative to the workin

directory. A relative pathname is expanded into an absolute pathname
by logically concatenating the pathname of the working directory to
the relative pathname given. For example, if the working directory
were >d2>a from the the diagram above, the relative pathname ¥f" would
be the same as the absolute pathname >d2>a>f. It is possible to move
upwards in the hierachy by using "<"s in a relative pathname. Thus
with the same working directory as above, <d would be the same as
>dz2>d. The working directory is initially the user's home directory,
normally >udd>Project ID>Person ID; it may be changed by 'the user
with the change_wair (cwd) command. Absolute pathnames are
distinquished from relative ones by a leading ">".

The term segment is often confused with the term file. Strictly
speaking, a file 1is storage accessed through explicit input/output
operations. In principle, there are no limitations on the size of a
file; it may get as large as is necessary, far exceeding the 255K
word limit of a segment. Those files smaller than 255K are placed 1in
a single segment. Unstructured files of character data are the same
as text segments. That is, they may be created or modified 1in an
editor, printed, or sorted. Structured files (those containing
nonprintable "binary" data) should not be acessed except through 1I/0
facilities. Those files 1larger than 255K are implemented as
multisegment files. The data is stored in several segments which
should only be accessed by I/0 mechanisms. Even if the file contains
only printable text, there are currently no mechanisms for editing it
and guaranteeing the authenticity of the file. A multisegment file is
cataloged in a directory 1like any other entry. In this memo, the
distinction between file and segment will be strictly adhered to.

A reference name is the name by which a segment is referenced (e.g.,
called) during the execution of a program. It consists of the
entryname of the segment; the absolute pathname of a particular
segment is determined by applying the search rules in effect for the
process. They are as follows.

1. A list of reference names already known within the process is
checked; if the entryname being searched for is found, the
associated segment is used. A name becomes known when the
search rules are first used to reference a segment with that
entryname or when a specific segment 1is initiated and a
reference name (which need not be an entryname of the segment)
is specified for the segment.

2. The directory containing the program making the reference is
checked for a segment with the entryname. If found, the
-segment found becomes known by the reference name.

3. Each of an ordered list of directories is checked for a

segment with the correct entryname. If found, the segment
becomes known by the reference name. Initially, this 1list
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starts with the user's working directory and is followed by
the list of system libraries. Alterations may be made to this
list of directories by wusing the add_search rules command.
For example, the working directory (which is 1logically
specified as "working_dir" and whose meaning changes as ‘the
working directory 1is changed) may be moved to follow the
system libraries, or a specific user directory may be added to
the search rules.

Once a reference name is associated with a particular segment, it
remains in effect (rule 1) until the process is terminated or until
the segment is terminated by using the terminate command. This can
cause unexpected results for the unsuspecting user. 1In the sample
hierarchy given above, if the user's current working directory is >d1
and he or she executes the procedure a in that directory, it will
become known by the reference name a. If later, he changes to a new
working directory, >d2>a, and executes the procedure f which calls a
subroutine a, then the segment with reference name a found by the
search rules will not be the segment >d2>a>a, but rather the 'segment
previously known by that reference name, >di1>a.

For each process, the system creates a process directory. This
directory contain temporary data segments and specizal segments in
which program data and system control information are stored. The
stack 1is one such segment and contains records of current procedure
activations and the automatic storage used by these procedures.  The
combined 1linkage segment contains the linkage sections of procedures
which hold the internal static data used by a program. The identity
of these segments can be important in determining the cause of an
error. When an error occurs, the segment containing the data being
referenced will be given when appropriate. If the segment is the
stack, it is a strong clue that the operation causing the error was
making wuse of a datum of automatic storage. Similarly if the segment
is the combined linked segment (combined_linkage r.nn), it is 1likely
that static data 1is involved. Often such a clue can be used to
isolate the cause of an error in the absence of other debugging
information such as the line on which the error occurred.
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The 1ist of procedure calls contained in the stack is an extremely
useful source of debugging information. Consider the following
example. Assume that a procedure A 1is executing. It then calls
procedure B. B in turn calls C. When C has finished executing, it
returns and B continues from the point at which it called C. B
eventually returns, and A then calls the procedure C. At each step,
it is possible to construct an ordered 1list of the procedure
invocations indicating which program called which other program and
the 1location 1in a program at which it called out. Graphically, this
list may be represented as follows:

C
B B B C
A ‘ A ‘ A A A

A calls B B calls C C returns B returns A calls C

In the figure above, the most recently called procedure 1is on top.
Such a stack trace is particularly useful tc understand the sequence
of calls that lead up to an error. The probe and trace_stack commands
may be used to obtain a stack trace. Examples of the use of the probe
command are given in later sections. A block 1is activated when =2
procedure or subroutine is called or a begin block is entered.
Activation causes dynamic allocation of storage for a program's
automatic variables. The area allocated is placed at the end (top) of
the process's stack and is called a stack frame. When the procedure
returns, the stack frame is freed. This means that variables of the
automatic storage class (1) only have storage assigned to them (and
hence a legitimate address and value) when the block in which they are
declared is active (i.e., its execution is ongoing or suspended as the
result of an error condition, a quit signal, a call, or a debugger
breakpoint). When a procedure is called recursively, it has frames on
the stack for each activation. Each instance of the procedure on the
stack 1is considered a separate and distinquishable activation of the
procedure. The values of automatic variables and parameters <can be
(and wusually are) different in different activations of the same
procedure.

Within a process, PL/I static variables and Fortran variables have a
continuity of value. That 1is, the value of such a variable is
initialized only once during a process, when a program in which the
variable is defined is first invoked; subsequent modifications to the
value of the variable will remain 1in effect, even through new
activations of the procedure, until the process is terminated. (2)

(1) PL/I variables, by default, belong to the automatic class.
FORTRAN variables appearing in an automatic statement (a nonstandard
Multics feature) are also of this class.

(2) PL/I internal static variables or Fortran variables that are not
in common may be reinitialized by terminating the segment. External
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CONVENTIONS

The examples in this document follow certain conventions. All lines
typed by the wuser are prefixed by an exclamation point ( ). A quit
signal issued by the user by pressing the QUIT, ATTN, or BREAK keys on
the terminal is indicated by "(quit)" appearing to the 1left of the
normal text of the example. When a line of output is too long to be
placed on a single line, it is broken at an arbitrary point. This
should not affect the user's understanding of the example. In ready
messages output by the system on the completion of a2 command 1line, a
dot (.) replaces information, such as the time of day, irrelevant to
the example being presented. Finally, many lines of input or output
whose content should be obvious from the example is replaced by
ellipsis (...). 1In all other respects, an attempt has been made to
produce examples which are accurate. Most are simply modifications of
the output from test error situations.

and commoned varlables may be reinitialized only by using the new_pro.
command to obtain a new process, ‘
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SECTION II

COMMAND PROCESSOR ERRORS

These are errors that are detected by the command processor When this
kind of error is detected, a message is printed on the console, (along

with a ready message), and then the system waits for the user to type
another command. Once the cause of the problem has been determined,
the user may retry the (corrected) command.

These errors may often be caused by a garbled telephone connection

between the user's terminal and the computer. If there is no apparent
cause for an error, reenter the same command line again.

SEGMENT NNNN NOT FOUND

This means that reference name NNNN did not match any reference or
entryname within the user's search rules. The most common cause of
the error is incorrectly specifying (through mistyping or a
misconception) the command name.

For example, suppose that a user had a program called colour, but
mistakenly typed "color" when calling it:

color

Segment color not found.
r * 00 0

list

Segments = 3, Length = 3.

re 1 colouf

rw 1 colour.pli1
rew 1 PJApple.mbx
r e o 0

colour



Here the wuser gets the error, then uses the 1ist command to see if
there was something wrong with the name. Finding the mistake, the
command line is retyped with the corrected name.

This error 1is virtually identical to the "segment not found" case of
linkage errors. See that discussion below for additional examples.

ENTRY POINT EEEE NOT FOUND IN SEGMENT

This indicates that a2 segment matching the reference name NNNN was
found 1in the ser's search rules, but it did not contain the entry
point called EEEE. To determine what entry points are actually
present in a program (or other type of object segments) the

print_link_info command may be used.

c

colour
Entry point colour not found in segment colour.

r ¢ 6 00

pli colour -entry |

colour 02705776 1540.4% est Thu
3 Definitions:
segname: colour
symbi0 symbol_table
text!17 colour Entry: text}17
r > e 80
colour$color

In the above example, a segment matching the reference name colour
(see previous example) was found but it did not contain an entry point
"ecolour", The pli command gives the "segname" or the name by which
the program was known when it was compiled; the only "entry" defined
is one called "color", The user corrects the line by giving a command
name that contains both the reference name and entry point name
separated by a "$". Another way to correct the error would be to
rename the program (both the source and the object segments ):

rename colour.** color,==
r e 9 0

color
r o e %0

In this way, the segment now has the same entryname and entry poin’
name and can therefore be called as a command by giving only it.



entryname. (1)

The problem illustrated here occurs quite often when the program
contains a procedure with a different name than that given to the
segment cqntaining the text of the program.

edm colour.pl?
Input.
color: procedure;

end color;

Edit.
w

q
r e 6 &0

There are a number of other causes for this error. The entrypoint may
have been deleted by binding.

This error is virtually identical in cause to the "external definition
not found" case of 1linkage errors. See that discussion below for:
additional examples. If the meaning of reference names versus
entrynames and entry point names is confusing, see the MPM Reference
Guide, Section III, Constructing and Interpreting Names.

EXPANDED COMMAND LINE IS TOO LONG

This error arises when an active string has been used, and the string
returned overflows the currently allocated size for the command line,
The user may recover by using the set com line command to set the
command line 1length to some arbitrarily large value (e.g., 3000) and
reissuing the command line. Below, the active string segs is 1invoked
to return a string containing the names of all PL/I and Fortran source
segments; this string overflows the command line length.

archive ad saved_programs [segs *.p11“*.fortran]
command_processor_: Expanded command line is too long.

] LI 3 )

set_com_line 3000
r o e 0 0

archive ad saved_programs {[segs *.pl1 ®.fortran]
r L B B )

(1) For an explanation of the star and equals éonvention, see the MPM
Reference Guide, Section III, Constructing and Interpreting Names.
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IMPROPER SYNTAX IN COMMAND NAME

This error is issued when the user has specified a command name which
is not in the standard form of a reference name, optionally followed
by the special character "$" and an entry point name. Examples of
correctly formed command names are:

ref_name ref_name$entry_point_name
Examples of incorrectly formatted names are:
name$ ' $name

More detailed information may be found in Section III of the MPM
Reference Guide.

BAD SYNTAX IN PATHNAME

This means that the program to be invoked was specified by an
incorrectly formed absolute or relative pathname. See the discussion
of the error in the Command Errors section.

PARENTHESES DO NOT BALANCE

This means simply that a parenthesis beginning an iteration set wa.
unbalanced. For example:

create >udd>Serpent>PJApple>(outputl output?
command_processor_: Parentheses do not balance.
r LN BN IR ]

What was intended was "(output1 output2)" to create two segments.
This error is handled by reentering a command line containing a
balancing parenthesis.

The problem may arise when iteration of a command 1is not intended.

For instance, the "send_message" command which transmits its arguments
to another party.

send_message BDLucifer Serpent delete the files (in PJAppledold
command_processor_: Parentheses do not balance.
r LU I I

Here the 1intent is to send a message containing a parenthetical
thought. If the command 1line were reentered with a trailing
parenthesis, two messages would be sent. That is, the user named
would receive ;

from PJApple.Serpent: delete the files in

z: delete the files PJAppledold
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Notice that the first message contains the first string in the
iteration set "(in PJAppled>old)", and the second message, the second
string. This problem may be avoided by enclosing the entire message
in quotes.

send_message BDLucifer Serpent "delete the files (in PJApple>old)"
r ...

It is advisable to always enclose messages in quotes to avoid
unintentionally sending someone repeated messages.

BRACKETS DO _NOT BALANCE

An invocation of an active function (a procedure returning a string to
be inserted into the command line) is enclosed 1in square brackets,
This error simply means that the command line had an unbalanced left
or right bracket.

list -pathname [pd v
command_processor_: Brackets do not balance.
r e s 0

The correct command line would have contained "[pdl]" to return the
name of the user's process directory. The error may be handled by
entering a corrected command line, :

In a manner similar to that described for the case of unbalanced
parentheses, an unintentionally balanced active function invocation in
a "send_message" command line will transmit a message containing the
value of the active function. The problem may be avoided by enclosing
the message in quotes.

QUOTES DO NOT BALANCE

Quotation marks may be used in a command 1line to delimit a single
string argument that contains special characters such as "(", "1l", or
space. The error means that the command line contained an unbalanced

quote. The error may be remedied by reentering the corrected command
line.
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SECTION III

COMMAND ERRORS

These are errors detected in the processing of a command. They
reflect not hardware conditions, but rather software conditions
concerning, for example, the file system. Command errors are not
restartable. A message is printed, and the system resumes what it was
doing (e.g., 1listening for commands). The cause of the error may be
- fixed, and the command reissued.

BAD SYNTAX IN PATHNAME

This means that a pathname (the ordered list of entrynames identifying
a segment in the storage system) has been formed incorrectly. The
causes of this errc* are typing mistakes and an incomplete
understanding of what a pathname is. (In the latter case, see the MPM
Reference Guide, Section III, Constructing and Interpreting Names.)

print >udd>Serpent>>PJAppleda.basic
print: Bad syntax in pathname. >udd>Serpent>>PJApple>a.basic
r s e 8 0

print >udd>Serpent>PJAppleda.basic

I Y

Here the user gave a pathname with two ">"s next to each other. As
this is 1incorrect syntax, an error message was printed. The user
recovered by typing the correct pathname. This error will also occur
if a "<{" appears out of place in a relative pathname, that is, at any
place other than the beginning of the pathname. For example:

<({Student<{Greend>old.runoff



INCORRECT ACCESS ON ENTRY

This means that the user, when logged in under the current project,
does not have the correct access to a segment to perform a certain
operation., This error can be dealt with by wusing the command
"list_acl" (la) to determine why the user has no access, who can give
him or her access, and if the user can do it him/herself, wuse the
set_acl command to set the appropriate access to the segment.

The error may arise 'when trying to read a segment or file, For
example, when reading a segment with an editor (edm or gedx), when
printing a file (using print or dprint), or when trying to compile a
source program, In this case, the user does not have "read" access to
the segment. For example, the following dialogue might occur for user
Green logged in under the Serpent project.

edm color.plil .
edm: Incorrect access on entry. >udd>Serpent>PJAppledcolor.basic
r e e o @ N

list_acl color.pl?

row BDLucifer.Serpent.*
r w % _SysDaemon.*

r o ¢ s 0

set_acl color.pll r
r LI

edm color.plil

Here the user has attempted to edit segment color.plil. The edm
command detects that he does not have read access to the segment, and
reports an error. By using the "list_acl" command, he finds that only
one other user on the Serpent project (BDLucifer.Serpent) has access
to the file. The "set_acl" command is used to give Green.Serpent
access to the file, and he retries the command over again. The error
may also occur when writing out a segment that is being edited. 1In
this case, the user does not have "write" access to the segment.

edm color.pl1
Edit.

W .

edm: Incorrect access on entry. >udd>Serpent>PJAppledcolor.pli
E set acl color.pll rw

Edit.”

W

q
r LI

)
1
n



Here the user tries to save a program that he has been editing, but
cannot do so because he does not have write access to the segment. He
is faced with the problem of setting the access on the segment without
losing the editing that he had done. The edm "E" requests allows him
to execute a Multics command line, so this feature is used to let him
invoke the set_acl command to recover from the error. After the
access is changed, the edm write request may be reissued. If the user
had been unable to change The access, he could at least save what was
done by writing it out into another segment as shown below:

E set acl color.pll rw

set acl: Incorrect access to directory containing entry.
Edit.

w colort,.pl1

qQ

INCORRECT ACCESS TO DIRECTORY CONTAINING ENTRY

This error means that the user on his or her current project does not
have enough access on the directory in which a segment is (to be)
cataloged to perform some operation on it. Again, this error can be
dealt with by using the 1list_acl and set_acl commands.

This error most commonly occurs while trying to delete a segment (the
user lacks modify access), while trying to set the access on a segment
(lacks modify) while trying to move, create, or copy a segment (lacks
modify and/or append), or while trying to find out information about
the segment (lacks status permission).

status <BDLucifer>souls.list

status: Incorrect access to directory containing entry.
>udd>Serpent>BDLucifer>souls.list

r- * » 0 0

list acl >udd>Serpent>BDLucifer

sma = BDLucifer.*. #
sma % SysDaemon.¥
r e s @ @

list acl >udd>Serpent

sma ~ ¥*.Serpent.*®
sma % SysDaemon.®
r e o 0 @

set_acl <BDLucifer s
r L2 4

status <{BDLucifer>souls.list
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Here the user attempts to find out information about the segment. The
status command requires at least "s" access to the containing
directory, and not having it, an error message is issued. The user
then checks the fact, and looks at her access to the parent of the
directory containing the segment to see if she can set the appropriate
access herself. She then gives herself the necessary access, and
reissues the command.

SOME DIRECTORY IN PATH SPECIFIED DOES NOT EXIST

This means that a directory specified in the pathname of a segment
does not actually exist.

The way to determine what directory is missing and/or the entryname of
the directory actually intended is to use the list command.

print >udd>Serpent>PAppledcolor.pl

print: Some directory in path specified does not exist.
>udd>Serpent>PApple>color.pli

r o o @

list -pn >udd>Serpent -dr
Directories = 2.

PJApple
sma BDLucifer

r *® e o0
print >udd>Serpent>PJAppled>color.plit

ENTRY NOT FOUND

This means that a segment specifed was not found in the directory.
(All the containing directories do exist.)

This error may be dealt with by using the list command to see if the
segment exists wunder some other entryname. The rename or addname
commands can be used as desired to change the segment's entryname or
give it an additional entryname.

A common cause of this error in the case of novice users is misnaming
the segment. For example, a Fortran source program must have the
suffix ".fortran". Thus if the segment "main" had been created
containing the program, an error would ensue:
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edm main
Input.

w

q
r ¢ e &

fortran main

Fortran

fortran: Entry not found. main.fortran
r > ® o0

rename main main.fortran
r ® o 8 o

fortran main

If the name identifies a link, then another possible cause of the
error is that the segment pointed to by the link does not exist. This
possibility can be checked by listing the link and checking whether
the target exists. (Note that the link target may be another link, in
which case the process must be repeated.)

INSUFFICIENT ACCESS TO RETURN ANY INFORMATION

This error arises in the cases described for the above four errors
when the wuser does not even have enough access to determine why the
operation cannot be performed. The problem is that the user does not
have status permission on the directory containing a segment or, in
the second case, to the directory containing the directory containing
the segment.

This error can be dealt with as described above by first setting
access on the containing directory. Usually, a user who receives this
error will not have access to set the required access, and will have
to contact the user who controls the directory in question.

ILLEGAL ENTRYNAME

This message is generated by an editor when the user tries to write
from an editor buffer into a segment with a malformed name. A
malformed name is one which contains special characters such as blank,
tab, "/", etec., or which contains missing components. Generally, this
is a name which would make it difficult to access the segment because
of system conventions. Examples of illegal names are:



a*b
ho/whose/
c,..d

prog.

This almost always occurs when the user has given an accidental

write
request. For example: \

edm second.fortran

Edit.

w = a%*b _

edm: Illegal entryname. = a%*b

If it is desired to have a segment with a name containing such special
characters, the segment can be written with a normal name, and renamed
to the entryname containing special characters.
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SECTION IV

EXECUTION ERRORS

This class of errors includes all hardware and software detected
faults and conditions. When an error of this sort occurs, a condition
is signalled. The condition may be handled by a user-supplied
condition handler (PL/I on wunit), or if no on unit is found (as is
normally the case), the system's on unit. The system's on unit prints
an error message and invokes a new command level, suspending the
execution of the program causing the error. This new command level is
indicated by a ready message with a level number greater than one:

r 1204 2.039 39.200 347 level 2,16

After an error has occurred, and a new command level entered, the user
should eventually do one of three things:

1. Issue a release command to flush execution of the suspended
program. For example, a quit signal (sent by striking the ATTN,
BREAK, or QUIT key on the terminal) may be used to stop a run away
program, or excessive printing.

looper
(quit)
QUIT
r .... level 3,.

release
r L2 N B

The release command need not be used immediately after the error
occurs., If the cause of the error is not obvious, system supplied
tools (e.g., probe) may be invoked at the new command level to
determine the cause. Whether or not this is possible, the release
command should be issued before doing any additional work (e.g.,
changing and recompiling the program) to avoid more serious and
incomprehensible errors.



2.

The start command may be used to restart the program that was
interrupted. This is possible if the problem is correctable, or in
the case of an erroneous computation where the system's on unit
performs some specified action to correct the condition upon
restart. Such a correction might be to set the result of the
computation, 2 ¥¥ -1000, to 0 after an ‘underflow condition has
occurred. The actions taken by the system on unit are often
specified in the error message; if not, the user may consult the
MPM Reference Guide if he or she desires.

Another common practice is to "quit® out of a program that appears
to be looping, check the CPU time that it has wused by inspecting
the ready message, and if it is looping, releasing the suspended
program (after debugging the cause of the 1loop); otherwise,
resuming the execution with "start”. (Note: quit/starting in this
way may lose output directed to the terminal. However, under
certain circumstances, this may be desirable.)

count
1
2
(quit)
QUIT
r .... level 2,.

start
6

7

QUIT
r .... level 3,.

(quit)

release -2all
r‘....

Here a program named count has been ‘invoked. It was then stopped
by a quit signal and restarted by the start command; as a result,
a few 1lines of output were lost. The program was then stopped a
second time by a quit signal and aborted by the release command.
Notice how the level numbers are effected by this sequence.

Issue the new_proc command to get a new process. - This will
reinitialize all static variables, common blocks, I/0 attachments,
files, etc. The wuse of this command is recommended when
inexplicable (1) errors occur. Once a new _proc is finished, it is

(1) Errors for which you can see no apparent reason. . For example, you
followed a memo verbatim; exactly the same thing worked before; an

so forth. In general, a new_proc should be tried if you have not seen-
the error before and cannot find a ready explanation.
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advisable (1) to retry the program with which there is a problem.
Often the problem will disappear. If it doesn't, it is likely that
a program bug exists, and you should continue to 1look for some
other cause. The thing to remember is that an erroneous program
can cause other programs including system programs to go awry.

The error messages produced for most of this class of runtime errors
are in a common format. For example:

Error: Attempt to divide by zero at >udd>Serpent>PJAppled>progii3
system handler for error returns to command level

The first line gives the type of error "Attempt to divide by zero" the
pathname of the object segment causing the error (>udd>...>prog), the
offset in the program object segment of the instruction at which the
error occurred (13 octal), and, if the program were compiled with the
".table" option, the source 1line number. The second 1line gives
additional information about the error. Here it states that a new
command level will be created.

In general, an error which occurs in a system program can be traced to
a user error. (2) In the case of an error in a system program, the
user should verify that he has called it properly: that the correct

number of arguments have been passed, that all documented requirements

and restrictions have been met, and that all values passed as input to
the system program have reasonable values.

When an error occurs in a system program, the location in the user
program where the system program was called is not given in the error
message. This location can be determined using the probe command.

(1) If the cost of program execution prior to occurrence of the error
is acceptable.

(2) This is not to say thal there are not bugs in system programs,
however it is more likely that the user did something wrong.
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prog 5

Error while processing in ring O:

Segment-fault error by bound_system_ faultsi24330
referencing 177710

There was an attempt to use an invalid segment number,.
Entry into lower ring was by

change_wdir$get_wdir_i476
(>system_library_standard>bound_fscoml_)

referen01ng hes_$fs_search_get wdir

r .... level 2,7

probe
Condition seg_fault_error raised at get_wdir_i16344.
stack
1 command_processor_
10 release stack
9 unclaimed_signal
8 default_ error handler_
7 real sdh
6 get wdir_ seg_fault_error
5 prog
y command processor
3 listen
2 process_overseer_
1 user_init_admin_
use prog -
source

this -> wdir = get_wdir_ ();
where source
Current line is line 9 of prog.

The error message may be interpreted as follows. The error was a
segment fault error., The message "Error while processing in ring 0OV
indicates that the error occurred in a supervisor program. The
supervisor program was called from the wuser ring by the program
change_wdir$get_wdir_ (which is located in a bound segment in a system
library). (1) The error message does not indicate what user program
called these programs. This is determined by 1invoking probe, and
issuing special requests to it. The stack request lists the procedure
activations currently on the user stack (the called procedures). Here
"get_wdir_" has been called by the wuser program "prog". The use
request tells probe to examine "prog", and the source request then
gives the text of the 1line at which the error occurs; "where"
retrieves the line number of that line. Note that these (and most
other) probe requests can only be used as shown when the program in
question has been compiled with the -table option.

1
n

e

) The other information is largely irrelevant for the purposes of -
e ca

(
t sual user.
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RECORD QUOTA OVERFLOW

This means that the disk storage quota for a directory has been
exceeded. The problem can be dealt with only by finding or reclaiming
additional disk quota. Usually, it is possible to have the storage
quota on a directory increased by the project administrator. (1)
Quota can also be temporarily reclaimed by deleting unneeded segments,
or if possible moving a segment to a directory with unused quota.

This error will occur when a segment is being written into. There are
three common contexts in which this will occur. Writing out an editor
buffer, compiling a program to produce an object segment, and
outputting a file from a user program using language 1I/0 facilities.
The following is an example of a record quota overflow occurring while
writing an editor buffer. This is a particularly dangerous problem
for if it can not be corrected, the changes made to the text or source
file will be lost.

edm prog.pl1
Edit.

W

Error while processing in ring O:
record quota_overflow condition by bound file system{3627
referencing dudd>Serpent>PJApple>prog.plT}300%U6

Entry into lower ring was by
>system_library_ standard>edm{5047
referencing hes_$truncate_seg

r .... level 2,.

get_quota -wd

quota = 2; used = 2
r .... level 2,.
list

Segments = 3, Lengths = 2.

re 1 xxxx
rw 0 prog.pl1
rw 1 xxxx.pl1

r .... level 2,.

(1) This is normally the person or group through which funding has
been arranged. For most users, this will be the User Accounts Office.
Students in courses should contact their instructor. Users on the
Student project, should contact the SIPB.
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delete xxxx
r .... level 2,.

get_quota -wd
quota = 2; used = 1
r .... level 2,.

start

q
r o 8 o @

When the user tries to save his changes to the file "prog.pl1", the
error occurs. The error message indicates that the error occurred in
a supervisor routine called from the editor program.

The get quota command gives the current value of the quota and the
number ~of records currently charged against it. The list command
gives the lengths (see below) of the files in the directory as well as
their names. The user then deletes the object segment "xxxx" to make
room to write the file in the editor. (Note that information is not
being lost here, as the source file "xxxx.pl1" can be recompiled to
create the object segment once sufficient quota has been obtained.)
The get quota command shows that a single record of storage has been
freed up, and the start request causes the editor write operation to
be restarted. Since he is finished editing, the user quits out of the
editor. :

If the user then tried to compile the program, another record quota
overflow would occur because with the file "prog.pl1" successfully
written, the number of records used is once again two.

pl1 prog -table
PL/1

Error: record_quota_overflow condition by compile_entry 621
(>system_library standard>bound_cg_)
referencing >udd>Serpent>PJAppledprogi0

r .... level 2,.

In this particular case, the user can do nothing to gain additional
storage, except delete the source file xxxx.pll. If the file were of
no use, the choice of deleting it would be acceptable; and the user
could restart the compilation with the "start" command. If it were
unacceptable, the user could only wait for additional storage. The
problem would not be as critical as in the case above, as no
information would be lost by logging out.

The third context in which a record quota overflow might occur is in -
user program that writes output to a file.
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filewriter

Error: record_quota_overflow condition by open_uns_file$put_chars_un
(>system_library standard>bound_vfile ) _

referencing >udd>Serpent>PJApple>output file0

r .... level 2,.

Note: The 1ist command normally will give the "length" of the
segments listed. This is the apparent size of the segment as computed
from the bit count. However, bit count can be inconsistent with the
number of records used by the segment if the segment contains zero
page(s) (see above), or if the bit count has never been set (which can
occur for a file which was never closed or a data structure or common
block overlaid on a segment). Continuing with the example above:

get quota -wd

quota = 3; records = 3.
|

list

Segments = 2, Lengths = 4,

re 3 test
rw 1 test.fortran
) r e & ° o

The get quota command shows 3 records now in use (an additional record
filled In by completing the compilation); but the list command shows
lengths totaling four records. If the "-records™ option is supplied
to the list command, the actual records used by the segment will be
given, :

list -records
Segments = 2, Records = 3.

2 test
1 test.fortran

r e e s 0

This 1is consistent with the results given by get_quota. The point is
that when looking for segments to delete or move when reclaiming disk
quota, the "-records" option should be used to obtain the correct disk
usage for the segment. In addition, It cannot be assumed that a file
is empty because its length is zero. Rather, it is empty only when
its records used is zero. -
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LINKAGE ERROR

This error will occur when a program tries to reference an external
symbol, for example, an external program or PL/I external data, and
the specified symbol is not found. If the source of the error can be
determined, and the problem fixed, the program can be restarted. Note
that it is possible to "fix"™ a linkage error in such a way as to cause
another flavor of the same error to occur when the program is
restarted. A little thought will prevent this from happening however.

There are four subclasses of linkage errcors:

Segment Not Found

It means that a segment with the specified reference name was not
found anywhere in the user's search rules. For example, assume that
procedure "prog" calls another program, "zzzz$aaaa", which for some
reason cannot be found.

prog

Error: Linkage error by >udd>Serpent>PJApple>progi20 {(line 34)
Referencing zzzz|aaaa.

Segment not found.

r .... level 2,.

The basic approach for dealing with this error is to 1list the
directories within which the program or data segment was thought to be
in order to determine which of the following four cases apply.

- the segment referenced really did not exist

- the segment referenced exists, but its name was given
incorrectly (e.g., misspelled).

- an entry (segment or link) of the correct name exists within the
search rules, but was ignored

- the referenced segment exists in a directory not in the search
rules.

The typical wuser who is working alone, (i.e., not using programs in
some "private" library) and is only using his own programs, standard
system commands and subroutines will usually only have to consider the
first two cases. Below is a further description of each case.

a. The segment may not exist. For example, it may have never been

created. A common problem for new users is forgetting to compile the
program., Continuing with the above example:
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list

Segments = 3, Lengths = 3.

re 1 prog
rw 1 =zzzz.fortran
rw 1 prog.pl1

r .... level 2,.

Notice that there are source and object segments for prog, but only a
source segment for zzzz (zzzz.fortran). The cause of the problem
then, 1is that there 1is no object segment named "zzzz" to be found.
Compiling the program (as shown below) will create such a segment;
restarting execution will cause the search for the segment to be
repeated, and this time found. '

fortran zzzz
fortran
r .... level 2,.

list
Segments = 4, Lengths = U4,

re 1 zzzz
re 1 prog
r w 1 zzzz.fortran
rw 1 prog.pll

r .... level 2,.

start

s 0 0

b. No segment of the designated name may exist. This c¢an happen if
the user is confused about the name of the segment. For exsmple, if
a PL/I program is called "subr" (i.e., subr 1is the 1label on ‘the
procedure statement) but the program resides in a segment of another
name (e.g., subroutine), calling "subr" from another program will
cause this error. This problem can be fixed by renaming (with the
rename command) the segment (and the source segment) containing
"subr",

rename subroutine.¥** subr,==
r .... level 2,.

c. If the search rules have been stated as the user desires,, and
there is in fact a segment of the correct name in one of the
directories in the search rules, then the most likely cause of the
error is that the user has no access to the segment. For example, a
"list" might show :
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list -pn >udd>Serpent>PJApple

Segments = 3, Lengths = 4

re 1 prog
2 zzz2
rw 1 prog.pl1

r .... level 2,.

Notice that there 1is no access ("re", "ru" K6 etc.) listed for the
segment zzzz. This problem should be corrected with as described in
Section IIIB (Incorrect Access On Entry, etc.).

The second cause of this problem is a link of the correct name which
points to a non existent segment or a segment to which the user has no
access. A non-existent segment can be caused by the segment having
been moved or deleted or the target pathname being incorrect. This
might appear in a listing of the directory as follows:

list -pn >udd>Serpent>PJApple
Segs=0;Msfs=0;Dirs=0;Links=1.
r .... ievei 2,.

list -pn >udd>Serpent>PJApple -1link

Links = 1.

2222 >udd>Serpent>BDLucifer>zzzz
r .... level 2,.

initiate >udd>Serpent>PJApple>zzzz
initiate: Entry not found. zzzz
r .... level 2,.

The first list command (listing segments) shows that there are no
segments in the directory, but that there is one link. The second
list command shows the link to a segment in another directory. The
initiate command 1is wused to determine the reason why the segment
pointed to by the link was ignored in the search. Here it does not
exist. If the target pathname is incorrect in that a directory is
named incorrectly, the command error "Some directory in path specified
does not exist." would be reported. If the problem is no access, the
error would be "Incorrect access on entry."

d. While a segment of the correct name may be known to exist, the
directory containing it is not in the search rules. The current
search rules may be listed with the "print_search_rules" command.

print_search_rules
initiated_segments
referencing_dir



working dir

>system library_standard
>system library unbundled
>system library 1

>system library tools
>system library auth_maint
r .... level 2,

1list -pn >udd>Serpent>PJApple

¢ o @

Note that this is a common problem to users of packages such as BMD,
IMSL, SSP, or the M.I.T. Calcomp subroutines. These programs are kept
in directories outside of the normal search rules. (1)

In general, when it has been determined that a segment to be
referenced is outside of the search rules, one of three things can be
done. The search rules can be adjusted to include the directory
containing the segment; the segment may be initiated; or a 1link to
the segment can be created. For example, assume that the segment in
question is the IMSL subroutine eigrf. The search rules can be
corrected with the "add_search_rules" command. (2) The problem could
be resolved by:

add_search rules >librariesd>imsl -after >system_library_unbundled
r ... level 2,

print_search_rules
initiated segments
referenc1ng_dir

working dir

>system library standard
>system library unbundled
>libraries>imsl™

o 0 o 0

r .... level 2,.

Here, the print_search_rule command has been used to show the
corrected search rules. This approach 1is useful when the missing
segment is one of a collection of programs in the same directory

(l1ike a program 1library) whose other members are also likely to be
used.

(1) The documentation for such program libraries will usually specify
how to make use of those routines. This advice should be followed.

(2) In the example below, the new search rule is added after
>system_library unbundled rather than after working dir to avoid
searching >libraries>IMSL every time a command or ~ subroutine is
referenced for the first time in the process.
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The segment may also be initiated. This is useful when there is only
one program needed, and it is likely to be used only within the
current process,

initiate >libraries>imsldeigrf
r e v o0 level 2,0

A link to the program may also be created. This need only be done
once, and will enable the program to be referenced without issuing
additional commands at any time in the future provided that ‘the
directory containing the 1link remains within the search rules. The
simplest way to ensure this is to place the 1ink 1in the directory
containing the calling program itself. : ' vy

link >libraries>imsl>eigrf
r .... level 2,.

where eigrf
>libraries>IMSL>eigrf
r .... level 2,.

The "where" command gives the pathname of the segment whose reference
name is given. That is the segment that will be invoked if a program
of the name given is called. It has been used here to verify that the
link was successful.

External Symbol Not Found

This means that a segment matching the reference name specified was
found, but that the (perhaps implicitly) specified entry point was
not.

prog

Error: Linkage error by >udd>Serpent>PJAppledprogi34 (line 38)
referencing xxxx|aaaa

External symbol not found.

r .... level 2,.

This means that the segment xxxx was found, but the external entry
point (symbol) "aaaa" was not found in the segment. In addition to
trivial naming and typing mistakes, one of the more frequent causes
for the error 1is that the program resides in a segment with a name
different from the one used on the procedure statement of the program.
The program is then called using the segment name.



edm test.pli

Segment not found.

Input.

tester: procedure (a);
del a float binary(27);
a = a ** 2;

end;

Edit.
w

q
r e ¢ 0 0

pl1 test -table
PL/I
r o ® & @

test :

Error: Linkage error by >udd>Serpent>PJAppledcall testi54 (line 24)
referencing testitest -

External symbol not found.

r .... level 2,.

This problem can be eliminated only by changing the name on the
procedure statement from tester to test and recompiling the program.

Linkage Section Not Found

This means that a segment of the specified name was found, but that
the segment did not have a linkage section (i.e., it is not an object
segment) . ' ' '

prog

Error: Linkage error by >udd>Serpent>PJAppledprogil3 (line 42)
referencing xxxx|aaaa

Linkage section not found.

r .... level 2,.

This may occur if the name of a data or test segment was specified
instead of the name of an actual compiled program. For example, a
common problem is a source segment which is given the name of its
object segment.
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list

Segments = 4, Lengths = U4,

rw 1 xxxx
XXXx.pl1
re 1 prog

rw 1 prog.pl1
r .... level 2,.

The list command shows the two names on the source file "xxxx.pli",
When "xxxx" was referenced from the program, it was this segment that
was found, but it was not a valid object segment.

To recover from this pafticular error, the name must be deleted from
the segment, and the text compiled into the object program to be
called. The program can then be restarted.

delete_name xxxx
r .... level 2,.

pl1l xxxx

PL/1

r .... level 2,.
start

There is No Room to Make Requested Allocation

This means that the size of a named external data areaz exceeded the
system limit of 255K words. Examples of such areas are named common
blocks in FORTRAN and external symbols given reference names (names
containing a "$") in PL/I. For example

nospace: procedure; A
declare bigarea$ (300000) external fixed binary;
bigarea$ (1) = ... ;

end;
Executing the above program would produced the following error:
nospace

Error: Linkage error by >udd>Serpent>PJApp1e>nospace.11 (line &
referencing bigarea).

(with a create-if-not-found link)

There is no room to make requested allocation

r «... 1evel 2,.



When such an error occurs in a PL/I program, the user should examine
the declaration of the external symbol and calculate the size. If it
is a structure containing elements each smaller than the 1limit, the
structure can be broken up. For example

declare

xtstruc$ external,

a (100000) fixed bin,

b (100000) float bin,

¢ (100000) float bin(63);

would occupy a total of 400,000 words of storage. Member a uses one
word per element; b, a single precision real value, uses one word per
element; and c, a double precision real value, uses two words per
element. It can be broken up into two or three small structures:

declare

1 extstruct$ external,

2 a (100000) fixed binary,
1 extstruc2$ external,

2 b (100000) float binary,
1 extstruc3$ external,

2 ¢ (100000) fixed binary,

If the symbol being created is one large array, then the programmer
should attempt to reduce the size of the array needed. If such a
reduction is not possible, it may be possible to simulate the array as
an array of pointers to cross sections of the original array.

declare
array$ (3,100000) external fixed binary;

would cause the error described here. This could be replaced by

declare
array (100000) fixed binary based,
arrp (3) pointer initial
(addr (array1$), addr (array2$), addr (array3$)),.
(array1$, array2$, array3$) (100000) external fixed binary;

with the program edited to replace all references to

array (x, y) by arrp (x) -> array (y)
Similar problems occur in FORTRAN when very large common blocks are
used. As in PL/I, there are two cases: when there are many small
members of the common block, and when there is one very big member.

In the first case, the problem can again be dealt with by splitting up
the common block.
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common /data/ a(100000), b(100000), c(100000)
becomes

common /datal/ a(100000), b(100000)
common /data2/ ¢ (100000)

In the second case, that of one very large member, there is no method
to get around the problem that is particularly efficient. The best
that can be done is to write a function that references cross sections
of the array defined in different common blocks.

common array (3,100000)
becomes
function array (x, y)
common /datal/ array?l (100000)
common /data2/ array2 (100000)
common /data3/ array3 (100000)

go to (1, 2, 3) x

1 return (arrayl (y))
2 return (array2 (y))
3 return (array3 (y))
end

SEGMENT FAULT

This error means that the program has addressed a non-existent
segment. What has happened is that an address value (pointer, entry,
or label) contains an invalid segment number. There are two general
causes: using an wuninitialized address datum, and using an address
value designating a segment after that segment has been deleted.

A deleted segment may be referenced under the following
circumstances. If the program was, at the time of being deleted,
still active (its execution suspended by a quit signal or error
condition).

prog

Error: Attempt to divide by zero at >udd>Serpent)PJApp1e>prog.21
(line 12).

System handler for error returns to command level.

r .... level 2,.

delete prog
r .... level 2,.



release

Error: Segment-fault error by unwind_stack {120
(>system_library_1>bound_sss_active_ )

(while in pl1 operator cp_csa)

referencing 36712

There was an attempt to use an invalid segment number.
r .... level 2,.

Or if the segment is an input or output file that was not closed prior
to deleting the segment.

prog
{quit)
QUIT
r .... level 2,.

delete output file
r .... level 2,.

release
r * e 8O

prog

Error: Segment-fault error by open uns_file$put_chars_uns_file 1036
(>system_library_standard>bound_vfiTe )~

referencing 3450

There was an attempt to use an invalid segment number,

r .... level 2,.

An uninitialized address value 1is wusually caused by forgettlng to
initialize the corresponding variable. (1)

prog

Error: Segment-fault error by >udd>Serpent>PJApple>progi327
(line 43) referencing 234927

There was an nffnmpf to use an 1nva1‘d segment number.

r .... level 2,.

probe
Condition segfault raised at line 43 of prog.

(1) This can also cause any of the other bad address problems
described wunder other errors. An uninitialized pointer may cause a
worthless value to be displayed for a variable qualified by the
pointer or for the pointer itself. (Most uninitialized automatic
pointers point into the stack). -



source
p -> data = 3;
value p
2349127

In FORTRAN, address data problems may occur as well. One cause 1is
passing an array argument to a FORTRAN subroutine whose corresponding
parameter is not dimensioned. When the  program references this
parameter with subscripts, FORTRAN treats the parameter as an entry
value. For example, executing a program of the following form

subroutine mattran (arrin, arrout)
dimension arrout(d4,4)

arrout (i,j) = arrin (j,i)

end

could cause an error of the form

Error: Segment-fault error by >udd>Serpent>PJAppledmattran; 143
(line 12) referencing 327756

There has been an attempt to use an 1nvalid segment number.

r .... level 2,.

probe
Condition segfault raised at line 12 of mattran.
source
arrout (i,j) = arrin (j,i)

value i; value j

1

1
value arrin (i, J)

Error: Segment-fault error by print_reference (2373
(>system_library_standard>bound probe 114517)

referencing 327!756

There has been an attempt to use an invalid segment number.
r .... level 3,.

pi
symbol arrin
entry variable parameter

Here, the subroutine mattran has been called from mattran test. A
segment fault error occurs on line 12, and probé is invoked to look
for the cause of the problem. The "source" request gives the text o

the statement in which the error occurred; "value" requests enable

the user to determine with what variable the program is having
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difficulty. The error reoccurs when the value of "arrin (i, j)" is
displayed, indicating that "arrin" is the problem. The
program interrupt (pi) command 1is wused to probe, and the "symbol"
requests used to display the attributes of the variable. The output
shows that it is an entry variable and not an array at all. :

Another cause would be passing too few arguments to a subroutine. In

this case, referencing a parameter for which there is no corresponding
argument may cause a segfault or other addressing error.

NO EXECUTE PERMISSION

This means that the user's process is attempting to execute a segment

to which it does not have execute access. Upon getting this error,

the user should attempt to set access (or have the access set for him

by the owner of the segment) to read and execute, (1) and if
successful, restart the program. '

prog

Error: no execute permission condition by command processor (522
(>system_1Tbrary_1>bound_command_loop ) - -
referencing d>udd>Serpent>PJApple>prog]3

r .... level 2,.

set_acl prog re
r .... level 2,.

start

This can occur if the access has been set incorrectly on the segment.
For instance, if a "set_acl ** rw" command has been issued in the
directory, or 1if the wuser had created the object segment before
compiling by using the create command.

The error can also occur when an uninitialized label or entry variable
is referenced. This particular case can be distinguished from the
others by the identity of the segment being referenced. If it is one
which could be expected to be called (e.g., in the example above,
"prog" is being called), then the problem is probably a simple access
error; on the other hand, if the segment , is a data or text segment,
etc., then the problem is probably an uninitialized address datum.

(1) At least "re" access is necessary for an object segment; "e"
alone will not suffice. Write access is not advisable.
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NO READ/WRITE PERMISSION

These mean that the process lacks the access required to read or
write the segment mentioned in the error message.

prog

Error: no write permission condition by progi#412 (line 101)
referencing >udd$Serpent>PJApp1e>data segi2
r .... level 2,.

The simplest cause 1is having failed to set or obtain the necessary
access. As with a no_execute_permission error above, the wuser may
attempt to set the required access, and then restart the program,

>This problem may also be caused by bad address data. This case may be
distinguished from a simple access error as also given above.

NOT IN.READ/EXECUTE/WBITE/CALL BRACKET

This means that an attempt has been made to reference an inner ring
segment. The cause is almost always bad address data.

prog3

Error: not_in_write_bracket condition by progi26 (line 5)
referencing dseg}0

r .... level 2,.

The identity of the segment being referenced can often give a clue to
the variable whose value is bad. A reference to dseg, as occurred
here, usually indicates that a packed pointer (a pointer value
declared unaligned) is uninitialized. A reference to the stack or
linkage section, 1is strong evidence that an automatic or static,
respectively, aligned pointer, label or entry value has not been
assigned a value.

FAULT TAG 1/FAULT TAG 3

This means that an addressing modification fault has occurred while
attempting to indirect through a pointer. Since these modifiers never
appear in PL/I pointer datums, the problem 1is wusually wuninitialized
address data.

prog
Error: fault_tag_1 by >udd>Serpent>PJApple>progiil (line 8)
referencing stack_413320 (in process dir)

Ascii data where pointer expected.
r .... 1level 2,,
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The fact that the program was referencing some data in stack 4 at the
time of the error indicates that the bad pointer was an automatic
value. If the program had been referencing "combined linkage section
4,00, the bad pointer would be a static value. The address modifier
may also be encountered when trying to execute data. In such a case,
the error message will indicate that the segment causing the error is
a data segment such as the stack or the combined linkage section.

The error fault_tag 1 1is often caused by an uninitialized pointer
occupying space previously filled with ASCII data (hence the second
part of the error message).

ILLEGAL MODIFIER

This means that an illegal address modifier has been used. It may
appear in a pointer value or 1in data being executed as regular
instructions.

prog

Error: illegal modifier condition by >udd>Serpent>PJAppledprogiil
(Line 18) referencing stack_4i0 (in process dir)

Possible illegal modifier in indirect chain or uninitialized pointer.
r .... level 2,.

The causes of this error are identical to those of a fault_tag 1/3
error. It is also not restartable. The problem must be corrected
before the program can be run again.

ATTEMPT TO REFERENCE THROUGH A NULL POINTER

This means that a null pointer has been used as a 1oéator value
qualifying a reference to a based variable. It wusually indicates a
logical bug in the program.

prog
Error: Attempt by >udd>Serpent>PJAppledprogi57 (line 23)

to reference through null pointer
r .... level 2,.

The programmer should carefully examine his or her program to
determine how the locator (pointer or offset) value could have a2 null
value at the location in which the error occurred. The variable may
not be referenced with an explicit qualifier

data instead of pl => data

In this case, the default qualifier e.g., based, (p) is used, and
its value should be checked.
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probe
Condition simfault_ 000001 raised at line 23 of prog.
source ,
result = based_num + U4;
symbol based num
fixed binary(17) aligned based (p)
Declared in prog.
value p
null

L I

This error may also occur for controlled as well as based data, if a
controlled variable is referenced before it is allocated.

SIMFAULT NNNNNN

This means that the programmer has attempted to use a pointer with a
segment number of -1 and an octal offset of NNNNNN. The cause is use
of uninitialized address data.

Note: a pointer with segment number -1 and offset 000001 is a null
pointer. In such a case, the error message reads "Attempl to
reference through a null pointer" as described above. The condition
simfault 000001 is signalled explicitly only when the pointer value is
not entirely a valid null pointer (for example, it has a non-zero bit
offset).

ILLEGAL MACHINE OPERATION

This means that there has been an attempt to execute an undefined
machine instruction.

prog

Error: 1Illegal machine operation by progii
Current instruction is:

000004 000000000000 cees 0

r .... level 2,.

The two most common causes of this error are: branching to a
nonexistent element of a constant 1label array, or using an
uninitialized 1label or entry value. The segment in which the error
occurs may be used to distinguish the two cases. In the former, the
segment will be one of those in use (in the example above prog); in
the later, it will be a data segment (stack or 1linkage section) or
some other unexpected segment.
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STORAGE CONDITION

There are two causes of this error. First, the user has attempted to
allocate more based or controlled storage than 1is available in the
system area. This will be acompanied by the message that system
storage is full. '

pbrog

Error: storage condition by >udd>Serpent>PJAppledprogii154 (line 52)
System storage for based and controlled variables is full.

system handler for error returns to command level

r .... level 2,.

The programmer should inspect the declaration of the wvariable being
allocated. The system cannot allocate more than 262,144 words of
storage for any one variable. If the variable being allocated has an
expression for a string length or array bound, the value of those
expressions should be checked. Often they may involve undefined
values. If all allocations are relatively small (e.g., hundreds or
low thousands of words), the problem may be that the allocation is
being repeated too many times. A check should be made for an infinite
loop involving the allocation.

Second, and most common, is that the stack has overflowed. This error
will be accompanied by the message that the stack has been extended.

prog

Error: storage condition by >udd>Serpent>PJAppledprogi166 (line 58)
Attempt to reference beyond end of stack. Stack has been extended.
system handler for error returns to command level

r .... level 2,.

This error will first occur when more than 64K words of stack space
are required, or when a reference is made past the first 64K of stack.
The stack 1is extended to the next 48K boundary. Depending on the
cause for extending the stack, it may be permissible to restart the
program with the start command. Subsequent storage conditions may
occur if additional storage is required/referenced, and the stack will
be extended in 48K increments up to a maximum 1length of 208K. Any
attempt to wuse more than that will cause a fatal process error (see
below). o ‘

One cause of this error is that the program is recursing too deeply
(or infinitely). This case can be verified by examining the frame
number, the second of the two numbers in the in ready message level
information:

r .... level -, 137
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A value in the hundreds 1is a certain sign of trouble. (1) The
cummulative automatic storage requirements for a moderately recursive
program (or set of programs) may also be too great. The required
storage can be determined from a compilation'listing produced with the
"_map" option (under the heading "storage requirements for the
program"). If the storage requirements will not exceed the maximum of
208K, it is safe to restart the program. |

An excessively 1large stack frame size may also arise if there are
automatic variables declared with expressionilength or array bounds,
and the expressions reference uninitialized values., A common mistake
is to make use of another automatic variable in such an expression
whether or not that variable has an initial value specified. For
example, a program containing the declaration

declare
array (array_dim) fixed binary,
array_dim fixed binary automatic;

could cause the error message appearing above. A debugging session
might continue as follows:

probe
Condition storage raised at line 58 of prog.
source

call subr (...);

Here probe has been used to determine where the error occurred. The
source request shows that the error occurred while ¢trying to call
another subroutine. The reason that the error occurs at this point is
that wuntil the subroutine 1is <called (creating a new frame for the
subroutine) the stack is not actually extended. So the programmer
examines the program for abnormally sized variables:

symbol array

fixed binary(17,0) aligned automatic dimension(71902)
Declared in prog.

The symbol request gives the evaluated dimensions for the array,

showing it to be extremely large. (The error could appear in the same

fashion if the large bounds were intended.)

Another cause is subscripting an automatic array with a value far out

of Dbounds. This can be detected in PL/I programs by putting a
subscriptrange prefix on the procedure statement. ' '

(subscriptrange):
prog: procedure;

oo

generally be

(1) In fact, a e in excess o
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O
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end;

In Fortran this can be accomplishéd by compiling the program with the
‘".subscriptrange" control argument.

fortran zzzz -table -subscriptrange

A similar cause is .a string range error; that is, the use of the
substr builtin function with out-of-range arguments. In general, this
is an initial position (the second argument) which is negative or far
past the end of the string, or a 1length (the third or assumed
argument) that is negative or far greater that the actual 1length of
the rest of the string. This error can be trapped by recompiling the
program with a "stringrange" prefix on the procedure statement.

A final cause is the invocation of a function that returns a value
with star (expression) extents. If the bounds of an array developed
as the return argument are bad, or if a bad substr expression or
uninitialized character varying string 1is returned, a storage
condition can be raised after the called function has returned, but
before the calling program has resumed execution. This is indicated
by a storage condition occurring in a system segment. If this is the
case, there will be no other information as to what user program was
executing at the time of the error. ’

OUT OF BOUNDS FAULT

This means that a non-existent portion of a segment has been
referenced by the program. A storage condition due to a stack
overflow is really an out of bounds fault on the stack; as a result,
the causes and recovery methods are similar. The most common causes
include an out-of-range array subscript or substring reference. The
error 1is particularly common when the data in question is a normal
Fortran variable, commoned (occurring in a segment in the process
directory), or uncommoned (occurring in the linkage section), or a
PL/I internal static variable (occurring in the linkage section), or
an external static variable (occurring in a segment in the process
directory). If the segment is the program itself, it is 1likely thst
the program 1is referencing outside of the bounds of a label array or
an internal static array that has an initial value specified but has
never been modified. ‘
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ILLEGAL PROCEDURE -~

This occurs when the hardware is requested to perform an illegal
operation. The most usual cause is uninitialized decimal data.

baddec

Error: 1illegal_procedure condition by >udd>Serpent>PJApple>baddec
(line 5) referencing stack 413320 (in process dir)
f ... level 2,.
probe
Condition illegal_procedure raised at line 5 of baddec.
source
dv = dv + 1;
symbol dv
fixed decimal(7,0) aligned automatic
Declared in baddec.
value dv

Error: illegal_procedure condition by arlthmetlc to_ascii_1112
(>system library standard>bound_trace_ )
referencing pl1 operators 110

r .... level 3,.

release -all
r e & &

Here probe has been used to show the source of the line at which the
error occurred. It contains a reference to a decimal variable. This
is sufficient evidence to believe that the problem is wuninitialized
decimal data. Displaying the value of the variable will cause the
same error again, confirming the diagnosis of the problem. (The
release command, with the -all option, is used to flush execution of
probe, suspended by the second occurrence of the error, and baddec,
suspended by the first,)

Other, 1less 1likely, causes of the same error are: transfering to an
element of a label array outside of the bounds of the label array, and
referencing uninitialized label or entry variables. In the former
case, the location of the error will often be listed as the first line
of the program; the line from which the condition is signalled will
not be available. In the latter case, the location of the error will
usually be in some unexpected segment.
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CONVERSION

This means that an error has occurred in the conversion of a character
string to some other data type. This condition will occur in
conversion to an arithmetic value if the string 1is not & correctly
formed number. It will occur in conversion to a bit string if the
source character string contains characters other that "1" or "O",.

badconv

Error: conversion condition by >udd>Serpent>PJAppled>badconvi2?
(line 6 onsource = "one", onchar = "o"

Illegal character follows a numeric field.

system handler for error returns to command level

r .... level 2,.

The error message gives, in addition to the 1location at which the
error occurred, the values of the PL/I builtin functions, onsource and
onchar. Onsource represents the character string being converted;
onchar is the (first) character in the string which is invalid for the
conversion.

This error may arise during implicit or explicit conversions among
variables (or the results of expressions) in the program, or during
execution of a get statement when the input 1is converted to an
arithmetic or bit value. :

SIZE

This condition has three causes. It will occur when the value
assigned to a fixed point datum exceeds the precision of the target --
for example, assigning the value 9999 to a fixed binary(3) datum. The
error will occur in this way only only if size checking was enabled
for the statement in which the assignment was performed by a size
prefix on the statement or the procedure statement. Second, it will
occur during picture controlled conversion, if the target field is too
small to hold the value being converted. Again size checking must be
enabled. Third, it will occur during a put 1list or put data
statement, when the value stored exceeds the precision declared for
the variable, or during a put edit statement, if the output field
cannot hold the value being output. Size checking is always enabled
for put statements.

size_err

Error: size condition by >udd>Serpent>PJAppledsize erri136 (line 14)

Precision of target is insufficient for number of integral
digits assigned to it.

System handler for error returns to command level
r .... level 2,,
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The user should be aware of a side effect of a size condition raised
while executing a put statement. A common debugging technique is to
include an error on unit within the program that dumps 2all the
variables: '

on error begin;
put data;
end;

- If a size condition occurred, invoking the on unit, the put data
statement within the on unit will cause another size condition to be
signalled when formating the variable for which the condition was
originally signalled. The on unit will be invoked a second time, and
the size condition signalled yet another time, and so on, ad
infinitum, eventually leading to a storage condition or fatal process
error.,

ERROR CONDITION

An error condition will be reported when an erroneous state arises in
the program, and there is no specific condition for that state. For
example, this includes use of mathematical builtin functions with
arguments that are out of range. '

The following program is used to illustrate a typicél situation in
which the error condition will be raised.

bigexp: procedure;

del sysprint file;

put list (exp (2345)); put skip;
end;

Executing the program will cause the condition to be signaled. The
system on unit gives the reason for the specific cause of the problem,
~and states a fixup to be taken if the program is restarted.

bigexp

Error: error condition by >udd>Serpent>PJAppledbigexpi53 (line
exp(x), x > 88.028, not allowed

Type ""start"" to set result = .17014118e+39

r .... level 2,. :

start
1.701e+038
r o e 0 @

After receiving the error, the programmer may decide that the standard
fixup is acceptable, and restart the program as has been shown above.
Notice that the program proceeds normally to output the result as set
by the action of the system on unit, .
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SUBSCRIPTRANGE

This means that a subscript specified in an array reference is outside
of the bounds of the array. The condition 1is normally raised only
when the programmer has specified that subscript range checking be
performed (by placing a subscriptrange condition prefix on 2 PL/I
procedure statement, or compiling a Fortran program with the
-subscriptrange control argument). Such checking is useful when there
are unexplainable storage, out of bounds, or fatal process errors.

subrange

Error: subscriptrange cohdition by >udd>Serpent>PJApp1e>subrange:17
(line 7).

A subscript value has exceeded array bounds.

system handler for error returns to command level

r .... level 2,. '

probe

Condition subscriptrange raised at line 7 of subrange.
source
array (i) = i;
value i
5

symbol array
fixed binary(17,0) aligned automatic dimension(u)
Declared in subrange.

Above is an example of a subscriptrange condition. Upon receiving the
error, the programmer enters probe to determine the cause of the
problem. The source request gives the text of the liné on which the
error occurred (line 7). He then displays the value of i and compares
it with the dimensions for the array as given by the symbol request.
Here the subscript, i, 1is only a 1little bit out of range. This
indicates a 1logical bug, specifically, that the program 1is not
constraining the value of the subscript properly. Alternatively, if
the value of the subscript were grossly out of range (for example,
-72301292), this would be an indication that the problem was that the
subscript was uninitialized or assigned the value of some (function of
an) uninitialized variable.

This condition may also arise when a function which returns a
dimension (*) array is used, and the bounds of the array returned do
not match the bounds of the array to which it 1is assigned. For
example, assume that data has dimension (4) and that array_fun returns
an array with dimension (5). Then

data = array_fun (...);

will cause a subscriptrange condition to be signalled.

4-29



STRINGRANGE

This means that a substring of a character or bit string value as
specified by the substr builtin function is not completely contained
within the string value. Given the reference

substr (s, 1, Jj)

the error implies that one of two conditions 1is true: that i,
specifying the starting position of the substring, is less than one or
greater than the current length of the string, or that j, specifying
the 1length of the substring, is less than zero or greater than the
number of positions included 1in that portion of the string from

position i to the end.

The stringrange condition will only be raised if the programmer has
compiled the program with a stringrange condition prefix on the
procedure statement or on the statement which uses the substr built-in
function.

stringrange

Error: stringrange condition by >udd>Serpent>PJjAppledstringrange
(line 7). A substring specified by substr is not completely
contained in the first argument. System handler for condition
returns to command level.

r .... level 2,. _

\

probe
Condition stringrange raised at line 7 of stringrange.
source :
substr (str, 1, i) = "a";
value 1
-1
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FIXEDOVERFLOW, OVERFLOW, UNDERFLOW

These errors indicate that the result of a computation has exceeded
the precision of the machine. Fixedoverflow applies to fixed point
computations and indicates that the result is too large. It should
not be restarted.

folf

Fixed point overflow by >udd>Serpent>PJApple>folfi{143 (line 27)
System handler for error returns to command level
r c o 00 level 2,.

Overflow applies to floating point computations, and indicates that
the result is too large. It should not be restarted.

olf

Error: Exponent overflow by >udd>Serpent>PJApple>olfi160 (line 33)
System handler for condition returns to command level
r .... level 2,.

Underflow applys to floating point computations,'and indicates that
the result is too small., The program is automatically restarted with
-the result of the computation set to O.

unfl

Error: Exponent underflow by >udd>Serpent>PJAppled>unfl{167 (line 39)
r e o 08 B

Notice that after an underflow condition the system does not enter a

new command level, but instead continues with the program. Here it
has terminated normally, returning to command level 1.
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PROGRAM INTERRUPT

The program_interrupt command is used to reenter a command subsystem
such as edm or probe after an error condition or quit signal. The
- command signals the program interrupt condition which is trapped by
the subsystem. If the user mistakenly issues a program interrupt
command to reenter a subsystem that does not handle the condition, or
when there is no subsystem active, the condition will be reported as
an error at command level.
‘ 4
program_interrupt

Error: program_interrupt condition by program_interrupt| 71
(>system_ 11brary standard>bound_command_env_)

r .... level 2,.

If there is no subsystem active, the user should issue a release
command to flush the program interrupt condition. If the wuser is
trying to reenter a substem that does not handle program_interrupt, he
should issue a release command to flush the program_ interrupt and then
a start command to ‘reenter the subsystem. (Normally, however, 2
subsystem may be reentered by a start command only if it was suspend

by a quit signal.)
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SECTION V

FATAL PROCESS ERRORS

In general, a fatal process error occurs when the system detects a
condition such that the process is not able to continue running. (In
particular, the system default on unit cannot be executed to interpret
the cause of the error.) The action taken in this case 1is to
terminate the process in which the error occurred and to create a new
process for the user. Because it 1is a new process, there is no
information available about the programs that were running when the
error occurred, the value of program variables, etc. The only clue as
to the cause of the error is the error message.

The single most common form of a fatal process error is an out of
bounds error on the stack. The causes are the same as for a storage
condition (see above) arising on the stack. The message that 1is
generated by the system designates that a fatal error has occurred,
and then gives a error message indicating a more specific problem.

Fatal error. Process has terminated Out of bounds fault on user's
stack. New process created.

In the event of this kind of fatal process error, it is advisable for
the wuser to recompile his program with subscriptrange and stringrange
checking enabled and try the program again. If a stringrange or
subscriptrange condition then occurs instead of the fatal process
error, then it is likely that new error is the source of the problems.

If the fatal process error recurs despite the checks enabled, then the
cause of the problem can be just about anything. It 1is recommended
that the wuser check his access to all programs and files that he is
using to insure proper access. He should also check for the possible
causes of a segment fault error. Finally, calls to system programs
should be <checked to see 1if they conform to all documented
conventions, Should these checks fail to turn up a clue. He should
use the probe command to set breakpoints at various strategic points
in his program to isolate the point at which the fatal process error
is occurring. Often the process will have to be repeated with
additional breaks set until the location is narrowed down to a single
statement.



There are several other kinds of fatal process errors that the user
may see. They include:

No unclaimed signal handler specified for this process.
This means that no default on unit could be found. The
possible causes include subscript and stringrange errors, and
the use of uninitialized address data. (See above and the
previous section.)

Fault in signaller by user's process.
This indicates the presence of a very complex error condition
and probably involves more than one cause. The user should
apply the methods of described for the other errors and hope
for the best.

Unable to perform critical I/0.

This means that the user's process was unable to perform an
input or output operation at a eruecial point. For example,
writing out an error message. This indicates that the 1/0
attachments for the user_input, user_output, error_output and
user i/o0 I1/0 switches are 1in an untenable state. The user
should consider the kinds of operations that he performed
prior to the fatal error, and determine if they conformed to
documentation.

Process terminated because of system defined error condition.
This is a catch all message. Again, the user should ¢try the-
methods described above.

The reader should recall the comments about errors that vanish after a

new process 1is created made in the introductory remarks to section
IV. They apply to a fatal process error as well,
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THE TYMNET NETWORK

Assignment of TYMNET user id's and passwords contact:

Lacy Johnson
Honeywell LISD
Multics Computer Center
Box 6000 Mail Station K40
Phoenix, AZ 85005
Phone: (602) 249-7303 HVN 341-7303

LUCAL LINES

D> a "help TYMNET lines" to obtain a list of TYMNET dial-up lines
i1 the major cities serviced by TYMNET.

COST

TYMNET charges $7.50 per connect hour which will be passed on to
thie appropriate cost center. :
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THE TYMNET NETWORK

® SUPPORTED TERMINAL
0 TYMNET supports a wide variety of terminal types. Each terminal
type has an identifying character which must be sent to TYMNET
when you first 1log in to establish the transmission
characteristics of the terminal.
IDENTIFIER TERMINAL REMARKS
-Speed Baud Type
(cps rate
b 15 150 TermiNet-300 Full Duplex,
TTY-37 odd parity
Hazeltine
Execuport
d 10 110 TTY 23/35 Full Duplex
TermiNet-300
a 30 300 TermiNet-300 For thermal printer
(RECOMMENDED) Execuport terminals, a delay
Texas Inst. of N+6 or 7
CSC character times
Hazeltine CRT is used.
carrigae 15 134.5 | Datel Multics only accepts
return IBM 2741 EBCDIC terminals
through TYMNET.
® Only 300 and 134.5 baud lines are available on Multics for access
through the TYMNET network.
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THE TYMNET NETWORK

LLOGG:NG INTO TYMNET

Turn on the terminal and coupler.

If the terminal has adjustable data transmission speeds, set
the terminal to 30 cps. This is to handle TYMNET's initial
message. Lower settings give a garbled message during login.

If you are using a terminal that has an Auto Linefeed switch
(such as the TermiNet 300), turn it off during the initial
login procedure with TYMNET. Once you have made contact with
Multies you may turn it back on.

Dial the TYMNET phone number and wait for the high-pitched
tone. (If the tone sounds weak or raspy, hang up and re-dial
to obtain a better line).

Place the telephone handset in the coupler or depress the
"DATA" button if using a 103A or 113A dataset.

The following message will be sent to your terminal at 10
cps: PLEASE TYPE YOUR TERMINAL IDENTIFIER

Set your terminal to the desired speed (if necessary), and
type the appropriate letter or CR (carriage return).

TYMNET will then send: ~XXXX-YY~-- PLEASE LOG IN: where:
XXXX is the remote access node number, and YY is the port on
the node to which your terminal is connected.

(OPTIONAL) You may check for the presence of the network
supervisor (which controls the Tymsat you have called) by
typing a single CR. If the supervisor is 1in control, the

following prompt will appear: USER NAME:
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10.

1.

12.

13.

14,

15.

16.

THE TYMNET NETWORK

You may need the following control characters before entering
your user name:

a) control-H notifies TYMNET not to echo characters

b) control-X to be used if you plan to input data from
paper tape, cassette tape, or any other
non-keyboard device. TYMNET must be able to
start and stop data entry.For this,
control-Q starts the device and control-S
stops the device.

¢) control-P. to be used if your terminal can o6nly accept
even parity. '

After receiving "PLEASE LOG IN:" or "USER NAME:" enter your
TYMNET user id (preceded by control characters if necessary).
followed by a CR. (user id may be in upper OR lower case).

TYMNET will then prompt you for your password: PASSWORD:

Respond by typing your password(in wupper or lower case),
followed by a CR. NOTE: If you want to eliminate the prompt
"PASSWORD:", enter your TYMNET user id, a semi-colon(;), and
the password followed by a CR.(THIS MAY NOT WORK FOR
NON-ASCII TERMINALS)

You should then receive either a semi-colon(;) or the
following: P nn (which indicates the port number of the
TYCOM connected to Multics) HOST IS ONLINE

From here on, the 1login procedure is exactly as if you were
dialing directly into Multics.

When you logout from Multies, TYMNET will respond:

CP DISCONNECTS DROPPED BY HOST SYSTEM
PLEASE LOGIN: (at this point you may hang up the phone)
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THE TYMNET NETWORK

¢ TYMNET PROBLEM RESPONSES

1. ALL PORTS BUSY All available Multies TYMNET ports are in use
at the transmission speed you have requested.
Try again later or try another transmission
speed.

2. BUSY TONE If received when dialing the TYMNET network,
wait a few minutes and try again. If the busy
tone persists, call the local telephone repair
service to check if the local lines are truly
busy or out of service. If lines are continously
busy, but not out of service, notify the Multics
Computer Center.

3. HOST DOWN Indicates the'Multics system is not in operation.
Wait and try later or contact the Multics

Computer Center.
4, ERROR ON PORTn System is operationa. but a specific port

or channel is not answering. Notify the Multics
Computer Center.

@ To report trouble call the Multics Computer Center - (602)249-77
or HVN 341-7567
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ALABAMA
Birmingham

ARIZONA
Phoenix

ARKANSAS
Little Rock

CALIFORNIA
Alhambra
E1 Segundo
Los Angles
Los Angles

Mountain View
Mountain View
Newport Beach
Oakland
Oxnard

Palo Alto
Riverside
Sacramento
San Clemente
San Diego

San Francisco
San Josc
Santa Berbara
Santa Rosa
Van Nuyu

COLORADO

TYMNET TELEPHONE NUMBERS

205/9142-4141
002/249-9261

N V2o X X ) -y n
501/372-5780

213/572-0999
213/640-1570
213/629-1561
213/683-0451
415/961-T7970
415/941-8450
714/540-9560
415/465-7000
805/487-0482
§15/326-T015
T14/325-9372
916/441-6550
T14/498-3130
714/291-8700
415/391-9325
408/984-5500
805/966-3184
707/526-2180
213/986-9503

Colorado Springs>03/471-9815

Denver

CONNECTICLT

Bridgeport
Danbury
Darien
Hartford
New Haven
Waterbury

DELAWARE

Wilmington

Washington
Washington

303/458-7921

203/579-7820
203/792-3060
203/655-8931
203/568-2610
203/787-5974
203/757-2537

302/658-5261

DISTRICT OF COLUMBIA

703/341-0200
703/841-9560

FLORIDA

Fort Lauderdale 305/467-7550

Jacksonville
Miami
Orlando
Pensacola
Tampa

St. Petesburg

W.Palm Beach

GEORGIA
Atlanta

HAWAITI
Honolulu

IDAHO
Boise

ILLINOIS
Chicago
Chicago
Freeport

Freeport
Rockford

INDIANA
Fort Wayne
Indianapolis
Marion
Southbend

TOWA

Cedar Rapids
Des Moines
Iowa city

KANSAS

Topeka
Wichita
KENTUCKY

Louisville

LOUISIANA
Baton Rouge
Lafayette

G-6

904/721-8100
305/374-7120
305/841-6850
904 /434 -5514
813/229-0981
813/536-7823
305/622-2871

404/659-66T0
808/521-T481
208/343 -4851

312/346-4961
312/368-4607
815/232-2181
(30 cps)
315/233-2186
(10 cps)
815/398--6090

219/424-5162
317/257-3461
317/662-0091

219/259-9941

319/364-3371
515/280-9600
319/351-4046

913/233-1612
3167265 -1241

502/361-3881

504/927--6400
318/235-5202
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New Orleans

AARYLAND
Annapolis
Baltimore

fASSACHUSETTS
Boston
Boston
Cambridge

IICHIGAN
Ann Arbor
Detroit
Jackson
Kalamazoo
Southfield
St. Joseph

INNESOTA
Minneapolis

ISSOURI
Kansas City
St. Louis

EBRASKA
Omaha

EVADA
Carson City
Las Vegas

Ew HAMPSHIRE
Nashua

EW JERSEY

TYMNET TELEPHONE NUMBERS

504/586-1071

301/268-9290
301/547~8100

617/964-3925
617/964-3900
617/491-5476

313/665-2627
313/963-3388
517/784-8522
616/385-3150
313/355-2950
616/429-2568

612/854-6659

816/753--6620

314/421-5110

402/329-2970

702/882~7810
702/386-1899

633/888-3354

Englewood Cliffs201/894-8250

Moorestown
Piscataway
Princeton
Wayne
Union

W YORK
Albany
Buffalo
Corning

609/235-3761
221/7981-0370
609/452-8228
201/785~4480
231/964-6300

518/463-3111
716/856-1400
607/962-5071

Huntington, L.I.516/673-5780

New York City
New York City
New York City
Niagra Falls
Rochester

Syracuse

White Plains

NORTH CAROLINA
Charlotte
Durham

OHIO
Akron

Cincinnati
Cleveland
Columbus
Dayton
Toledo

OKLAHOMA
ODklahoma City
Tulsa
Tulsa
Tulsa

OREGON
Portland

PENNSYLVANIA
Allentown
Erie
Erie
Harriburg
Philadelphia
Pittsburgh
Valley Forge
York

RHODE ISLAND
Providence

SOUTH CAROLINA

Greenville

TENNESSEE
Memphis

212/350-9100
212/551-9322
212/7344-7445
716/285-9354
716/546-1410
31574377111
914/761-8449

704/376-0320
919/549.-0441

216/535-1861
(30 cps)
513/242-7040
216/781-7050
614/421-7270
513/223-3847
419/243-3144

405/947-0561
918/492-5306
918/492-1687
918/663-2220

503/224-0750

215/433-6131
814/725--8671
814/454-6467
717/236-1190
215/561-6120
412/765-1320
215/666-9190
717/846-4802

401/351-2920
803/271-2418

901/345-1111
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TEXAS
Austin
Baytown
Beaumont
Dallas
El Paso
Ft. Worth
Houston
Houston
Houston
Longview
Lubbock
Midland
Odessa
San Antonic

UTAH

Salt Lake (ity

VIRGINIA
Norfolk
Richmond

WASHINGTON
Seattle

WISCONSIN
Madison
Milwaukee
Oshkosh

BELGIUM
Brussels

Contact E.

233-3700

CANADA
Calgary

Calgary
Calgary

Edmonton
Montreal

TYMNET TELEPHONE NUMBERS

512/444-3280
T13/427-1123
713/832-2589
214/638-5800
915/544--9590
214/263-2341
713/785-4420
713/785- 4411
713/780-7390
214/758-0801
806/762-2402
915/683-5645
915/563-0273
512/734-7381

801/582-8972

804/622-0435
804/649-3050

206/622-T7930

608/221-4211.

414/257-3482

414/235-4594

Godhaird

403/263-7301
(30 cps)
403/263-2006

(14.8 cps)
403/263--2072
(10 cps)
403/423-4888
514/878-0584

(30 cps)
Montreal 515/878-0589
(14.8 cps)
Montraal 514/878-0588
(10 cps)
Ottawa 613/563-9841
(30 cps)
Toronto 416/863-6202
Vancouver 604/688-9811
(30 cps)
Vancouver 604/688-4838
(14.8 cps)
Vancouver 604/688-4338
(10 cps)

ENGLAND

Contact Allen Jenkins at
N01-600-4671 or 01-U432-5573
for further details to use
the Data Base Service of the
British Post Office.

FRANCE

PARIS
Contact Mr. Feuvrier
DTRI

246 RUE DE BERCY

PARIS CEDEX 12 75584

(A1l France is "Toll Free"
.o TYMNET Nodes)

346-12-55 EXT. 4331

TELEX: 670372

GERMANY

FRANKFURT
Contact Mr. Helmuth Wolf
(611) .211.33.20

HOLLAND

AMSTE®DAM
Contact Mr. V. Moorsel
070-753652

MEXICO

G-8
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TYMNET TELEPHONE NUMBERS

MEXICO CITY
Contact Mr.Rafael Rivera
of CONACYT
905/524-7365

NETHERLANDS ‘
The Hague 46-97-61

UERTO RICO
SAN JUAN
Contact Mr. Ed Lukas
724-3989

SPAIN
MADRID
Contact Mr. Jaime Carvana
248-8531
WITZERLAND
BERNE
Contact Mr. Urs Loosli
022-28-T1i17
(All Swit.zerland is
"Toll Frece" to TYMNET Nodes
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ABBREV EXAMPLES
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:pwl

:wta_ad

Dirs
Segs

GRT

ccns
FOREDW
FORDAK
FORRRR
~-dtm
-dtu
-master
bob

E

JUNK

ME

-wd
zacx

am

DEFER

no
rest

yes

ABBREV EXAMPLES

"-ds CRF_cabinet™
"ewl &1; twl &1; pwl &1; dl &1.wl"

"tape ansi_ 1 -create -name sample -number 1 -format db
-expires 12/31/99 -density 800 -ring"

([dirs **1)

([sezs *#*])

-ctl "p*a “a"a v*.3f r~.3f m~.3f b~d d*d $~.2f"/" -date
-hour -min -vt -rt -mut -pgt -$t

-dev user_i/o -dim syn

-ds "FOR Wallman" -he "AT PCO"

-ds "KAYDEN: CISL"™ -he "Cambridge MA"
-ds "STA-D DVP" -he "RON RIEDESEL"
-dten -sort dtem

-dtu -sort dtu

-in 15 -dv dtc300s -hyph

Alvarado

[home_dir]>exl

[pd1>junk

[user name]

fwd]

ac x ([segs *¥ _grchivel)

accept messages; memo}-on

am -hold -call "do ""ec >udd>m>1lls>ec>mess handler
defer &f1""";gr -set -call "print messages"

answer no --brief
answer rest
answer yes -brief
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xpli

:ale

sysup

ivt
unmask

athvn
cl

cispn

ro

mnth

rtape

wtape

cpa
U

LSOLD

return

ABBREV EXAMPLES

asr rexl>o -before >sss

asr >udd>Demo>dbm_test>linus>executable -~after
work.ng dir

cale "(page fault histogramipfh.last pf time)-
(disk_traffic _datai2,d)/6000000"

calc "(tc_datall400+apte.virtual cpu time)/60000000"
call hcs_$set_ips mask -0 -2 -r -0 O

can be reached at 703-790-3213, hvn 231

cf -a; rl -a

check info segs ~pn >doc>iml_info>¥*¥ . info -pn
>doc>info>¥* info  -pn >udd>m>1ib>info>** info -pn
>ex1l>info>¥* info

ro; am -pr -bf; rdy

comp monthly --in 10 -of [month name].report -pm
[month name] -pass 2

copy file ids [string tape_ibm_ [response "tape
name:"] -nb [response "file number on tape:"™] -bk
[response "block length:"] -rec . [response "rec

length:"] -fmt fb -mode [response "ascii or ebcdic:"]
~-den [response "density:"] -no labels -retain alll] -ods
[string record stream ~-target vfile [response
"segment name:"]7J

copy file -ods [string tape_ibm_  [response "tape
name:"] -nb [response "file number on tape:"] -bk
[response "block length."] -rec [response "rec
length:"] -fmt fb -ring -cr -mode [response "ascii or
ebedic:"] -den 1600 -no labels -retain alll -ids
[string record stream ~target vfile [response

"segment name:"]7J
cpa -minlines 1 minchars 2
cwd <

cwd >udd>m>tac>s;in ls;tmr 1ls;dn ls 1n lt;an working 1ls
1s 1n 1t -

cwd [value old dir]; pwd
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cwdd
tapelist
h

/status

:dd
dm

NUGAMES

DIE
later
mftx

,inf

cerf

ypf

.rim

vip

do¥*

please

cpmsy

finde

ABBREV EXAMPLES

cwd; cwd

cwd;fo tape_list;tapac tl cdt;ro;dp -dl tape_list

cwd; pwd

date time;ioa [string "USER 1ID " [user name]

[user projectll];ioa $nnl "TERMINAL NUMBER ".user
device channel;ioa_ Tstring [system n_users] USERS ON

- SYSTEMJ

"~ dd -force

defer_ messages; memo -off

df p>new_games -bf;fo p>new games;do "ioa_ &71;1lsd &1 -a
-sort" ([contents p>gamelist]);ro;cpa pd>master_ games
p>new_games;dl p>master games;rn p>new_games

" master_games

dl [pdl>stack 4
dm;a  -hold -cull do ""sms [1lms] Messages Deferred."""
do "answer yes -bf move test>&l1.runout saved>=="

do "comp &1.info -of &1.info -gl;an
&1.info.compout &1.info; dn &1.info.compout™”

do "ioa_ &l;cpa saved&l test>&1 5 1" ([segs
test>*#*])

do " answer no- -bf cr &l1.p; tc &1.p; fo &1.p; profile
&1; ro"
!

do " rdn; gr -control """/Yes Master??”/"" -set -call
pm"
do " set ﬁty ~-ttp vip7200 -modes

echoplex,1180,"ctl char,polite,replay,&fi"
do "&1 ([segs &2])"

do "&1 [directory &21>([files &2]) &f3"
do "&qfiM

do "(cd cwd) [entry &1];cp -acl &1>*%¥* =-z;cwd <;sbc
[entry &1] &2"

do ". call hcs $make ptr -1;1 &1 &2 -r -1{1 -r -o O"
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1st

cr
rf

pcd

macabs]

find

sval

valu

grn
listprog

IPSstaff

rut

:def

14

2 2

WEEKLY

PLI

COMP

:cispn

ABBREV EXAMPLES

do ". call 1lib sort tree $by primary name -p &1 -p &2
-p &3 -p &4"

do ". create &1; if arg &2 -then ""addname &fi1mnn
do ". dm;rf &fl1;ioa_ "3/Done.j;am -short -print"

do ". if arg &1 -then "". pecd &f1"" -else "". pcd mem
cpu l)age"""

do ". if argeq true [exists segment &1.absout] -then
""truncate &1.absout""; ear &1 -rt -g 1 -ag [spe &11]
[suffix &1]"

do ". in &1; 1rn &t"

do ". 1ioa ""7a: '"a' changed to '"a'"" &1 [string
[value &1]] &r2; value$set &1 &r2"

do ". ioa [string [value &1]1]"

do ". ioa_ ~a [gpn nuwgqun gon

do ". list -nm -all -bf -sort nm &1.%%¥n

do ". memo -al -time ""1245. &1"" &2 [substr [day name
&1] 1 31"" 1300: IPS Staff Meetingm"®

do ". on cleanup im -brief ""dm; runoff &rf1l; im;
ioa_$nnl "nv

do ".abf :rd do "":r &1M"un

do ".af ::comp &1"

do ".af ::pll1 &IV

do ".1l"j;ioa_  “"i;ws >udd>m>lls "ls =-all -sort dtu
-mode -length -name -dtem -dtu";do "ioca_  “i;pr

>udd>m>11s>ec>&1" ([segs >udd>m>lls>ec>**])

do ":2 [spe %1 pl1l;LK &1 1list pli1;UL &1 pli;pll &1
-map &f2;:3 [spe &1 pl1].1ist;SEVERITY pl1 &1"

do ":4 [spe &1 compin];LK &1 compout compin;comp &f1
-of;:3 [spe &1 compin].compout™

do ":1f 4; ws &1 ""cis -pn [wd]l>¥* _dt [default [value
doc_changes date] &2] &3 &4 &5 &6 &7 &8 &g"n
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:doud

zap

ABS

URAT
MORE
REPLY

CPW

pushname

sm
ckm

no
=pr_cal
CD

rcmpsr

:cmpmsf

cpit

=cd

. typos

ABBREV EXAMPLES

do ":par &l;ear [home dirl]l>&1 -tm [response ""What
time2""] -ag do [wd] &fr2"

do ">udd>m>ab>value$set dir [wd] =-cm ""Set by the zap
abbrev"";new_proc"

do "ABSUT1 &1 &r3;ear ME>&1 -rt -q [default "2" &4]1 -of
pooldir>&1.absout -bf -ag &1 &2 [f1 nwrgnn g5 &&]
&r3;lar -position -q [default non &y qn
[>udd>m>rab>new>abs_date] [wd] ’

do "C [sysn] / [sysm]l"

do "J4EY ::sm &rfi1"

do "HEY [1ms] &rfi"

do "ac xf &1 [pdl>[entry &2];if is [pdl>[entry &2]
~-then ""compare [pd]l>[entry &2] &2 &3 &4;dl [pd]l>[entry

&2 ] nun

do "add name &1 &!; delete name [directory &11>([name
&1 21); r~ename [directory &11>[name &1 1 1] &2;
add _name tdirectory &11>&2 [name %1]; delete name
[directory &11>&!"

do "um -print;send message &f1"

do "answer no mail >udd>&2>&1>&1"

do "answer no ~bf &f1"

do "calendar &1/01 -fw holidays tirthdays"

do "ecd &1;SIS &1;SID &1v

do "comp psr.[substr &1 1 3] &f2 -pm ""&1, 1978"" n
[month name [response "Month No? (1-12)"]/1]

do "compare &2>&1 &3>&1" ([index set 0 [response "Last
comp no?"11)

do "cpa &1 <(o0ld new)>=="

do "create dir &1;(sis sid) &1 (rew sma) [user
name]l; (sis sid) &1 (re s) ¥.da &1 [user name].[user
project]l;sa &1 (sma s) ([user namel].[user project] #*)"
do "create wordlist &1;trim wordlist &1.wl;

print wordlist &1.wl"
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yet,

 cig,
setre
=dla

REFRESH

gxab

comp

:rfdtm

filexist

:dpnt

dofa

ADDTIME
fout
z=dsrc
7110g

CALENDAR

ABBREV EXAMPLES

do "cwd;if [less [value Time] [time]] -then ""ioa_
YES!I"" -else ""ioa_ No."x[value Timel"";cwd &1" [wdl

do "cwd;value$set Time [time 30 minl;cwd &1" [wd]
do "da &1 ..;sa &1 re * ¥ ¥: da &1 ¥ _SysDaemon.*"
do "dl &1.(absin absout)"

do "dl [pdl>[entry &1] -bf;mv &1
[pd]l - [entry &1] &1"

[pdl>[entry &1];mv

do ™41 [pdl>abr -bf;fo [pdl>abr;if arg &2 -then ""do

. ""lHl.u &‘t:)"l'"""";do "".1 &q‘l"";do "".u"";r'o;if iS1Zf

[pd]l>abr -then ""qxr [pd]>abr 1s/"/e.a/ s/"e.ab*/&%f/
‘Ip"" |}

do "iIm; compose &f1; am"

do "dm; memo -off;rf &1 -pm [string [yvear] [month name]
[day! at [time]] &f2;im;memo -on"

do "do ""if [exists segment &&1! -then -else """"joa
&&inrnnunn ([contents &1

do 'dp -ds ""MAY, CABINET"" -he [string [default
[upper_case [entry &1]1] &r2]] -q [default 3 &3] -ned
&4 1M ;

do "<a &1 &2 ""push wdir [if [ngreater [index [status
-tp 1] directory] 0 ] -then &1 -else [directory &1]];
&3 &:-flU; pop wdirm"®

do "o &1l.list;ioa_ "1"3/;plis$times;ro"
do "o &1;iobdetach error_output;io attach error_ output
syn_ user_output"

do "io =cp>+src.&l.list;ds [=gttd>aft ¥*src] -ch;ro;ioa
"M"ysic.&1.1list Created.m"” -

do "to >udd>m>e jw>[month name].log time; ioa_$nnl
[datc_time]; ro"

do "fo CPS>calendar;calendar [date] -fw
HDS>; >holidays;do "M"calendar """"&LE1 month"""" -fw

HDS>} >holidays"" ([index set 12]);ro;DPDL CPS>calendar
&f1"
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ec

usage

rl

check

fini

ansrvxxx

TALK
ARDIND

:indip

deo

reo

syn

GONE

asd
lsw
first

» prmail

ABBREV EXAMPLES

do "if [and [not [exists segment &l.ecl] [exists

segment &1.absinl] -then ""an &1.absin &l.ecj;exec_com
&f1"" -else ""exec_com &fimnn

do "if [equal &n 0] -then ""ps usage: Usage is:
usage"" -else ""ps usage: Wrong number of arguments
supplied. For usage instructions, type
|l"Il"usage"""ll""" .

do "if [exists argument &1] ~then ""release --all""
-else ""release"""

do "if [greater [status &1.pll1 -dtem] [status &1
~-dtem]] -then ""ps &1 has been modified"""

do "if [have mail]l -then ""mail &rfi1"" -else ""do
>udd>m>vv>basement>say; logout &rfim"""

do wif [or [equal [format_line "a
[last_message_sender]] [user namel]l] [equal [string
[subtstr [last_message] 1 10]] Acknowledgl]] -then -else
""sns [last message sender] nnnn(AnsJering

service)  unnen &fT""F
do "am;sm &1 &2;dm"
do "ind &1 -lm 3 -in 2 &f2"

do "ind &1.incl; if [query Bad?] -then '""do ""n":r
[pd]>&1..ncl.ingnnnnunn

do "io attach Jjunk discard "io open junk so0;io detach
error_output;io attach error output syn_ junk;deomess"

do "io :lose Jjunkj;io detach (junk error_output);io
attach error_output syn wuser i/o;reomess"

do "io_call attach &1 syn_ &2"
do "ioa_ ""NOT TED""; do ""&f1 &rf2"""

do "ioa ""I WILL BE AWAY "IL &1 - LOG ME OUT IF YOU
NEED THE TERMINALM"™ "

do "liink (&f1) [home dir]l>hh>=="
do "list [where &1] &rf2"

do "1s -nhe -first [defau}t I &1]"
do "mail >udd>&2>&1>&1 &f3"
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bday

:pli
:1lo

prf

:dpx

:pxa
zexc

vip

reply

ddl
lv
RDN

linus?
I0CD

speak
=edl

zer.oj3

ABBREV EXAMPLES

”do.“ﬁehsa;alarm -repeat 12months --date ""&f3I"" &1 &2's

birthday!"
co "pll &1 -table -symbols &f2;ioa_Done."

o "pmotd; if [have maill -then ""if [query MAIL?]
_then """"mail"“"""";—1ogout &1 &2"

do "pr &1 1 9"

do "print &1.runout 1 "

do "px &1 -sm :ep>lentry &1].px; dp -ds ""MAY,
CABINET"" -he [string [default [lupper case [entry
&1].px] &r2]] -q [default 3 &3] -ned -dl &f4 :cp>lentry
&1].px"

do "px &1!%*% _sm :cp>[entry &1].archive.px &f2"

do "rn &1 !!!!5rn &2 &1;rn 111! &2%

do "set_tty -ttp vip7200 -modes
echoplex,1180,polite,replay,&fi"

do "sm [nmf last sender] &f1"

downlog memo -al -tm [minus [system next_down_time] .1]
-call LOGOUT//

dp -dl
dp -dl [segs *¥ 1list]
general ready -control "a”/ -level;

gr -string [substr [string [system installation id]] 1
1] -date_time -level -set -call pm;dm;memo -onj;rdn

help -pn >udd>Demo>dbmt>x>doc>(linus linus _pre release)
io (close detach) |

io (close detach) user_output;io attach user_output
syn_ user_i/o

io attach efo_ discard_j;io detach error_output;io
attach error_output syn_ efo_

io_call attach error_output vfile
[home_dir]>error.msgs
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ropen

mark

=us

down?

lkel

WAIT
newu
Dear
mail?
ti745
tn300
RO3Y

diablo

whoa
vpi?
liz?

PUBLIC

PRIVATE

ABBREV EXAMPLES

io _call open fileO(3 4 5 9); io call position file0(3 4
5 39) bof

ioa_ " 0 . 1 : 2 . 3 : 4
. 5 . 6 . 7 . 8 . 9 .
O"

ioa "(users “a:"a) (units “a:"a)" [system n users]

[system max users] [system n units] [system max_units]

ioa_ "Schedu.ed  shutdown: "a "a " [system
next down_date] [system next down time]
ioa "*5/From: "-"a.”a”/To:"~Whom It May Concern”™/"

[user name] [user projectl]; 1lkc -time 60 -gr 3 -spw
[value pass]

lke -gr 5 fnol

logout -hold

mail *

mail -brief

stty -delay 0,0,0,0,0,0

stty -modes tabs,11118,replay,polite;tab_set
stty -ttp rosy -modes “echoplex,11130

stty ~ttp tn300 -modes
0,.18,0,0,0,59

tabs,1113),vertsp -delay
who -absentee

who .VPI1 .VPI2 .VPI3 .VPI3 .VPI4 .VPIS

who LMullen

ws [hd] "sa ([segs ¥*]) ré ¥ % ¥.53 ([segs ¥*.¥ ¥*]) p
¥ % #.53 ([dirs *¥*]) s * ¥ ¥.5id [wd] s * * *:5is [wd]
re % ¥ _¥n

ws [wd] "da ([segs **] [dirs ¥*]) ¥ % *.4id ([dirs ¥¥])
* % ¥.4dis ([dirs %%¥]) * #* *n
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NOTE:

WORK:;HOP ONE

Because these workslhops build upon one-another, you should
follow the instructiors precisely, using the names indicated.

Throughout these workshops, the Person_id "Student_ ?7?" is

intended to mean your own Person_id.

Refer to the section "Access Sequence" in topic 2, and log in to
Multics.

Exercise the delete ichafacter (#) and the delete line (@)
symbols. For example, type the following how many user commands:
hmu
hnu##mu

jmu€hmj T###u TSmith

Type the following commands and observe the results. Supply the

answer "yes", "no", or "rest" when asked.
help hmu
help sked
help help
Enter the accept messages mode by typing "am". Note that the

accept messages command created a mailbox for you. This mailbox
is now a permanent part of your file space. You can now receive
messages.

List the names of all segments (files) that belong to you (1ls).
Note that your mailbox is the only segment you have.
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WORKSHOP ONE

Type the following sequence of who commands and observe the
results of each form.

who

who .FO1

who .FO1 -long
who Student_04

These are the names and projects of wusers who are currently
logged in. Note your own "name". : -

Select two or three FO1 wusers who are currently 1logged in and
send them messages. For example, the following commands will
send messages to Student OH4 and Student 09:

sm Student O4.F01 Does this really work?

sm Student_09.F01 Great class, isn't it?
Send yourself a message.
sm Student_?? FO1 From me to you!

Enter the defer_messages mode (dm) and again send yourself a
message. Note that you did not receive the message as you did
before. The message is 1in your mailbox and will remain there
until you print_messages. Print the message(s) in your mailbox

(pm).

Again, send yourse..f a message. As before the message was placed
in your mailbox because you are still in the defer messages mode.
Return to the accept messages mode (am). You will now receive
messages immediately, as they are sent. Note that the
accept messages command did not print messages currently in your
mailbox. Print the message(s) in your mailbox.
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10.

1.

(V8
.

WORKSHOP ONE

Determine the current system configuration by typing the
following print configuration deck commands:
pcd cpu mem

ped
Type the following sequence of commands:

date
date_time
long_date
time
minute
hour

day
day_name
month
month name

year

While available in this form, these commands will take on more
significance when the topic of "Active Functions" is discussed.

Generate your resource usage report for this billing period by
typing the resource_usage command (ru).
Note: Your current login session may not be reflected, however,

if other FO1 classes have been conducted this month, you
may see considerable usage.

Log out (logout) and return to the classroom.
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WORKSHOP TWO

l.og into Multics. Acce¢ pt messages (am) and print messages (pm)
if desired. List the names of all segments (files) that belong
to you (1s). Note that you still have only one segment, your
mailbox.

Invoke the. qedx text editor (gx). Do not expect a ready message
as you are now in the qedx subsystem. '

You are in the edit mode of gedx and have an empty buffer (a
scratch-pad). Enter the append mode (a) &nd type the following
thre> lines exactly as you see them:

In anything att all, perfection es attained
when there is no longer anything to take away.
1,2p

Return ‘to the edit mode (\f) and print the contents of your
buffer (1,$p).

Correct the intentional typing errors, as well as any you may
have made. For example, to change "es" in the first line to
"is", type the sequence:

1p (positions you to the first line and prints it)
s/es/is/ (substitutes all "es"™ strings for "is")
p (prints the current line)

To remove the last line, type the following:

$p (positions you to the last line and prints it)
d (deletes the current line)

After correcting all of the errors, write the contents of your
buffer to a segment by the name of seg 1 (w seg_1).

Quit the editor (q) and note the ready messuage. You are now back
at ccmmand level. Your qedx buffer has been destroyed. (Don't
confuse your qedx buffer with the permanent storage system
segment seg 1)

List the names of all segments that belong to you (1s). Note
that seg 1 was created for you by qgedx's "w" request.
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10.

12.

13.

WORKSHOP TWO

,.ﬂegﬂﬁfr A ,

A

Invoke qedx. You again have an empty buffer. (Confirm this by
printing the contents of your buffer.) Read the contents of
seg_1 into your buffer (r seg 1) and again print the buffer's
contents. B

Append the following text between the first and second line of
your buffer by typing the following requests:

p
a
not when there is no longer anxﬁhlng to add, but

/‘"‘

Return to the edit mo and print the contents of your

buffer. Correct any typlng errors.

Write the contents of your buffer to seg 1 again. This write
will replace the old contents of seg 1 with the contents of your
buffer.

Print the contents of your buffer. Note that the above write did
not affect the bufrer's contents. Write the contents of your
buffer to seg 2 (just for fun). The contents of seg 1 and seg 2
are now identical. -

WORKSIOP 2 CONTINUED ON NEXT
PAGE
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14.

15.

16.

17.

AORKSHOP TWO

Type the following sequence of gedx requests in exactly the
order as shown:

!,$s/e/222&/

/%P

¢ sm Student ??.F01 Can I do this within gedx?
1,$s/2zzz2//

“1,%p

W (To which segment did you write?)
/is/

/is/

/is/

/is/ (Notice the wrap-around)

1,%$d

1,$p (Why is your buffer empty?)

r seg 1

r seg 1 (Remember the default address here?)
w seg 1 ’

r seg_2

1,%p

W (Why has qedx forgotten the pathname?)
5 ,$d

r seg_1 (We're forcing the read address)
1,%p

Quit the editor. Note that gedx allowed you to quit even
though you had not written out your modified buffer
(Hsssssss!). :

Print seg_1 (pr seg 1). It's contents should be:

seg 1

In anything at all, perfection is attained
not when there is no longer anything to add, but

In anything at all, perfection is attained
not when there is no longer anything to add, but
when there is no longer anything to take away.

List the names of your segments and log out.
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WORKSHOP THREE

Log in. Accept and print messages if desired. Execute the
print_wdir command (pwd). This is your home directory and is
currently your working directory.

List the names of the segments in your working directory.
Print. the contents of your seg_1 segment (pr seg 1).

Crealte a segment by the name of Prince (c¢r Prince). List again
the names of the segments in your working directory. Note that
Prince has a length of zero records (i.e.: it is empty)

List names of all entries in your working directory (ls -all).
Note that you have no subordinate directories.

Create a subordinate directory by the name of Programs
(ecd Programs). List again the names of all entries in your
working directory.

Chanze your working directory to Programs (cwd Programs). Verify
the change by printing your working directory.

List the names of the segments 1in your working directory. Note,
of course, that your Programs directory is empty.

Without changing your working directory, print the contents of
your seg 1 segment located in your home directory
(pr >udd>F071>Student ??>seg 1). What would (pr seg 1) have done?
Try it. ‘ -

Returt to your home directory (cwd). Why is no pathname required
for the cwd command in this case? Verify that you are back in
your home directory.

Change your working directory to Student 01's home directory
(cwd >udd>F01>Student _01) and verify this change by printing your
working directory. What would the command "cwd Student 01" have
done? If you're not sure, return to your home directory and try
it, but remember tc¢ change back to OStudent 01's home directory
before continuing the workshop.
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10.

WORKSHOP THREE

List the names of the segments in your working directory.
Understand that this is Student 01's home directory. You are
able to list the names of his segments only because he has
granted you access to do so. Note that you have read permissions
on many of Student_01's segments.

Print the contents of Student 01's treasure hu.t segment and obey
all instructions specified. You are able to print the contents
of this segment only because Student 01 has grianted you access to
do so.

Change your working directory to the system's root directory
(ewd >). Verify by printing your working d:rectory. List all
directories under the root (1ls -d). These are the system level
directories. Note that they are primarily system 1libraries.
Feel free to explore -- time permitting.

Return to your home dir:ctory and execute the Tollowing commands:

er X (create)
1s X (list)
dl X (delete)
1s X (list)
dl >udd>F01>Studen.. 01>treasure_hunt (delete)

Why were you unable to «delet: Student 01's treasure hunt segment?

cd X ' (create_dir)
1s X (list)

Recall that by default, the list command only deals with
segments.

1s X -d
dd X

o~~~
[o R
=~ W
D ct+
T v
(4]
[oR
e
~

o -

Add the names s 1, s and sl.compin to your seg 1 segment
(an seg 1 s_1 s1 sl.compin). List the contents of your working
directory. Notice how the alternate names are listed.
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17.

18.

19.

20.

21.

22.

23.

WORKSHOP THREE

Print the contents of seg 1 wusing one of the alternate names
(pr s1). Get the status of seg 1 using another alternate name
(st s 1). Compose the contents of seg 1 one using the name
s1.compin (comp s1.compin). Note the full-page formatting done
by the compose command.

Delcte the scgment seg 2 (dl seg 2). List the contents of your
working directory. Notice the <change 1in the segment count.
Attempt to print seg 2.

Delcte the names seg 1, s_1, sl.compin (dn seg_1 s_1 sl.compin).
List the contents of your working directory. Notice that the
segment count is unchanged.

Rename the segment s1 to seg 1 (rn s1 seg 1). List the segment
seg 1 (ls seg_1) and observe the add names.

Rename seg 1 to Prince (rn seg 1 Prince). Answer "yes" to delete
the original Prince segment. (Recall that it is empty and is of
no practical use to you.)

Attempt to delete the name Prince (dn Prince). Since this is the
only name on the segment, the command will inform you that
deleting the oaly name on a segment is not allowed.

Copy the segment >udd>F01>Student O1>alphabet into your working
dircctory (copy >udd>F01>Student O1>alphabet). List the contents
of your working -directory and print the contents of this copied
segment.

Why does your copy also have the name alphabet? What would the

copy command look like if alphabet was to be copied and called
my alphabet?

W-10 , FO1



WORKSHOP FOUR

1. Log 1in. Accept and print messages if desired. Print your
working directory.

2. Change your working directory to >udd>F01>Student_01. Execute
the following commands:

A8
_¥5 seg_1 alphabet
S*
1§ sk %
s sk ¥
¥ u .
s % % —exclude s*.*
k /
3. ‘Refurn to your home directory and execute the following sequence
commands: (Note: If the printer queues are near empty, you

,mq{ not be able to cancel some of your dprint requests)
/'

ldr (list_daemon_requests)

dp Prince (dprint)

dp -q 4 Prince (dprint) '

ldr (list_daemon_requests)

ldr -all (list_daemon _requests)

cdr -q 4 Prince (cancel daemon request)
ldr -all (list_deamon_requests)

cdr Prince : (cancel daemon_request)
ldr (list_daemon_requests)

Note how some of these commands reported the total number of
requests (system wide) as well as your total number, but only for
the specified queue.

re is an on-line printer accessible to you, dprint (for
k eﬁ%) the contents of your Prince segment (dp Prince). Do you
redall what the default heading and destination banners will be?

R mber to pick up this output sometime before class tomorrow
morning.

5. Enter the abbrev mode (ab) and type some command, such as pwd.
Note that a profile segment was created for you. List the

contents of your home directory and note this new segment.
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1.

12.

WORKSHOP FOUR

Type a period (.). The reply is from the abbrev processor
confirming the fact that you are in abbrev mode. Quit the abbrev
mode (.4) and again type a period the see what the commanc
processor will do with it. Re-enter the abbrev mode.

Create an abbreviation for your User_id by typing a command line
similar to the following:

.a ME Student_??.F01

Check your abbreviation via the show request (.s ME). Recall the
abbrev break characters and observe how they function by typing
the following lines:

Who is ME?

Who is ME.

Who is MEAN?

Who is ME.the great?
Who is ME_the great?

0w nrnn

Use your abbreviation to send yourself a message. For example:
sm ME Does this work?
Define abbreviations for those wusers with whom you frequently
communicate. For example:
.a S9 Student_09.FO01
.a S4 Student O4.FO01

List all of your abbreviations (.1). List one of your
abbreviations (.1 ME). List all of your abbreviations that start

" with "s" (.la S).

Enter the gedx text editor and write the following text to a
segment by the name "start up.ec".

start up.ec

accept messages
print messages
abbrev
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WORKSHOP FOUR

Quit the text editor and type the following command and observe

the results:

ec start_up.ec

If you received any error messages, invoke the gedx editor, recad
the segment start_up.ec, correct your typing errors, rewrite your
corrected copy, and try again.

Remember: From now on this start_up.ec will be
(automatically) whenever you log in.

Using qedx,
following 1lin

Quit the text
the results:

ec A.ec

Execute the

cre
es.:

editor and type the following

Person id.motd

directory).

Again, xecu
seen the mess
printings.

It

te
age

ate another segment named A.ec

ec start_up.ec
time
ec start_up.ec

print_motd command (pmotd).
segment was created for you

invoked for you

containing the

command and observe

Note that a
(in your home

is through this segment that the system knows
what messages you have already seen.

[N ¢
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WORKSHOP FIVE

Using the gedx editor, input the following PL/1 source and write
it to the segment "add.911": .

add.plt

add: proc;
/* Written by Student ?? ¥/

dcl (sysin, sysprint) file;
del (I, Sum) fixed bin init (0);

do while (I >= 0);

put skip list ("value? ");
get list (I);

um = Sum +1;

put skip list ("Sum is:", Sum);

end;

put skip list ("Fini");

put skip; N

end add;
Indent the PL/1 source (ind add.pl1). Correct any errors found
by tiie indent command and try again. Print the PL/1 source and

note the indentation that's been done for you.

Compile add.pll (pl1l add.pll1). Correct any errors found by the
pli command and try again.

List the contents of your working directory. Note the segment
add.pll (created by the text editor) and add (created by the PL/1
compiler). add.pll is the source segment, and add is the object
segment.

Print the contents of +the object segment add. This will take 23
few minutes as the T"unprintable" binary code is printed as an

octal dump. Each \nnn represents three octal characters, which
is 9 bits, which is one byte.

Execute the PL/1 object program add which 1is in the object
segment add (add -or- add$add). Supply positive integer values
between 0 and 9999 when prompted and observe the results.
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Hit the break key and note the level number in the ready message.
You are back at the command 1level -- free to do as you please.
Execute some command such as pwd.

Type the start command (sr). The program add has been re-startec
at ‘exactly the same point it was at when you hit the break key.
In other words, the program add is again waiting on you to supply
integer values. Key in a value and see if the Sum returned is
consistent with the previous Sums.

Key in a negative valye to stop the program add. Add has
terminated normally. Note the level number in your ready
message. (No level number denotes level one.)

Again compile your add.pll source, but use the -table control
argument (pl1 add.pl1 -table). This will allow you to
symbolically "probe"™ the object program.

Again execute your program add and supply several positive
integers as before. Hit the break key. After receiving the
ready message type the following command:

probe

You are now. inside the probe debugging subsystem. Note that
probe printed a small status report about the current state of
your process. Now type the following sequence of probe requests:

stack

This request traces your stack beginning with the most recent
frame. Note the frame number of add's stack frame. Who called
add, and who did add call? Probe's "current" stack frame is the
one in which the unexpected event occurred (i.e., frame 10 if
you're in abbrev mode). Any request that you issue will be

relative to this stack fram

1T a4 v ne.

use add

This request instructs probe to make add's frame (i.e., frame 7
if you're in abbrev mode) your "current" stack frame.
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16.

WORKSHOP FIVE

where (Where are you, probe?)

source (Print the "current" source line)
value I (What's the value of I?)

value Sum (What's the value of Sum?)

let Sum = 500+Sum (Change the value of Sum)

value Sum (What's the new value of Sum?)
quit (Quit probe)

You are back at command level. Note that your level number is
unchanged. Type "start™ and supply another positive integer for
add. Does the new Sum reflect the change you made while in
probe? Key in a negative value to stop the program add.

Enter qedx and read the segment >udd>F01>Student_01>long.
Commence printing of the entire segment and then hit the break
key. After receiving the ready message, type the start command
and observe the results.

While the printing continues, again hit the break key. After
receiving the ready message, type the program_interrupt command
(pi). You are again in qedx, but at request 1level. Verify by
typing 1,5p. Quit the editor.

Print your current search rules (psr). These are the default
search rules given o users at login.

Note: The following exercise will work properly only if you have
not executed the whoe command during this 1login session. If you
have executed the who command, type the command: "tmr who".

Add the name who to your object segment add (an add who).
Attempt to list the users currently logged in (who). Suffice it
to say: Do not indiscriminately use command names for your
program names.

Remove this extra name from add (dn who), and check to see if who

command works as usual. If it doesn't work - why doesn't it?
(For a hint, type: where who)

Terminate (delete) the name who from your initiated segments (tmr
who) and again attempt to execute the who command.
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Change your search rules to include the directory
>udd>F01>Student _01>tools after your working directory (asr
>udd>F01>Student 01>tools  -after working dir). Print your
current search rules. -

Note: The following exercise will work properly only if you have
not 2xecuted the hmu command during this 1login session. If you
have executed the hmu command, type the command: "tmr hmu".

Attempt to 1list the number of wusers currently logged in (hmu).

Suffice it to say: Do not indiscriminately add unfamiliar
directories to your search rules.

Log out. When you next 1log in, you will again be given the
normal default search rules.
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Log in and type the mail command. Recall that the mail command
will extract messages and mail. Use this command if and when you
receive notification that you have mail.

If you have not received a message requesting partnership, choose
an FO1 user who is currently logged in and send him/her a message
similar to the following:

sm Student 07.F01 May I be your partner?

Send your partner messages in the dialogue mode, as in the
following example. Wait for a reply between lines.

sm Student_ 07.FO01

How are you doing today?

That's good. I'm not doing too bad myself.
See you later.

Mail your partner the contents of your add.pl1 segment. For
example: :

mail add.pll Student 07.FO1

List the ACL of your add.pll segment (la add.pl1). Note: This
ACL was given automatically by the system when you created
add.pl1.

When your partner requests access to your add.pll segment (and he
will), do the following: give your partner read access, verify
by listing the ACL of your add.pll segment, and send a reply to
your partner. For example:

sa add.pll r Student 07.%*.*%
la add.pl1
sm Student 07.F01 You now have access to add.plt.
Attempt to print your partner's add.pll segment. For example:
pr >udd>F01>Student_07>add.pl?t

Request read uaccess to your partner's add.pll segment and attempt
to print the segment again. (Keep trying until it works)
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WORKSHOP SIX

Note: Do not proceed until your partner has requested (and has
been given) access to your add.pll segment.

Remove your partner's name from your add.pll ACL. For example:
da add.pll Student 07.%.%

Verify the change by again listing the ACL for add.pli

List the ACL on your home directory (1la). Who are these users?

Attempt to set access for yourself on your home directory

(sa -wd sma Student ??.%. %), Why can't you set access on your
own home directory?

Execute the following commands:
ls -d
la Programs
copy alphabet Programs>A
1ls Programs> %

Note your access on segment A.

pr Programs>A
da Programs Student_??.F01.%¥

la Programs (What permissions are needed?)
cr Programs>B (What permissions are needed?)
1s Programs>¥*# (What permissions are needed?)
dl Programs>A {What permissions are needed?)
pr Programs>A (What permissions are needed?)

Note that you can do nothing except print the contents of the
segment A.

Type the following command sequence. (If necessary, include your
time zone in the -time request. For example: -time "4pm est")

memo
memo Happiness is Multing the day away.

memo -time Upm -alarm It's almost time to go home.
memo -list ;

memo

Modify your start_up.ec to include the mail and memo commands.
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14. Type the following command sequence.

pat (print_attach _table)

fo (file output output file)
pat

ro : (revert_output)

pr output file

Notice the difference in the I/0 switch attachments.

15. Before logging out, check your mailbox.
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Send yourself the following messages:

Sm

sm

sm

sm

sm

sm

sm

sm

Sm

sm

ME
ME
ML
ME
ME
ME
ME
ME
ME
ME

Create the

My working dir is [wd].

Last message sender was [1lms]

The time is [time].

The date is [date] which is the same as [long_datel].
(user namel].[user project] login at [user login time].
Current user load is [system n_users].

Multics: [system installation_id].

Multics: [system company].

The absolute pathname is [path add].

My one-component segments are [segs ¥*].

following abbreviation:

.ab reply sm [last_message_sender]

List all of your abbreviations.

Execute the following command lines:

.5 réply Who are you?
reply Who are you?

Who in fact was the last_message_sender?
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Create two segments  "Names_A" and "Names_B" containing the
following lines:

Names_A - Names B
A10 B10
A20 B20
A30 B30

Now execute the following command lines and observe the results:
sm ME [contents Names_A]
create [contents Names_A] [contents Names_B]
list A% B* ‘
list [contents Names A]

dl [contents Names_A]

list A* B¥

Create an ekec_com segment containing the following text:

query.ec

&command_line off

cwd [response "Working directory desired?"]

&print Your working directory is:

pwd

sm ME [response "What would you like to say to yourself?"]

The first line of the above exec_com will inhibit the printing
(echoing) of the command lines when the exec_com is executed.

Now invoke this exec_com and provide 1legitimate answers to the
questions asked. Invoke the exec com again, but this time respond
to the first question by simply hitting the line feed key. Do you
understand why you are now back at your home directory?
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Use gedx to create the following exec_com:

recur.ec

&command_line off

&print ENTRY: &n arguments, first argument is &1
&if [ngreater &n 0] &then &goto START

&quit

&label START

&print Executing exec_com command

ec recur.ec &2 &3 &4 &5 &6 &7 &8

&print EXIT: &n arguments, first argument is &1
&quit

Invoke the exec _com and observe the results by typing:
ec recur.ec ABCDEFGH

Change your working directory to your Programs directory and
again invoke this exec_com by typing:

ec >udd>F01>Student ??>recur.ec A B C

Why does the exec com fail now? Can you'correct the problem?
Try to correct the problem.

Return to your home directory and execute the following sequence
of commands

.ab pl1_ex do "pr &1.pl1;pll &1.pl1; [entry &1]; logout"
.a F1 >udd>F01

.1

pl1_ex F1>Student_01>nothing

The entry active function returns the entryname of the supplied

pathname. Why was the entry active function wused? Was it
necessary? Why were you logged out?
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Use command line iteration to send yourself several messages.
For example, if you are Student 06 type the following line:

sm Student 0(6 6 6 6).F01 This is number (1 2 3 4)!
Recall the contents of your segments Names A and Names B and
execute the following command lines: - -

sm ME [contents Names B]

sm ME ([contents Names B])

list [contents Names B]

rename ([contents Names _B]) ([contents Names A])

list A* B¥*

create ([contents Names_Al).[datel.[user name]

list A¥ ¥

rename A¥ ¥% - =

list A% #%
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The print command only allows one pathname argument such as
"print add.pli". Use command 1line iteration to print the
segments Prince and alphabet as follows:

print (Prince alphabet)

Now execute the following command lines to create and test an

abbreviation for the print command that allows it to accept up to
five pathnames as arguments.

.ab :pr do "print (&1 &2 &3 &4 &5)"
:pr Prince alphabet >udd>F01>Student_01>nothing.pli

What would happen if the abbrev had been defined as follows:
.ab print do "print (&1 &2 &3 &4 &5)"

Try it! When you get the error message, notice the level clause
of your ready message. Go into probe and execute the "stack"
request. Do you understand why the stack overflowed? (You will
probably want to "break" inorder to stop the output from the
stack request.) Recursion is one reason why command names are
normally not used for abbreviations. ;

Now generalize the print command abbreviation to accept star
names and test it by typing the following command lines:

.ab :pr do "print ([segs &11)"

:pr sk%. ¥
:pr alphabet

Modify your start up.ec to include +the three new 1lines as
indicated below:

start_up.ec

&command_line off
{previous contents}

&print Start_up complete.
&quit
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Execute your - start up.ec to verify 1its proper functioning.
Execute the new _proc command and observe the results (this may
take a minute or so).

Create the following exec_com and name it weird.ec.

weird.ec

&print Beginning &ec_name exec_com
&if [nequal &n 2] &then &goto LOGOUT

pwd

1ls

ind &1.pl1
pl1l &1.pl1
pr &1.pl1

&quit

&label LOGOUT
&print Bye Bye
logout

&quit

Execute your weird exec _com using the following comnand lines
(you will receive some error messages since sub.pll does not

exist):

ec weird.ec add
ec weird.ec sub

Add the name weird.absin to your weird.ec segment (an weird.ec
weird.absin). Verify by executing the following list commands:

ls weird.ec

1s weird.absin
ls weird.##¥

1s wk %%

ls ** ec
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Submit an absentee request using your weird.absin segment as the
absin segment. (ear weird.absin -ag add). Attempt to observe
the absentee process by repeatedly typing:

who Student_??

Hopefully you will notice yourself listed twice, for example:
Student_08.F01
Student_08.F01%*

After the absentee job has completed, you will find a
weird.absout segment in the same directory as the weird.absin
segment. Print and observe 1its contents. In particular, note
the 1login and logout times, and the fact that the absentee
process used your start_up.ec (which is potentially undesirable).

z
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Add th
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cognize a
ine as indi

(ol ¢}
-

O ct
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Modif;
login

[\

start_up.ec

&command line off
abbrev
&if [equal &2 absentee] &then &quit

Submit again an absentee request for weird.absin. This time,
however, schedule the absentee job for 8 am local time tomorrow
morning (use your time zone if necessary) . For example:

ear weird.absin -time "Friday 8am est" -ag add

Execute your weird exec_com using two arguments. For example:
ec weird.ec add mad

Why were you logged out?
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Log in to the system and see if your absentee request from
yesterday ran as expected.

Log out wusing the -hold control argument (logout -hold). Log
back in.

Type the following sequence of change wdir commands. Verify your
working directory after each line via the print_wdir command.
cwd <
cwd <
cwd
cwd <<
cwd

cwd <Student_01
cwd

Type the following sequence of commands. (You will receive some
error messages.)

er A.ec B.ec C.ec (create)
1ls ** ec - (list)
an ** _ec =z.absin (add_name)
1s #* ec (list)
rn (A BC).ec (ab c).ec (rename)
1s %% ec ' (list)
cr "X yn wpunpn : (create)
1s # (list)
rn a.ec ;hmu (rename)
rn a.ec ";hmu" (rename)
1s # o (1ist)

Type the following sequence of commands: (Note: You will
receive some "Segment not found" error messages)

wh pwd ' (where)

pwd (print wdir)
wh funny (where)
funny (funny)

in >udd>F01>Student 01>funny (initiate)
wh funny (where)
funny (funny)
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Type the following sequence of commands: (Note: You will
receive some "Segment not found" error messages)

1s. -1k

ls sad

sad

1k >udd>F01>Student_01>sad
1s -1k

ls sad

wh sad

sad

Type the following sequence of commands:

copy Prince P1
list P#¥ ,
cpa Prince P1
ac rd A.archive Prince P1
ac t A.archive
list P¥

ac x A.archive
list P¥*

ss P1

pr P1

cpa Prince P1

Type the following sequence of commands:

wh list
1s [wh list]

(list)
(list)
(sad)

(link)

(list)

(list)
(where)
(sad)

(copy)

(list)

(compare ascii)
(archive)
{(archive)
(list)
(archive)
(list)
(sort_seg)
(print)
(compare_ascii)

(where)
(list)

Note the permissions you have on the list command procedure (this
is the object program). Note also (from the add names) that the
list command procedure is "bound" (see the bind command) with
other operating system command procedures.

Type the following sequence of commands. (You will not receive
any terminal output for the first four commands.)

fo t_file
pwd

ls -all
who .FO1
ro

pwd

pr t_file
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Type the following sequence of commands:

pr Prince (print)
11 35 (line_length)
pr Prince (print)

11 80 (line_length)

Type the following sequence of commands:

gr -string "Done Master!" -set (general ready)
pwd (print_wdir)
time (time)

ru (resource_usage)
gr -revert (general_ready)

date (date)

Turn off the ready message (ready off). Most experienced users
prefer this mode because they can interact faster. Type the
following sequence of commands just to get the feel of having no
ready message: '

gq (get_quota)
gq < (get quota)
cwd (change_wdir)
11 79 (line_length)
an P1 P2 , (add_name)
>udd>F01>Student _01>reassure (reassure)
ready (ready)

dn P2 (delete name)
cr seg 3 (create)

. (period)
ready_on (ready_on)

1ls seg 3 (list)

logout (logout)

Happiness is Mult'ing the day away!
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