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Opening lionologue:

You are probably already asking why a system commands manual needs
an apening monologue. t°s very simple, like any opening monologue
this gives one a taste of what to expect inside this very zero—th
edition of The lagic Six Programmers’ llanual. It is also to warn
you to ignore the. 3/20/78 that appears all over the place. That

is when this manual was put onto magnetic tape, it took a2 bit of
PDP-~10 programming, a bit of careful questioning and the combined
resources of the Dynamod (Proaramming Technology) PDP-10 (they

had the nine track tape drive), the Advanced Research Project
Agency s ARPANET, and the Artificial Intelligence Laboratory’s
Xerographic Printer. t also required countless hours of dedicated
hacking, both to document and to implement (not necessarily in
~that order) the programs described herein.

All of the files in this manual are in the directory: >doc

and are accessible via the help command so if it doesn”t work
the way it is described here, check online and see if it is out
of date. ' -
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you intend to type) to "swallou” the rest of the typed output.{rather then vl
printing it. Note that the system "ready" message will also-be "eualloued" | .'9“

On input, most keu pushes result in the correspondung.characterrbelngvadded to

The Magic Six Commands Naﬂﬁg| : ' . 3/20/78 _3 :, ot
fox (typing conventions) | ' : S T S
0 . "'.'u |
AR ; 'l
Information on "Fox" terminals on MagicSix. o . :Efff'ﬁ'&;.ﬂ
Foxes are computer terminals uwith a video character displayu. They can display 'nf;fﬁ
24 lines of up to &0 characters per line. Each character position can hold .
- exactly one character, hence "over. strikes" (such as under|ined uords) are not
possible. The default tuyping conventions are listed belou, some are user-
setable, for information on changing them tgpe "help stty".
On typeout, at most one screenfull {24 lines -3 “page“) uvll be typed since
your last input. [f the command you typed causes more than ong page of tgped ‘
output, the last line typed on the screen will be: %
--more-- _ : . DI
You nou have tuc choices: | T D SR
(1} type a space ("blank"), to. allou the terminal “to type the hext page. . "'géﬂjj
(2) type any other character {such as the first character of the next coMmand fgg;

the right hand end of the "current line". Some control characters are used to 23?:;‘
edit the current line and reformat the display but are not normallg uneerted - ﬂ?i
into the current |ine: . : A , 5 g ;;
RETURN terminates current line (it is then sent to the command processor, or. - .| j,
. . uhichever program is reading input). : ‘ S L
DEL this delztes the rightmost character on the lune. |t “untgpes“ the ) f;_‘ s
previous character. (Note that the keg on the Fox is labeled up slde I
doun, louer case is DEL, upper case is "underscore"), R
ctrl X excises the current line (deletes to the. ieftmoet chai on’ the 'ine). 13
ctrl D Lo
. ctrl R redisplays the current line (handy |f you uere tgping in uhule the K _.:ﬂv.iif
: system uwas typing out). SRR I
ctrl L clears the screen then redisplays. Note: this is much better then ueing'*“ﬂfgﬁ
the CLEAR ALL key, uhich also clears tab settings. The agetem ‘gets p\g~ﬁy%
. tabs every 5 characters at newproc time. . _;_‘A,_ ‘ ‘.,}AAl,_’?27ﬁ§ﬂ4§
ctrl C clears ali type ahead. ' ' ) SRR
ctrl W silences the typout (all text which would have been tuped is eualloded n:”f?*
. _until the next input). ' ,,g;?t
ctr! @ quotes the follouing character (used to lneert epecna! cohtrol charb d
. : into the buffer), . _ Doy Ul D fﬁ
, ctrl Z S|gna|e break immediately. ) ’ ‘ ;.7{,f,j}L*{ﬁa}'hw, e - 4
i . x £ '.'v . 4 :'-‘J','
To tgpe a control character, "ctrl 2" for exampte. hold doun the CTRL-keQ and "+ Gy
hit the "Z" key.- ' AT ey e el
' '. S A
In uc (upper case) mode ali letters are converted to |ouer case unlese U PR TR Y 4
they are preceded by a #. - - : - - N e :uffﬁﬁﬁ?
. Jald
E ol
\ . ' f;l; _“3;11
-1~ ' i a“i%
..‘n 1 ”‘!;_.‘ "“ ‘
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segment

most computers have a l-dimensional address space.

a single integer can be used to speci fy any given memory
" location. The Interdata: 7/32 provides a 2-dimensional

address space, each memory location is referred to by
a segment number (from & to 15) and an offset (from O

" to 65535), At any given time any number of the segments.

may exist (a segment may exist even if it is actualiy

out on the disk as long as the system knous that it has.

been initiated). Each segment may have its oun size

~and access mode. This means that some may-be prograns
~ which are read and execute onlg, while others may
.. be data segments of varying sizes. [f you read beyond
the end of a segment (e.g. load from <5,5843> when _

- segment S is only 40396 bytes long) an oobounds condvtlon'f

. will be raised, .Tf you write beyond the end of a

.segment to which you have urite .access the segment
. will automatically be groun to the appropriate suze

(in multiples of 2848 bytes) unless the segments

max imum length is too small, The current default
maximum. length is S8KB. If you attempt to write

to a segment to which you do not have write access

a no_urite condition will be raised. Branching

to a2 segment to which you do not have execute access
will cause a no_execu condition to be raised.

Referencing a non-existent segment uill cause a
nonexist fault.

<n,m> is probablg more familiarly knoun as h|m
which is how pointers are usually printed out

. address space
_is the name given to the set of up to 16 segments

which may referenced at a given instant. Since

‘a typical user needs many more segments the dynamic

linker is able to perform an operation called
address space sultching which changes the set of

" dccessible segments and attempts to make the

arguments to the subroutlne accessible in the new

'address space.

Each segment has a preferred address space or

is expected to, run in the address space of its
calter. Thus Nheneyer tv is called it uill be
run in the. address space called tv while whenever

ioa is called it will be run in the current address
space. '
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o g jﬁg,
access (or acl) - . A AT L
Each segment in an address space has an access mode. ~.°- .° . .r. oo oehih
This consists of a set of bits which indicate the =~ = = - . - o "tk
segment is readable (r), uritable (W), or executablele) -~ - .17 =§f-f?§;
as well as a number of other bits which are used to.. T RS
protect the system from the user. LUhen a segment is = -~ °~ ... .y
‘initiated its access is set to the one stored in - e e ﬁ%
the file system and will stay as such until it is ;. 'L .~ © O ' 'afﬁ“'ﬁﬁ
changed by use of hcs$set ~acl, B AR "-;ji .
reference name ‘ref_name) . R T U
Each segment in each address space. mag have any number R IS AR SO
of reference names as long as they are. unique .in the Co e ek A ;,{
address space. The reference names may be listed with 0. b e e
the Irn. {list_ref_names) command and are used by the ‘lf*ﬁp}ﬁ'_fgg.;?g K
dynamic linker when it tries to see if a segment is . . o FYLOLG )
already initiated. , R S S S £ "
i ’ "
dgnamnc linking - ' e AL TR i e S
In most systems the core: locatlons of all subroutines 7 o
must be knoun before a program may be-allouwed to run. - RN L

This has many problems which should be obvious to anyone -
wuho has uri*ten a multiple overlay program on MAGIC 4.

In a dynamicelly linked system subroutine references

are resolved the first time the subroutine i's-called

in.a given process, meaning that the core location of a .
subroutine need not be knoun until it is actually calleds, . =~

Calling is done by the means of a special instruction
called a link, .(Do not 'confuse this with the use of

link in the file sustem sense, this usage is hnstorlcal ).
The first time a link is executed the dynamic |inker’
finds the address of the subroutine and converts the e
link into a branch (or load immediate) instruction - . '~ .« " uin Ly
uith the proper target address. This is called snapping . @ - @ “!o i) [y
the link. The call may then be repeated any number of . ‘.= - '

times with no further intervention by the dynamic, Finker, = 7 o0 sty
(Since the link is obviougly impure jt resides in the ;»AL“,#*T*f"'
so called |inkage section or |inkage segment along uith o ;

the programs static storage.) :

The dynamic linker accepts |inks of the form" e A0
re fname8epname ’ Y R
al though the PL/1 compiler and the ‘assembler will convert FOT SRR AR A Rty
external references of the form: refname to. refnameﬁrefname._,g,[[; L fﬂrﬁﬁfﬁﬁﬁ§1
The work of the dynamic linker is done by a subroutine. . . i wrof ol i
called scs8make_ptr.. It first searches for a segment ;5;511}-‘;T°f¥}:ﬁw;§§ﬁﬂjgi
with the specified reference name and if it finds one ' . . i vaﬁ.'ﬁ;ﬁrﬁ“a
decides if it needs to be moved into the current address .- w<-~_.1.1f“ﬂgg~ﬁﬁ@}4ﬁ?
-3 - - ~ BRI REC
L
~ - S
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apace. Otheruise it searches through a ||st of dorectorles

cal led- the search.trules. for a. segment ulth the approrruate ’
'*,'en&rg name. h :
I[f the link is. of the form refname8 then it~
ie assumed to refer to the base of the sedhent. 1f it
is of the form renameSepname then it must be an object
segment. since it refers to’ the entry point named.epname
within it. Llnks.of the form Sepname are desugned to
prevent segment name clutter since: the dynamic |inker .
first checks the calling segment for that entry po;nt
: before trying. to snap a link to epnameSepname.

“I£ the dgnamcq linker is unable to .8nap-a lnnk ut u‘lt
raise 'the condition linkage.

unitlate

To initiate a ‘segment the system looks up that segment .
in the file system (given a directory, name and. an entry
- name}. and- makes that segment appear to be in the current
(or specified) .address space by makung one of the prevuouelg
free segment slots contain that segment.

before:

eferencnng <7 B> {or 718 in more common nomenclature)
~would cause a‘honexist fault

'hcsS|n|tsate(">u>common" "uncommoﬁ?.ség;ptf.error_code)

after' ; S :
seg_ptr = <7 8> ' '
error_code = @ S
referencing <7 8> is the same operatton as referencing :

the first bgte in the eegment/flle >u>common>Uncommon | ; . :

terminate

To terminate a eegment is tp dissassociate the fnle sgetem
‘segment from the current slot in the address space.

before:

referencing <7 B> is the same operation as referencing
the first bgte in the segmentlflle >u>common>uncommor

. hcsStermnnate(<7 B)) o : ’,'f”u ::

after: f'
referencing <7 P> gives a nonexist fault '’

File System .
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hierarchy

The file sgstem can be thought of as a tree (an acyclic
directed graph in which each node has a unigue predecessor) '
At the top is a unigue node knoun as the root.
it is possible to specify a path-to any other node of the, tree.
~ Nodes uhich point at other nodes are called directories
while those which do not are called segments (or flles). L e
Each branch .eavung a given-node  may have any number of names. R

pathname

A pathname is the name of a file given as a path to

sas mlk

R
/
/|
A
foo bar

\

root

/
/
ucid
|
| -

\
foo.pll

/.
_list cud ppom

sll.

[\
I\

* traverse through the file hierarchy.

pathname is one which begins at the root.

directory udd under the root.

the root.

An absolute: :
In the above
diagram > refers to the root, >udd refers to the B
d|rectorg named ucld tmmedlatelg belou the roat. >udd>sas>foo
is the name of the file foo in the directory sas in the
Absolute pathnames begin 5
with a > (pronounced "greater than" or "doun") and start at
flelative pathnames start at the current wprking
directory and may either indicate a list of branches to
- travel doun (e.g. if the working directory is‘>udd>sas then .

From this node

foo.pll would refer to >udd>9as>foo.plll or ‘may nndfcéte_”w

that the specified node is reachable’ from the uworking.
directory only by first travelling up the tree. .
indicated by starting the pathname uith a < or a series.

of <"s. (e.g. if the uorking directory is >udd>sas then, .

<rk indicates the directory >udd>rk)

link

hierarchy.

walking the hierarchy

Nalknng the hierarchy involves traversing the file sgsiem
tree in such a manner as to visit everg node belou a guven

A link is a node in a directory uhich indicates that a
branch is reaily located someuwhere else in the file

If a link in >sll name oink uere created
pointing to >udd>sas>bar then all references to >9|l>onnk
would be converted to references to >udd>sas>bar.-

-5 -

This is.
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‘one.in. the tree. Thus a complete tape dump must ualk the
“entire file sgstem from the root doun,

. e e s < .

o atarname or star conventlon . e L C

e - ‘Sometimes it is useful to specify a set of file system BT
RN .. entries which have certain sections of their names in common.. , e A

. T .- " For 'example, all: programs ending with ".pIl" or all tuc O I
~' o~ . component file names. To do this there is the star convention .. .. . ..
- o 3 which allous commands which accept starpames to recognize = ST

 the specified subset of all available files. A starname looks ~ * .7 3 *%'Lﬂf§}

- like any ordinary branch name except that it contaims either a -~~~ - ,g;;f%”@;fﬁﬁ

star (asterisk, %) or a question mark (7). In a star name R AL A

a ? matches any letter. Thus, ?? would match all tuc letter -~ = .+ 7\ . &

- names and mumble.???. frotz would match all names which start . . RN
N with "mumble.”, end with ."frotz.” and have exactly three UL S A
characters in the middie. Star matches any number :.of characters . ":-. ... .;

up to the next dot (period, .) so that %x.pll would match all N

files which end with ".pll" and contain no other dots. (e.y. . PSRN
Saturday_Night.p!l would match while Sunday_florning. incli.pll S T 3@ L

. ' ‘ would not.) Star star {xx) matches any sequence of .letters, I O

therefore %xx matches everything, *x.pll matches anything ending

uith “.pll", *.xk.pll matches everything uith two or more dots ' . .. - ﬂf

~rending with ".pll“ ‘ : » ' e ‘ j,wzfﬁd

; . o R MLy

' ' . y P 6 PO B

e , : . . T e =D R ilff ;'.:‘i;",;it’:ii:?

'l/D Sgstem L _ : . _ Ca ey e e b

- | oA RICERNEIE DS Ea iy
stream i ST

An '1/0 stream is the basic unit of data transmission in L

_ Magic Six. ‘1t roughly corresponds to a logical unit on’ MAGIC 5, E f;;,.jﬂ'
' except that streams are given names rather than numbers -and ' , .? » : ﬂi
EIRpe consist of a dim which does the 1/0 processing and a description o i o
e which indicates to uhat device/stream the result is to be S ' f%
transmitted (or received from) and/or hou such processing is to be . ,f?

‘performed. Streans may be created and destroyed uithin a process. s e

The information ahdut a given stream is stored in its iocb 170 R

Controi Block). - - ° : | | oo o i:

" A stream is attach by specifgtng the stream, a dim, 2nd an o o

attachment -description uhich is interpreted by the dim. S : &:

A stream must be attached before it can be used for 1/0. o N

| "detach : ey R
& The opposite of attachlng a stream is detachung it which makna L
it unusable for 1/0. : R

f ‘ - R
e din R : -
e ' , This originally came from devnce interface module and is hasically 1
d . the program uhuch actuallg does 1/0 to the given devucn. b
B- - ‘ o

, | nil

: S )
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addrese spaces o | _—

f ’ {
! ' . ,
ADDRESS SPACE DncunENmmN | i

Ths commands uhnch ded| " u'th address spaces are:

rn -Lusts Referencs Names of acttve seghents (per- address spacel.
~ls°  List .existing address Spaces.
8N sets the Space Name of a segment. . :
in Initiates a @egmeht in the current address’ space. |
- Fist  Lists address space for each segment (if it is not

nutl),.its the next to the last thing on. the line,
the laét being the ring number,

Nhat an address space iss

Becauss of harduare ltmutatuons. at most. 16 segments may be "mapped”

or "in use”., MagicSix provides a general facility for allowing ‘the

users to. think they have as many active segmenhts as they want. The

' operat|ng sgstem can manipulate entire sets of 16 segments called

"address spaces", basically pushing and pop:ng on a stack of pendnng
address spaces, only the top one actually belng active (hardiiare
‘mapped). Each segment has a specified address space. When we link

to a subroutine, a check of the address space of thé segment N

(containing the subroutine) is made, if it is the same as the actcve'.'
~space or it is null lindicating "1°11 run anyuhere”) the segment

" is initiated in the current address. space and linked to.  1f the space:

names do not match the neéw space is pushed and made activa. Nou uhen .

the segment is initiated it uill be in the new address space and hence

.- will not -take up any segments in the caller's address sprace. When the

subroutune returns the neu address space is poped  and the previous

address space (the caller’'s) becomes active.: Note that ‘the . address

space is stull "there" just not active.

Ceng

‘This is the space_ndile command, 1t takes tug args, a pathname |
and an address space name. The segment represented by the pathname ts
put in the address space hamed.

!
irns - L . o
- This command has three .forms. When called with no args,

this command lists all the refnames on the segments in the current
address space.

When called with one arg, and that is not a "x", then

- rn ltsts the refnames on the segments in the address spare named

-8 -

- status Gives stats on a segment, including address-space. - ! L
-t _~Terminates a segment from the current address space. ‘
o ) .

. — - s . b
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address spaces

by the argument. ]f the name is a "%", then all aﬁdress spaces

are listed and all the segments therein are listed with their
refnames. ' | :

Is: ‘ . .
prints a list of all of "the address- spaces uwhich have been

~entered since the last neuproc (or login). “zs8" removes spaces

from this |igt,

. r
]
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. *
. '
7 [}
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;. archive .‘ S

i The’ archive manager: ; | o ' IR

: }uaage is: ac <one Oetter command> <archive> [<arch|ve entrg>]
;\ ‘ Q*Z'The ac command has at least four sub commands : L

' -t - generate a table: of contenta of the specified. archwe

- d - delete an entry "from the specified archive
a8 - add .an entry to the ‘specified archive y

X - ‘€opy an entrg from t}ven specified archive into a tile of the

5 i g i
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ast,dsr,psr ' e T

The asr commard takes two args. The first is a full , . e
pathname of .a dir to be added to the search rules, I
and the second is a number betueen 1 and f (hex) “ ; TR £
which is the position in the rules to make ‘this dir. o ' P
The. first dir after initiated segments is' }, and | S P .
the others are numbered successively. - T T T
The name -ud uill specify the uorking directory. R AN AN R R

.The dsr command takes one argument and removes it - . N o T
from the search rules. It warns you if the dir o LT ‘RTTflﬂfyf
is not in the search rules. ’ | Lo L A

The psr command primts the search rules.. ' R ~,i.f ey o
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The bind command concatenates several ohject segments |nto

file. All succeeding lines of the bind file are interpreted . = - TS
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clean

Tive CLEAN command takes no argyments. |t goes through
the current working dir, and for each file that it finds,
prints the file name and ask you "uhat about it"? [f you .

'

it

ansuer anything starting uith a "d" or a "D", the, file nill

be delagted, otheruise It will not: In either case, CLEAN

will then go to the next file in the dir. When there are no

more ftles in the dir, it will return. If you hit quit
7gQu'uill be back at the level you started

while in clean,
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conditions S : | . . o
. b LU ;:1 t":‘.,:i‘
: _ A P
- S gl
| " There are various conditlons that can be raised uhile running. programs '.ﬁ“§4q'
~~ on MagicSix. Here is a llst of them, what they mean -and uhat to do to RERCACT | S
- fix them. 1 . , SR T
‘ ' | . ' T
' bad_luck, ' SRR
This is a very unigue condi-tion, the fact that it is raused has S - s
nothing to do with the ‘torrectness of your program. It indicates the S
‘system’'s inability to recover from a certain combination ot unlucky _ - - 5;;
happenstances. To wit: a segment fault occured in the middie of the - . [ :.h¢
.urong instruction, destroglng needed |nformatuon. Just trg aqaun. = S 5#{ﬁ
- : ' A L i
no_excut S ' ‘ ;e L |
This means that the ‘location that this condition was ratsed at ie not . ’ fﬂh{
in an executable segment,. This means that the e access {vhen you type . RN
list) is off. Most compiled segments have this access set correctly, - '-{
so i f you get this error, it most likely means that you are trying to ) H
execute a data segment. .1f you want to correct the access of a segment, K
use the sa command (type help sa). . | _ L Ly
: : { v
no_urite | . :ﬁhi
‘ - Thi's means that the program attempted to store into a read- ontg L Ry
S segment. The location the condition is raised at is the location of - 'j.[a'?f
©‘the ‘instruction uhich attempted the invalid store instruction. The referencing .- !¢
. address. is the place that would havg been modified. . . '.:f,ihH
gate err - MO SR
‘ - This error occurs uhen the system is called |ncorrect|g This means o “‘@%*f
~ that either an entry point that should not be used by users has been called, . o
a random branch into segment @ has been made, or the wrong number of arguméhts . =
have been supplied to a system routine. .The location that this was raised at ;
- Hill telt you uwhich routlne was called. Register 14 will l'kelg point "8
‘to the caller. T
‘badxstat S : | TR
This is ralsed when an external static varidble is referenced, T T
and resides in a dlfferent address space than the caller. * P S DRI
‘bad_args : | o e R
" This condition is raised when a call to a sgstem routine uou]d BRI ;3 "en*ﬂ@
cause the system to attempt to modify a read-only segment. It is raised =~ ' ;| i D
at the point of entry into the system that detects the error. ISR £ ;5 }fa
This condition iq raised uhen an al locate statement or call . SEREREAE A R
to allocn fails because af insufficient free sgpace |n the given area._'f";w ,;;:;{T?ﬁ!'
~ ‘ e A I R
unimplop I ' | | BT N R
. This means that an un-implemented pll operator has Yeen used. S
Notify MLK (Mike Kazar) and he will urite it. ; |
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badnargs
You ¢

oobounds.
This
groun a se
reference
likely rea

recurse

This condition is raised when you grou your stack too far, usuallg
by recursing too deepiy. You can tuype a feu commands. but if you are not

lucky, the

nonexist
This

that does

SvCe

This
-a segment

Six Commands Manyp! o ~ 3729/78:‘ 

alled a pll program uith the urong number of arguments,

condition is raisd when you attempt to either
gment past its maximum length, usually >68K, or try to

past the end of a read-only segment. The latter is the most
son.

n you uull get a fatal error,

condition is raised when.you reference or branch into a segment

not exist, .i.e. that is not mapped over a file.

conditon means that the dynamic l inker uas unable to flnd_
named in a Isnk or the entrypoint in the aegment. '
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. console. llghts EEE . ' ' o
i
. _ EVERYTHING YO ALWAYS WANTED TO KNOW ABUUT THE LIGHTS
L A \ BUT WERE AFRAID TO ASK |
‘3‘ | The lnformatlon displayed in the- front panel |tghts by
A MagicSix is extremely useful for debugging MagicSix crashes and .
- other less serious problems, The four different secttuns are
described befou. o - . | , .
| | c B-B B B A A A AL i
‘ ’ es e ' -.5;0 1000 o0 o0 ' 0o 00 ooco' eovv e o;o'o‘o ,':

|
g il o The Right Most Halfuord (AAAA) ¢ a )
' ~ This displays the TCB address of the:current user. There are |
. } tuo classes of TCB's. The first set are the TCB's for the
- S .tuwo system processes. They both have zero as their upper .
' | digit (ie "BCEQ" or "03D8"). The other class of TCB's are
those of users. These start at “DBCO" and can range into the
"Fxxx". area.
Ail of these numbers are multcples of 8 hex which means that
the low order three bits of this section should NEVER be-
lit. The usual cause of their being |it is some sort of

_irrecoverable disk error, To fix this problem hit SGL to
‘ stop the processor and turn the disk off then on.: Restart

the processor by hitting RUN.
- Since all the system processes and only the sgstem processes
A © " have zero as their first digit "thrash mode" is easy to .
. detect. If very little-time is spent with any of the first
A - digit it then no onée is getting much uork done: the system
Y ~ is thrashing. Warning: the system always spends a certain
.- .7 . amount -of time thrashing even with only one user and under
normal circumstancés, For instance the PL/1 compiler
requires very littlé CPU time and lots and lots of memory.
" Therefore a PL/1l compilation with only one user LOOKS a lot
Lo . L like thrashing; A good test to see if you are hopelessly
- - e ‘thrashing is for all users’ to hit break and try to go idle.
Ll © if one or more. user fails to respond with GUIT followed by a
' ready message Uithin several minutes (give it a little time) .
then you are really thrashing. If one or more users gets to
. . . ‘command, level have them type "hcs8logout". 1f all idle users:
~ "+~ have typed this AND. -their consoles’ have- stoped echoing then’
. . you have really had ' it. The system must be re- lPLed.

The Nuddle Hal fuord (BBBB): ‘
This half word conQ|sts of a single bvt which moves back and
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console lights ) . S N t”a
Do 's\_}

. %
forth. It advances one bit position every time MagicSix- : tffl
passes througn the scheduler. That is when ever.MagicSix il
attempts to find another user to run, ly
I f no users are runable these lughts do not move and the - g o i
uait lught above the key switch is on. This is "idle made". . - . Coh
If the oniy load on the system is reading characters the Lo SOERIE &
lights are moving in fits and starts. This occurs when all '~ =~ ' °. %
the users. are typing at command level or the user with the RN S I
pinuheel it tupeing and the other users are being held at - - . =~~~ 11/
bay so that the pinuheeler can get some works done. L R
Basically: one or more users are gettlng work done and the . S R TR
work is type ‘in, B T A
When a process |9 doing a fair amount of thrashing it Nl'l _ u-_A;v'i;‘} ;‘jf\
send many messages to the CORE_JOB (the system process uith. IR S N e B A P
the smaller TCB address). The CORE_JOB often send messages - - -~ ! .li - & "%}
to SYS_INIT (uhich is the disk server) when it heeds - . -° - - .« . e Bio
something brought in from disk., This means that the. .- . .0 - 7 .coln. iy
processor uill be suitching processes quite often and the : 13'.f’:$3?fv‘;;g;*
Iights will be moving back and forth very quickly. N TR TR 0

~ Simultaneously the TCB address in the AAAA slot will alsobe. -~ = .. .

. flashing vigorouslg This is the normal mode for the PL/1 L O N T
compiler. : S
Any program that loops or does proionged crunchtng utll be A
evident because the lights uill be moving steadily and: T
magesticly. One TCB will be in the AAAA siot. Assembling . A TR A
large programs uith midi utll make the lights act' like this. =~ -~ oo 0" i
When this is happening the process is not volentarily giving -~ - "7 0 1",
up control of the processor but has it taken auway when the . - "* " ~~‘§,{;
clock interrupt happens. It happens 18 times per second. In . ./ = & .0
this mode the dot should take about 3 seconds to complete . R A
one cycle. FE TR
The final state the ltghts can be in is characterlzed by the A j ) Q'
lights blazing. The dot 'is moving back and forth so fast. I pj;w;i]ﬂi

_ that the single dot is blurred into a line. One TCB address; - R T R R S
is being displayed, usually a system process. Thig means = . .-”"{!iiyf(biﬁ’gymg
that the process is naiting for some one else to do =~ - A i?;ji;.;ﬁﬁfjﬁfxﬂﬂ;
something and no one is. A very tupical example is for a -~ . .0 ° o b
lock to get left locked somehouw. 1f the process maiting an . . . ivit b ooy
the lock is not a system process the a directory is probably ~ -« .o [
locked and another user can try and unlock the offending dir' ST T R
(It is usually >pd that is locked so try it first folloued AR A .
by the users home dir). 1f there are no other users logged: ' x :Zg.;;Airf’.?r
in hit °Z on a free console and login in as foo to try and AUEEEEE A N L

- unlock things. Do NOT. login as a regular user « T T P £

A i : . - PR g -
The Left Hand Corner (C): ' ' : S ? C j{{ﬁ
This section 1s for hacks. It should be do:ng something. -~ .. ?fw:grﬁ}f'
S (o b PULE G S
The Left Most Edge (D): | | R
These four bits are ALWAYS moving. |f theg aren't the sgatem ,j{g}%fﬁﬁﬁﬁﬁﬁﬂ,i
T ‘:".';'
., - 17 - : — BRI ';fgﬁj;;i';éf‘
| BT k!
A &l
s,
' ‘ ﬁ}
s
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copy . . ' Lo -+ Bl ;i
, P ‘@pfﬂ;%

- ¢ P

Documentation for copy (cp): o ;fg;§f4;3.th
e e

This is the copy command. [t takes tuwo arguments. The f|rst is: the'pathnamb!\é}lxﬁffﬂw

for the source file: The second is the pathname for the’ destinatlon filee o oon
If only one file name .is given, then it is the name of source file, ‘and.. thewjy“lq
destination file name is formed by taking the entry name of. the source’ flle,=§zif
and putting it in the current working directory.: This command’ copies - '?F Faen

using the bit count field of the source segment. unless it is zero, in which - R

case the number of characters to be copied is determined from the page COUht o z@g;%
of the source f||e. ' b . i '

Pl L. e e Tnuyp e a e
ceme eva T R S BTLYS P PP _IX S vyt o SIS

A —




g

3
b
]

i

‘crash

_ 8:“Not‘énbugh‘free.stérage,to satisfy request.

B: Tried to swap out into vtoces 8, 1 or 2.

o D;'Trﬁéd'to load a file > memory hole size,

The flagic Six Commands Manual

Here are a list of the codes flashed in the lights uhen the sgqtem

B }  crashes, and what they mean, They are due to svc7's being |ssued bg the

]

] 1 Changed processes dith the inhibit flag on.

23 Read ipc got a spurious uakeup. Normallg happens if you pouer up .
- a d1sk uith the machine running rather than halted.
This is obsolete and should never occur,

o«

’33JCore ]ob trved to grou a segment past slxtg-four k.

4 que job tried to uakeup deleted user. -

S: Too many uired pages {No paddie).

6: Tried to réad a disk record into segment 9.

72 Commqﬂlhéap free chain smashed.

9: Smashed |inkage offset table. .

At Checksum error on égstem loading. -

3/20/78

agsfamy

[}
A
g -

.
o]

C: Tried to urite out into pages.® or 1. e ””,--! ¢;Ef f’

}E!'PQuer failure uhile?exééuting critical code. : ' ‘}A' 

-20 -

; v
PR

i Ly

4 v
';:.L

)
SN
v i
i
.. .‘! “
% 't'-ﬂ
‘ I‘E‘;g

e e e e Svmamn e - B dimmn e e AR T ¢

¢
;
i 1
5 ¥
¥
¥
(-
‘ L]
:0
]
2
-4 e
5
1.4



P . ". - E _— -':';"i-._!:_u
The Magic Six Commands MariUi . A , 3/28/78 ¢ il
delete ' . ' - B R I8 ¢

There are four commands for deleting file .system entries (dura. links, and

EER I i

segs) . ' oA L .'h“wi”f i
' : ; ! : = ST N i

They are ' . o o O T .h
1) delete or dl - deletes only segments . ' . NN A A IR el
2) untink or ul - deletes only links T S A I I e 171
3) delete_dir or dd - cdeletes only dirs . ' T R PR E TR T+
4) delete entrg or de - deletes any entry’ SRS ,f_j'f?;”ﬁt; 37f‘;1,.} s

The first takes one argument which is the star name of the entrles e AR £,
to be deleted. The last three take any number of arguments uhich arée the star SRRy 15
names of the entiies to be deleted. The first three only attempt to deletg R
entries of the'right tupe. Hence, if you have a dir named "foo" -and say ' g
"delete foo", you will get an error messsage saying that no entries matched . ' .|
the star name as opposed to an error message saying that the entry was of the - | i
wrong type. In general the first three commands are meant for general use uifﬁrgié

‘ : L bl
while the last is meant for masochists and reallg clean|ng up a dur. I Jur~ .»@.zwﬁr
\ i 2~"?» hiw . X 'tl-1~‘
R o
g 4 e -1
Comments / Complalnts on these commands should be Bent to RK. . EERE AT
Xt -. DI SRS R AU
' ol T iy
' o '."-'ftl‘u"
Sl Bty ;!:
AL ALV S R
‘ x ] S i . E _ .8
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do ; o '
‘do is a command line program which implements the general o " 1"! - @?,f:iﬁﬁaf

- |ambda form for command {ines.

. do pattern argl arg2 cos

AThe pattern is a string uhich is passed to ‘the .command brocessor

after all parameters in it have been substituted for. A parameter
is indicated by an ampersand, "8".

To see the resu!t of a do expanscon. use the entry point doSdebug .
uhuch acts just like do except prints the result as opposed to
passing it to scs8cl|. The expanded line must not exceed 256

charactera in Iength

result is ohe argument.

Crn causes the n-th argument on to be substltuted each . oo
.argument separated by a single space. This effectnvelg L R A o
)

The string "88" is replaced by

These must be.
do scans up to ‘the number and then

~scoops up the remaining arguments,

8qgrn acts like &rn except that it also requotes the result s x;;'wgﬁ“'

llke &qn.

Examples:

. do "

do
do

do L]

who" -3 who
"pil &1 -nd" foo -=>>
"send rk &rl" this is a message
send rk this is a message -
send 81 &qr2" sas this loses
send sas "this loses"

pll fco -nd
T

--3>

- 22 -

& causes thé n-th argument to be substituted. .
- 8gn causes ‘the n-th argument to be substituted, but -
also requoted. This means that the string is surrounded s
. by quotes and all quotes within it are doubled so that Y
‘when do passes the line to the command processcr, the B o

- a single ampersand, otherwise when an ampersand is encountered
the next feu characters are scanned..
a digit from "0" to "9".

- performs the substitution.

[ Lo ] KT

r*, "q" or

o .
& e e cemmes  wsay e e w

e e
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a exec_com , . I R
et : . : S FHE R

exec_com: The command file executing routine.

2 Command Format: ‘ : | . S

- «
-~ e — > —
e e

exec_com tilaname [substitution string #1. [, sub. string #2:[.;.‘] ]fl~4:';-‘ﬁ

' S ST IR R
‘* < where 'ec’ mag be ugsed instead of °'exec com' >_‘ . ’, .f"f,f,:ﬁfff”'ffyf
3 The purpose of a command file is to allow a user to perform a defined Bet ;,;.gﬂf%j
=, of tasks repeatedly with a minimum amount of effort. Exec _com is.a routene di T?h}
" deSlgned to .execute such a file. S e ,__ -g‘-u, L "ﬁﬁ
. = . . . ' _li |
Bas:ca!lg. exec_cam allous strcng substltutton. and flou contro| (by means ' ‘;;_a.ﬁf
of 'if' - *then’ - 'else’, and 'goto’ statements). The substitution string .f’kj'ﬁjq
_ capability permits the user to substitute an argument in the command line ™ : =~ - .
he Al e for a string in the command file. With the use of the if - then = else k:,¢5 T
constructs and the goto statement control can be shifted from one qart of _ o
the command file to another. . | T l’”“f‘
-— | ot . ‘ . . . | “ ;:' R
All exec_com commands are preceded by an '8§’, ' e ey Lry;"w¢; A
. ' R A T
| _ ' : : A R T PP B R
S~ The follouwing is a list of the possible exec_com commands:. - - L i by
Argument Substituiion: . T o “13._ ’»G;,{if§€3${f:ﬂlﬁﬁ
| '88’ o replaced by '&' B PRETE i
N N '8ec_name’ 2 replaced by the entry name of command file.i*“;fﬁ" L
@@m -'8n’ replaced by the number of aruments to the exec ~com '
. command. b b
) '80" replaced by the duractorg portuon of the command file"‘ :
R pathname.

is any integer) replaced by the
exec_con command.
replaced by tha

arguments

'giiv'&i' (i ‘th substttut'on argument in the

. "&fi" (i is any integer) i*th through;the last 9ub9titution -

-Flou Control Stateménts:

e e Seecwr Lo

~ '8goto’ <label_named transfers control to statements fol!ouung the A o
o occurance of the label (see 8label). SV TH
*&label’ <label_names location to where control is transferred as. result P
| of a goto. <label_name> is a character strlng of . I+ b
32 or less characters, Vo ’ ;.Q-;?q
'&quit’ stops execution at this point and returns to uaer."g e g
‘/ this is an optional command; it ia assumed at the endx,‘ih4§ﬁ
‘ ~ of the command file. ' “Vf"" ﬁ{3751§y§
"&if' [ACTIVE FUNCTION) the active function must be enclosed by. square iﬂ?iﬂl¢§}
) ' - brackets, and is any function that is defined’ to ‘3([?¥%ﬁ;
e < I T R ST e 3
g : ‘ - e 1 (R
I RV RPNt
uéﬁh . X ’nﬂffﬁff-
, . Y T
| cooo it
& D i
' i ;

.. ¢ “ . 4 % 5 . J .
N R . % o R 2 v e W ¥ e
L e s ¢ T B O, e g D < SN = St & 0 - Be  Mmee s e e ey s e st e o .
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exec_com

"’&then'

'&eisef

. '8endit’

Miscel laneous Statements:
~ '8&command_| ine_on’

',.”&cqmmaﬂd_lihe_pff'
'8&ready_on’

*8ready_off"
*&print’
'& }'

I1f any of this seems unclear look in the Multics Programmers’ Manual. Refe&eﬂce }f?:"

The major difference betueen this version of 'exec_com® - |
and the Multics version is that this version allous multuple Ime. and neated
(to ievel 18) if- then—else constructs.

Gucde for 'exec_com’,

All *8if’ statements must have 2 matching '8endif’ -

the system or user. the square-bracketed expression
is fed to the command—llne-prpcessor which returns- V-Jﬁ
either ’true’ or 'false’ (assuming the active function : H
is defined), control is then issued to the '8then', of ;
*8else’ statement depending on the returned value. . ;f

statements., there may be nothing else on.the. Inne ‘
follouing the square-bracket expression. ‘

-control is transferred to here if the square brackat R
expression of the corresponding "&if' is true. .= = . f'-f‘
control is transferred to this point if the square
‘hracket expression of the corresponding ’&uf‘r
false,

] ok i,
W .

-

closes a '&if’ block. there must be a,oneeto4oné i
correspondence between *8if’ and '8endif’. statements. -

causes subsequent command |ines to be prlnted out to g
the terminal before they are executed.’ : A.,f Ea .
inhibits printing of command Ilnes before execution. N Tie
invokes the calling of the user’ s ready procedure Qf{{“¢. y
after each command is executed.. o SRR REE
turns off the previous. o . LI

prints rest of line to terminal. line is not4ekedutedd'fff}@
rest of line is ignored. intended for commenting'linesvﬂ%%-W

i

fa oA

. o,

' 2 b

Vs =5

oA 0'_5?.

LA s i

]
.

% P :g
{: , e .
‘.l. g »..“! ;o;l"
ol R KD 15
: i T Rk
LSE . “? B
W I ) T 1
4 3 , LER
s . Ve
. -1 ) ER
‘ b
- < f!,“
. g b T
| o
. A
. x {
2 -’
' ‘ t
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etc (error_table_compiler)

etc is the error table compiler.

etc error_table

3/2b/78.

converts a source error file error_table.et into an object

-error table in the current working directory.

The first line of the error table is the name to be guven
to the generated error table.

The format of a source. error file is-a series oftlineé which
may be either comments (if the first character is an asterisk)
or error designations, uhcch are of the form:

error_number.

where:

short name.

long

.

message .

k4
T
) ;
. e
) ’
o '
SN |
_— - ot
& N t
b A
3

error number is the internal error code number (negative if a serlous ﬁif"*
error, positive if & minor note (e.g. segment already knoun) i

short name is the short name of the error message.

number at an entry point uith the short name.indicated.

.

!ong message is- the message uwhich ulll be prlnted out by com error

for the error

For example:

-37, fuckyou,Fuck you, you mangey scumsucker.

would generate an error entry for error -37.

in questlon.

error tablesfuckgou vwould indicate a fixed bin(31) .value of»—37t{

call com_error(-37,'

'eatdogs”);

would print

. eatdogs: Fuck you, you mangey scumsucker.

e

ek $

Cx . s e -

oierds

p—.

|
.

H
.
.
'
A
Y
1
]
)
L
‘
1.
T

)

i
L
1}
;
!
i
‘|
|

etc puts the efror :
. F ‘3 y
{ i
3 G
o Vet
- ‘ ;
L T l': |
1 v'. .‘1‘ .
; 4
‘ o 31
S S
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extennal data. . Co I
] : ¢ -- o ) .. ) ) .' ‘ ”.,1. .: ‘ ‘. ..!
G External data. is. normallg ‘gtored in segment 14 by the sgstem. This is" ' » 1§ w
“?z*' the lmkage segment and- is knoun by the name "linkage". External ' S PR )
-~ data. items may_ be.set up. by.calling scs$make_static_external. The; .. -: DA
follaning is.a list of the system defined external data items., They S
may- be. referenced. as. linkage$<name>. ‘ . . . )
. variable. - value ‘
_ n-,‘nnéucz.z . * A -" .
level - S the current command processor tevel |
~ready_on T uhether or not ready messages on on-. : -
"accepd messages ; vhether or.not messages are being accepted ‘ .
_ o long error whether or not fong error messages- are desired
" TR J prmt com error messagss, uhether or not com _error should print the message’
~ : this flag is reset by each call to com_error and-
¢ is used by com_error8shut _up uhich on calls to
o suppress the printing of the messaqe 'f gou uant .
l‘ b . to do something else -
oy T ruser iocb ptr .for user_io stream i
' : user._ mput .iocb ptr for user ~input stream i
e ~user’ _output ioch ptr for user _output stream L e
'listqng_output L ioch ptr for listing_output. stream SR :
error_output AT iocb ptr-for error_output stream B B
Cdpars .»2 . v‘_'“'. 2, ‘
- i ol
: MR
Ly, !1 J 2 i:;
’ ' : ‘i' i
. 7 ‘ P TRt
- - PR TS
i | o
| : . . t'_ . ' . ..1 T
N P
! . i A
y ! U ; ,
: !
9,
' S
- - 26 - SO
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fido : : o ey t-"

' [ o i§

! .

f H,

< ' - =num
. -user foo
- -watch nnnn
-off
-on

means
means
means
turns
turns

vatch for a change in the number of users.

Fido is @ general purpose uatchdog progréﬁ. It takes the follouing argséﬂ

i

Match for user foo 'to login.

nwatch hexadecimal locatnon nnnn for changes (1 word) .

fido
fido

off.
back on,

~-time n tells fido to wakeup every n seconds. . L f-g
-index n tells fido to watch for vtoc index n to be used. by anyorie. . -, ..
‘ -entry n tells fido to watch for the segment n to be initiated. R S P
fyy -sum fido will summarize what it is wai'ting to see. et
! -clear n, clear the nth thing that fido is watching for. AL MR
| - -call foo telis fido to.call foo every time it wakes up. I S e b
Co -cl foo like —call. : R B
' ' v o e
' - EREE H
et Fido's are cleared across processes. o T7=,,§ o
" ) e ' oL
i ] } ' i
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findall

:»ﬁocupeht'foc FlNDALLs'

. findal\ is used to search for a partncular character strtng
_segmen&e. Usage iss

ftndail <the-9tr1ng-to—be searched-for> :
1 <starname-of files- to—be searched> l

. The starname defaults to "x%", and can be either absolute or relatlve.
-The default is "long format”, but any third arguttent will cause it to.

In long format, each line containing. the string

is printed. ln shcrt format cnlg the number of occurrences is printed.

use "short format®.

-*;'Examples of use:
~ To find all

findall

flndail

"To flnd all’
all ot your lisp files:
"(setq quack"

findall

- To count the number of statements in each of the plﬁ brpgramv Ino'.J
" the. system source directory: . - !
» >9>$op_'l

findall

labels in foo.pll:
fqoupil

To find alf of the calls to subroutine "zap®
programs in your workirig directory:
zap *x.pll°

(or at leastlmost) of the setq’'s to the atom quack

- 28 -
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forall

/38777

forall is a program uhich allous one to perform an operation on
a set of segments, links, or directories. .The general forpat
of an invocation of forall is as follous:

forall starname options command

where the starname (optional if the first argument begins with

.@ "-" in uhich case it becomes xx)} is a standard .star/pathname

such as <xx,PL1

)

options are keyuwords which begin uith a "-" and are as'follous;

-BF . brief - don't print the command string -
-S segments ~ only perform the operation on segments
-L links - only perform the operatjon on links’

~-D dirs - only perform the operation on dirs * . T

-WK after you finish a given directory recursively do
everything to all of the sub-directories

-P  causes substitution to use the.full path name V8.
a relative pathname .

If no options are specified -S is assumed.

The commands is an argument or a series of arguments which

are catenated together (separated by spaces) to form a string.
If the string contains a “c it will be replaced by the entry
name or full pathname (see -P)} of the entry being operated on.
“~c" may appear up tp 4 times in the command string. If "~c" =

~ does not appear in the command string it is catenated on at the‘f"'

end.

Examples:

FORALL xx.PL1 ST ' .t
does a status on all PL1 programs in. the current dlr

FORALL % -BF COPY “c >SL1>“c

copies all single component segments in the wdir. into >SL1 ", A

Ve e e b » @ -
S-SR A K B .

without printing out- messages , o A

FORALL >¥¥.PL1 -P -ULK ASCIIP

checks all PL1 programs on the system (note the -UK)
‘and sees if they are ASCII files

- 29 -
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_help . ' P
help.pll Sy

-maintainer of the program.

',ts kept in >doc>help_fvle. The format of, each entry is as‘follous,

ientrtes can be minimized by the use of the. assoc_table. . This-is.a file .

L uhlch is in >doc>assoc_table, is very simples

A[<namo>r<name of help.entrg>]

*k Novices to ﬁagicqix should frg "help introl" and "Help'introZ" B

The help program fooks up‘and prints the documentation on a. program st bk

. or. subroutine.o "help tv" uill print out the documentatvon on. the tv command,'v o
for instance. Help x will’ print-out all the topics on tihich help is -~~~ .. ' 0.0
available. ety

Tuo other programs also make use of the help file: "whatis" uhich gives ait o
short explaination of the program, end "whoseis" uhich looks up the - R By

The data base in uhich the help (and uhatis and uhoseig) program. looks -

o & Vo
¢ - S w———— s e e
O ww %

{<name of program> <pathname of documentation> <haintainor(o)>i/ <dnel iner>)

The pathname can be one of three things.
1) a real pathname.
2}. the word “none". meaning that the oneiuner is the. only avaulable

documentation and that' it should be-printed out., : .

3) the word "doc meaning use ">doc>name of_program.doc as the pathnaMG. Tk
-Since many pbograms have alternate names the number of halp_flle | 3.

containing a list of associations to be made betueen what topic help is .
needed on and uwhere the help. can be found., The format- of. the assoc table.

1]
4
3

1
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ieh (>tools> g e R A I e
D oo . "A‘.
? K R .i:
‘ ieh scan ; 0 . 9h
. . or . . T A
Ny ieh load dnamel:enamel ... S R RS |
" . . . . 5 . 4
! bl !

Vi - These programs provide a facility for scanning and ‘loading Naq:c 4 or 5 L:.;,"'dsﬁ
. ' standard 1EH DUMP tapes. To set up the tape stream tupe: : PR L

io attach.tape si mt_io taﬁe ' : R tore

x . RSP B
= ieh load takes arguments |ike those used on Magic & except that the RIS S
, Haglc Six star convention is used (thus xx.pll will work). All Ietters '
' in requests are upper cased but the file names are lower cased when N
they are loaded. This is probably the most convenient transformatnon.,*;
The Magic 4/5 directories are turned cnto subdirectories of the ’
B current working directory.

” Example: '
~ieh load zing_x:xk.pil znng wo % zlng_ .*.993|n -
might create the subdirectories zing_a and zing_b in the curreni
uorklng d:rectorg and load the appropriate fl]es into them.
E s ;
ls" ';.
. t
o @ﬁ\. :
P ; " Kfrﬁ
.\"P.‘ b :‘. l:.
R R )
. L ‘: ¥ " “ N "“;_.-'»
# . : $ i g ;:\' ;".
=, . ! ; o O
; '- ’ " b p"” »
- % Yo' p
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| SR 4 i |
3 K PRI I
. : ] H w4 2 '
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H) o
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T
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The IEHLIST command does a cheap version of the Haonc 4 IEHLIST. e T T

{
. 1t prints out the name of every file in the file sgstem. by recursing - . ,;;‘;L
4 _from the root. Files are indented if they are contained in a subdur. R A
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inquire | . , . S X

Inquire printe out useful information about people knoun by ths system.. f.:;"ﬁ‘w;
It optionally takes one arg uhich is the user id to lookup (defaulf is youds o iy

1f additional arguments are present these are interpreted as epncual fielde (IR
which are individually looked up. . T SO I
. i ' Ny R -"l

This information is kept in >doc>people>foo.doc where foo is a login-- . =~ - "
id. There are'onlg a few requirements as tq the format of the fileg.. . .~ " -} u'fﬁ “
1) Each topic is delimited both before and after ulth a double CR. A A
2) Each topic is headed by its name folloued by "+ ", IR SR

For an example. see >doc>peop | e>example. doc. Currentlg inquire knotis,

about the fnelds nane, nick_name, phone. address, last logout and hacktng.‘
Good luck.
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- detachying, and mang l/U and order calls.

io- tuttlity command)

£
t

“The o command al lous ‘@ number of io system requests to

be performed at commahd level. These Include attaching,

The basic
suntax» st oo .

io request strean options

Thb various-forms are as follous: ,
io attach stream mode attach_string .
“to detach strear i .

io order stream reguest
io get‘étreamanbgtes
io put 9&ream~nbgtea : ~ ) | | T

get requests |nput from the termlna! uhlle putxsends
ascii to the terminal,

3/28/78
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link , ¥ : ; Cooa '_:rf;ﬁ?ff'&ﬁih.ﬁh
. . ' s EL f?. ‘t',\ ‘ X

| e

In addition to segments and directories, there are file system q e '#&
objects called links that indicate that a file or directory in & IR SRR
directory is not there, but can be found in another directoruy. - SR }éﬂ
Thus if there was a link from ">a>b>c”" to ">e>f", then a reference. ' i
to the file ">a>b>c" uwould result in the fule ">e>f" betng referenced bl
instead. , “ , 4 '»; lj‘
~ e L5

links ' "y : -?@?
lke ‘ . ' ' it
This command creates tile system links., It has tuo ccmpletelg different K
formats. The first is: e YREN o
link <pathnamel> <pathname2> SRR SR n{g' ' ;J
which creates a link at the first pathname that when referenced gsalds o
the segment, directory or link at the second pathname. Thus T R TR
tink ">u>mik>a >usrk>o>plums, ”"“i‘f"f“w 'f’;!ﬁ

would create a link named "a" in the dir “susmik" that. refered {o A SR B S EAE

A s ) i \
the segment plums in the dir >us>rk>o.-The second format l9 , -;fr;;:;i L }=
link <full path name of targets ’ , CoTe LT [Ex
e g' » s » . v» al ‘7~.. ‘_ 7 o ) _"i:
tink >u>rk>o>plums : " S AU S I TR
which would create a link, in the current working dir, named pIUms , .~-§._ B
that refers to >usrk>osplums. Thus if the current working dir uere " ”Q_J' e
>u>mlk, a this would have been equivalent to the Ionger command ;kffe‘;: ;;;_yag
link >u>m|k>plums >usrk>o>plums. T N SR R
unlunkl ' . B S - ,ﬁél

| This command deletnq a link, The object of the link is not ‘ PR
touched.” The command format is the same as for the dl and dd commandsw, Loty
% S « h
; . HE
. |r‘ ' 3 )
SR R
. \, e ,51 o .,:31; ‘
' . e Tl
! S N i, N B
H 'I ¢ ‘.‘1 ] .‘:h:;ii; 3 %
I R L R
| e Wy k-&j‘
R A P LI i B
‘ Sovas s g ARy
R R T R R o
S e : T ‘f(;f}‘?, A
P P T | it ?ff!i*
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lisp

‘MagicSix L

3728778

HacLisp and Lisp Machine Lisp.

<expression>

<atom> -

<list>
<number>
<n>

<f>

<array>

<xl>,

a special tupe of atom allouvng indexed accees to data..'

can have any number of dimensions,
each element of the array can have 8 16 or 32 bltb.

<x2> ... <>,
any <expression>

- 36 -

- (chir 1-21-78) :
ISP : ‘
(tgpa‘“hé1p.lisbrint" ¥or internal documentation)
LISP is a programming language for symbolic ‘manipulation, it is a very
versatile and elegant language, having its roots in ‘the Lambda Calculus ,
. of Alfonso Church. The name LISP is a contraction of L15% Prornssing»,

a "list" is the most common data structure in lisp. LISP programs ¢ 1
(funct'ons) are usuallg interpreted, at least until the functions are: .“;ﬁl
completely debugged. But lisp functions can also be compiled for s
increased execution speed and efficent use.of memory, _f;%ﬂ;
This online document is mot intended to be an instruction manual on |isp iyl
programming {several :0f these exist off line) but this uill serve to RN RS

..«sumerize the availahle features and compare HagicSix lisp ucth its ancestora. ':ﬁf’%?
L

) , , i | sUorte Ly
Symbols for |isp constructs used in this document: St
| : ' - g S

~a |isp symbolic expression, : . T PR

either an <atom> C L SR - RINCE ol JFERURE S -]

jor a <list>, . : N ‘ St

| o i

~a terminal in the tree structure, ) ‘%Qﬁyj

. either a <sumbol>, L 'ﬁgq

an  _ <number>, SRR T

or.a <arrays.’ -~ .t ;&d"

a tree structure, L

either an empty list (called “nll“)' 0O | | f YJH

or a tist of expressions: { <xl> <x2> Jis gﬁr;

o ST YRS

a numeric gyuantity, : S el T TR 4“?3

" either a <fixnums, - | e R ﬁng

or a’ <flonum>, S ' T e Tl B

a fixnum, an integer ' R S

a flonum, a floating point number . Chn

oo . S e

an arrag. : S A

. & Cat e
e = e s e cmmame—e’ e L.

"

LI 4 P
L T T o S eoepa
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tisp i
‘i
, B
o v
@ ST
L) ’ ;' :-,.' .:: : ..
Alphabetical listing of supplied functions: i AR D
-2 -2—2-2-2--3-2-2-4-2-2-2-2-2-% 2 -2-2 -3 -2-2-3-2-2-2-2- 4 -J-2-F-% 2-R-2 { - J-JF-3-3 § -§ % | ' t A
. : i
addl (addl <n> ) => n+l : N '
| 1+ Ly
N Y ' ‘ ’Ié 3
addr 4 L ,:
e and . oo i
. - : W
or LT
' arrayp Ee
| Ry
as (as <value> <array> <diml> <d1m2> cee) => <values: g¥74»~q S

N atom

append
assq

autoload

baktrace

.+ boundp

i . catch
catenate
car

N,

Array Store function, sets the indicated- element ‘ff; ¢?.
of the array <array» to <value>, s DA

(atom <x> ) => ¢ if o> is an atom ' R EREY
" => nil otherdise

~v..;-.aew.;.-;

(append <xl> <x2> <x3> ver ) . BT

.-

(assq <x> <y> )

(autoload <symbol> <char str>)
- Peclares <symbol> to be an AUTUmatlcallg LOADed functioh.A
The first time the function <sgmbol> is evaluated the '
MagicSix segment named <char-str> is read in by “load"
then the expression is re- -evaluated. =~

He

(baktrabe) traces all pending functuone on: stack after error.

printing their names, starting uvth moet recent. o

lbaktrace t) trace includes calling form in addntlbn to name.

A ".f" " g
(boundp <symbols ) => t i f <sgmbol> has a value bounqufp ‘
B ¥ # 3 u o . ] By
' nil otheruise I R R Sy
! : e
{ ., ! : L, 3.. ‘ : ‘
° ! 1 -..‘. 1. (':.‘ Il‘
< : el ’:.',',..‘
[ PR
i I"r' el
' - ; .
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close - . ' ‘ T T o
cons-string
Ctol

dela

difference

fboundp °

 feet o o

3/20178

cdr

—cond

-cons

(cons-string <addr> <length> }

"
‘

cons_string

=> trigonometric coeine of an
angle of <numbers> radians

cos . (eos <number> )

;declare

defun
(delq <x> <y> ) tuwo arg versnon onlg.

. <g> which are "eq" to <xs

do - I T . R

R - S . °".. ¢ ) . : i u/l
equal - S

—
-

eval

fmakunbound

fsymeval
ac : ." ;

gc_pleanup

.38 -

“ ethe e ow L

deletes all eleménts:q?~

eq.. o : ' | S

oY

PO W, SR

- - Tee  mems e eme o

B Dt AL T A

L3

t.
ot iy
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-
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'isp L . P I

gc_setup : - . .o : l
] " . s .‘ ':_ oy P !-’..;‘i
gensym - . . T T }- !

get

ge tpname . : . coe g

get_ascii PR .
get-asci.i : A ' A

go ) . . ; 1 i .. ! .‘?’
H . PR ; t
' 5 : . L ; L L
rind : . . : o S SO S Db
.. . - . * ,. ‘; -'Q . ¥ '_ ‘; ‘ -‘. I i - '_4.:."‘- : i
greaterp : . - o il - Bt O PR
intern ) : Gt T T e e ;-QL
ltoC - T U= 8 IO S '
' . : ‘ L Lo :::Yf ‘1
lessp t . . R I S P D ST

list

load i ST . . . ' : |
. ' . | . | AR NI LTI
load2 _ : Ly T e Y

make_array . (make-~array <bit-size-of-elements> <di@1> <di$2> La}j“x.' IR
make-array ' . T S P

make_array_header _ LT A“}.*,§>“fu4 (AR

. o ‘ ’ L J :. ' I '. .;‘ ‘. .y ".' !
. _ _ | ey e gt
mak0b| |9t - ) . . ¢ ° - : A . o ' oo e ,
e ‘ : : * e SR B !
; : T {° . 3 e ;
makunbaund ) o 3

mapcar N : ) ' e B IR
max | . . ' . . . " .-'-'.

"",
memq “(memq <x> <y>) gt 'ﬁ'- '»fﬁ?f$“T :

! " .‘,.: 5
min ‘ : ,‘f
- ,,:\ ‘-':. vJ .
minus SN
. 4 ' 1 ‘.'4;' ) é
) :' V : o ?
’ : * . M v " ! }
nconc (ncong <x> <y» ...) , L SRR

i

- .
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lisp

not
nreverse
null
.Qpén-
or
ppfst_

-pjué‘

.’.A

print
preg
':fﬁfoéﬁ'

fpufbrubv

qUTi‘

quotient

/.

read

release

- remainder

\

'Eémﬁfop'
Crep.

JrEP;fcdp,'

return

~rplaca

rplacd

" (releasel -

(rep)

- 3/20478;

; o
‘ W ST B
. 1 . ¢ '|! % =.‘

$ ' 5 ]
. $ . - i 1l
| N % ; [

* L . *
. ) i .

(quitlk - Does an "(release all)*, aﬁd;gxits to ﬂagiCSik.g

one <expression> read from console.
=> one <expression> read- from <file>.,

(read) =>
(read <file> )

Used after an error to: uhuind'étéék to uhere you

the previous top-level. - o T

e R Ty i “,'"""';f

(rép_lbopf

- 49 - . : , .

were before evalnng the function that got the error._'

does a read-eval-print operation . T . i

pepéatedlg does (rep). .o . ' x'A{: ”:f;i 'F-'.?# .
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set ' | ; .,:T:  -.{.”j: ﬁffflff".
setq : | | : ' ~5f;‘;.,.f :L“”}‘-

set_gc_flag B . o I £ . fwil“flf

sin (sin <number> ) => trigonometric sine of an’ -

ol

substr . o " D P

stringlength o : . : CL
string-length SR

. ¥ . . e B . S $ '.J’:
string_length N R A IR
‘ | ‘."; ' * ; "... .|": :'. & :;i‘;‘; .;
ol i 2 R R I R A
stringp . . ' R U R ‘_j*w%43
. . G VoL . P Vet E g ) BRI ‘.il! '_l‘; 1
. . » W . ' s L i : bl 2 ot ..-"'l"; ‘ \'., u .‘i ;:h‘ G

~ . . e SRR AR LA N ST L S
subl N CL S LT YT 5. B P ',’ ’
1 X . . s <’>-‘1_“.‘,‘ -;'; i I _{."
- S P 2-',; ' R ‘
. . ) . AR T { B I
. e . .- ll N R .."i._‘ :.-.',.5!‘ e

e L [ N T R Y WP S
symbolp ) | ‘ RGN § S TN F ST
. & - ¥ % » y o .," 4 . :i: Rt < "

'
S : : - : ;o AT LAl ST
| : . - :r:g;,‘ﬁmf%{;ﬁr'ﬁi' :
sgme’va . ' . s et R - ;1 . \i " ‘-', K ” B
) |

g S5 5. ca
v L

1 v :

+ LA ’ P "

H ] R ot

terpri ‘ . I R

55 i ey

i . L

(] .

H

throu e 7 e T T ALY .

top-level (top-level) By default this is the same aa the function “rep“:

| r b 7'~;:l55.n".‘%‘
(defun top-ievel o ‘ DR SR T

| ' ' -(Prlnt {eval (read)))).~, o *%ztéiipf.ﬁh;ﬁﬁtjggf?

‘But it may be redefined to do uhatever one uanls b
done every top level evaluatuon. Lo .:A,u,x‘Aff!'J
times o ‘ R AR LD

Pome s v T

- . o RN .
trace S | _ N o ot
- . . 1 . '!
tyi ‘ a
th . : . i ! , . -V ' ? '§
: ¢ A t ot
! "—‘ 1k .'7 ’;_8
untrace ~ | vt B gl
" [ i % ; '.‘:i
zerop R i
| ' RS S O I T T A
' * L ) L ..’ " f:l :" MR T :“.a
- l}l -' - ) o . : DR TEN :..,.: ‘ ‘
E ; - O ,i"" he : 4
. S e
. ST I
i | ’ ' ‘:.!' ' ic “!
0 ° "‘ '4‘1! : VI'_‘.,:’.
L
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Initially bound atoms:

SoorooooomoonEREeSTRon.

LY
. .‘7 L4 . . . "
‘ nil

- obarray

;>

ad>
a>

=D

‘and ‘a baby's

.

nil

‘anfarrag of:128.]ists {hash buckets) of atoms, ail-?
interned atoms'are on one of these lists. :

3.1415926
t

6.2831852

T

N

arm holding an apple.

- 62 -
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list : ' : o -, S N

P
list: ) f
K

This command lists a directory. It takes various control argumenta i e oo RS
and also an optional star name to match in the listing operation, S e
The default star name is "%x", i.e. the uwild-card star name. '
The optional.control arguments are "-d" to only list directories,

"_g" to only list segments, "-1" to only list links (the default is . é.
to list all three and any combination may be given on the command ltne) o SR
and "-p <dname>" to list in the directory named. Note that ifa - "' . 4l
directory name starte uith a ">" character or a "<" character, then '-w-f~' SRR TR Y
the "-p“ is not .necessary before the name, as the list command knows .. .. - : "
that this must be a dirname and not a star name. Here are some examplee BERTITLE 1
,of various list commands: | L ' e ﬁ'\ff
~ - . ", e N A T IR T
) ‘ . . RO TS B g B
list xx% " ‘ - w T : o ’j”'ffLﬂ
lists all files in the current working dir. : ;’ﬁ‘y?
| o | | R
does the same as the above. _ * . TS :'yh\
. : : Lo TE R A
‘ ) # ‘ 2 . PRI SR | B .
ligt >s1l motdux SR LN i
lists all files in the dir >sll that start wi th the first e el TR
four chars "motd". ‘ - j,'~797‘”i‘57 ,dfiﬁ1¥
- . : P B DR DR ii ;*
| -p source fook.* -d | | ' . .i:,j[’@}g5':?:ﬁ3A,lﬁﬁ
if the working dir is >u>ota, for example, this lists alt- ’f,'-f"ﬁ{s:!.'{fﬂ:;}ﬁh
dirs in the directory >u>otassource that have tuo component fiames, -~ + . - f’fﬂﬁ

where the first three characters of the first component are "foo". = -
The listing format first gives the access you have on the segment ~ = - i . .
(any combination of "r", "e" and "w" for read permission, execute: - - [l’'-:-
permission and urite permission), folloued by the number of. 2K ' e
pages allocated to the segment, folloued by the byte count (calcuiated ,ﬂ Tt
from the bit count). in parenthes's. followed by a "x" if the segment has : .. . -
been modified since it.has been backed up,- fol loued by the name of the mjf.4.‘ﬂ.'
segment, folloued by the acddress space name if not "", fol loued ' ,{f;ﬂﬂ'l“’~ﬁ.
by the ring number in brackets. : . ,-_.‘:r=;f'f*°***
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. oo
o o e i
: midi is.a middle scale assembler for the 7/32 Ny RS
o~ “midi filename options RO T SRTL F
' T LI P R
causes midi to assemble filename.sysin into an e b H
object file named fulename. ‘ e . '
The options are: : RN j
o -nc  supresses tode gerieration < D TR e T
AR -ls generates a listing on the console S e e
b -ni stops the listing of Include files g ! IR T Ll
o> -nx -etope the lietihg‘bf macro expansions : L L ' :
u; | midi kﬂoue ‘about most of the machine opcodes and: . >
' many pseudo-operatuon9° , ) ‘ ; 1
entrg defines an entry point . 4?jyf':"=;;;§i?
extrn defines an exterhal symbol ' ST R S
. extrd defines an external data reference - . R
. o ‘ S | 0 DT 1
‘ . equ .. ;sets a symbol . ' ! A K
a . -~ set sets a symbo! weakly (no error check ing) : I
.= asgigns the remainder of the line to a variable ) : "'-J~;51
. | ‘ HEERN
'{ end . ends the eource program "F%gTwﬂ
i & e ' . i , .'.‘"' :”:"';'
PA ' .ent # generates an entry sequence uith # bytes of automatuc etbrage ’ ."gj.%
! Ftn generates the return sequence G
pc ‘'sets the program counter to: £
i @ absolute/no code - o
2 1 pure code AR |
: 7 impure code SRS |
- - dsect sane as pc 9 AR
" pure same as pc 1 a4
static_.A .same as pc 7 afg
maceoz defines a macro. macros may not define wacros , ' r{ﬁi
mend erids a8 mackFo definition ' gl
~ ) indicates that the next symbol is to be. replaced by its : gf}
© value, either a number or a string. N ¥ £ﬁ§i=
PR quotes an @ or quoted string . ';l ﬁLh‘
incl includes the specified file.incl.sysin in the source - R
copy like incl, except only for the first pasa R
dc defines constants (hal fuords) f;"
dac’ defines constants (ful luords) ’ ¥
ds define storage NB: thig rounds up to the neareqt halfuord. L
align aligns storage on the epecifued boundary o
. -l s
. i - LA
Y . L’.;i‘?
: v 5“1
‘ .. R LN
; c A
) e
» ! ‘ J'-I"! '
: Ja
it ok
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midi

» tupe
« push

. pop
oif !
.elge
.fi

(see a?#o:

tuypes out the remainder of the line

pushes the numerical or string value of a sgmbol onto thét’

pops the numerical or string value of a sgmbol off of the

'
v

condi tional assembly, if arg>8 then true o f;_ “»??ii“

flip state of truth flag _ R R T
balances a .if : A ..‘f‘;fif;':?

midi.macros) | . o 3
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Magic Six. has had a. small macro assembler named midi since this . IR

, ] { it
summer.. It has.proven to.be a valuable test bed for a number L T :
of macro invocation ideas and uill probably evolve into a full T b,
fledged macro assembler. over the next several months. Since - S I P
its inception it:has supported a weak macro expaneion canability y BN I
‘which has slonlg been changing into a more advanced. one., ' ‘,ﬁ;,

- DR [
Drlgjnallg, macro. arguments could only be tokens. Thus mumble f{}
and x' f8810008@° could be passed to a macro as an argument while . ;. RN
mumble+l or 246+x’ f8010068"% could not be. -This alloued for the .- 5 s e
simple use of macros uhich did not dg angthlng compllcated or - . o ELINS
requure complucated arguments. ' ’ ST PR '»hﬁﬁ
Nore recentlg it was decnded to. trg out a netier scheme.: PR 'l v.,m;.f;”;f};ﬁf,ff?ﬂ
This one involved. the use of string variables. In a typical -~ - . - 0 1g;}¢jﬂ;{
- assembler symbols may have numerical values and a number of . oD m T AN
other properties such as relocatability and entry-ness. o f“}ffly;('jkiit
When an expression. is evaluated these values are substituted T AR h'Jﬁﬁ-j
for the symbols. A string variable may have an |ndeterm|natelg JURRRRUC RN I &
long character string value. An assignment statement would L L h sty o ST

- exist to allow variables to be given string values. 1In addutnon, SRR IR TR O - &
wheén a macro is invoked each of its parameters is bound to -~ -~ ¢ AU
its approprlate string value as an argument after the old blnding"ﬁ ' ‘ ‘.'*Fﬁi
is pushed on a stack. This is similar to the "shallou binding" N R 1
mechanism used used in MACLISP (as well as Arch Lisp). - L - Q"'ia:{jﬁq%f}

C N L A T

“As with most such schemes the ‘issue of exactlg how and uhen CLo T e E N Y
" string variables (symbols bound to strings) would be replaced. | ' R QH
with their values. After a false start it uas decided to. Lot A X }Ei
.implement -the substitution process as a series. of passes | T B ¥
over the source lihe each of uhich substituted each of : o RN S )
the string variables -encountered ‘with its value. To alicu - e i 'iiﬁf
for arbitrary construction of tokens constant strings of = Rt §
the form " string " were allowed ‘and were defined to be. ' ¥ L
‘replaced by their contenta uhenever they uere encountered. { aﬁ
Thus. i foo was bound to "jeckle”, then: P A
‘1d¢. USTrSSS T R - BT ’ﬂ.ﬁ‘,‘fr;fiﬁ

" would become: ’ 'é i
. d . . X § * ‘:.."!'.3
, v . A A T S 5

dc c’ jeckle . : . | - B TN R
o NS I O
This had a number of problems. One invelved the casual , SR A T A s
substututlon of |tems in‘strlng a9909ments, for example.r . T -~ a0 ! ;;.fil
the a in: : ' ' | ‘ RERRE
» § . : | co i

test=This is a test. ' | ' ;.
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might very uell be replaced by the value of some macro
parameter. Other problems included the same problem )
as requires the existence of at least one fexpr in a lisp
implementation. That is, how does one reassign to a
symbol? If a is bound to "b" then:

a=C

‘would become:

-

b=c

and the value of a would be unchanged. This caused a
number of capricious and arbitrary rules to be generated
for wuhen string . values were substituted and uhen they uere
not. Finally, if a uere bound to "a" substitution would
be ‘continued indefinitely unless a level limit were placed
on substitution, ... , 3nd so on. It seemed like land.

war in Asia. [credit for that goes to Bernard Greenberg
at Honeywel | cIsL?

After discussing the problem with Daniel Weinreb at the Al Lab
we reached the conclusion that the problem was basically :
the same as that in the original “lunar macro" package,

vhich is a set of macro d&fining macros for use .uith .

+MACLISP. [They uere called the lunar macros since they

were uritten bg David Moon also at Al.)] The "semi-lunar"
and "cis-lunar" macro packages solved thus problem by requurung
that all substitutions be exp||C|tlg ind'cated

The character "@" was chosen as the string Yindirection" operator -
during the substitution pass. No substitutions would occur

unliess the sgmbol was preceded by an at- -sign. An at—sign c
followed by an at-sign uould be ignored so that multiple level.
of "indirection" could be supported. Quoted strings would be
substituted as before. Thus: - '

a = This is a test."
Hwould work correctlg This means that-all references to: the
values of arguments uwould have to be preceded by an at- -gign, ;
but in exchange eliminated a number of possible "accidental® ~ .
substitutions. :

As a final feature a quoting character is needed to allou an 5‘“
at-sign to be assigned {o a string (for example), as.in: '

xyz=‘@abc

- 47 - CE ey
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midi

.uhich‘uould'set xyz to "eabc”"., Note that:

xgztzll@abc”

uould set xyz ‘to whatever abc was bound due to the way quoted
strings are substituted for. In addition. it is ndu possible to
stuff quoted strings into strings by using accent. ague to quote them.
It has been suggested (but not yet implemented) that the :
meanings of @ and.* be more or less reversed durlng macro

deflnitlon as in the semi-lunar macros.

One reason for ‘the recent interest in macros is the desire to
improve the readability of assembler code. One common method
of doing this is by means of a set of structured programming
macros. This suggests that one method of eliminating the
short/long branch problem is by not allouing the user. to
directly code the branch instructions so that a table of

label/branch interdependencies can be built and optimized.

In a higher level language this is not as important implying
that goto’s (in a very limited sense) are “harmful® only ~
in lower level languages 'but not higher .level ones. '

(The Iong/short branch prob!em is common on machines uhnch

- have two flavors of branch instructions, which require. SN S
different amounts of memory so that it is desirable to use R T

the shortest ones possible: These machines include the

. 18M 1138, all recent (model 3 and up) Intergdata Hachtnes.'

mang mccroprocessors ancd @ host of others.]

As a final note. the strangest macro expander 1 have run

into is Multic’s mexp vhich is a tuo pass macro expander,
the first expands all macros and their arguments and the
second evaluates all cqndtttonals.
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:§5* The MINI command runs the miniature assembler uritten by SAS. . 1}7"'£ '?":%!
AY It is primarily used to assemble compiler output, but can be used by - = T
users also. The command format is: 3 S

MINI <¢tilename>

uhere the filename will have ".sysin" concatenated to ftg.end‘bg:HlNl.. RN ;p S
- ‘ - The automatic assembly feature of PL1 makes use of this command for PLL - L

output obsolete, as most programs are.automatically assembled rather . R ﬁ%
than manual ty. - . . e

o ? . 5 g-‘ .. , f “.‘
:
The output is to the segment <filename> nithout ang modifners. . : :
” such as . text. | - " | N r;,
't " ':"-4 ~A|
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moon . .

For your convenience and safety, MagicSix keeps track. of the

L phase of the earth’s moon, Luna. The three commands are: . | ) |
"VmOoﬁ | fPrints out ‘a-diagram of the current lunar phase.. v
o : ppom . Prints phase of moon, short format. - .
-~ plpom Prints long version of phase of moon. . 5j:
' ‘ - ' : 1 7 ';2: ::‘.':!
\ | 5. Heiéted'ehtrg'poihtsiﬁ' f%;.ﬂ
| ..4‘ o o, . ' ; : ,l :;'.
- . moon8pom returns char string for ppom ’ *;J! 1yl
i dcl moon8pom entry (bit(64), char (20) varying): Ly g
‘ call moon8pom (time, short_pom_str); : o T s R i
where: time is a standard system time code, (zero means current-time) - Co At
‘ ' shor t_pom_str is the corresponding quarter and offset L
- 3 moonSlpom same as moon8pom, but returns long verbose string : _2}
~ ‘dc! moon8ipom entry (hit{64), char (88) varying)s . 1
2 call moon8ipom (time, long_pom_str); : ‘i‘
moon8fpom returns phase as a floating point humber betueen 8.0 8 1 e - . ;;‘ b {%T
dcl moon8fpom (bit(64), float); , : : ; ‘ij_'ﬁ"f%%gﬁ
call moon8fpom (time, ratiol; - s A *n;q
57 where: time is ds above - S PO 4ﬁ
. . . ratio is'a floating point number. betueen 0.8 and 1. 0. R
L B 8.0 new moon ‘ - i
- L -8.25 first quarter | i
- Lo - 8.5 full moon S ~ Y. Gy
R B oo . B.75 last quarter S . Coa b
~ : N : . - . ' R R SR Ty |
- ‘ | ' i " o vl
\ , Tl g
S s
\ Tt e
' o :~!;‘;', ,
B |
~~ ; : . : 'i:'. ! “
- " R ¥
! :, ’i 27 '
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nite

-finished document. PP OB
In general numeric arguments uhich refer to hortzontal I L

file

The Magic Six Commands "ﬂﬂva' 3/29/78: 

NITE 82/22/78 | . i

Nite is a text juqtifuer. It is supposed to be extehsible .

and all that but only time will tell, At 'any rate it should be R oo

good enough for UROP reports and the like. By default the input
text comes from foo.nite and the output goes to the terminal. The
output destination can be changed with the file command. Here are = '
a list of available commands. As usual with these things all |

commands are the first and only things on a line and begin with a ‘f e jﬁf

dot. Any other lines heginning with ". " are treated as nite |
comments, they are ignored by nite. and do not effect the - - '

uwhite space can be given in terms .of character positions or .

inches or centimeters. fe. 9. . linel 6.5i sets the line. Iengfh to
6.5 inches).

linel - (11) this takes a number and makes tﬁét ;he line length.
pagel - (pl) This sets the page length |

page - (pa) Causes a page break (starts a neu pagel.

break - (br) This causes a break in the filling of text.

lines - (Is) this sets the line spaging to its argument. .double :

ttg - send output to the tty pauses at every page. tgpe any non
printing character to continue

- This interprets the rest of the command line as a. = R

pathname. The specified file is made the current output i” ::,.' f!fﬁ} ﬁ

destination. if no args output goes to input filename
concatenated. uith ".abno". ‘

teft, r, righi; b,

The next tuo commands SO
both, c, center) uhich specifies the alignment of the fine. = = -

take a modifier (I,

| means make the left margin even, this is the normal mode..~;ﬁ ) C ey
r means make the right margip even. b means make both. - i
margins even. and c centers the line. J ; ,‘5i!{gfj
. : : . ' X good o ‘“:
fill - (fi) make line as long as possible. " 8 "“fi;ﬂy
nofill - (nf) take each line as it comes. Lt
’ . R .;"7.“ :és:“"g
indent - (in) Takes a number and indents all suceeding lines that - = S :ﬁ;yu;;f
' far. 1f the number is preceeded by a sign then the neu 'y l',rgﬁij
indenting is being specufled reiatlve to the current T V”ﬁ
indenting. STt T ~-_y§§}q
undent ~ {(un) This takes an amount to temporarily un-indent. The Lty i:ﬁﬁ?ﬁ?ﬁ
change last only for one |ine. P BT & J&;Hr:rr
| - S I N 1 PR S I 111
-'5] - B ‘ . T r '. et L;% 1‘#
SR TR Ry | -',i’.-.z!z*,'
) BEENK Pyl o % 120
RECERNCT AR
S ;b‘ ’_.'“"“h‘u’,'.
; ”}’ 5

P I o

-
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’ nite ' "
' vl
= raad - This takes the name of a flle which is read and processed L
by nite as though i't'had appeared in the main flle.,' I
begin ~ This pushes é neu ‘environment, All old parameters are o .
carrted across but changes uill go .auay when the ervironment " },f
4 _ Is poped. This includes the deflnitnon of variables. cn these L
- frames. - | o
- ‘end - Thie pops the cdkrent frame. :
- getvbl - Th:s sets the variables named by the first arg to the ;
string conssstsng of the rest of the line., 1f a previous 4
‘ "variable of the same name ‘existed it value Wil ‘be bashed.. -
- setivbl - The sets a local variable. It is the same as the above Rt
except that the value of the same variable in prevuous T
: frames is saved and restored uhen the current frame ¢9 ;!
" poped. E
macro - Thls defines a macro with the-name of the first argument. -
. , The definition is ended with a .mend <macro_name>. Only one. B
' space is al lowed betueen the mend and the name and there may : -
be no traiting spaces. The macro is invoked whenever  the T
command .<macro_name> is encountered durring normat parsing. , ,fi
No breaks are generated. P o
skip - The takes a number and generates that many blank lines. .. -~ .- Y
~ - This is exactly equivalent to a like number of carraige =~ = . 7+ .
- returns. If the line spacing is set to three {3) then three’ - .- ~i; .~
times as many physical lines uill be output. e,
* - block - This insures that <arg> blank lings will be left blank - a ;o
, contiguously. The number of lines is interpreted kae in the ! e
- - skip command., o ‘ -"“,ﬂ' o
5 i ;
g ) PR
a Specnal varlables are bullt into nite. The three variables T e e B S
"date", “"time", and "page" are set to the current date, time and- ' O | ..
page number when nite is started and can be used any time. Also '
- - the macros "header" and "footer" are called at the beglnnlng and
end of every page (except the beginning of the first page)
U 'theg are defined. * '

For anrexample of a nite input file, see the file used to create
' th19 documentattop ">doc>hute.nite".

~ K : . » : i !
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object format ' ' :i i
. o
o ' |
‘ The Magic 6 Object Segment Format " };Qj
g ' = SRR )
R An object segment looks more or less.as fol lous: o SRR IS B
K l u 1 T [m |
o | pure code | linkage section | relocation | entry map | a | - 2T e T
I I— I - N S N 1)
| - ' SRR
. uwhere: 42 _H
S L
pure code is the executable code and other pure portions " S ,5;,£? 
of the program ' . - T
. —— | BETIER ¥
3 linkage section 1is the impure section of the program C o b
A P ¥ ) ' ..l
- relocation is the relocation bits for the program which- car " .
are a string of structures as fol lous:- ‘ §
dc! 1 relocation_info based;, ' : i R Lﬂi?
2 type fixed bin(7), /% 1,2,7, or 8 %/ -~ S U 2
2 number_of_hus bit(8), /% usually "a@'bé x/. -~ ¢ T i
- . 2 offset fixed bin, /% offset into section %/ - -~ o
2 bits bit(80); /% one per halfuord %/ o !
' ) o ' ' ‘ R ;."f :
for relocating pure code: °- ' ' A i i
1 indicates a reference to the- l inkage section SRR i .1PF
2 indicates a reference to pure code AURTRR : f‘ﬁj
@@“ . for relocating the |inkage section: R , “5_ ‘.;?,:aﬁltzgéi
: 7 indicates a reference to the l|inkage section IR _f.,,;;grdyf{i
8 indicates a reference to pure’ code Ceome e B
’ PR ROt
The arrays appear in the relocation section seriallg ‘ékfﬁ.Eil' ‘.
- and are terminated by a halfuord containing zero.. b 4 -
entry map The ehtry map consists of a series of names each - | |
. preceded by a halfuord length and consisting of . b
' an ascii string. At the first halfuord after the o N
string there is an offset into the pure code. . ! TR
- To use this: C o ' S 1};15.§
A . ) . ' . ' . :.‘ 3 ' 4 . ,‘ ;V l .‘.
dc! 1 map_entry based(mp), CEoe L S f'in-i
. 2 ncharg fixed bin, Lo e !g‘:%¢,§f‘
| 2 name charil); B SIS A L S
™ ~dcl offset fixed bin based; R R & :
do mp=map_start '4~{i
repeat addrel{map_start,elen) _ ol :lgh
vhile(map_entry.nchars®=0); o }f;wggg,?}
- 583 -. - R B A
d - o b A1
. # , Y ,‘ L B
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ob;ect format

map

elen=hit(nchars+l,16)8" ¢ fe"bh;
i substr (name, 1, nchars)=epname
then ep=ptr (baseno(map_start),.

addrel(mp,elen—Z)->offset)-

eqd;

To get a pointer to the start of the map
given a pointer to the segment and |t9 bit
count took up scs8get ob; _map.

is a stnUcture-giving the offsets uithin the

3/28/78.

segment of the various sections described. above.

The structure is declared as follous:

dc| 1 object_map based,

. 2 code_section fixed bin,

A 2 entry_map_offset fixed bin,
2 linkage_section'fixed bin,

- - 2 relocation_bits fixed bing

v.(

.
R

I1f relocation_bits is zero then their are none.*"~f.{'*"
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ols (>tools)

The online salvager, ols, is a program that cleans.

up a dtrectory It basically reallocates everything in

the dir'in a uvired tempseg that is not part of the file

system, and then truncates the dir being salvaged and

copves the neuw contents from the tempseg back to the dir. Thvs program
is useful - uhen a hash bucket is somewhat damaged or something.

Be careful using it on directories that are badly smashed, it mag Ioopa
1f you do not knou uhat this does clearlg, then do not use lta.
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peek (>tools) ' s

:Peek is'a program which gives all sorts of useful- and lnteresling

- pinuheel pointee S | ; | . e 4
M console device address ’ ] : T S
I : idle tnme o . o _ SR '“*{ffﬁ

- pinuwheel quantum . . J . R
CPU time ‘ ; T L ‘?_‘_H%

S information about the current users of the system. The current co|UMn9 o 3
T -are as fiollous. , : T T
gLy s o T LI

-~ + tcb address ' ! : . . - T L A

: ¢ e
v oga v e "t
% current address space = > s *
\ K . . . - . [
. * v s S 4 *

: e ’
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pil , ; A
The pil commandirUng the PL/I compiler. i

Its usage is: pll pathname optians

where pathname is the name of the file to compile. . . "j :5

The options may be: , : R . .
-nc’ suppresses code generation ’ , ~ - ’ . '-"“ ", V1
-na suppresses the assembly only : e Coye e T ek
-se short error message mode - o > o A2

-5z takes the next argument as a hex number of 4K blocks ; oo Ryt
that the compiler is to use for scratch. 9torage E ‘.154"7’§iwé
-ls print listing A R B

-nd suppresses the generation of debuggung information =~ . - ,v?j wf;
-tb causes the compiler to generate a symbol file ' "

P - Y
(see also: pll.language -and pll.changes) : .. SR P A '§:ﬁ7

N g ’
w " . W i . . . [} .

| oty
; | . St
e . ‘ .o ¢ F [0
. b % T ' i, 1o
' o ; be !
' : ERIS 8 7% B
] ? o ‘
i i v , ‘p“
ot 4 l‘;
: A TR
. ! b ., i ".: .
S ‘ '{ iy -
] i ! ' ", . §' '-j !
. o : . SRy
3 : B e ' L ‘r,; 4
. Lo ERt
4 - b o e Vit . ‘ i ‘
v . 80 . N T
! ! r L ‘»,"'-J
, LA e
., & N e
[ .- . . d
i o X Vo :ﬁ R
' e B . A
H T P .
‘ g ith
. y c
d : % el
[ ] ] b 1
. 4
i ¥ , b
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I
S
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General Notes on The Architecture Machine PL/I Language'SQbset
Ndmbérsz

'Théfe'abe numbers: fixed and float

fixed’are,iike Fortran INTEGER

'é%w” ' float are like Foﬁtran‘REAL
flked'constants include: 1, 247, -3121 '
float constants include: 1.9, 247 8, 8. 00864, 12352 34 leZ3
L opera{ionS‘on fixed and float constants include: +, ~ % /,.**
—— 1f both" operands are f|xed the result is f'xed. otheru:se st
ie float.
2/3  yields 8 (fixed)
_ ' - 2./3 -ylelds 0.666667 (float)
a .. 66.2+32.1 yields 98.3 (float)
-~ - 1247 yields 19 (fixed)
(I . )
e To convert from fixed to float and back there are tuo
ko "builtin® functions: fixed and float.
B | " float(l) yields 1.8
- o fixed(2.3) - yields 2
- In-addition fixed and float numbers may be compared uith
the basic b6 relational operators: >, <,">=, <=, =, %=,
L :
ke : o b
' Bits: o |
o Bits are blnarg duglfs. PL/I'supports bits and bit
S, str|ngs._ - )
o bit constants.'"lelalﬂ"b, ”l"b ""b, "600111%b
- operations on bits |nc|ude: v e ®
.‘ . - -, . . » . . N
' "1018"b&"1100"b : . yields "1808"b .
"1"p]"0"b . yields "1"b '
~eP11"Db ' yields "1100"b
- "~ . To extract a substring from a bit strings
; substribit string,first blt,number of bits)
substr("1010"b,3,1) gields "1"b
substr("116611"6,3,3) ylelds "881"b
P T - 58 -
ﬂ .
.

3/208/78:

bewt @t ws e . .

- ——— -

il oy wes mamns

L T N

P s I I
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',f; The relational operators apply to bit strings. "1"b is L = ff:f :“; f 3
o greater than "8"b and the shorter string is assumed to o w0 1 d ey ey

' be filled out with blanks. Thus, "1"b is dgreater than : L N B B,
nalub. . . - ' : , ' ;?: v .

: MOlEs | ) : I Y

- - The reault of all relational operations are bits. . e e
~ . “1"b if the comparison was true, "8"b’ if it had L LI SRS S
N been false. Thus: i>j & j>k is a bit expression. A e - e B

. N PP T B S -]
’ SR L Eh T B S T R 8
Characters: , , - X T ST TR T B
& ) ) 7 . v .' . : . IO I,._ .;- l
~ | character constants: "abcd", "", "the quux ate luux" TR O SPRALE R
M L - : T A EE R e
! || is the concatenation operator ! T T e e T
: . AR A Y NSUEE S TR .
: . . . : ) LT = . - ‘.~‘,..'.'! v ; i ;
"abc"||" "||"def" yields "abc def" . A S T *fv P
‘ : : 4 B RN

-~ substr works on character strings more or less as . . e e

. - it does on hit strings. : . B o U ST E
. : - ‘ ’ A S 3

substr ("abcdef",2,3) yields "bcd" e AL L T Ty SIS T

substr (" foo",2,1) yields "o" | L R -;?1?[fff|5*“ iy

~ | Co A T

s | , B 0 LRI I R 1Y
@mm _ Variables: | . B R A I SR

s o s e ma XN

Variables are places to put values.” Variable | P AT
names may be very (128 or mere) letters long "~ ° . " .. vooee o Too L
and may contain all the letters (upper or louer _ I jig o ak el

. L Pt

e case), 8, _ and the numbers. They may begin with . z_f_ii;iuiﬁ‘ }'SHHL*JT"-E
T any of these characters except the numbers. | o ﬁ_'fkﬁ»;g;ff?,~;j e

. : . : s . R o -' o kN DA : " ! '. 1

abc, i, quux, foo_bar, age_of_time and so on ! PO A L “1f}7f"aqﬁ 3

are variables ' , ) BRI L My

: . S I L PR : ) ,'. ";,' ! .’,: '\{‘

. , A variable may contain: , | B SRR - R i A
~ ; : i . ¢ Fy, 0 e . A ;

. i
a fixed number Lo Lo AERRA FERCE
a float number , T T S AT
any given number of hits R P re, AEETIR PR
any given number of characters S e e
, up to any given number of characters, plus hou . SO T YL LN T i L
i many there are : ' I & ‘fr~}4?5'fhﬁmf“

R . i Cos, ; ; ) 1, i l' A ",__?...' P :;':' .‘
Declarations: : . w : LD T s

- 2 e
et
i’y

2 ana

]
wn
(o)
|
. e -——-_-:.__w -%-b—b - Ma Y BE e o

-t

LR

P ot

‘/—%
F>
AR -

C

-

LR §
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-

To declare a variablet , P A S L D P .

wr
o e

"ﬂdbﬁ tor declare) variable the type;

N L e
e ne Gl i

or . |
declare variable type, another type2, yet_another.type3: | o f Co i

Semicolon ends the statement!

Gy Vo

— & e T

: _lnétead of:a'sihgle variable you can use a list Lo
1 of them such as: (varl,quux,var2). Sos R

- ‘ del (i, j.k) fixed, name char{32) variables

IR T SRR SR W2 JEN N e
T oo s s -

? ety St e tan . v G
. o ateb. )

- —

. . ded (x,g) floatj

, ' . - Coab "‘

'  &§| able_to_read biijl): | e '; éli

- \ ‘ dcl letters_seen_today char(26) varying; fi
| | | . . e

Arrays: o o P TR

N 1f there is more than one of a given thing:

: | x |
dcl thing float; oo ! o T R
dcl things(10) float; S ¢ . AR E

. SRR Nt

| ) . ' ) : P - ’!‘:_.::.
causes:’ thing(l),, thing(2), ... : e o] ‘i'ur'jg%'ﬁ-
& T A Lo R e e
g! ~ To spegify the range of allouable subscripts: | LT ERE R E
y dc! things(19:47) char(32) varying: ’ - . D

_causesi” thing(19), thihg(28), ... ,thing(47) I EERAPROP S P

- Structures:

To group things togefher*for many reasons:

2 x1 float,
- Lo 2 yl float,

‘ 2 x2 float,
2 y2 float;

-

1 1
‘ g . ' ‘ . ) “x;“ii
L dcl 1 line, - o | e ey
, , | o
L)
|
|

] . . oS

builds a box called line fﬁuslg.

- 68 - . R &
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.fwm Ix1 . line.xl L o

'Ul__' | ine'gl : o .3
: Ix2__| ~line.x2 , | o
W ' ' lu2___I| line.y2 | o

. Structures can be used to just organize things
P or for more pouerful purposes. . ' '

‘ Both}

A structure may contain arrays and an array may
contain structures. -

o : deci 1 line(18),
. ' 2 %1 float,
2 yl float,

-, 2 x2 float,
~ 2 u2 float;

. causes: line(1).x1, line(1).yl, linell) .x2, ... EERLICRIRAY. ¥ NNy
‘ ‘ v line(1@).yl, line(l8).x2, line(10).y2 T '--' o A Rk

| or perhaps,

ﬂﬁs dcl 1 shape, ¢ - B I 2

_ . 2 nsides fixed, - A TR LI Y

' e 0 2 side(12), . : L T

" | 3 x1 float, o I e

3 U]- float, ) : . ' ' ;

> 3 x2 flecat, : ' : T T
- 3 y2 float; ' . - 1 o T SR

o ——
-l §

R e
T .

C e s s

which could be.abbreViateﬂz e - RS N

. dc! 1 shape, ‘ o o ”: ‘?£:7.:.
| 2 nsides fixed, ' . P,
’ . 2 side(12) like line;

and causes: shape.nsides, shape.side(l).xl, shape.side{l).yl .. ..
R L and so on. | . SR

Brief Note on Syntax: . -

-

e, &
o em, .
. .. - e

.

s e

% %

o b i - vt s e 4w

. mh R T d s Sie & ¢ ee W T Ve P o

R~ e R e e e O\ el Dpmend

progrtmtbampiiind

wow e
. & s e 1%
PR
T et - Tt L.

-~
% 4s

T

PL/1 accepts input in free format, no columns are reserved, | i~4‘j%ﬂ535'“j &y

o Each statement must be ended by a semicolon and any number .
. of statements may appear on 3 line. It is good practice not

-

N . j.
,: . . i " . . .
¥ ’ o . +
d : . - b6l - ; ‘ R
‘ ) K . o
: . - X - -

f

e

—— S am—" = oy SR
D a e h A eyt sy o e

.- PR
C e e—— e

g~ s

o et et st & W+

N I

o o' T .
sem e emeie e e S e .
-
1 e - e gy s

& B
Bl om ..
cae g
o
. o=
" B e

o o e

E Ly s
R
pooa
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to goonch al! the code together .since it gets hard to read
and hard to trace in the debugger uwhich isn't too bright..

Comments may appear énguheré-and have about as much impact?
as a blank space. They begin with the sequence /% and

may contain anything except a %/ uhicb ends them.
Assignmeht:

1t has already been implled that there is some way to
set .a variable to a given value. One.of the most common

'uags ie‘via the assignment statement:

, thing to assign to = thing to assign~

Examples°

|=1°
name="John. Doe" 3

dlst=x*x+g*g.

,pudd:ng,proved=pudding_yeight>18 4 8 pudding_density<=9.9 & “fru:t'caket

The. substr builtin fuﬁct!on mentioned abave can be used on _
the left hand side of .an equal side to indicate that a substring

of the string variable specified is to be modified. For examples

dcl! c char(8):
c 11} "

substr(c 2 4)= qvuk"

:

would set ¢ to»' quux "

.Prdéedurés:

'rThe,atomic unit of code is the procedure.

‘nuke: procedure;

 end; _
is. the procedure nuke. Angth]ng betuween the procedure

statement and the ehd statement i's in the bodg of the
procedure. .

A procedure has associated with it all variables
which are declared in it. Soz

A nuke!proc:

- 82 -
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dcl abomb fixeds;
dc! hbomb float;

ik

3/20/78

del abomb char (32); , R . AR IR RR R
dcl gbomb bit(l}; - , SRR S U A R
end; : _ ’Gifﬁif;fi?:fis'i

has abomb and hbomb declared in it., There may be other "',f7'9{'1i?5'§ﬂﬁ:'

“gn b

. . i . . . . ; _",..uj‘? . ’
variables named abomb and hbomb but the abomb and hbomb = . - = = %0 ;
declared in nuke are only knoun inside' of nuke, F o T e Ea
nuke also has luke declared in it. luke has abomb and gbomb-. ; 51 c
declared in it. Inside of luke, abomb and gbomb refer to P L
the variables declared therein. hbomb refers to the hbomb . et
declared in nuke, the “"containing block", Inside of nuke C e 1Ay
ghomb is unknoun and abomb refers to the one declared in nuke. ° o ARl

et ' . B

1 \ e b - %

This nestung and mask'ng of varlable names is knoun as : ,",'3:;_£jj¢;~;yl E
"lexical scoping". . R L A S SR O P C
:i . : O T ;! i,‘ « ¥ ~"v"".‘j;f’;“ .!.‘!.

o R A LSO L, 5J§

' ‘ AR N DA |

Fiou of -Control: & @5.}_;¥ﬁ3uh$g
3 ) u:'» :’ i '.'i'if 4 :’!\_ .

Normally the flow of control in a program is sequential.. REERAr 28 SR LM 5
Each gtatement is executed |n turn, This can'be dltered e e
in several ways: | Y -;f: SR LT
G N DR SO

. e e .l A :" N El !

branching nith a goto ' R EEETEEIN  W A

executing an if statement BT SN I 1N et

executing a do statement P R TR (I

calling a procedure I T T r‘}-

invoking a function G A S e Ty

' o -. R

‘ ‘ . i ; . . . i’.t g \:: ':f - ,» .: ; ""..‘@
Branching uith a goto: ; e T l5 _’?i

: ' Lot L

The syntax of this is: go to place; | WA lg>=g.}{
. . ! r - g A i SR T

' S e R R

where place must appear somewhere in the program ST O o v | 8
at the start of a statement.and followed by a .o RN LT B S B I
colon. ' R R T 2% 'l%};w%
. . Lo o -_‘ . 2 Y l;

, ‘ : ST LA Rt o SR bR L L

e . . & A A 8 T

here: go to here; will loop indefinitely ;'--;;' l:;;; ;vi;g;y
‘ ' : TR AP T U R TR

. ] E sk i »8 T A A T Iy

here is declared to be a label at that location.: AR ?.;hf:.ﬁnp
. . . * !' """t (g- 1.) .-: . 3"

. : ."!;‘ ; s ‘s .

- 53. - R T A “f

s g [ ; L

; ' e Y

SO
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Label values can be put into label variables.
For example. f

dcl mabel label s

1

P

6auses the condition to be evaluated to a bit{l) value .

and if it is "1"b executes actionl, othéruise it executes

actlonz So:

if a>b then max=a:
”elsermax=b-“

lndentatlon is not requ:red bg the Ianguage but if you '

" don't bother don’t-expect to debug your code. Ask people;»

“hou to set the tabs on your IMLAC, it is not much worse
than on a Selectrvc.

P |

An action may either 'be a statement.-or a-statement group.

The former we have bheen describing all along but the Iatter

|s 3 special construtt'

if a>b then do:
maxs=as
minsbs -
end:;
else dos
max=b;

- B =

quux: mabelcquux' ' . ' : A .  ‘. -‘;'*h
" go to mabels Hl|| oop indeftnutelg , | S T
Sometimes it is useful to branch to a given location S e fygikfiv
given an integer value (for example the Fortran computed C e 'fﬁ}&ﬁq
goto ...). To do thcs declare a label array: ' ' o .‘”*fa
‘del actions(7) label constant; '?j
SR Vi
fand'ﬁhen'gou can define labels such as: 'j#
. . 'x "l.A
labe](l): ' . y
. R
uhich would be the target of a branch to label (i) SRR
when i was equal to 1. Co b gy
R Sl
. - R
Executing an if statement: b

s ey

if conditfon then ‘actionl; "'gﬂw%j

: ' “else action2; Y

ot ma

P s Bl R S
e 5 i «
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e e

min=as
end}

- o eeeer e Ae e e~

Note that end
procedures,
a=b=c}

is used to end statement groups and to close
PL/1 is full of this kind of thing, notlce:
is not unreaaonable in PL/I.

if-then-else’ clauses may be inested and otheruise uetrdlg
grouped when the program logrc gets hireute,
!
if axb then
' - | else
i else if e>f then
' else

flag="18"b;
flag="01"b; .
flag-="088"b;

1 z

.

In this example tﬁe
then and else go together.

— W -

One of the most common constructs is:
if a=1 then do;

end;

if b=64,3 then do;
end;

if command="G0" then doi
end;

and so on,

else

else

- ——— s- - W G G B .

This "else if" construct is used 80 frequentlg that some‘
|anguages have an elseif stqiement.

Executing'a7do stateﬁent:

R et G id

The do statement is perhaps

The simplest case
was recently mentioned and almplg groups the contained .
statements into a group for use with |f clauses.

1

do also allouws the body of q do group to be executed |
iteratuvelg {1ike the Fortran do statement):

do vériablepatart to end [dg increment) s

wuhich means that to add up all the numbere
from 1 to 10... i
' I
ALm-04 :

oy 1=l to 16y :
tim=num |y ;

| i

!
|
i
l

e o
-

if c>d then flad“"ll"b; ' | A

indentation should indicate which lf..¢;5

cne of the most pouerful and . -
,versatile statements ih the danguage.

. g 1 :
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JAnother form of the do elmplg indicates that the body is  ,
‘to be iterated unttl some condition .is no Ionger true.
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ends

aume=0;
do =10 to 1 by -1:'
sum=gum+i§ -
end;

while to add the numbers from 1 to 10 b,ackuarde.\..

-

The loop figures out thich direction to go if lt
fsn’t obvious at complle time.

NOTE: The values in the to and by clause are calculdted

when the loop is entered, not each time through! ., So,

do i=1 ton; !
- end; ‘

cannot be exited by setting n to 1 or less than i, since
its initial value has been stored auay eomeuhere.'

'-?A more general form of the do allous the user to

completelg epecufg the test and the iteration step:

do. varlableaetart repeat iteration- [uhlle(condttion)]'

~This’ eete the variable to the start value and as. tong%
- as the condition is true (if you leave out the condition
‘it nill Jloop forever) executes the body of the do group.

Each ‘time it reaches the end it sets the value of the

.varuable to the recalculated value of the iteration exbreselon.

So to add the numbers from 1°to 10...

. eumca-
_do i=l repeat i+l uhile(|<-10):
- sum=sum+i ¢ e ‘ ‘
end: - ‘

Thie involves the uhile elause alone, as ins b | \

do uhnle(error margin>0 901)- . :
" ends ) - :

The . uhule clause may also ﬁe combined uith the to and by

constructs to provide another escape from the loop in

addition to the to’ clauee. as ing
| - 66 - .
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» : pll language summary ' , e

|i ¢ ['!n‘v
\ A Y
. I b e
g f s . ' ‘ T ";.1:
' ’ . iw . 'v' . ‘ “..".'- .g&:
. @“‘ do i=1 to n_people uhule(person(i)A ”Jlmmg") , T T R 5
~ end; - » o R R ST ER Bt
. . . . . | A . 't“", i 1!2"?
| P IR ER T
l sl

Calling a Drocedure: : T TR TR T ey

=T

e
——
-
A e ——
Tie e tmamas almd e e o——

¥ ¥ ,!‘ ;

Calling is done via the call statement. Thus to o S T e

- call the procedure nuke (from above): A i T T LS Jém

. T R TS R I A R R T

. ' A - ) T e e S 1
g call nuke; : LS SRR I M a2 1!

— L
N e

This causes a branch to the program uhich nuke L : ;1, ;"3.]ﬁ§3f&*fn';’ :
which immediately grabs some storage from .someshere - I e I 1

LT B W

) tidiy

e o and saves all the information it will need to. get I f,'f-, _¢;gﬁim

= back to right after- the place it was called. nuke o g AT
also uses this storage for pther things, but as soon . ‘ Lo /'fbla;ﬁ\ff;'- i=

. as nuke is done executing that storage is released 3 S R R I AT
\ to uhomever uwants it and the flow of control resumes = P T BT N
, where it left off. (This ability to save the machine =~ U g e T

. state is at the heart of a good deal of modern recursiver ;. - LD
- function theory ...) . : S  :?;_:@v§_f§,;';yg&"'.§

B

DT

Executing a return statement uwill cause the procedUre o .;‘":'7;~_~ 71",' P
executing to return to its caller as will "falling through“ L K
to the end statement. T I

Arguments and Parameters: ' AR B o LN
. ‘ * X .‘7 “' ; z : ) .2
g When a procedure.is called it is possible to pass it T Co -

a number of values or variables (references) to uwork R F e o ,‘f;r’%h
with., - These values or variables are passed as arguments ‘ o P

- R and are received as parameters. | S T FUNETOAN
| T I TS LI RO

. ] 4 . . ) n “a :' ".!l.-!;j.
zoot:proc({soot,boot); ' : aEE o A e Yl

dc! isoat,boot) f|oat'
soot=hoot:
end;

.

gives an_ example of procedure uith tuo floating pount
parameters. , 3

If x is declared float and i Is declared fixed. | e R

call zoot(x,4); would set x to 4.8 since zoot requires: : :
- tuo float arguments, 4 uould be converted to 4.8 and L e I
passed as an argument. x uwould be passed by reference o R
so that soot in zoot would refer to x. v e g e el

call zoot(i,x); would not appear to do anything since | "f;_

- . . o _67_‘.
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i would have its value converted tp floating point
and passed as an argument by value. Thus, soot would
refer to this temporary value as opposed to i.- x uwould

. be passed by reference.

Ekterhal Procedures:

ln order for PL/l to generate code for a given call statemenl

it must knou the attributes expected for each argument for
the procedure in question. Touward this end there is the
data tgpe entry and the entry declaration:

d thlngs to declare entrgl(lattributel[ attrlbutez ...1);

to declahe nuke, dcl nuke entrys
to declare zoot, dcl zoot entry(float, float)

" to declare a procedure bhich accepts a char(32) values, two
floating pount numbers .and a bit,

.»dcllmobgeentrg(charl32).float,float;bltllllg

Some external entries are very versatile so they can figure
.out hou they have been called at runtime by means of the
options{variable) clause. Somethlng you may see a lot is:

del lloa ask) entry optuonslvarlable);

These procedures may. be called uwith any number or tupe
of:arguments and if they can figure out uhat to do with

~ them they will, PL/1 has no language feature to urite

that kind of program but there are subroutrnes that can”

~ ‘be call?d to do a lot of ‘it.

‘Functions:

Any procedure may return a value so that it may be
used in .an expression. This is done by means of the
returns clause in the procedure statement. A routine
which returns a floating point number could be wuritten:

- won: proc (x) retdﬁnslfloat)s
dc!l x float:
_ returnlslnlx)*eln(x)+coslx)*coslx)l-
end;

‘Note that the return statement indicates the value to
return. This value uwill be forced to the appropriate

- 68 -
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"o

Pl T

1

type before it is returned, thus the above program tould
have been uritten with a "return(l);"

External entries may be declared with a- returna cl3Use . L
as well. For example: o a o

dc! mumble entry(float, float) returns(char(Bh)varglng):, - L ay, A
dcl ages entry returns(fixed): . Coe

i=ages () +1; - . o e e o
i f mumber (won(},i/2)="" then ... , - A
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S print , o . . y i

N "~ The prunt (pr. tgpe, tg) command prlnts a. file on gour coneule.
- The usage is:

print <pathnames :{-no_header | -noheader | -nhe)

-

, \ . Unless the -no_header option is given, the file uill’ be preceded
N by a header giving the full path name and the- date-time modlfled.
ok - , The arguments can, of course, be guven in ang order.

e~ The dprint (dp) command can be used to print a file on the line
R ' printer. : : ;
;
i~ , ' .
R ;
o : )
i R [}
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probe

This is the documentation for the symbolic debugge, pb.
Here is uhat the commancls do. Note that numbers are
in hex unless preceded h a control d character,

Command ~j (line feed):

This command opens the next location, by.adding four to
the current location and redisplaying at.

-

-aa

Command “m (carriage return): -
This command opens the prev'ous jocation from the current
by substracting four from the current open location.
= Command .ch: | o
This command prints the current location out as a -
char n string, where n defaults to four.and can be specified
by preceding the command with a number.’
- Command . fit .

R

This command prints the current focation in dec:mal v >
treatlng it as a fnxed(31) variable, . ‘ -
Command .hi:
This command does the same as .f|, onlg for a ftxed(lS)
variable instead.
Command .r: - '-:
This command prints in the current stack frame the value of}; :
. register n, where n is a standard arg to the command, i.e...is placed

immediately preceding the "." character. For example,
3. F

ki * i
. .
e

would display register 3. " -

Command +:

This command adds its argument to the current location, and

the argument. defaults to 2 if not specified.

Command -

Thls command does the same (uith
as the "+" command only it subtracts the argument from
the current |ocat|on inqtead of adding it in.

the same defaults)

- 71 -
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probe : o o .

Command - ¥ ) ;.Wg;};
Thls command modifies the open fulluord. The argument is . § -1 5.

the value that is put in the location. If there is no . ‘ TR P S

argument, then the value of zero is used. ' FRREBRAERN S s

i .,",, S EOR R

Command .in s SR SN U e R

The .in command is used to initiate segmente. : Coe e B S i

The name of the segment to be initiated is put after the f e g T " T N e B IR
. in, and exactly one space is assumed, so that files ulth SR «i."f o

weird names can be easily handled. The command prints out -~ = ' iﬁ.?f’:_;r
what segment the segment is initiated into, and the code @ =~ - . 4(:‘; BRI

o
returned from ln'tlate. If .in is given a numerical argument g
“then. it attempts to initiate the pathname in a segment nith_ L ki
that number. RS ;

Command oot

The .. command is used to send commands to the command processor
via. the scs8cl entry. The .. is immediately followed by the- command
line as it is to be sent to the cl entry.

Command .uns.

The .ins prov1des the macro facility. It s preceded bg the ;o L gl
buffer number, and is folloued by the command name, which should - =~ =
start with a dot. You then input the macro, ending with a line S
that contains only a backslash. You can then run the macro by

o erwmmel T & ’
& Pl
o ..

typing the command Hame that you have gnven ite ,;gﬁ;
Command .ps: ' e A ,'qrjﬁ{
- The .ps command is used to set plod break p0|nts. _ « . : ’é5§j
It takes an argument, -uhich is the line number at which - SR S S Y fﬂ“
““to 'set the break point. As usval, the break is before el L;ihﬁ:ﬂ.jL;
‘the line, The program name is taken from the last .use command. ' ' 7 iHe

Command . pk: b, Ba

. This command kills all pll break points that I o g A
have been set in this process. : - : oy ' "Qﬁ

' . S ' .

Command .pr: 1%

This command is just {ike .ps onlg it kills the _ . . o Fﬁ!
“break pOlnt rather than settung ite 1t warns you if - - ' o ;hﬂ

there is no such break, ' . . T - »ﬁff
. B ."I|

 Command .qs: | S o "5;' R '¥{¢

g PR T P
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probe '

SRR
This command sets assembly break points. It is preceded by e
the location at which to set the break, or if none is provnded H I
then It sets it at the current open location, ; TS
. AR
i B . | 4. o
Commangd .qgk: ' v
This kills all assembly break points in the AR
current process. . AR
: o, et
Command - .qr; ﬂ'% o
This command uworks just like-.gs only it 'R
resets the break point instead of setting it. MO
| | o AR R
Command .pl: ' Yo ] IR | ’é' et ; i
This command lists all pll breaks. | ¥ -;f, ;3!y?£
‘. » BT
: . T B A
Command .ql: SRR f{ e
This command lists all assembly break’ points. . N T 1.‘-.54
i ‘. ' '\::" t ;
Command . fy: - T PN
This command turns on flou tracing of ptl debug programs. ' i
. SR A
b . . R . ' - ';
. : B e T S .-:;'1' E.
This command turns off flou tracing. ' - T SR ;kg?ﬁk;gﬁﬁﬁﬂ.
- , T R S i T AL | B e,
Command . u: ' R R e TR
This is the watch command. It takes a location, which . S
defaults to the current location, and uatches it for changes. Ea f_, L .
It is checked at every pll debug line entry, and if it changes,> . . . - ". @ ¢ [ - 2
a warning is printed and you get a break point encountered message. " . .., ., ..
€ | , s AR Bt R S
o | . SR LT B I R
Command . s: _ . | ' T y‘:"l 'ﬁj
This is the symbol loader command.: It has tuwo forms., e Rt T :ii
.- . ‘ - - " ]
.s filename ¥

In the first, the file sym uill.be used for the
symbols file, while in the second, the file filename.sym
will be used. Expand path is called. '

Command . tr:

The .tr command does stack traces. |f preceded by a number, only
the last n frames will be traced. 1f followed by-an "1", then the Iong

- TR -

PPy

1

o
v .'.‘.

L

a'A'?.."’

E}

T R

R

e, 14
]
g
‘f LIRS S

':/ =
! ]!% ’
‘?fil
t .

voE
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probe

form stack frame trace will be done, uhich prints all registers. .

Command s
- The q command causes the debugger to return to its caller. Thls

‘uill work on pll breaks and assembly breaks as a break return, see

~g's documentation for more information. This command simply retutrns.

Command t: y
The t command chases a pointer. The pointer at the current

‘open .location is used as the address. of the neu current focation,

i

; Command o

The o command does the same as t, only it only takes a halfuord

~and adds in the offset base, set by the .so command.

e

This command sets the offset base. All o commands: have
this value added to them to get the neuw current location. |f

-no_argument is provided, then it is assumed that the -offset

base is the current Iocatnon. otheruise the argyment !9 the
neu offset base. :

;Command . 8b:

This command worke like -.so, only it sets the "based base". Thig

is tha value that all based Vvariables are based at when usnng the sgmbal

table hackerg. ‘ &

Command g.
This command returns from assemblg break pounts in a clever

- Way; namely that the current break points is cleared so that you

can procede. and then it is replaced after the single instruction
that was break pointed has run, This is not the standard return.
since some segments are read-only and this would cause a segfault -
in some cases trying to catch execution after the break point.

i
'
‘

Command p.

‘ Thts is the pll next line cnstructlon. It executes one
fine of pll and then hits a breakpoint.

]

, Command. .use:

This command takes two forms, <n>. use and .use <name>.
ln the first form, it tells the debugger to use frame n for

t

- 74 -
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probe | ' | R MRS
T N
examination of such things as registers. The second is more e :
pouer ful. This form tells it to look up the stack for a pll - * '
entry with that name. 1f it can find it, it uses that frame, otherurse it :
prints a warning, It then looks in the current symbol ' I
table and searches for the symbol table for the proc. ‘ LR
1f it can not find one, then it again prints a warning.
1f the symbol table entry is foumd, then all further
symbol! table requests uoll be done relative to that
procedure. *
4
Command . ti: .
This command does {ext insertion. The rest of the
line after the space after the ".ti" is inserted from . -
the current location until the <cr> is found. The <crs. .
is not inserted. ' o
Command v: T
This command prints a char varying string. i B
"It prints the one at the current location. Givvng it ; PR ‘ff'.ujd i
a location of course opens the neu location, i.e. SUR T I L . |
3080v e T AT
prints the char varying string at location x'3000', © - ' o f;['§r?@fr“i{
HIE IR T ]
Command n: . | L s 71:
This is the "next" command to execute one R 'f’inn‘fhgpzwﬁ
assembly instruction after an assembly tgpe break has AR T T % iﬂ
been encountered. . A ;
R g 3
Command .y: ' IR e ;'-,?yy
This command returns from a macro to reading RS DA R R I T
.commands from the terminal, . . L. . e o ?'1{3'1 3 @%y
| RANENENE 1
Command . tmr: o o i
This command takes one afgument, which is’ T B A
the number of the segment to terminate. I AL ‘Hff;~=‘ {T'
s dy
Command .map: i
This command takes a sedgment number like ,tmr e
only instead lists all of the entry points in the L L. g !ﬂi
particular segment. | | . S
v !l ‘;‘i;‘
. , e . NP S
Command .st: ' <, . -ﬂ{'*@ﬁi
This command takea one argument, and -controls L S cen
Voo boeahig
3 ISR At
: R R
| RFTU
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To. chase a pointer,

in the procedure mars, uith symbol tabl mars,sym, has chdnged
 the follouing. :

mars .

The Magic Six Commands Manual
probe

E subroutlne tracung ulth the .n command. If you do a

l.s8t,
this.

then subroutines ulll be traced, and 8.n resets
The default mode is not to trace subroutines.

Here are some examplea of hou to do some of the more

.'common!g per formed operatsons in probe, -

To use a_symbol table foo.sym, and. Iook at. the var:able
bar in: proedure mars.' \ . “

.8 foo
.Uuse mars
, bar '

sneed only be done once per process.:
sprints spurious warnings sometimes.
sprints the value of bar.

yoy use the
t command.

1f you have an area at locatvon 50330 for example, and have Iotsj;w'”

of offsets relative to this area that‘gou want the "o" command
-to work with, then do . ~

59339.90 ' ssets the offeet base to 50330

and then from - then on, the "o" command will take, the

“hal fuord at the currently open location, add it to the base valuaf’

of 50338 and move to this location. This is the equivalent of

- the "t7 command for offsets instead of pointers.,

Note that probe currentiy does not uork for debugging programq

that run in uelrd address spaces.

To run a program. uatchang to see lf a static variahle foo

pb

. fy 'turn on flow tracing.

«S mars s$tel! pb uhich symbol table to use.
.use mars ttell pb which procedure to use.

, foo _sopen the location foo

«H "stell probe to watch this location.
q: - ' 'ate!l probe to quit. .

Then tgpe .at command level:

-if the value of foo changes.

- 76 -

ue=do,

‘ttell command piocessor to run the program mars.
tpb uill print every line number, and will stop
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read_mai | .
. o
lv ’
Commands are: . | ;;
t Print message.
n Move to next message. C . : S
d Mark message for deletlion. ' s T
u Undelete message. S
p Move to previous message.
i Log current message (creates logbox if necessarg)
s Summarize undeleted messages. (x iindicates current message)
a Summarize all messages, (D indicates message i9 marked for deletlon)
q Quit rmail, deleting marked messages.
X Same as . . :
j Jump to message. (No argument - jump to lst message) i
f Foruard message, prompting. for reclplents. :
r Reply to message. !
? This information. (obviously) S :
" " Print the next <akrguments lines of this message. (default = alll.
<n> Becomes the argument for the follouwing command. When no ’
argument is supplied, the current message |9 used (except
uhere specified abovel, , ¢ o
Command }ine options: V{'%
~-summar i ze Summarize the mailbox, then qui.t. | 8 1
-log Use the logbox. : R
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readg

. b . !
The*defaultvﬂagichk ready message has up to six parts:

(1) Current time of day. :
(2) The amount of cpu time (in seconds) since the last readg mnssage.
(3) The current uorking ditectory. :
(4) The address space Which invoked the command. processor.
. (S) The listener level number.
The command processor can be called recursively from inside.
a program. The level number tells you houw many tumes,this
. has happened. This also happens when you hit the BREAK key -
on your console. To go back to a previous (lower numbered)
command processor level tuype rl (release). To restart the
program running under the previous comand processor, tupe

sr (start). e b,

(6) The number of segments left if the number falls too" Iou.‘ ,
This is the number of unused segments in the current address-
space. The maximum number is 16. If it is B, you cannot |
bring in any new programs. One way to get out of this state -
is to keep hitting BREAK until the level count gets: too huqh
and causes a fatal processor error and neuproc. :

‘To invoke QOUr oun readg proc_initiate a segment uith the reference |

"name rdy in your startup ec 50 that that version uill be foUnd bg
the - dgnamlc llnker.
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rename '

rn ‘f‘f ﬁi
rename T
RENAME COMMAND: rename <old-name> <neu—hame> 'ﬁf. .

The rename command takes tuwo arguments, the flrst is an absolute
or relative pathname of the segment to be renamed, .the second is

_the neu segment name (uwhich must be a relative pathname (no "> 9"TV w2
or "<"s in name)). 7 _ : T

Examples: j
rename foo bar The segment nou named "foo" ih|
the current working directory
is renamed “"bar", if found.
rn >ding>dong>dang dank The segment ">ding>dong>dang"
' t becomes: ">ding>dong>dank"”
a |
:a;'
| b
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sttg . ; , ‘

~s§t934 a program to set terminal descriptieons

sttty accepts four tupes of arguments: : 2 -

1). arguments which describe a bit
2): arguments which describe a numerical parameter

- 3) arguments uwhich describe a terminal or terminal type

4) arguments which print out the current settings
5) arguments uhich specify a device

'Btt values are mod|f!ed by giving their name optuonallg preceeded
by a not sign indicating that .the bit 'is to be reset not set.

“Numer ical parameters are folloued by their neu value expresserd as

a decimal number.’ Types are specified by their name. - rdescribe,
des, shouw, and ? will cause the current modes ‘to be prlnted.
save say to change the flags used vhen the device is first"
attached to the cyrrent flags. Devices are specified-by
device, device force, dv, df, stream, or st uhich all take

"one. argument (elther a devuce name or a stream name) .

*"Examples~

- stty. pad “more ;thns will set the pad bit and reset the more blt
sttty pagel 53 ;this sets the page length to 53 -

‘.ettg shou - 3this nill display all parametera and their current :

ssetting
' sttg device printer printer save sthis uill first say to use the
‘ sprinter device, then reset its modea to the
sstandard printer modes, and finallg to make them
!:the default modes.

'Setfable'Parameters:"

bits: . : ' g
echo sdo echoing on input : : o)
raui " 3do. no special processing on charac*ers on input
rauo ‘ joutput characters without translation -

- speed sinltialize this device in the high spead mode E
display 3 this terminal:can do cursor'positioning (le a Fox) .
riobreaks ino breaks wil) be noticed - , '
more ' 1do more processing
reverse ireverse the _ and del keys’
parity ‘ 1do parity checklng

. urap - sassume that the scroll enable key. is ub _
notabs toutput tabs as spaces (for devices uithout harduare tabs)
formfeed youtput control-1 without translation
‘uc L 1assume the terminal is uppercase only

numbers: - | . :
pagel snumber of usable lines on a page
Finel snumber of usable columns on a line

padcr | f snumber of pad characters to send zfter a crlf
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types: , ‘ T T

fox

1a36
decuri ter
carousel
printer
host

iPerkin-Elmer Data Sustems Fox - 1106 , TN
:0EC LA36 Decuriter [l : ST
(suitable for most 30 cps R
Interdata Carousel P.0.S. . , c o
:Bright Bl 1215 Bar Printer e R S ST ST
iSemi-Intelligent Device ‘ TR R R 3 '

terminals) ' R

-® oe
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Welcome to the wonderful uorid of send_mail.

“C sends the mail.

Al tmode (escape)

O J =~

2B

del

Subject:

Un-to:
From:
Insert file:
Notify:
Quit:
This information. (Obviously)
redisplays the entire message.
redisplays the current line.
kills the current line. .
same as "X. '

rubs out the fast character.

.
; .
: 1
1
.
o
t
.:' .
]
!
}
)
'
[

is the command prefix.

Prompts for subject line. - BT w '
To: Prompts for additional users and adds them to the reccplent liat.
Prompts for a user name and removes it from the list. '
Prompts for a user name and changes the From field. :
Prompts for a file name and reads it into the buffer.'f‘,
Toggles notification of mail sent. :
Exits send_mail without sending the mail.
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Pefault: off

3/20/78

Sub-commands of alt ares
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tape '

MAGNETIC TAPE UTIEL1TY '
tape, tp, t ' | ! j
| ' )

'~ The tape command cumps, loads- and scans MagicSix format tapea. Every
call to tape requires a sub-command, the (i1)oad and (cd)ump sub-commands
also take a pathname and optional arguments.
options which are not the defaults.

. - . 1
sub-commands: | _ b
r reuinds tape ' ' ' TR
f ;skups to just after the next eof mark
8 scans the tape pruntlng the files: dtb.and size of each
d takes a pathname and dumps it to tape

-nu (-nowalk) Don't dump any sub directories.

-inc dump only those segments uhich have been madufued since
last dumped.

-time takes a date/time strung and dumps all files modlfled
since that date. Date is of standard form.
See also date_to_binary. :

o takes a pathname, locates .it.on the tape end reloads it .f

-rp («replace) replace flles fourd |n the file egstem by thdse %"'

on tape.
—ang relodd .and entry found with the glven name reqard|e99 of
’ the dir it was dumped from. :

.- 86 -

Artjumente aluways ftorce -




-
= -

i RPN oo IR W T
The Magic Six Commands Hqﬂdél | _ . 3/20/78 ..\ - i j:ff%h
tint \ . T G I R
) % , . H ’ | :‘] -gl' ;;-:1
R LR Y |
The tint command runs the editor TINT. This is the version TlNT 8. oy
It takes an ontional pathname. which |a read in to the buffer. O R g <)
v ; -,1"‘-"'7:;' 1:'..~
When you eq from tint, and then reenter, the buffer is still |ntact Lo :gyiﬁ
- and the current position is unchanged. : ; k '! :
See tint.order for information about commands and other.featdresy : i L
RN "l. by
REFERENCE MANUAL for TINT oL
5 8 R ,'!s!,'*,‘fﬁ."
Introduction At
; . : ; . | ,.‘.']v 4. "", '
i SRBRNTR .
TINT (an acronym for Tint Is Not Teco) is a character oriented text iy f:{j;,hfé;
editor. In addition to having a multitude of commands for editihg text,' ;jf g
TINT also supports macros, mu(tnple buffers and g- regcsters. L ,:~;41.(fﬂf¥‘tgi;gﬁﬁ§
T TR Ty i e il
' Rt U BN P R
The basic unit of text storage is the buffer. All characters manipulap[e;_@ ‘f?ih*%ﬂi&%
bg TINT must be in one. At any given time one buffer is aluays the - ar fake Tt ny Rl
"current" buffer and all text editing commands act on that buffer: LTI b ﬂ“ﬂf
Every buffer is identified by a name and may contain text and/or a number. S A
Commands are available to create buffers, delete buffers, move numbere or . .‘;}j
characters to or from a buffer, and to make a particular buffer current. - o \;‘gg;
. B T o IR EROR -
//A buffer may have the following properties: : o _’iijﬁ.‘}'»;"‘ﬁ‘ 'hi;'é
' . ; : O I R AR LR
a) a numerical value t e 4k ﬁf.qi
b) ‘a text string : T IS T
c) a current position within that text string EXCI ARG 4 S
AR TR R TS
- The current position in a buffer is initially zero and determtnes 'ﬂh'fmgiﬁfiqf‘;;f
a reference point for many commands. The position is aluays- betueen :Q‘!T’”",g§ >

two characters, thus, if the position is 5 then there are five f "-4 ;f~ﬁf7

characters in the buffer before the current position. The currednt. zV\yFWA gl o L il
position is referred to as the cursor or as "." in numerical ;;_.;, t gy e g
expressions. L S 3”Vf:}!” S
SLEREY o
AVl TINT commands one character long and ‘in general ‘take tuo tgpes of o
arguments:
1) numbers - are kept on an argument stack are picked off bg each
command as needed . "

2) character strings - follow the command and are termnnated bg a .
backslash ' : -

. " .

Numbers and numerical expressions are pushed onto the stack as T s
- &Y - ‘ 1Yy i)
" | . e . 'i‘f“ %
| USRI 1
B : : , :’il'u";
S AT ot R

e
.';;i -.:-'iu
certd RN '

ol i '~ %' G K
..i; r! ::I_::
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.arguments. A command may pop no, one or two arguments off of the. . . .
‘stack;_ . ¥ . ' L

“TINT is capable of the full range ‘of arithmetic operations.

. emamm— tem
v

The Haguc Six Commands Nanual ‘ L ;. | "3/20178
tlnt | o

oy

thegfare encountered. For example: @, 255, 3+5, and -987 are numberteéﬁi'7

The precedence Is strictly left to right, no other order is. rmposed.

Thus: =-z+.%4 uill evaluate as: 4x(,-z), . o S ":;

Parentheses may be used to control the order of evaluation of expressions.

* . The symbol “." (period) is treated as a number which is tme:curreﬂt
pogition within the current buffer. This fs also knoun as the‘cursor."

The egmbol‘"z" is treated as a number uhuch is the number of charactere
in the current buf fer,

The sgmbol "h" pushes zero and then z on the stack for specufgung the .
“whole buffer for commands uhich take arguments.

-
The sgmbol "t (colon) sets the "colon flag“ which is scmplg a flag
uhlch modtfues the behavcor of the next command uhach encounters it,

The sgmbol wAm (caret) sets the "caret flag” uhich is slmplg a

& number of control characters have special meanings in strtnq
arguments. Controfl- -g fuotes the next character so that any special.
meaning it mdy have is ignored. For ‘example,.to include a backslash

in a etrlng. use control- g.backslash.

Contral-c al lous the cohténts of a buffer to be included in a string

argumeht as if it had been typed in there. Control-c is’ foffpued bQ‘ “%f.
the name of the buffer to include and then a backslash'to terminate }“.' ‘f'
the buffer name. A control-d is similar to control-c except that LI B

the specified buffer is inserted verbatim., A buffer control- -c'ed
into a string argument mag in turn contain control-c 8.

Control-b inserts the name of the current buffer thus alloulnq TINT. co@e }i*
to remember the orlginal buffer if |t suitches buffers. : i .

Control-x uses the next digit in the argument and and tells ‘the character

reader to look back that number of levels when reading characters.
It contlnues to read at this level until a backslash is encountered:-
" at which time the reader "pops up" and continues reading " ol
from .the top level. This allous a macro (a saved sequence of TINT command95 N
“to.tel!l - uith which arguments it was invoked since macro invocation simply
"pushes" the reader leVeI so that subsequent commands are taken from

that buffer.

An example of the use of control-x follous:
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would Insert: ‘ v

"here are \“c\b\g some random characters

d - delete characters relative to the cursor ’ :
Deletes characters starting at the current cursor posvtion.

This works forward 1f the numerical argument is positive _‘;‘T'f’ff" :

and backuards if the argument is negative. = L

¢

Sd - deletes 5 characters betueen poevttone '?g}fﬂr‘

. and .45

R e - SN

-d ~ deletes the character immediatelg before*Iﬁt’“?ﬂ"”;gx'z i

the cursor

k - ki}lls characters or Iines

- S e e e o
s v ~

: th | wl L Ch
The Magic Six Commands Manyg! 3/20/78 o
tint
i foo™xlbar\ | :
this would insert a3 "foo". folloued bg‘angthing typed at the '
caller's level until a backslash terminated input at that level, : : ’
folloued by "bar". Thus if this string were in a macro called from : - ‘.
command level, the stuff betueen "foo" and "bar" would be the i A
characters foilouing the macro name on the command Iine;f i Lol
Control-x8 is a special case uhich indicates that input 13 to come b Jfﬁﬁ
from the keyboard at uhich the user is tuping. : . . ;;fww
L ~Qf7';§{ﬁ;
Basic Commands ) P f';lij:ft?
i - insert . | SR G L el Lol
R ' T T | il
The string is inserted into the current text buffer I ;ﬂ'?f:ﬁ3ﬁ}iﬂhf
right before the current position. : T I }‘3?{&;;
o T Ty T Ty
; i S R T L A,
imumble\ ingerts "mumble"”. into the current e 5{}’“@?3"[1§4
buffer - R R e R gt
e et e e B S
ithis is uhat is in buffer foo: “cfoo\ see?\ LI T B '}{}Liﬁti
would insert: o T L T
“this is what is in buffer foo'"'jf"'A S L 1
j S ST AR Y 1
the contents of foo . R T
" ' [ I i 4 4‘ Iy
"se? R L
ti -~ insert until specified, character .encountered . ;3'1iﬂ: *ﬁ’?iyﬁ
EE B T ] A 114
: . '}‘
The character immediately. follouing the i is the dellmoting S o 2
character. NO special .processing is done on the etrlng. , EPC I 1
N L N ol a3
o ! Dol ! .,;"t .
|ehere are \"“c"b*g some random charactera@ L SRR 1
P i
: i

|
f 4
i
¥
+
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r - move backuward characters o

1 -~ move by lines

The. Magic Six Commands Nanual
tint '

i

3/20/78

‘When called with no argument k will delete characters up to the lf':
next carr|age return. , ¢

At o0

',Uhen called utth one argument k will delete characters up to and""

.. including the next n carriage returns. If the argument is zero ! =

"k kills back to the start of the current line. If the argument
is negative k deletes- back over the, speleled number of llnes.

Nhen called uith tuo argumente k uwill delete the characters oy

betueen the tuo specified buffer positions. ‘ L ;."ﬁih

j - jump to position i
This command sets .the current position of the current buffer to - _
A its argument if it had one, otheruise to zero. : oo

c = mcve foruard characters

This command increments the current posntlon of the current bufferf‘ ;
by its argument otheruise by one.

.  ;
1 u
4 x

- This cammand decrements the current position of the current buffer
by its. argument otherulse.bg one.

This command moves the cursor to just after the n-~-th carriage R
return from the current position. 1f no argument l9 given it moves '

;- the cursor to the start of the next llne.-
| ol .-sets the cursor at the start of the current line
vu A "moves to the start of the next lune~
=31 moves back 3 lines

s - search for a strlng
. The s command searches for the n-th occurence cf its strlng
,~argument starting at the current position. The cursor is left
at the end of the string searched for in the direction.of the search.
1f the argument is negative then a backuards search is done and '
the cursor is left at the start of the found string.

If no argument ls glven then s searches for the next occurrence.
lf the epeclfued string is npt found ei ther an error message is

printed or the current macro or iteration level is exitted,
In any event the cUrsor is never moved if the search fails.

t - tgpe out text , :
l1f given no argument t types out the current llne..

1¢ given one argument t scans foruard (or backuard if the argument

=90 -
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. S

is negative) passing over the specified number of carrjage returno. b ;L.Lf,%
-5t5t prints the five lines before and the five .f:'iﬁfht:=

after and including the current line BN ;:41

14 given tuo arguments t types out all of the charactere betueen R P
those tuwo positions in the current buffer, = ?%1Q '

e - external command - S Y et WO T

This is a command which takes several sub-commands: ."‘;fﬂf;ug!ﬁ%;gigeigﬁ

. . SOV
al - Input: reads the file specified by the string argument :“;hf; 'QF
into the current puffer at the current position, LR

go - Output: urites the current buffer put to the file. A
speci fied by the string argument. e

The current position and buffer remain the same. B e i LoE

ed - Delete: detetes the file specified. VBRI B

em - Macro: reads the file into the buffer "external macro® . ::71{’”4i-“:

~ and cells it that macro. e ;x?;f.ngi\;
The buffer is automatically deleted after the macro BN R PR L 1
. is finished, , _ L e e

eq - Causes FINT to return to its caller, LREIRE

! - pause to command level . ;5
L : 4
= -~ print out the'current numerical argument E' (S
, i | ; ;
. Advanced Commands bt
b - create/select/delete. buffers SRS ,,,:y;ﬁ.,,}'j
" 1% no argument or a zero argument is given the buffer speclfsed¢j}_f5'wﬂ'.“sz'g
by the string argument is selected as current after having been:gﬁl’;@ PR O
created if it had not already exleted. T , R At ;r},;,;{ﬁg
- t A PREIFRT A e
If a posutuve argument is given the specifed buffer is pushed ;e:?,;;,gjﬁ;;; o
before it is selected. This means that a neu ”lnstance of thVﬂv:j';._jj . }
buffer is always created so that any buffer already existing e B
by that name is inaccessible until this neu buffer fe deleted. R .
If a negative argument is given the epectfied buffer is deleted..v,' " 3213? }“ .
~ SO A A A
x -~ move text out of the current buffer (export) - ' o '. : ‘
This command takes arguments .like the k command, but rather U :
than destroying the text indicated it copies into the buffer. - :
specified by the string argument replacing the old contents - I &
of the target buffer. ‘ Hy TL”}{gwﬁif
ST AR Y e
hx foobar\ copies all of the curreht buffer |nto ot R B ey
S buffer named “foobar" ' TR o R
I1x!ine\ coptes the rest of the current line into e 1 Qflﬁﬁ
- 91 - ) S %{5%
' | RN
! ‘ Sy
-'j'
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"8 - forces the redvsplag of the line at “the top of the acreen
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the buffer named "!ine"

‘Ix - append text to another buffer

This command is like x except that it. appenda the apéctf‘eq iy
text to the buffer as opposed to baahing it, e

.. - - -
v
esovad + .o o ee
2 -

i,

g . T A ,: _{; . ,;.:"'11

~x - insert text into another buffer e e T '”é""5'5!“f1,§ﬂ?fiﬁﬁhﬁfiﬁﬁ
This command is like x except that it inserts the speclfied e Qﬁfﬁfqﬁffﬁ;}{ﬁg
text Into the specified buffer at the current’ pasitlod uithtnﬁ;jAﬂ j;ffyﬁsjgf,%aﬁﬁ

that buffer. G e

p - put a numerical value ) ' T L Al IS L 1 I
This command puts its numerical argument into: the numerical R I I 4

gm0

Wblue of the buffer specified by the string argument..

" my

-
ey
i+ W g e

[
% o @ w— e
2 .
E s aed

g - get the value of.a buffer ‘ s ‘;f'“;”?CZVPK:M '
This cammand refurne {pushes onto the numerica! stack) B R
the numerical value of the buffer speclfled by the . ool fnoel BTTR
atring argument.- L S ML

- e ¢ *
—~-

e e i .
e "
- R . e
\.‘ .“ﬁn [ )

.,... - by """”',""
TR

iy e .-:;. P
- -
e Y L

- S o,
- W -.-.;.'-‘ “r me wid
v S

Assorted Hacks o . L '"i%'f:“ RIS

g - screw around uvth the gap (this one "rings the bell') Sy b
. This undeletes then last <arg> characters that. uere delated.‘ggg'.
it 8 great for error recovery. : ¥

) | L R A SR
c - *ases the imlac screen | | I

v Be s OWemPras . gy -
. e eoas PP

Hacro Faculltg o | : . "“z'?y'?' R

The macro facilitg in TINT works by alloulng the |nput etream to yfjf;ifi PR
be redirected from the keyboard to the contents of a buffer. - LN R a
Thie buffer is then referred to as a macro since this. redirection . :: - oL

or invocation resul ts 'in the execution of many TINT commanda._"

. ]

" UWhen the reader reaches the end of the buffer it retirns cortro!,

to wherever the reader uas previously reading. Thus, -control i
“may return . to the keyboard, but if a macro lnvokea a macro then S
control returng to the invoking macro. , X
1f the macro is invoked With numerical acguments on the atack e }f
they are available for the macro to use as 1 theg ‘had been tgped B ¥,
at ‘the. start of the macro. | N S A
,‘,. ’ .. 4 e

‘.‘.. . . . <. g :

- 92 - 7
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: I T DR
String arguments to macros are accessible via the control—x feature AELAUR I M
descr ibed above. _ . o o . T ?':'fi E
. ! ) ’ i v ’j - R . K
m - invoke a macro ' ' T T
Redirects the TINT reader to the buffer specufted by the - . o 44,'}:j.1;..§
" string argument. Executoon aluays begnns at the first character PR P IR
in that buffer, i . ‘ P LA LI SR
‘ . { ’ < 1 '.’; ' ,. ‘ : R
tm - invoke a macro uith an errset | | ’ !
Behaves like m except that an error handler is establlshed .
l1f an error occurs inside of a handler then control is returned_ :
as if the end of the macro had been reached and an error code -
is placed in the numerical value of the buffer “error .
< - iteration command
Takes as a string arqgument all characters up to the next
non-quoted ">" and places them in a neu instance of a , ,
buffer named "iteration source” and then snvokes that buffer g
as a macro either: . , !
1) the number of times specified by the numerical arqument Lo .

or indefinitely if no argument uas given

2) until an error occurs uith no errse& (cee m ahove) 3 L
Whenever the iteration terminates the buffer is automatucallg R L
deleted. ‘ L ‘ I ":Q,;T]Jﬁ{

. . , L R IR B “"
10<sfoobar\-Gdiquux\> replaces the next 10 0T fi;f,Tilf'Lﬁ?}
occurrences of "foobar” with "quux" ' e i;’ﬁ RE
‘“x -~ make executable S ' o ;’.;aaﬂi-ﬂ“&J
[f given an argument of 1 (or no argument) this conmand . SRR I 13
makes the character immediately follouwing it be associated = . Lo ﬁ;!;df
uith. the buffer of {hat name. Thus, “xa uould ‘turn "a" o vl
into a regular TINT command uhich runs the TINT code in S
the buffer named "a" uhenever it is encountered. | h P L S A
) " P Lo 4
If the buffer named "1" contains: "~cie\-8t8t-d" [ A ST
then “x] would turn ] into a command which-clears B L PR TL;‘J}
the screen and displags the local 16 Iines'designating~ A A RN T £
the cur sor with an "e@". To undo this type: 9%x]. IR S IR ﬁt
The “x command allous the user to turn TINT into a R T ,sznP
personal ly tailored edittor. _ _ S i«;,\z}g{ ﬁ@
- SR SR U LI ) i
s - ®onditional termination - R A D B ~~f'}j?J-
.given a positive or zero argument this command will n';.';'ff’fﬁ”;ﬁjy's{*
rminate the most recent macro ‘as if the end of the buffer. = LR E
d been reached. This makes it useful. for ending iterations G wﬁ»-}?;ﬁ
nd so on. If It is given.a negative argument this command - -{AHQ1j
toes nothing. - SERNRREIH 1 8
el ol T
‘ ! ’“5'fﬁﬁii
- 33 - o |:]'l
L S
ML ]
; N
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The Magic Six Commands Manual
tv . :

Quiek Guide to tv on Magic Six

Type "tv", "tb" or "to" to Qet into tv.
1f these commands are given arguments they perform the
. folloulng upon enternng tv. -

- tv - a *X“R is done on the argument.
tb - a *X*F is done on the argument. .
to - a “X”0 is done on the argument.

i

. (See beiouvfdr‘descripfion of these commands.,)

If no argument is given the old contents of the buffer
are undlsturbed

LIf gou tgpe any prnntlhg character it will get inserted.

The control key causes hitting a letter to do something.

. The esc-key (meta) is used to prefix a character and make |t
also do something. ' .

The delete key deletes to the left qf the cursor,

The four basic directions are:

“P previous line

“N next line

“F  foruard 'a character

7B backdards a character (backspace (“H) .also works)

.-To get around on a given line:

A go to the begfnning of the line
“E- go the end of the line .

To get rid of stuff:

“D ' deletes the current character

~K kills to the end of the line (or the neu line ltaelf lf*

.- nothing is left)

To get to either end of the files

- meta-< go.to the top (or ~T)
meta-> =~ go to the hottom (or ~2)
To‘mo;e'up or down half a screen:
"V ~ move doun half a screen ,
| | - 96 - '

3/28B/78
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- The Magic Six Commands Manua)l - 3/20/78 |
tv ' ' ' ' L
. LN :' ¢
" ) |
' . | o B
6@\ ' -~ meta-V move up half a screen ' o T
. To search foruard for a string type: . ' S e Cl ' '
AS . ' . ,‘ - |
the string to find {uhich gets echoed near the bottom : .. i
of the screen (delete uorks herel)) . . B LR
a backslash I o ik
- [f the string is null (ie “S\) then the the’ previous search string ia USeda.i"
To search backuard the same syntax is used but the command is ‘R.ff _‘e';'kriﬂﬁjgg Pt
' To interface to the outside world tuo character combinations. startung uith' v'wV;;,.g
“X are required. All strings (fulenames buffer names etc) are terﬁnnated I
by a CR. . o S ) ﬁ
e . i ' n o
| “X*R Reads from a file (prompts for a file hame) A - ot g B,
b - “X™U Urites to a file (prompts for a file name)’ ' BRI P A
~X*S Urites the buffer to the current fifename but doesn’t ask., ' i bt
“X*C quit tv L, bl
“X°t Executes an external command (prompts for a command. |ine). ',{ . -
- “X"Y Prints out the entire buffer (like an "ht" in tint), T
“X~X suitches point and mark. e T T
" n ' “XB Asks for a buffer ‘name and makes that the. current buf fer. p;,** -
: Each buffer has a mark and a filename of its oun.’” There is one - .
search string and kill area per invocation of TV, o S
b - “X°F Asks for 'a filename and reads that file into a buffer uhose
gﬁfmm name is derived from the filename. :
VN : “*X~0 Asks for a buffername from a previous lnvocatlon of TV, ‘lt
’ is assumed that the file "<username>. tvbuf.<buffer _names>"
can be found in the process_dir. That buffer is made the
current -buffers. it should be identical to the old buffer.
*X*B List all the buffers currently knoun about. '

To kill a large region of text use “e to set the "mark" to the current .position
L theri go to the end of the region to be deleted and use “W. Both this command
: and the “K command push the deleted text onto a kill stack. The top itewm on
this stack may he copied into the buffer at the current posntnon vith the
~Y (Yank) command. The last item copied into the current huffer .can- ‘be .

replaced by the previous item on the kill stack with a meta- Y._ (this does‘ ”
a “W a pop-last-kill-item and. 3 *Y). : b

_For handling uords and Lisp s-expressions: e ‘5?f7'%
. B * 3 ] . “ . I ,w‘ I‘~. !.}

me ta-F move foruard over word. N
me ta-B back up over word. ST AP T 1+
meta-D delete next uord (pushed killed text |ike “K). , ’ .{ryjﬁ v e
meta-rub delete previous word (pushed killed text). P '
‘ . ) - o | o ~‘ ; .‘ »
meta-"F move foruward over syexpression. A . SR A
meta-"B  move, backuard over s-expression. T T S 91 X
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transfer vector compiler (>tools) ¥
' "'-_';',a‘.
. o

tvc is the MagicSix version of the transfer vector compiler,
.uhich is a method of creating command abbreviations by use 4 o
of the do mechanism, , . : . : L F“f'f'Y'

. - ' : -|
tve filename . i T

- e w— e v ia & -

: _ : B R R R Y.
| ; ' o DI P SR I
converts the file, filename.tvc into an object file called. - - "~ .o 7
filename. filename. tvc contains lines of the form: : R N TR A 71
’ . . B - S P, L

PR

label:pattern . ’ A AT T

B . ¢ $ &, e

SRR

where label is the name of the entry point to be defined. CoL e ki'f§i5f ;y§«
This name is also added to the object segment unless P R b
there is some name conflict. S

B S e S d BT
b ud

Typing the command’ | h o i " : ;. ;' ‘J jw;%
label argl argZ‘... : :
then acts as if you had typed: R
do pattern érgl argZ - f& jf f”t

@ mirl < ema

~ See the documentation on do for more information. T ’ . ENELRE Frd

-

o €
(A

s

Examples: , | ' L 2y ‘ ;_;ij* , j};
nd:pil 8} -nd R s (5
u:uho et

note:mail sas -s &qrl
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