
MULTICS TECHNICAL BULLETIN MTB-249 

TO: Distribution 

FROM: Joan Archer Scott 

DATE: 16 January 76 

SUBJECT: Multics Change Requests 

Enclosed are copies of Multics Change Requests which were 
approved from 16 December 75 through 31 December 75. 

Multics Project internal working documentation. Not to be 
reproduced or distributed outside the Multics Project. 



Ver. 4 
750508 

MCR 1549 
Multics Change Request Page 1 of l 

TITLE: vfile utilities modified for FAST STATUS DATE 
Al1l'HOR: M. Asherrnan 

DOCUMENTATION CHANGF.s 
Tools 

Document s One or More 

x 

Objections/Comments: info 
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Use these headings: Summary of Proposal, Reasons for Propos~l, Implications, 
Detailed Proposal. 

SUMMARY: 

REASONS: 

Add the commands vfile_status (vfs) and vfile_adjust (vfa), 
and the subroutine vfile_status_ for use with storage system 
files as supported by vfile_. 

User convenience. 

Subroutine required for FAST. 

IMPLICATIONS: 

Availability of basic file info (type and statistics) in 
addition to that provided by the status command. 

Files left in an inconsistent state by interrupted opening 
can be adjusted. 

DETAILED PROPOSAL: 

See MPM documentation attached. 



• 

adjust_bit_count ad .i us t_b it .. c·J1;n t 

~: adjust_bit_count, abc 

The ad_1ust_bit_coulit command is used to set the bj t count of scP.'.rr1ents t.h<»t 
for some reason do not have the bit count set properly (e.~., the prorra~ that 
was writ.in~ the se~rnent ~ot a fault before the bit count was set, or the process 
terminated without the bit count bein~ set, etc.). The adjust_bit_count con~~nd 
looks for the last nonzero 36-bit word or (if specified) the last nonzero 
character in the se~ment and sets the bit count to indicate that tile word or 
character is the last meanlngful data in the se~ment. 

Usap;e 

adjust_bit_count paths -control_args-

where: 

1 • paths 

2. control_ar1ts 

-character, -ch 

-long, -lg 

Notes 

are the pathnames of se~rnents for which the bit count 
is to be adjusted. 

are as follow~ and apply to all path ar~uments: 

set the bit count to the last nonzero character. 

print a message when the bit count of a seP.ment is 
chan~ed, ~ivin~ the old and new values. 

If the bit coun~ of a se~ment could be computed but could not be set (e.~., 
the user had improper access to·.the segment), the computed value is printed so 
that the user can use the set_bit_count com~and after resetting access or 
performinp. other necessary corrective measures. See the description of the 
set_bit_count co~mand. 

The··ifsel" must have write permission on the seFtment whose bit count is being 
adjusted. He need not have modify permission on the directory containing that 
segment. 

The adiust bit count command should not be used on sep.ments in structured 
files. The adjustments to all file types supported by vfile_ may be 
made with the vfile_adjust corrunand. 

•• . . ' 
"'·. 
\ 



v f i l e_a J j us t vfil<~_aJjust 

, j a .. Hga : v f i l e_a J j us I: , v fa 

"(his co.11;.1anJ is useJ to adjust structured filc~s left in an 
incvn.:aistent state by an interrupted op~nin.::, or unstructurc .. ! 
files in any state~. For unstructurcJ files 11 cont:rol_<trr '.1ust: 
.:>µecify the dcsireJ aJjustrnent. utl.crwise, no cont:rol_arrs 2ri~ 
al hh.J e .. ! • A s e q u en t i a l o r b l o ck e J f i 1 e i s adj us t e ,J b y t: r u n c <it i 1J r. 
a1:ter tl1e last co111plate record. An inJexP.d fil(~ is aijustr-:d by 
finishing the inl:errupteJ operation. 

i.Jsq:;e 

1. 

2. 

vfile?_ajjust path -control_arr-

cont ro 1 _a r L~: 

-set_nl 

-usc_r, 1 

-set_uc 

-use._bc -n-

i s t: he r> at h n arm of t h" f i l 0 to ! ; 0 

adjusted. 

rnust h0 sp0cifi(d 
unstructurnd filns anJ 
fro. 1 t!.e foll end nf': 

onl 'I ror 
is Sf'l.~;Ctf'.'.! 

If the: last i1on-zero byte in tlic 
file is nut: lJ n\~\Jl inc ciiaractcr, lJ 
nm~ line character is apJH'n,'.ed. 
Ti. e b i t co u n t o 1= t Ii c f i l ,, 1 .:; l a s t 
noneiilpty SCL):l"'nt i 5 t!12n S""·t to t);,:; 
file's last nonzero byt~; (111,ic~; is 
n011 sun~ to li0 c. nr;·,Jl i no 
cLaruGtFr). 

Th e f i l e i s t r u n c n t :: c! ::1 f t •". r t L e 
last ne\/linr? cLar<-1ct0r. 

the r·it count of ti:\:' filr'~ last 
nor1e1-.ipty Sf~.:::;11r.nt is sc>t to tlif' lost 
nonzF:ro byte in thl'lt s0r~11r:nt. f,ny 
CG.•lf'h:Hi0.lltS hnyon'' i:: ar~ !pl .::tee~. 

th0 f i l r~ is truncnt,,.,.l to tLr- l:yt~ 
specific..~ hy t! 0. l·lt count of 1·1sf 
C•)l'.lponcnt 11. If n is not ~,.i vnr1, it 
is takr•n to h<~ th0 lnst nonPil1pty 
s r.c11rn t. 

1 12/01/75 X)(X 



v r i 1 C!_a,lj us t vf i 1 e_a:.lj ust 

iJo tcs 

.:..; c .~ tho. d ~ s c r i pt i on of the v f i 1 e_ I IO r10du1 c. for fur t b Po r 
det;=iils. The co111;,1and adjust_bit_count usP.rl v:ith thP -ch 
control_art Is e~uivalent to vflle_adjust with the -set_hc 
control_arg, except thcit th~ latter vlill only operat~ on u fil·~ 
·11il i ch CliJPr!ars to bP. unst ructur~d. 

Di~AFT: i·lAY JE CHANGED 2 12/01/75 xxx 



v f i l c~_s t ,.1 tu s V f j l 0._S t u t LIS 

.J..aL.lQ: vf i l r~_s tat us, vfs 

This C0i,1i.1and prints thP. apr>arent ty;J~ (unstructureJ, 
seq..i2ntial, blockeJ, or ino!2xe:d) anl lenr.-ti1 of storn.'~n s;,:ste!l 
files. For .:>tructured files, infon1ation nbout th1:~ St<1tl'. or th:·· 
file (if busy) ond the filP v.~rsion (unless curr~nt) is ;;rint0;.~. 
T h e i , 1 ax i mu in r e co r J 1 e n ~: t h i s fJ r i n t c d f o r b 1 o c k P. <J f i 1 P. s • F o r 
inJcxeJ files, the follmling statistics arr: ulso :irovided: 

U.?ar:c 

1. ·r ! 1 c: n i.l 1.1 :Jc r of r cc or ,1 s i n t I 1 e f i 1 0, inclu.-1inr zi:-:ro 

.. , 
Lo 

lencti1 recor,:Js. 

·rile nui;1ber of non-null 
different fro:,1 tile above. 

records in tli2 file, 

3. The t0tal 1 ent~th of the records (bytes). 

i f 

4. 111e nu.nbcr of blocks in the fr0r- space list for 
recorJs. 

:.>. The height of the index tree(=~ for e11pty filP.s). 

6. The nu111ber of nodes (each lk VJOrds, p<:1;r.e 31 i,r"nPl 1 ) in 
the index tree. 

7. The total l<~nr;th of all ke~·s (bytes). 

vfilc_stat..is path 

.Jhere ;)ath is ti1c µathna1·.ic of the sep:11cnt or 1:1ultiseI~:nent file of 
interest. If the entryna1:1t: ;iortion of the pathn<l1H: denotes a 
Jir;;::ctory, it is ignored. If no fi-les ure found for U;0 ?iven 
pat: h n a1 n e, a :n es s age to t hat e f f cc t i s p r i n t e d • I f t h e c n t r y i s a 
l i n k, t he i n for, 11 a t i on re t urn e I per t a i n s to th c e: n t r y to \'JI 1 i ch the 
l i n ;~ po i n t s • TI 1 e :> t i3 r con v en t i on i s p e nn i t t e c~ • 

j~u tes 

;\JJitional 
co1.11.1and. 

infon:1atio11 1:1ay be obtained throur:h tiic status 

DllAFT: f.1AY BE CllA:JGED 1 12/01/75 xxx 



vfile_status vflle_status 

i;xampl es: 

Assume that the file foo is in the user's working d.irectory. 
The command: 

vfile_status foo 

111ight produce the following output: 

tyµe: 
bytes: 

unstructured 
4993 

if the file Is unstructured, 

or 

type: sequP.ntial 
records: Gu3 

if the file is sequential, 

or 

blockeJ 
lLOO 

type: 
recorJs: 
1nux rec 1 : 7 bytes 

if the file is blocked, 

or 

typr.: indexed 
rccurJs: 3'J7 
.:;tata: lockeJ 
act i o 11: \iv' r i t e 
record byte's: 
free blocks: 
index heieht: 
noJes: 3 

by this process 
in progress 
3970 

1 
2 

key bytes: 317~ 

if the file is indexed nnd a \Jrite operation has b~en 
interrupted in the user's process. 

DH1\FT: ilAY ilE (;H/\i~GED '} 
L 12/01/75 xxx 



vfil~_stat....is_ vf i l r-:_._:.:; tat us_ 

.tl.a.i.JJ.e.: vfile_status_ 

This subroutine returns various items of infor::1;:ition Lthout ;:i 

stl)rage syst:?.iil f i 12 suppJrtt:?d hy the vfi 1 e_ I/:) 1.1odul e. 

Usar·o: 

-le·:lorP. vfil,~_status_ entry (ch<1r(*), char(*), rtr, fi>~c'.!(35); 

call vfilr~_status_ (dir_nC1,:ie, cnt_na1~1~, i1-lfo_;Jtr, co,'r); 

1. Jir_na.11e 

;). info_i->tr 

~. code 

Di<AFT: i·1AY BE CHAiJGED 

is tLc pathn.:i1110 of the 
directory. (Input) 

is the ·2ntrynar.1e of 
int~rest. If tl1c> entry 
info returneJ pertains to 
which it points. (Input) 

t:. 1:' 

is 
th 0. 

a 

contninin;r 

f i 1 0. of 
1 • r 

I n r~ I t hf' 
0.ntry to 

is a pointer to the structurf' in which 
Information is to be returned - Sf'~ File 
I n f u r 111 at i on be 1 O\J • ( I n p u t ) 

is a storage 
(Output) 

3 

system status 

12/01/75 

code. 

xxx 



vfil~_status_ vfilc_St(]tus_ 

File t11fun.1ation: 

The info_ptr argu11ent points to one of the follmlinr 
self-describing structures: 

Jc 1 1 u 11:::. i n f o has e J ( i n f o _pt r ) , 
2 infu_version fixed, 

dcl 

dcl 

dcl 

2 type fixed, 
L bytes fixed(34), 
'2 fl ar;s a 1 i ened, 

2 

1 
2 
2 
2 
') 
'-

') 
'-

1 
2 ,, 
i. ., 
i. 

2 

2. 
' i.. 

L 

1 
l. 
2 
2 
2 

2 

2 
2 
•1 
'-
') ... 
2 

3 paJl bit(2) unal, 
3 heuder_present bit(l) unul, 
3 paJ2 bit(33) unal, 
heaJer_ld fixeJ(35); 

SOll_info based (info._ptr), 
info_version fi~ed, 
typ<>. fi;rnd, 
records fixcd(34), 
fla!::S aligned 
3 lock_st;1tus bit(2) unal, 
3 pad bit(3t~) unnl, 
V(;rsion fixed; 

l.i 1 ! ; i 11 f o bas e d ( i n f o _pt r ) , 
info_version fixed, 
type fixed, 
records fixed(34), 
fl ar.s aliened 
3 lock_status bit(2) unal,. 
3 µaJ bit(34) unal, 
ver::;ion fixeJ, 
action fixed, 
1:1ax_rec_len fixeJ(21); 

iriJx_info based (in,fo_ptr), 
info_version fixeJ, 
tyµe fixed, 
recorJs fixed(34), 
fl ar;s aliened 
3 lock_status bit(2) unal, 
3 pad liit(34) unal, 
VP.rs ion a 1 i r:,nP.d, 
3 filn version fi;~er~(l7) unal, 
3 pror:ran_vrrsion fixed(l7) un0l, 
net ion f i ;<r-!d, 
n 0 n nu l l recs f i ;rn d ( 3 1, ) , 
record_byt~s fixed(3'-t), 
fr e o_b l o c I~ s f i x e d, 
i ndex_he i ~ht f i •<~d, 

[) I~,'., F T : t 11\ Y l.H: C !! Ar i C E IJ 12/09/75 xxx 



vfile_status..;. vfile_stntus_ 

2 nodes fixed, 
2 key_bytes fixed(3L~), 
2 chanee_count fixed(35), 
2 r~served(4) fixed; 

\Jhere: 

~. i nfo_vers ion 

1. type 

2. lock_status 

3. r~corJs 

4. header_present 

5. hea<ler_identifier 

u. byte::. 

7. 1.1ax._r ec_ l en 

ti. versiot1 

~. action 

DRAFT: MAY DE CHANGEn 

identifies the vPrsion of tlir: info 
structure; this riust bP. set to 1 hy the 
user. (Input) 

identifies the file typf.'._: 

1 unstructured 
2 sequential 
3 blocked 
4 i nclexeJ 

if zero, indicates that the fil0 1 s lock 
is not set; othenJise tl1c filP. is busy 

"Ol"b 
11 10 11 b 
"ll"b 

busy in cal1Ar 1 s proc~ss 
busy in another procP.ss 
busy in a d~funct pro~ess 

is the number of r~cords in thA file, 
includinr.; those of ZP.ro lenTTtl·. 

if s~t, indicat~s that an ontional 
h~ader is prP.sent. 

cont a i n s t he i d r: n t i f i e r f r o r1 t tie f i l e 1 s 
hnader, if present. I ts 11P.an i n.P" is 
user-defined. 

J;ives the file's len['"tli in liytP.s, not 
including the head~r. 

is the rn<:lximum record leni~th in bytes, 
associated \lith the file. 

i Jent if i es the VC!rs ion nur'1ber of thr. 
file and its creatin~ pror;r.:m. 

if non-zero, this indicates an 
operation Tn pro~ress on the file: 

-1 write in progress 
-2 re\lr i te in pror.;ress 
-3 delete in pror.-r0ss 
+1 trunc~tion in pro~ress 

5 12/0'J/7":J xxx 



vfilH_status_ 

10. rccoru_bytes 

11. free_blocks 

12. inJex_height 

13. nodes 

14. key_bytes 

15. non_nul l_recs 

Hi • change_count 

vfllc_status_ 

is the total lenc;tli of all rl'!cords in 
the file, In bytes. 

is the nur1ber of blocks In the file's 
free space list for records. 

Is the height of the index tree (=0 if 
file is empty) 

is the nunher of sinrr,le par:e nodes in 
the i n<lex. 

is the total length of all keys in the 
file, in bytes. 

is a count of the records in the file, 
not includinr those of zero len~th. 

is incremented after each f i 1 e 
modification. 

The user r.1ust µrovide the storaee space required by the ,,.,,,.,! 
above structures. 

~ee the Jescriµtion of the vfile_ 1/0 module for further 
Jetuils. 

Dl~AFT: ilAY BE CHi\IWED 6 12/09/75 xxx 



....-·· .. 

,,,,..... 

vtile_status.info 11/24//~ 1355.8 mst Aon 

Y/lo/7~ vtile_status,vts 

t-1.mctiun• this commana prints the apparent type and len Jth ot stora Je 
system tiles. Additional info is proviaed tor structurej tiles. 

Syntax• vfile_status pathname 

Arguments• patnname is the path name specifying the file of i~turest. 
Tne star convention is permitted. 

hot~s• ror structured files Csequential,blockej, or indexed), the state 
of the file is printed (if tusy>. The following statistics are 
also proviaed tor indexed files• 

I • 
t!. 
,j • 

4. 
!:>. 
6. 
7. 

the 
the 
the 
the 
the 
the 
the 

nu~oer of records in the file, including those of zero length 
numoer of non-null records, if different trom the aoov9 
total length of the records <in oytes) 
nuil10er ot olocks in the tree space list tor re cords 
height of the index tree <zero for empty files) 
n1J.11oer of nodes in the index <each occupies a sinJl!:'! I< paqe >· 
total length of all keys (bytes) 

Hefere:lcesa additional infor;uation about a file may be ootain~d with 
the status command. See documentation of the vf ile_ l/U 
mooule tor further details. 



pr v~a,.inJo 

vfile_adjust.info 11/24/l":J IJ5:J.y mst :.\on 

Y/lo/1~ vfile_adjust,vfa 

~uncti~r1• thi3 command ddjusts a storage system tile ~hich may have 
been left in an inconsistent stc1te by an interrupted opei1inl). 

Syntax• v f ile_adjust pathname -contrc·l_arg-

Ar·Juments: patnname is the path name of the file to b9 adjuste·j. 

Control ar1uments1 Cone specitied if 3nd only if tile is unstr~ctured) 
-set_nl1 dppend a newline char it file does not enc ~ith one 
-use~.11: truncate tile after 1 ast new_l ine character 
-set_JLI 5et oitcuunt and truncate at last non-zero Jyte in the file 
-use_Jc -n-1 truncate at oyt~ specified by bitcount of component n 

(last non-zero component if n not specified) 

hotes: a seauential or olocked file is adjusted by truncation atter the 
lds t com;:>l e te record. An indexej ti le is adjusted by co:npl et in·J 
any interrupted operation. 

ker~rences• tne condiLion of a tile m3y be determined with the 
vtile_status commend. See documentation of the vfile_ 
l/L module for further details • 

.,. ...... 
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Use these headings: Summary of Proposal, Reasons for Proposal, Implications 1 

Detailed Proposal. 

lsuMMARY: 
I 

I 
' 

i 

I 

Add new control operation to provide user with position information 
after an attempt to position beyond end or beginning of file. 

ASONS: 

There is currently no easy way to determine the nuin'ber of records 
which precede or follow a given entry in an indexed file. 

!IMPLICATIONS: 

I 
The user can easily find the ordinal position of any record in a 
file. 

ETAILED PROPOSAL: 

See documentation attached • 



PLM DOCUMENTATION 
AN57 

Control Operation: "error status" 

The order "error_status" is accepted when I/O switch is open 
for keyed_sequential_input or keyed_sequential_update. For this 
order the info_ptr argument must point to a structure of the 
following form: 

dcl 1 error_info based(info_ptr), 
2 version fixed, 
2 type fixed, 
2 requested fixed(34), 
2 received fixed(34)~ 

The operation returns information about the most recent attempt 
to position beyond either end of file since the file was opened. 
If an error of this type has occurred, error info.type is set to 
1, and error_info.requested is set to the value of the position 
skip argument which caused the error. In this case error_info.re
ceived is set to the actual number of position skips which suc
cessfully took place before attempting to go beyond end of infor-
mation. If no such errors have occurred, error_info.type is set "-"" 
to zero. 

The variable error_info.version is provided for compatibility, 
and must be set to 1 by the user. 
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DOCUMENTATION CHANGES 
MPM (vol,sect) cmds 
MOSN (sect) 

, PLMs (AN41) 
Info Segs 
Other 

OBJECTIONS/COMMENTS: 
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7o 
6 

CATEGORY (check one) 
( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 

I ( ) BOS 
( ) Salvager 
( ) Ring Zero 
( ) Ring One 
( )SysDaemon/Admin 
( )Runtime 
(R)User Command/Subr 

Headings are: ~UMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

Summary 

io_call currently allows only -1(bof), O, and +1(eof) on 
operations. This is not sufficient. 

Reasons 

vfile_ has implemented position type 2. 

Detailed Proposal 

position 

Allow io_call to accept any numeric position request instead of only -1, O, 
and +1. An I/O module must check this code anyway, so invalid requests 
will still be caught. The next argument (amount of positioning) is 
currently required on position 0 and not allowed with +1 or -1. This will 
not be changed, but this argument will be made optional on other requests, 
with O being the default. 

Page 1 



Command Documentation 

io_call position switchname type -n-

where: 

1. type may be one of the following: 

bof, -1 set position to beginning of file 

eof, 1 set position to end of file 

forward, 0 set position forward n records or lines, where n is the 
next argument. 

reverse 

othern 

2. n 

set position back n records (same as forward -n 
records) 

any other numeric argument may be specified, but its 
function depends on the 1/0 module being used and may 
not be implemented for all 1/0 modules. 

is a decimal integer. It must be present if type is 
forward, reverse, or O; it must be omitted if type is 
bof, eof, 1, or -1; for any other position request, it 
is optional and will default to 0 if omitted. 

Page 2 of 2 
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Use these headings: Summary of Proposal, Reasons for Proposal, Implications 1 

Detailed Proposal. 

I SUMMARY: 
I 
! 

The add_copyright command which is used to implement and 
enforce the Multics copyright convention should be upgraded 
to allow the specification of.other than the 11 joint 11 copy
right and to place the 01.lrrent year in the copyright notice. 

REASONS: 

The Multics copyright notice is a comment or set of comments 
embedded in the source program at "the beginn,ing 11 • It com
mences with a line of *'s and after several blank lines con
tains the string: 

Copyright (c) yearlist by owner 

where yearlist is the set of years (separated by commas) 
during which changes were made and installed, and owner is 
the appropriate member of the set: 

-Massachusetts Institute of Technology 
-Honeywell Information Systems, Inc. 
-both joined with "and" 
-or a string entered by the user. 



MCR 1564 
Pg. 2 of 3 

The add_copyright will be modified to save the dates on the 
existing copyright and add the current year to them if the 
"name" or "owner" remains the same. If the "name" or "owner" 
differs, then the old copyright is discarded and a new one 
is inserted with the current year. 

A subroutine interface will be added that will return the 
copyright inf9rmation so that it can be used as part of a 
report preparing program to summarize the status of a 
library of programs. 

An optional year argument will be added with default being 
the current year. 

IMPLICATIONS: 

This change is an extension to that implemented by the 
current version of the add_copyright command which management 
people have agreed is adequate. 

This command does not implement the policy of choosing which 
owner to place in the copyright notice but leaves that decision 
up to the user of the command. 

DETAILED PROPOSAL: 

~= add copyright 

usage: add_copyright pathname -control arguments-

pathname is the pathname of the segment whose copy
right notice is to be checked or modified. 

Control arguments: 

-check 

-his 

-mit 

print a message stating what the notice would 
contain and what was changed. 

make the owner be HIS. 

make the owner be MIT. 
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-joint 

-name 

-year 

make the owner be MIT and HIS. 

make the owner be that given in the next 
argument string. 

next argument is a year or series of years 
separated by commas to be inserted in the 
copyright. 

There is no default for the owner. The default for the 
year is the current year. 

Name: return_copyright_ 

usage: call return_copyriqht-· (segptr, length, owner, 
year, switch): 

segptr is a pointer to the segment to be checked. 
(Input) 

length 

owner 

year 

switch 

is the length (in characters) of the segment. 
(Input) · 

is a varying character string giving the 
control argument used to specify the owner. 
(Output) 

is a varying character string giving the 
year(s). (Output) 

is a fixed binary field 

= O if a copyright is present 
= 1 if there is no copyright (Output) 
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TITLE: ChaQges to sort items and sort items 
1nd1f'ect_ STATUS 

AUl'HOR: c. D. Tavares 

Use these headings: Summary of Proposal, Reasons for Proposal, Impl1cationa 1 

Detailed Proposal. 

!SUMMARY: 
I 

REASONS: 

Add new entrypoints to sort_items_ and sort_items_indirect_ 
to perform sorting of varying character strings. 

Submission of graphic editor for MR3.l requires facility 
for the sorting of varying character strings. Inclusion 
of this code into sort_items_ was both facile, and use-
ful to users in the general case. Changes to sort_item_ 
indirect_ were made on recommendation of the original 
implementor, to keep both modules on an organized "package" 
basis. 

lMPLICATIONS: None apparent 

DETAILED PROPOSAL: 

Entrypoint " ••• $varying_char" to be added to each module, 
in keeping with the established entrypoint convention used. 
Coding bas been submitted. (i.e. is "ready for submission"). 

.. -



Entry: 
uo.rv ,. .. ~ .. c Lo~ 

sort_items_indirect_$~ . 

~\~ This entry sorts a group of information fields, which are 
. ~ \. fins d l 111~'el: 51&1 • g d character strings into ASCII collating 
~ sequence by reordering an index array. The elements of this 

index array are indices into an array of pointers to the 
character strings in the group. , 

2-90 AN51 

Usage i.r;r/i .. y cf,,~ 
decla~e sort_items_indirect $eft!rr entry (ptr 

~~ n ad t 122 t a H :)& ; - • / ' 
ptr)• 

,J 

VOrf 1111 _cHr 
• call sort_i tems_indirect_$1R:ar C'vP, (.·.'.i~p· . ~ j, e 

where: I I'"") 
8' Ir;:+ 

l. VJ:-' 

2. iP 

N+e. 
1:.i.P ,, 

#11:1 ,I. s 

points to a structure co 
unaligned pointers 
f!!xed-lcngh'!I character s 
(Input) 

J 

taining an array of 
to the analigne4 
rings to be sorted. 

points to the struct~re into which the 
ordered array of fix. d binary (24) indices 
into the unaligned po"nter array will ·be 
placed. (Input) 1 

:e ~~e ft~M~e1 of ehazactet~ 111 eagb ii:PiA@j. 
input) 

' -;:.-f S"~5 7~1- /tli > U ll'td(,/( 'I sJA..~>)j l\ft'j J. 
1 "' oJ.1 1J ~ o f4,._ -e,,.. -Iv j ~ vr' H r ~" 5 fU-r 

/Mf)cl G v ~- . 



, .. 

.... 

, 

sort_items_ sort_items_ 

I/Qt)';,.,_ cl.or 
Entry: sort_items_$...._. · 

This entry sorts a group of ~:irr~:w 1111a' 181HRI character 
strings into~ASCII collating sequence by reordering a pointer 
array whose elements point to the character strings in the group. 

Usage varyi-, ... d-or 
declare sort_items_$!1't~try (ptr)j•f~'--•l~t=1=s-..(lll*'l~l•l~• 

. "°$ f',,__,( ~ ,·=····· .. call sort_items_ &R!LT vP1ji.. !~ • 

where: 

vP points t0 
unaligned 
!' 3 tgsLJO 
(Input) 

;\ struct:" 1.1!'~ 
pointers 

character 

l'H'lr\ i- i:a i rd n a - ..... - ... - ...... ~·· .. ""' 
to the 

strings to 

::an ~"'"'l:I" ".:'f 
f1LLSJ length 

be sorted. 

i s the 11n!ntbc1 of chat ac t:e1 s in ea eh e9iei:i..g. 
~:ttiptit) 

.~ 
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Change ep_basic for FAST 
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STATUS DATE 

;Objections/Conments: 
FAST user's Guide 

!use these headings: Summary of Proposal, Reasons tor Proposal, Implications, 
Detailed Proposal. I 

I 
SUMMARY: 

Change extended precision basic and its runtime so they support 
Basic in the FAST subsystem (as well as extended precision Basic 
via the use_ep_basic conunand). 

Principal changes: 

1. use vfile_ for random files. 
2. single or double precision · 
3. interface with FAST run-unit (library and chain statements) 

Error messages will be improved and minor bug fixes made as time 
permits. 

REASONS: 

Support both single and double precision in FAST with a single 
integrated package. Make Basic random files compatible with 
corresponding Fortran types. 

IMPLICATIONS: 

Random string and random numeric files will be incompatible with 
current basic files and, for a while, with files created by the 
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non-FAST basic. Also, a program cannot access both single and 
double precision random numeric files. Programs containing librarv 
or chain statements will not run correctly outside of ·[the -
DTSS compatible~ FAST. 

If performance is satisfactory, ep_basic should be used for 
Multics single precision basic (Release 4.0?). Otherwise 
basic should be changed to use the same file types and support 
the same language (except library and chain statements). 

DETAILED PROPOSAL: 

Two new entries are being added to basic_ and the current 
main entry is being redefined (see attached documentation}. 
Most of the work for the library and chain statements is actually 
done by the FAST run .unit manager. See the attached appendix 
to the FAST manual, which is the user documentation. The 
setdigits statement and the "apo" abbreviation for the asc 
function already exist in extended precision basic. Some 
other minor changes include: 

1. on an input error, the message will make more clear 
where to retype from, 

2. the per function will check the files write access for 
print, write and scratch. 



--

Amendment ann Note for MCR 1562 (Postponed) 

Additional Details: 

Both basic and ep basic (i.e. their runtime routines) will be changed 
to use the new random file formats. Thus in 3.1 everyone will use the 
same file formats. 

Conversion to the new formats will be automatic (access, etc. permitting). 
Commands will be added to handle-the old to new 

conversions and conversions between sp and dp in either direction. See 
the attached info files. 

Note: In Release 3.1 there will be 3 levels of the Basic Language: 

1. FAST Basic 
2. ep_basic in Multics: This is (1) less the library and chain 

statements. 
3. basic in Multics: This is (2) less the set_digits statement. 

There will be two implementations of Basic: 

ep_basic implements (1) and (2) 
basic implements (3) 

There is also an option as to whether the arithmetic is single or 
double precision. In FAST this works in neatly via the "system" concept. 
In Multics it is not so neat. 

The followi~g steps will be taken (probably for 4.0) to improve things: 

A. Add the set_digitsstatement to the Multics language, thus leaving 
only the library and chain statements as language differences. 

B. If performance is satisfactory use the ep_basic implementation 
for all languages. (Performance is the only problem.) 

c. Try and improve the basic_ep_basic user interface in Multics or 
admit that it is good enough. 

Then ep_basic can be removed from the list of installed approved 
software. 



The formats of basic random strin9 and numeric files 
are being changed soon. These chdnges do not affec~ the content 
of the files but only the way they look to the basic 1/0 
system. The new formats are incompatible with the CJrrent 
formats in that they cannot be used on the current system 
and the old formats cannot oe used by the new basic rJnt ime. 
However, to ease the transition, the new basic ru~tine will 
(for ~while> automatically convert any old format file it 
sees to a new format file if access and quota pernit, print 
a message and continue processing. 

It is recommended that basic users convert tneir 
random files before using them with the new basic rJntime 
by typing 

convert_old_basic_file 
which will replace tne file. 

12/17/75 convert_numeric_file 

fi le_pathname 

Function: convert_numeric_file converts random nJ~eric files 
used by basic and fortran pro~rams from single to dJJJle precision 
and vice versa usinq PL/I conversion rules. 

Syntax: convert_numeric_file old_path new_path -control_arg-

Arguments: 
1) old_path is the pathname of the original file 
2> new_path is the pathname of the comverted file 

Control Arguments: 
-double_precision, -jp: convert from single to doJole precision; default 
-sinqle_precision1 -so: convert from double to single precision 

MCR 1'5'-">2 



basic_ 

Entrya basic_ 

Thls entry complies a baslc program. It does not 
Implement llbrarv or chain statements. 

Usage 
declare basic_ entry <Ptr, ptr, fixed bln, blt<1• 

aligned, ptr, fixed bln); 

call basic_ <source_info_ptr, output_ptr, output_length, 
go_moce, maln_ptr, err_count>; 

1> source_lnfo_ptr polnts to the source info structure 
<see Note below>. Inout 

2> output_ptr oolnts to the output <must be 0 mod 2). 
Input 

3) output_length ls the length of the output in Mords. 
Output 

4) go_mode ls "t"b lf a complete obJect segment ls 
not desired; 

5) maln_ptr 

&> err_count 

Entry I compit e 

ls "O"b lf a complete obJect se9ment ls 
desired. Input 

polnts to the entry of the maln program 
Output 

ls the number of errors found durlng 
compilation. Output 

Thls entry complies a baslc program, always generating 
an obJect segment. Library statements are convertea to a 
list stored ln the obJect segment. 

Usage I 
declare baslc_Scompile entry (ptr, otr, fixed bin, 

fixed bln(35)>; 

call baslc_Scomplle <source_lnfo_ptr, output_ptr, 
outout_length, code>; 

1) source_info_ptr points to the source lnf o structure 
<see Note belowt. Input 

2) output_ptr points to the output <•ust be O mod 2). 

3• output_length 

l+) code 

Input 

is the length of the output in ~ords. 
Output 

ls a system status code. Output 



Entry& run_unlt_comoller 

Thls entry complies a basic program, always generating 
an obJect segment. It Interacts wit~ lts caller to 
process llbrary statements, obtaining alt source llbraries 
before returning. 

Usage I 
dectare baslc_$run_unlt_compller entry (ptr, ptr, 

fixed bln, blt<1» allgned, entry, entry, 
fixed blr\(JS)); 

call baslc_Srun_unlt_co~plter (source_info_ptr, 
output_ptr, output_length, debug_sw, 
get_next_source_seg_, add_to_llb_llst_, code•; 

1) source_lnfo_ptr oolnts to the source Info structure 
lsee Note below>. Input 

z> output_ptr points to the output (must be O mod 2•. 
Input 

J) output_length is the tength of the output ln words. 
output 

4) debug_sw ls "1"b lf the output program ls to be 
run with probe. Input 

5) get_next_source_seg_ ls the entry to call to get more 
source. Input 

&> add_to_llb_llst_ ls the entry to call to pass the na•es 
of libraries to the caller. Input 

7> code ls a system status code. Output 

Note 

The structure pointed to by source_lnfo_ptr above 
contains lnfor•atlon to locate the source and to flll In the 
source map ln the oblect segment. It ls described es folto"s1 

declare 

1) input_polnter 

2) lnput_lng 

3 • dlrnat1e 

4) segname 

1 source_lnfo aligned based, 
2 Jnput_po1nter ptr, 
Z lnput_tng Uxed blnf 21), 
z dlrname char(t68) varylng, 
2 segname char(32) varvlng, 
2 date_tlme_modlf led fixed bin(71), 
2 uniQue_id blt(36); 

points to the source program. 

Ls the length of the source ln characters. 

ls the name of the source sement•s 
directory. 

ls the segment name of the source segment. 



5) aate_tlme_modlfled ls the date•tlme modified of the 
source segment. 

6> unlque..,ld ls the unJque ld of the source segment. 

This file contains a list ot all buos in the Multics DASIC comoiler. 
Ju:is marked with ! have been fixed in the installed basic. 
Buqs marked with * have been fixed in the basic located in >lrld>exl>o. 

052 next free 
061 75. 12.08 
060 75.l I .21 

O 59 75 • I O • I 0 

0~'5J*7 5. 07. 30 
1)':57*7:5. 07. IO 

number 
nosub returns after on x qosub ••• cause error 
sometimes use of coDplicated exoressions in 
cutout statements causes succeedi~o references 
or ~unctions in the statement to be incorrectly co~DileJ 
reset as first operation on existin0 file 
0ets confusing error messaQe 
fer ••• to s step ••• gets conniler error messaae 
local arrays in subpronrams can't be accesserl 



APPENDIX C 

FAST BASIC 

The fotlo~lng changes ~ave been made to Hutttcs BASIC Cas qescr1bec ln 
AH82, Rev. 0)1 

1• The tlbrary statement ls supported and has the foral 

library <llst of seg•ent na•es> 

The library statement llsts the pathnames of segments contalnlnq 
subprograms to be used by the program. The na•es are enclosed 
quot at lon marks and seoarated bv co11111as. There are no pass•ords. -.J 

2. The setdlglts stateaent ls supported to provide a means of controlllng 
dynamJcal Iv the number of dlglts ln a nu•erlc value that •av be 
printed as output. It has the for•I 

setdlglts formula 

The value expressed by the formula ln the state•ent ls truncated to 
Its Integer value. That Integer vatue represents the nu•ber of print 
columns that •111 be ut1t1zed bV all future prlnt state•ents untll 
another setdlglts state•ent ls executed, or until progra• execution 
ter11lnates. One to 19 printed columns ••Y be specJfled. 

In addition to the speclfled number of digits, the sign of the number 
ls prlnted. An exponent ls also printed 1f all digits to the left of 
the decimal polnt cannot be contained ln the nu•ber of dlglts 
expressed by the for•uta. This state•ent ls valld only for double 
precision programs. 

3. The chain statement ls supported and has the for•• 

chain <strlng expression or fi1e reference> 
svstem ~string expression> wlth <file reference llst> 



The chain statement termlnates running of the current program and 
beglns execution of the program speclfled. Neither the current 
program nor anv caller ls returned to agaln and the values of 
varlables in the ne• progra• are completely reset. The only 
communlcatlon bet•een the current and neM programs consists of the 
specified flies. Mhlch remain open. The speclflcatlon of 1 svste• ls 
optional; lf lt ls omitted, the current syste• ls assumed. The llst 
of flies to be passed ls also optional. 

ORAFTI HAY BE CHANGED. c-1 12/03/75 AT59 



... 
s. 

The characters •-• and ••• 
~ are no" allo"ed ln subprogram names • 

The reQuirement that a S used ln a for•at state•ent 
delimiter must be followed by "+"or•-• ls dropped. 
"•" ls assu•ed. 

as a field 
In this case. 

6. The asc function recognizes the abbrevlatlon "apo• to mean apostrophe. 
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TITLE: Changes to "vfd" -pseudo-op in ALM STATUS DATE 

AlJl'HOR: Eugene E. Wiatrowski Written ..l.2 Dec__e_m_her 75 

-- -Coded 1n:IK]pL/I QAI.M Oother- Categorr 1ChecJt Onel _:[tatus _a 1~3172-
,, explain in DETAILED PROPOSAL t-•ii'rLil!iil'l>!'il.~Ma•i!.l'nli!itliii. M:TF!oE!!o~l~s ==t Expires .D1G../-cl- 2L J ;7w 

.---

-Planned for System MR 3. 1 S~. Anal. Tools OOCUMENTATION CHANGES 
-Fixes Bug Number(s) S.x_s. Pro_g_. Tools 
-Documented in Ml'B ----- 1352. Document S_p_ecify One or More 
-User /0perations-v"""i-si"""'b"""l,_e ___ i---+.BO,......,..s _____ ___, 
Interface change? D~s 00 no Salvager MPM __{_Vol...1... Sect.) _(SWG, 61 

-Incompatible change? LJyeB[!Jno Ri~ Zero / #) 
-Performance: 0 Better Qi Same Ring One i--PU.S _ __,~_A_N~------------

0 Worse · S__l:.sDaemI!LM-mtn. MOSN _(_Sect ·1 
-Replaces MCR ~time MPAM (Sect ·l 

_x_ User CmmdLSubr. 1------------------
MSAM 1Sect·1 

Objections/Comments: Info S~s 

Other J_Namel 

L None _(Reason) 

:,use these headings: 
i 

Summary of Proposal, Reasons for Proposal, Implications, 
Detailed Proposal. 

i 

SUMMARY: 

REASONS: 

Extend the implementation limit on number of words that can 
be contructed with a single usage of the "vfd" -pseudo-op. 

The present limitation of ten words can be somewhat cum
bersome, especially in "macro-expansion" situations. 

:PROPOSAL: 

Extend the implementation limit from 10 to 128 words. 



alm alm 

use name 
assembles subsequent code into the location counter name. The default 
location counter is ".text.". 

vfd T1L1/expression1,T2L2/expression2, ••. ,Tn~n/expressionn 
is variable format data. Each expressionj._ is of type T.i. and is stored 
in the .next L1 blts of storage. As many words are used as required. 
Individual items can cross word boundaries and exceed 36 bits in 
length. "Type is indicated by the letters "a" (ASCII constant) or "o" 
(logical expression) or none (arithmetic expression). Regardless of 
type,· the low-order Li bits of data are used, padded if needed on the 
left. The Ti can appear either before or after L.i.. 

@ Restrictions: The total length of the variable format data cannot 
exceedj)w{words. A relocatable expression cannot be stored in a field 
less than 18 bits long, and it must end on either bit 17 or bit 35 of 
a word. 

zero expression1,expression2 
assembles expression1 into the left 18 bits of a word and expression2 
into the right 18 bits. Both subfields default to zero. 

6-18 AK92 
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TITLE: Chanqe bound_parse_.bind (bindfile) STATUS DATE 
AurHOR: R. Schoeman 

One or t.bre 

I 

jobjections/Co111D1ents: 
' 

Use these headings: 

Bu fix 

Summary of Proposal, Reasons for Propo•al, Implications• 
Detailed Proposal. 

:SUMMARY: 

REASONS: 

Retain the name clean_up in the bound_Parse_ bindfile. 

At present there is a bug., The MPM documentation says 
that the command p11$clean_up can be executed, but since 

I the name clean_up is not retained, it cannot be. 
I 
\DETAILED PROPOSAL: 

The language of a bindfile is its very own special 
language. 
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TITLE: Add abs_seg keyword to generate_mst STATUS DATE 
A1Jl'HOR: B. Greenberg Written 15 December 7 5 _,,, ,,,#-

_[tat us [).. l!J1Q~li5 -Coded in :LlaPL/I 0AI.M Oother- Cate_gqry i~G..k. Onel Expires ~~fi(p explain in DETAILED PROPOSAL rtlb. Me.int. Tools ~ ' . 
-Planned for System MR ff-·O S..z_s. Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) x Sy:s. Prog. Tools 
-Documented in Ml'B 1352 DoctDDent Specify One or More 
-User/Operations-visible BOS 
Interface change? Das ~o Salvager MPM _{Vol _1_ Sect ·l 

-Incompatible change? ye o Ri~ Zero PI.MS _{_AN#) 51, 60 
1-Performance: 0 Better[iif 8- Rin_g_ One 

MOSN _{Sect • 1 0 Worse sisDaemonZAdmin. 
-Replaces MCR ~time MPAM (Sect· l i User Cmmd/Subr. 

' 
MSAM i Sect· l ' 

!objections/Comments: Info Se_g_s 
i 

Other _(_Name} I 
I 
I 
I 

None _{_Reasonl -
Use these headings: Summary of Proposal, Reasons for Proposal, Implications, 

Detailed Proposal. 

I 
! SUMMARY: 

Add keyword "abs_seg" to generate mst, to turn on 
slte. abs_seg, a new bit. 

REASONS: 

The New Storage System needs a semblance of coherence 
with regard to which supervisor segments represent 
real data, and which are used to address core/disk. 

IMPLICATIONS: 

None. 
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Multics Change Request Page 1 of I --
TITLE: 

ix Bugs n ..:..as 
STATUS DATE 

AUl'HOR: Noel I. Morris 

One or More 

\
Use these headings: 

Reasons a 

Summary of Proposal, Reasons for Proposal, Implication• 1 

Detailed Proposal. 

I 1. The TEST, SAVE, and RESTOR commands contain a bug in the code 
which does single sector I/o after a disk error. This bug 
causes an extra iteration through the 64 word I/O loop. 

2. The CONFIG command contains a bug which makes it impossible 
to invoke the command as part of a BOS runcom. 

i Proposals• 
1. Change a T!L to a TPNZ. 

2. Fix the code for saving and restoring runcom status in COMFIG. 
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Multics Change Request Page I of - r-

TITLE: Improve Disk DIM performance STATUS DATE 
AurHOR: Noel I. Morris Written -l2_Llb~ ~ 

-Coded in:[!JPL/I 0AI.M Oother- CategoJ:"Y (Check OneJ Status IT-1 \ a]_;L 317 5" -
: Ext>ires nliHia-11~ explain in DETAILED PROPOSAL Lib. Maint. Tools 

-Planned for System MR .3 .1 Sys. Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) Sys. Prog. Tools 
-Documented in Ml'B 1355 Document Speci_fy One or More 
-User/Operations-visible BOS 

Salvager MPM (Vol, Sect.) 
-X Rin__g Zero 

Interface change? 0 yes ~o 
-Incompatible change? Qye o PIM:l (AN #) 

1-Perfonnance: [] Better 0 Same Ring One 
MOSN (Sect.) 0 Worse ~sDaemo~A.dlnin. 

, - Replaces MCR ~untime MPAM (Sect .j 
I [t.Jser CnnncQSubr. 
i .MSAM (Sect.) 
!objections/Comments: Info Segs 
i 
I 

I 
other (Name) 
None _ (Reason) 

-
Use these headings: Summary of Proposal, 

Detailed Proposal. 
Reasons for Proposal, Implications• 

Summary a 
When a disk channel becomes free, a primi1ive in the disk DIM attempts 
to find more work for the channel to do. If there are disk requests 
queued, these queues are searched for an eligible request. A disk 
I/O requestsis eligible only if no other channel is performing I/O 
on the same disk drive as the one to whivh the request is directed. 
A method is proposed here which will enable the disk DIM to determine 
if any eligible requests are queued without actually searching the 
queues. 

Proposal1 
The disk DIM currently maintains a bit array indicating which disk 
drives are busy. It is proposed to add an additional bit array 
indicating the drives for which requests are queued. Before the 
queues are searched, a simple logical operation on the two bmt 
arrays can be used to determine if the queues should be searched 
at all. In order to maintain this second bit array, a count of 
queued requests for each drive must also be maintained. 

Implicationss 
The size of the disk DIM data base will have to increase by .32 words. 
However, the increase in code in the DIM itself will be negligible. 
In some cases, a search of the disk queues will be avoided and 
performance should improve. 
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TITLE: 
AlJl'HOR: 

Multics Change Request 

Modify MMy~tll c8nt~R1Iith a • Mega-Word 
Noel I. Morris 

STATUS 

MCR 1572 
Page 1 of 1 

DATE. 

One or More 

iobjections/Comnents: 

:use these headings: Summary of Proposal, Reasons for Proposal, Implications, 
Detailed Proposal. I 

I 

i 
! 
! 

Summary a 
The 4MW SCU differs from the 6000 System Controller in that some 
RSCR and SSCR formats are incompatible. It is proposed here to 
change those programs in system initialization and dynamic recin
figuration to allow use of the 4MW SCU with Multics. It is not 
proposed here to modify Multics to allow a configuration ~
containing one 4MW SCU and two CPU's. Such a proposal may be 
made at a later time. 

Pioposal1 
Modify scas_init and any programs in the dynamic reconfiguration 
package dependent on the RSCR and SSCR for.mats which change in the 

• 4MW SCU. 
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MCR 1573 
Multics Change Request Page •t 

of i 

TITLE: Modify BOS to run •Mw SCU 
STATUS DATE 

AUTHOR: Noel I. Morris 
Written T_~O//' 'JI 

-Coded in:[JPL/I ~AIM Oother-- Category iChecJt. On.el 
Status Ii 102.J~ 3lL'5 
~res C>lil.~3-T CZli; explain in DE';I'AILED PROPOSAL Li~. Maint. Tools 

-Planned for System MR tf-. 0 ~s. Anal. Tools DOCUMENTATION CHANGES 
~s • Pro_g_. Tools 1-Fixes Bug NtU11ber(s) 

-Documented in Ml'B ~ Document S_p_ecify One or More 
1-User/Operations-vii!Jble 

. .,. 
BOS 

I Interface change? yes ~o Salvager MPM _{_Vol_,_ Sect ·l 
!-Incompatible change? 0 ye o Rin_g_ Zero PI.MS _{_AN#) 
,-Performance: 0 Better I!] Same Ring One 

MOSN _{_Sect· l 0 Worse SisDaemonlM.ud.n. 
-Replaces MCR ~time 

MPAM (Sect ·l ! User CmmdISubr. : 
i MSAM _{_Sect ·l 
!objections/Comments: Info Se_gs 
; 
I 

i 
other _(_Namel MOH 

None i Reasonl 
-

Use these headings: Summary of Proposal, Reasons for Proposal, 
Detailed Proposal. 

Implications, 

Summary1 
It has' been proposed to use the 4MW SCU with Multics. This system 
controller differs slightly from the 6000 controller. One basic 
difference is that the calendar clock cannot be loaded from the 
maintenance panel. It must be loaded via a program. Another 
difference is that some of the RSCR allli SSCR data formats are 
not compatible. 

Proposals 
Modify the BOS TIME command to allow loading the 4MW SCU clock. 
Modify any parts of BOS dependent on the SSCR or RSCR formats 
which have changed. 
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MCR 1574 
\ Multics Change Request Page I of I 

TITLE: Modify Multics for Dual IOM Operation 
' STATUS DATE 

AurHOR: Noel I. Morris Written 12:Zl7L75 
-Coded in :(!jpi,/I i]AI.M Oothe:r- CategorY icheM On.fill Status _a l & L!J 31-Ei::_ 

-~ires LY;;J~ln explain in DETAILED PROPOSAL Lib. Ma.int. Tools 
-Planned for System MR 4.0 Sis. Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) ~s. Pro_g_. Tools 
-Documented in MrB l322. .. Document Speci ft One or More 
-User/Operations-visible BOS 
Interface change? Das ~ Salv@8er MPM _iVol__._ Sect.1 

-Incompatible change? ye X o x Ring Zero 
PUtfS 1AN #1 -Performance: 0 Better[il Same Ring One 
lfJSN _isect ·l D Worse S~DaemnIMm:ln. 

-Replaces MCR ~time MPAM J_sect.1 I 
~ser CmmdjSubr. ! 

' M9AM l Sect • )_ 

!objections/Comments: Info Se_g_s 
i 

Other _iNamel i 
I 
L None 1Reasonl . 
Use these headings: Summary of Proposal, Reasons for Proposal, Implications 1 

Detailed Proposal. i l Summary: 
i A minor change is needed to the Multics IOM interface to allow the 
1 simultaneous operation of two IOM's. This change will allow future 
expansion to the 64 channel (NSA) IOM at a later time. 

Proposal: 
Modify the modules 11 iom_manager 11 and "iom_data_init" to be compatible 
with the IOM mailbox locations used by BOS. 

Implications: 
Additional wired-down memory is needed for the 11 iom_data" segment, 
but the increase in size is negligible. 
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MCR 1575 > 

Multics Change Request Page l· _of_J__~-
--

,.,, ·: !1._, (JI• Emergency change to mc_wakeups_ s::.,:·.'.rtrs D;,TE 
Paul Green -j~;,;;~~: Written 12 716775 __,,, ~ 

~75 I-Coded in~/I 0AIJ.1 Oother- ~~~-~~gr.r._(Qt.~c k:.=O!t-~) 
Status B 
E~ires ~'B717o explain in DEI'AILED PROPOSAL . !Lib. ~<!F.dnt .• Tools 

'-Planned for System KH Sys. Anril. T:)Ols DOCl.JMENTt-'T'ION CHANGES 
:-Fixes Bug Number(s)E,fE '/~S-+ !Sys. Frog. Tools -
i-Documented in Ml'B 1355 Document ~eci:t'y One or t<o:-e 
:.user/Operations-visible ROS 

I~ ~ 13alvager MPM (Vol~_ Sect.) : Interface cha.ni5e? [__ yes no 
-Incompatible change? !_]ye o Ring Zero PI.MS (AN II) ;-Perf'onnance: D Bet"f:.er~a.me ~:lng One 
: D Worse --~ 3ysDaemor1Adm1n. MOSN (Sect.) 
·-Replaces MCR !Runtime MPAM (Sect .J User Cmmd7Subr. i 

MS.AM (Sect • ) 

Ob,jections/Comments: Info Segs 

Other (Name) 

None (Rea.son) llo ~le. 6At( e;, 12._ 

Use these headings: SUMMARY, REASONS, IMPLICATIONS, DErAILED PROPOSAL (Optional) 

1SUMMARY: 

--0-

Change the any other handler in me wakeups (one 
the message coordinator) to be more fail-safe. -Fix a 
reviewing the program. 

REASONS: 

of the programs of 
bug noticed while 

MIT has crashed several times when the any_other handler got into a 
loop. This change to the handler should eliminate the loop. Fixing the 
bug noticed while· analyzing the dumps may eliminate the problem which had 
caused the handler to be invoked. 

IMPLICATIONS: 
More reliable operation. 

DETAILED PROPOSAL: 
Submitted to MIT as an emerg~ncy change. 

Page 1 of 1. 



----------------------·~--------------~----·----- ----------I Ver. 3 I 
I .741022 MULTICS CHANGE REQUEST HCR ___ .J..2.1&_______ I 
I ------------------- ----------1 TITLES Ellm4nate •1nfqcnt• 
I 
I AUTHORS Vanvleck 

:-Planned-f~~SVSteil- J-f-~-~-----
1 flxes Sug Number(s)I not applicable 
I Documented in HTSI not appllcable 
I Incompatible Changes ves 
I User/Operations-visible Interface Changel yes 
I Coaea in I (II> PL/I ( , ALH ( ) other-see be I OW 

1 Performances (l)better < >same ( )worse 

I ------------- -----
l_JHlCJ.U1Elilll1WL.kl:iA~-1SUU!Jt..Jma_GC, 11oc1.1 __ 
I MPH <vol,sectt ag93 HPAH <sectt 
I HOSN <sect> HSAH (sect) 
I PLHs (AN# t 
I Info Segs 
I o.ther 

·------------------~---------------------------------I 08JECTIONS/COHHENTS1 
a 
I 

---------------------· 

-----------------------· ..k!II»~Bl..lcbe~l1..$l.D~ll 
( )llb. Halnt. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 
( )355 
( )BOS 
( )Salvager 
(l)Rlng Zero 
< )Rln9 One 
( )SysOaemon/Admln 
< >Run tl me 
< >User Command/Subr 

----~---------------

'---- ----------- _..._---~-------- .. ...._ ___________ _ 
Headlngs arei SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

,,.-, SUH MARY I 

Eliminate the item •infqcnt • the inf erlor quota coYnt, from the Quota 
information maintained by the syste•• 

Modify the tools sweep, prlnt_dlsk, and charge_dlsk not to expect this 
item. Hodlfy getQuota not to print it when the •-a11• control argument ls 
glven. 

REASONS I 

This item ls difficult to •aintaln under the new storage system. It ls not 
Particularly useful. Its el1mlnat1on simplifies the hardcore slightly. 

IHPLICATIONSI 

Thls ls an lncomp~tlble change. If any user program does anything •1th 
infQcnt, the program must be changea. It ls very unlikely that any such 
dependency exists. 

Page 1 of 1 
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MCR 1577. 

Multics Change Request Page 1 of 1 

TITLE: Keeping Bad Pathnames out of the Pathname STATUS DATE Associative Memory 
At11'HOR: R. Bratt Written 11 December 75 -

,,,,,/_ 

-Coded in :(j]pr./I 0AI.M Oother- Cate~orY 1.Che<tlt. OnaJ Status H m-1::13175 -
Expires _nf;_l~"aj_ 2fo explain in DETAILED PROPOSAL ~· Ma.int. Tools I 

-Planned for System MR 3.1 S_l"s • Anal. Tools DOCUMENTATION CHANGES 
-Fixes Bug Number(s) ~s. Pro_g_. Tools 
-Documented in Ml'B 1352 .. Document Speci_fy One or ?tk>re 
-User/Operations-visible BOS 

Interface change? IX] yes ~o Salvager MPM (Vol_..._ Sect.l 
1-Incompati ble change? 0 ye X o .x. Ring Zero PI.MS j_AN #) ,-Performance: 0 Better (ID Same Ring One 

MOSN J_sect ·1 D Worse S_pDae100:tjlAd:adn. 
1-Replaces MCR [Runtime 

MPAM (Sect ·l ' l![ser CmmdlSubr. ' 

lobjectio~s/Couments: 
MSAM 1 Sect ·l 
Into Segs 

I Other 1Namel ' i 

None j_ReasonlPLM not yet 
-

Use these headings: Summary of Proposal, Reasons for Proposal, Implications• 
Detailed Proposal. 

REASONS: 

For historical reasons Multics hardcore 
accepts pathnames of the form ))X for )X. As a result, it 
is possible for find to place the legal, but offensive 
patlmame-"))SLl-" in the patlmame associative memory. This 

written 

in turn allows "pwd" to return "))~11 11 • This is unacceptable. 

PROPOSAL: 

Prevent find_ from entering pathnames starting with ">>" 
in the pathname associative memory. 

IMPLICATIONS: 

Since the address space manager will not generate pathnames 
starting with ')) ", pwd will cease its objectionable behavior. 



v ~ r. 2 
73J91} I 

MULTICS CHANGE REQUEST I MCR ___ lS_l~- I 

-----------------------------------------------------'--------------------' TI fLE: I STATUS I DATE I 
EnhJncement of the on line '-----------'--------' 
dump peruser, ol_dump '1wG l_W.ti.t.t~D---'ftLQ~~ 

-~~~~~~~-~~=~~-~:-~~~~-.:~~-=-:~~::~: __________ --~~: ::~~;~~:~::: __ ~-!:_:: 
SOUNCE: Cif external; e.g., "User", "~arketing"> l_fgJtQ~O~d_I _______ _ 

1_~itbd.cawo_1 __ , ____ _ 
--·--------------------·------------------------------- '-j;.1J.lit~J ___ 1 ~i.~:iJ?l!L 

CLASSIFICATION I JUSTIFICATION 

-------------~--'---------------- -BtgLa,~d-bx_g~QgQsaL_~,B---------------
Incompatible I 

_ tuaog~--------'-
x I 
- E~l~Oli2a _____ 1_ 

L< 
- B~11ti,tigo ___ I_ 
x Performance I 

Marketing 
fi~,gui.t~.Jl!~O.t __ _ 
Conformance 
t2_.Sl!02.itQ __ _ 
Increased 
.CQOJiiiliO'X---

1_ l~QtQ~~m~o.t ___ I_ Simgliii£atiga 
I Reliability I 
I_ ln~ta~e~eot ___ I_ ~eoeta!izatiao 
I I <unreported> 
I_ --~-----------'- eug_fiJ ______ _ 
I I I 

Objections/Comments: 

Documented in system Dump Analysis 
PLM AN53 

I_ --------------'-'-------------- ----------------------------------------Use these headings: REASONS, SUMMARY, IMPLICATIONS, and optionally 

RE~SONS: 

SUMMARY: 

DETAILED PROPOSAL 

New functions have been added to "ol_dump", to aid dump 
readers in an a l y z in g s y st em "c r as h" dumps on l i ne • Thi s 
updated version of "ol_dump", with the temporary name 
"dmp_anz", has been installed in ">auth_maint" on system 
"M" and has been in g~neral use by dump readers in Phoenix 
for several months. In addition "dmp_anz" has been kept up 
to date with the latest system changes. 

Dccumentation for "ol_dump" and 
subroutines C"hran_", form_inst_", 
are attached to this MCR. 

its assoiated external 
"prtscu_", and "namef_") 

IMPLICATIONS: 1. "ol_dump" will have mol"e utility. 
2. A global name change from "dmp_anz" to "ol_dump" 

would allow replacement of the existing version 
of "ol_dump" in ">tools". 

Page 1 
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ol_dump ol_dump 

ol_aump 

The ol_dump command can be used to look at selected parts of 
an online oump created by the BOS FDUMP command and copied into 
the Multics hierarchy by the copy_fdump comma~d. The command is 
desi~ned to aid system programmers in the task of crash analysis. 
The command assumes all dumps of interest are found in the 
directory ">dumps". 

ol_dump -erfno-

where erfno is an optional error report form number given in 
decimal. If erfno is not specified, ol_dump enters its request 
looµ described below. If an erfno is given, ol_dum~ searches the 
directory >dumps for a copy of the dump and if it finds the dump, 
it initializes itself to be able to process the given dump. If 
the oump is not found, the user is told and the request loop is 
entered. 

Once ol_dum~ has processed the erfno argument it enters a 
loop reading requests from user_input. The requests allow the 
user to look at selected regions of the dump currently under 
analysis or to choose another dump (erfno) for analysis. The 
follo~in~ requests are implemented (letters in parentheses are 
abbreviations): 

erf QQ 

-.1Uit (q) 

command (c) 

list Cl> 

ol_dump command 

Selects another dump 
whose erfno is 
immediate analysis. 

C the 
oc> 

one 
for 

Returns. 

Passes the rest of the 
line onto the current 
processor. 

request 
command 

Lists the dumps in >dumps by 
showing the name of the first 
component of the dump. The 
names of dumps tell when the 
dump was taken and what the 
erfno is. 

Page 1 11/03/75 



ol_dump 

help (?) 

oump Cd> drys <mode) 

segn 

mem 

ol_dumr; command 

ol_dump 

Lists the requests of ol_dump. 

Displays selected words located 
in the current dump under 
analisis. There are three 
mandatory arguments and one 
optional "mode" argument. The 
first aryument can be one of 
the following: 

Display 
segment 
process. 
number or 

selected 
"n'' in 
"n" may 
name. 

words 
the 

be a 

from 
current 
segment 

Display selected words starting 
at absoulute memory location 
"n". where "n" is the second 
argument and represents an 
absolute memory location. A 
search is made ot all runniny 
process's descriptor segments 
and AST/PT entrys. If the 
requested address is fot.nd, the 
segment number and name, 
segment off set, and the process 
DBR value is ouput as well as 
the requested number of words. 
If the requested memory address 
is not found, it is assumed to 
be in free store. 

The second argument is the 
segment offset or the absolute 
memory address (if argument one 
is "mem">. 

The third argment is the number 
of words to be displayec. 

The optional "mode" argument is 
any of the output modes used 
with the debug command C"o" for 
octal, "a" for ASCII, "p" for 
pointer, "i" for instruction 
format etc.>. If the 
instruction mode C"i"> is used, 
and if the requested segment is 
not found in the dump Conly 
segments with read and write 

Page 2 11/03/75 



ol_dump 

dbr Arg 

cpun 

value 

name Cn) segno (offset) 

d msdw (ams) 

amptw Camp) 

syserdta Csdta> 

syserlog <slog) no 

ol_dump 

access are found in the dump, 
This usually precludes 
executable object segments from 
being dumped) then a search of 
the library Jirectories are 
made and if found, the segment 
is dumped in instruction 
format. 

Switches to another process Cin 
the same dump>. Arguments are 
as follows: 

Switches to process which is 
executing on cpu Cn>. Where Cn> 
is the cpu #. 

Switches to another process by 
specifying the dbr ~~!ue for 
thP new process. 

Displays the SLT or ssr name 
for the given segment number. 
If the segment in question is a 
bound segment, and the optional 
argument of "offset" is given, 
then the bound segment name as 
well as the component name and 
the relative offset in that 
component are displayed. 

Displays the contents of the 
SDW Assiociative Memory in the 
Boot load CPU, at the time of 
the dump. 

Displays the contents of the 
PTW Assiociative Memory in the 
Boot load CPU, at the time of 
the dump. 

Displays the message entries in 
the wired message segment 
"syserr_data". 

Displays the specified number 
of message entries in the paged 
message segment "sys err_ log" 
starting with most recent 
entry. 

ol_durrp command Page 3 11/03/75 
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ol_dump 

proc (p) Arg 

all 

cur 

run 

rdy 

wat 

blk 

stp 

emp 

no. 

ol_dump 

Displays some APT data for the 
process specified. Arguments 
are as follows: 

All of the APTE' S are 
displayed. 

Only the APTE for the current 
process Cas defined by the dbr 
value> will be displayed. 

Displays only those APTE'S 
which are currently executing 
on the configured CPU'S. 

Only those APT E'S 
execution state is "ready" 
be displayed. 

whose 
w i l l 

Only those APT E'S whose 
execution state i s "waiting" 
will be displayed. 

Only those APTE'S whose 
execution state i s "blocked" 
will be disµlayed. 

Only those AF'TE'S whose 
execution state i s "stopped" 
~ill be displayed. 

Only those APT E'S whose 
execution state is "empty" will 
be displayed. 

One specfic APTE is di splayed. 

stack Cs> seg Cos> Cl~> Displays a stack trace of the 
stack segment specified by the 
"seg" argument which may be a 
segment name or number. If the 
optional offset argument Cos> 
is given, then the trace will 
start at the frame specified by 
"os" and continue to the end of 
the stack. If the offset 
argument is omitted, then the 
trace is started at the stack 
base. The segment name of the 
return pointer is displayed for 

al_dump command Page 4 11/03/75 



ol_dump 

mcprds Cmcpr) arg Cl·J) 

ol_dump 

all segments. If the name is 
a bound segment, the component 
name as well as the relative 
offset is displayed in the form 
"bound_seg$comp_nameloffset". 
If the return pointer indicates 
"pl1_operators", then Pointer 
Register 0 is picked up and 
used instead. This is 
indicated by the flag "[prOJ" 
being displayed after the 
segment name. If the optional 
"lg" argument is given, an 
octal dump of each stack frame, 
including relative offsets, is 
produced. 

Displays the PROS machine 
conditions for the specified 
argument. Only an interpreted 
version of the SCU data is 
displayed unless the "lg" 
argument is used. The 
arguments are as fol lows: 

int Displays machine conditions for 
prdslinterrupt data •. 

systroub Displays machine conditions for 
prdslsystem trouble data. 

systrsav Displays machine conditions for 
prdslsystem trouble save data. 

fim Displays machine conditions for 
prdslfim data. 

al l 

lg 

mcpds <mcp> ar~ (lg> 

Displays all machine condition 
save areas in PROS. 

Displays Pointer Registers and 
Processor Registers as well as 
SCU Data. 

Displays the PDS machine 
conditions for the specified 
argument. Only an interpreted 
version of the SCU data is 
displayed unless the "lg" 
argument is used. The 

ol_dump command Page 5 11/03/75 



ol_dump 

pg flt 

i n t 

fim 

sig 

al l 

lg 

dumpregs (dregs> CArg) 

ptr 

oreg 

scu 

all 

l rn Car-J1> (arg2) 

ol_dump 

arguments are as follows: 

Displays machine conditions for 
pdslpage fault data. 

Displays machine conditions for 
pdslinterrupt data. 

D i splays mac h in e con di t ions for 
pdslfiin data. 

Displays machine conditions for 
pdslsignal data. 

Displays all machine condition 
save areas in PDS. 

Displays Pointer Registers and 
Processor Registers as well as 
SCU Data. 

Displays the processor 
registers which were saved at 
the time of the dump, from the 
boatload CPU. If no arguments 
are given, all of the registers 
are displayed. The optional 
arguments are as follows: 

Di splays the pointer registers 
only. 

Displays the processor 
registers only. 

Displays t Ile saved scu data 
only. 

Displays all of the a oo ve. 

Displays a breakout of the 
descriptor segment (dseg> by 
printing the SDW's, segment 
numbers, and names for 
specified segment numbers of 
dseg. If no optional arguments 
are given, the descriptor 
segment is broken out from 
segment number 0 to the last 
segment in dse~. If optional 
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ol_dump 

segno Csegn) name 

ssd arg1 Carg2> Carg3> 

pr 

def 

path 

hisregs Chregs> arg 

pds 

dmp 

help 

ol_dump 

argument "arg1" only is given, 
the descriptor segment breakout 
starts at segment number "arg1" 
and continues to the end of 
dseg. If optional arguments 
"arg1" and "arg2" are both 
given, the descriptor breakout 
starts at segment number "arg1" 
and continues to segment number 
"arg2". 

Displays the segment nuwber for 
a given entry name. 

Allows the user to specify up 
to 3 directories for finding 
offsets ~ bindmaps for hardcore 
segments. The default directory 
is ">ldd>hardcore>cbject". 
Values for mandatory "arg1" are 
as follows: 

Displays the current 
directories searched. 

Resets the directories searched 
to the default val~e. 

Pathname of directory to search 
(first>. 

Optional arguments "arg2" & 
"ary3" are used to specify 
pathnames of directories to 
search. 

Displays a 
of the 
Registers. 
follows: 

composite 
processor 

Arguments 

analysis 
History 
are as 

Displays the stored History 
Registers from the PDS. 

Displays the History Registers 
stored at the time of the dump 
by the Boatload Processor. 

Displays a 
abreviations 

list of 
used in 

the 
the 
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ol_dumµ 

µCd (a rg > 

ast Cpt) name 

queue C tcq) 

ol_dump 

History Register dnalysis, and 
their meaning. 

Displays the contents of the 
"config_deck" segment in an 
interrupted fashion. Arguments 
can oe any one of the card 
types found in the 
configuration deck Ccpu, mem, 
prph, etc.>. The pcd command 
will process from 1 to 32 
arguments. If no arguments are 
given, the entire config deck 
is displayed. 

Displays the AST entry and pa~e 
table for the given segment. 
Name may be an segment name or 
number. 

Displays 
priority 
priority. 

the 
queue 

scheduler's 
in order of 

If the request line is none of the aoove, the ~o1ice line is 
passed directly to the current command processor. 

ol_dumµ command Page 8 11/03/75 



hr an_ hr an_ 

tili!!!f: hran_ 

The hran_ subroutine provides a means of displaying a 
composite analysis of Multics processor history register cata. 

~Q1!l~ hran_$hranl 

This entry, given a pointer to the base of the history 
regist~r data structure, witl display a composite analysis of the 
history register data. 

dcl hran_$hranl entry (ptr); 

call hran_$hranl Chregptr); 

where: 

1. hregptr is a pointer to the history register data 
which should be in the following format: 

fo1rl~ hran_$hrlgnd 

dcl 1 hregdata based Chregptr), 
2 ouhist C0:1S> bit C72), 
2 cuhist C0:1S> bit C72), 
2 duhist C0:1S> bit C72>, 
2 auhist C0:1S> bit C72); 

This entry point, called with no arguments, will display a 
leyeno yiving the definitions of all flags and symbols used in 
history re~ister analysis output. 

dcl hran_$hrlgnd entry; 

call hran_$hrlgnd; 

hran_ subroutine Page 1 11/03/75 
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form_ inst_ 

The form_inst_ subroutine provides a means ~f displaying 36 
bit words in Multics processor instruction word format. 

dcl form_inst_ entry (ptr1 fixed bin, fixed bin, bit C1)); 

call form_inst_ Cwdptr, reloff, nwds, pdesc>; 

where: 

1. wdptr 

2. relof f 

3. nwds 

4. pdesc 

is a pointer to the first word to 
displayed. 

be 

is the relative offset of the first word to 
be displayed. 

is the number of words to be displayed. 

if pdesc = "1"b, then EIS descriptor words 
will be interpreted, following an EIS 
multiword instruction. If pdesc = "O"b, then 
the words following an EIS multiword 
instruction are tr~ated like they were valid 
instruction words. This feature is useful 
when displaying the instruction word pair 
contained in SCU data, where the word 
following an EIS multiword instruction is not 
necessaraly an EIS descriptor. 

form_inst_ subroutine Page 1 11/03/75 



prtscu_ prtscu_ 

p rt scu_ 

The prtscu_ subroutine, given a pointer to datd stored by an 
SCU (store control unit) instruction, and other control 
information, will display an Enqlish description of the contents 
of the SCU data. 

~cl prtscu_ entry (ptr, fixed bin, bit (1), ptr, ptr, ptr, 
ptr, ptr, ptr, fixed bin>; 

call prtscu_ <segµtr, offset, lqsw, sltp, sltnp, sstp, 
sstnp, dsegp, libp, numdir); 

where: 

1. segptr 

2. offset 

3. l;isw 

4. sl tµ 

5. s l t np 

6. sstp 

7. sstnp 

8. dsego 

9. libp 

10. numdir 

prtscu_ subroutine 

is d pointer to the SCU data to be displayed. 

is the relative offset of the SCU data. 

if lgsw = to "O"b, then only an English 
interpretation of the SCU data will be 
displayed. If lgsw =to "1"b, then the SCU 
data will be aisplayed in octal as well as 
in an interpreted fashion. 

i s a pointer to a copy of the s l t segment. 

i s d pointer to a copy of the slt_names_ 
seyment. 

i s a pointer to a copy of the sst seyment .• 

i s a pointer to a copy of the sst_names_ 
segment. 

i s a pointer to a copy 0 f the descriptor 
~ e gm en t. 

i s a pointer to an array of library names 
which w i l l be searched for bindmap 
information for hardcore segments. 

i s the number of directorys in the directory 
a r rd y to be searched. 

Pdge 1 11/03/75 
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namef_ namef_ 

!:lame: namer_ 

The namef_ subroutine prov1des a means of obtaining the full 
pathname for an slt or non-hardcore segment given certain control 
information. 

dcl namef_ entry Cptr, ptr, ptr, ptr, ptr, 
fixed bin> returns Cchar 

ascii_str = namef _ Csegptr1 sltp1 sltnp1 sstp1 sstnp, 
dsegp, libp, numdir); 

where: 

1. segptr 

2. sltp 

3. sltnp 

4. sstp 

s. sstnp 

6. dsegp 

7. l i bp 

8. numdir· 

9. ascii_str 

ndmef_ subroutine 

is a pointer to the segment whose path name 
is desired. If the segment is bound then the 
component name and relative offset are also 
returned. 

is a pointer to a copy of the slt segment. 

is a pointer to a copy of the 
segment. 

sl t_names_ 

is a pointer to a copy of the sst seg"'ent. 

is a pointer to a copy of the sst_names_ 
s e grn en t. 

is a pointer to a copy of the descriptor 
segment. 

is a pointer to an array of library names 
which will be searched to find bind map 
information for hardcore segments. 

is the number of directorys in the directory 
array to be searched. 

is the resultant char (*) pathname. (output> 
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namef_ namef _ 

Eolti~ namef_$no_comp 

This entry point performs the same function as namef_, 
except that no component name an~ relative off set breakout are 
~erform~d on bound se~ments. 

dcl namef_$no_comµ entry Cptr, ptr, ptr, ptr, ptr, ptr> 
returns (char <•>>; 

ascii_str = riamef_$no_comp Csegptr, sltp, sltnp, sstp, 
sstnp, dsegp); 

where: The arguments are as described above. 

namet subroutine Pa 9e 2 11/03/75 
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TITLE: Plan~ for the PL/I Compiler STATUS DATE 
AUI'HOR: R. Barre s 

Use these headings: 

One or More 

Just a planning MCR 

Sumaar;y of Proposal, Reasons for Proposal, Implication•, 
Detailed Proposal. 

jSUMMARY: 
I 

various improvements are planned for the PL/I compiler. I 

\ 
\DETAILED PROPOSAL: 
i 
I 

Release 4. 0 

Make several optimizations including: 

Improve handling of logical expressions in if 
statements and while clauses~ 

Improve handling of indicators so that code for 
if a(b then ••• ~ else if a>b .•• is improved~ 

Improve aq and pointer register management in 
expression evaluation: 

Improve code for halfword offset and length 
references~ 

Simplify offset expressions of the form (a+b) -a~ 

Possibly improve some simple cases of picture 
unpacking. 
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Convert the compiler to generate code for and use the 
new area package. 

Use *system links for external data references without 
$'sr provided that the detailed MCR is approved. 

Implement any changes needed for quick stream output. 

After Release 4.0 

Implement a loop optimizer 

Bring the compiler closer to the ANSI standard by 
improving the string builtin and implementing the· 
some and every builtins. 

Implement any additional changes necessary for quick 
stream I/O. 
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I TITLE: Install FAST run unit manager ~lA.IliS __ l_~Alf ______ I 
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I AUTHOR& M. Weaver ~ta.tY~ __ alJ~-.l.29-"1 

-------------------~---------------------- ~lW..lc&~-•-AUZ12LZ~-' I Ptannaa for Syste~• HR 3.1 
I F!xes dug Number(s)t not appflcable 
I Documented ln MTdl not appllcable 
I Incompat~bld Change! no 
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J Performances ( )better ( >same ( >worse 
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t MPM <vol ,sect) MPAM (sect> 
I MOSN {Stet) MSAM <sect) 
I PLMs (AN#) 
I Info Segs 
I None <reason> 
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user 1nterf ace covered ln 
lan1uage and FAST manuals 

OHJECTIO~~/COMHENTSI 

-------------------' ~~.QB1-J~h~~!s._2n.ill 
< >Lib. Malnt. Tools I 
< >Sys. Anal. Toots I 
< >Sys. Prog. Toots I 
( )355 I 
( >BOS I 
( >Salvager I 
C >Rlng Zero I 
< >Ring One I 
< >SysOaemon/Admln I 
( >Runtime I 
< )User Command/Subr I 
(l)runtlme I 

--~---~-----------' I 
Change names of interfaces to include subsystem name. 

I 
I 

'----------------~-------------------~-------------------__.--------~-· rleaa4ngs area SUHMA~Y, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional) 

;:)UMMARYI 

Instal I the run unlt manager for the DTSS-comoatlble verslon of FAST. 

REASONS: Neeaea to run user programs ln FAST. 

JETAlLEU PROPOSALI 

The run unit managar implements the FAST run command. In FAST, al I 
U$er programs are executed within a run unlt so that each program's name 
space ana storage can b~ isolated. fortran, baslc and aouble oreclslon 
basl~ programs may not be mixed within a run unlt b~t oil and aim orograms 
may oe cal tea if thef con•t make any external references themselves. A 
single temporary scratch segment ls used to store name lists, l!n~age 
sect.i.ons, etc. and for I anguage runtime use; thls ls truncatea at the end 
of the run unlt. 

The run unit manager's steps are as follows: 

1> F4nd all programs referenced vld library statements. (Library 
statements are lists of pathnames of segments containing subprograms 
referenceo by the program.) 

2> Store pointers to al I entry points J.n the programs found by step 1· 

--, 3 > Comp_. I e a I I sour c 3 pro grams; the r es u I t l s a s l n g I e ob J e c t segment 
compiled from all tna source IJ.brarles plus the maln program, J.f lt ls 
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source. The comp! ler and the run unlt manager lnterdct to Perform thls 
step dna step i, the one suoplyln~ names of "llbrarles" and the other 
supplying po,nters to the segments. 

I.+) Allocate all common btocks and snap all llnks. 
to f ortran programs. 

Thls steo aPPlles only 

5> lxecute programs. 

o> Recover alt stora~e, terminating segments. 

The ma,n entry point ls called as follows• 

1) system 

oeclare run_unlt_manager_ entry (char(8) aligned, ptr, 
fi~ed bin<24), char<1&8> aligned, blt(1) allgned, 
ptr, flxec bln(35>>; 

call run_unit_manager_ (system, program_ptr, program_lng, 
maln_path, debug_sw, co~e>; 

ls the name of the current system. 
Input 

2.) program_ptr points to the main program, whlch can be 
alther source or obJect. Input 

3> proyram_lng 

4) maln_path 

5) oebug_sw 

o > coae 

ls the bit count of the main program. 
Input 

ls the pathname of the maln program. 
Input 

"1"b->program ls to be run in debug 
mode. Input 

ls a system status code. Output 

The run unit manager interacts with compliers by wa~ of the following z 
internal procedures. 

declare ~et_next_source_seg_ entry (ptr>; 

Cdll get_next_source_sey_ (source_lnfo_ptr>; 

1) source_1nfo_ptr points to 
.:1eclare 

the to• Jowing structure. Output 
1 source_lnfo aligned, 
2 lnput_pointer ptr, 
2 input_tng fixed bin(21), 
2 dirname char(168) varvlng, 
2 segname char(3Zt varying, 
2 date_tlme_~odlflea flxea bln(71), 
2 unlQue_id ~lt(36>; 
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11 .i.nout_po.i.nter 

2) lnput_lng 

3) alrname 

l.t > se gname 

pol~ts to the source program. 

ls ttle length of the 
source Jn characters. 

ls ttle name of the source 
seg~ent•s directory. 

ls tt\e segment name 
of the source segment. 

5) date tlme_moalfled ls the date-time moa1f1ed 
of the source segment. 

6) un.i.Que_ld ls the unique id of 
the source segment. 

oeclare aaj_to_llb_llst_ entry (char<•>>; 

caJI aad_to_il~_l.i.st_ (pathname>; 

1> oathname .i.s tne pathname of a liorary segment. 
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TITLE: New gate entry: hcs_$star_dir_list_ 

Al1l'HOR: T. Casey 
STATUS DATE ~ 

Written 12-Zl8}_75 

-Coded in r.;i....../I 0AIM l-:tother- Cate1rorv lCheck One) Status 11 Tf ~ 
:i..AJru Ll!I ....-~~w..~~~~===iEXDires o~J~.31_-;::::,--fLJ 

explain in DETAILED PROPOSAL Lio. Maint. Tools -L 
-Planned for System MR 3 .1 Sys. Anal. Tools OOCUMENTATION CHANGES 
-Fixes Bug Number( s) Sys. Prog. Tools 

·-Documented in MrB un-p-u-h"""i ... i~s .... h_e_d_ 1352 Document ~ci_f.y One or More 
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: -Incompatible change? LJ yef{!Jiio ""--~Ri::Lnll::::a..=Z;.:e.:.;ro::..__ __ -1 rue (AN #) 
'-Performance: 0Better0Seme Ring One t---~-..-....-------------
: [] Worse SysDaemn7Admin. MOSN (Sect. ) 
1

- Replaces MCR RUntime MPAM _(Sect._)_ 
-X User Cmm.dl"Subr. .,_-;.;;~~.;;.;;.;;..;..;~----------

MSAM i Sect.) 

10bjections/Comments: Document in 4. o update to Into Segs 

i SWG unless there is a new replacement inter- i---;.ot.;;h;;e.;;.r;;_1.N~ame;;;;;;;;.J!1~----------
~ face by 4. O · None (Reason) 

iuse these headings: SUMMARY, REA.SONS, IMPLICATIONS, DETAILED PROPOSAL (Optional) 

.SUMMARY: 

Install a new gate entry: hes $star dir list and a new version of star implementing 
th~ new entry. This entry hns the same-argument list as hes $star list-, but it ""-"' 
does not return any items that will be stored in the VTOC under NSS. -

?.F.ASONS: 

It is necessary to install list and check info segs coll1IllB.nds that do not, by 
default, access the VTOCE's of all entries in a directory. 

lMPLlCi~'l'IONS: 

When the new gate entry is installed, callers of the old entry will continue to 
work as they did before, and it will then be possible to test and then install the NSS 
versions of list and cis , before NSS is installed. 

DETAILED PROPOSAL: 

The new entry returns bitcount instead of records used, date time entry modified 
instead of date_time_modified, and zero instead of date time-used. -
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bcs_$star_ hcs_$star_ 

Entry: hcs_$atar_1ist_ 
\ 

This entry point returns more information about the selected entries, such 
as the mode and records used tor segments and directories and link pathnames for 
links. 

Usage 

declare bcs_$star_list_ entry (char(*), char(•), 
ti:nd bin~ fixed bin, ptr, ptr, fixed bin(35)); 

fixed bin(3), ptr, 

call hcs_$star_list_ (dir_name, star_name, select_sw, area_ptr, 
brancb_count, link_count, entry_ptr, n_ptr, code); 

where: 

1. 

2. 

3. 

5. 

6. 

1. 

dir_nane 

star_naae 

select_sw 

area_ptr 

branch_cou.nt 

link_count 
• 

entry_ptr 

....... 

is the pathname of the containing directory. (Input) 

is the entryname that can contain asterisks or question 
marks. (Input) 

indicates what information is to be returned. (Input) It 
can be: 
1 information is returned about link entries only 
2 information is returned about segment and directory 

entries only 
3 information is returned about segment, directory, a.r.d 

link entries 
5 information is returned about link entries only, 

including the pathname associated with each lini< er.try 
7 information is returned about segment, d::.rec<:.ory, .s l"J 

link entries, including the pathname associated Wl.t :'. 

each link entry 

is a pointer to the area in which information is t.c be 
returned. If the pointer is null, branch count and 
link_count are set to the total number of selec :.e 1j 

entries. See "Notes" below. (I~put) 

is a count of the number.of seg~ents and directories tha~ 
match the entryname. (Output) 

is a count of the 
entryname. (Output) 

number of links· that rr:a.tch 

is a pointer to the allocated structure in 
information on each entry is returned. (Output) 

7-89 
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hcs_$star_ hcs_$star_ 

8. n_ptr 

9. code 

Notes 

is a pointer to the allocated array in which selected 
entrynames and pathnames associated with link entries ar~ 
stored. (Output) 

is a storage system status code. 
below.. (Outpu.t) 

See "Status Codes" 

Even if area_ptr is null, branch count and link_count may be set. lf 
information on segments and directories is requested, branch_count is set to tre 
total number of segments and directories that match star_name. If infor~ation 
on links is requested, link_count is the total number of links that match 
star_name. 

If area_ptr is not null, an array of entry information structures and the 
names array, as described in the hcs_$star_ entry point above, are allocated in 
the user-supplied area. The number of structures allocated is count, which is 
equal to branch_count plus link_count. Each element in the structure array may 
be either of the structures described below (the links structure for links or 
the branches structure for segments and directories). The correct stru~tu~e !s 
indicated by the type item, the first item in both structures. 

The first three items in each structure are identical to the ones in the 
structure returned by the hcs_$star_ entry point. 

The following structure is used if the entry is a segment or a directory: 

dcl 1 branches (count) 
(2 type 
2 nnames 
2 nindex 
2 dtm 
2 dtu 
2 mode 
a ,a~ 
Q. .,.A.W_M'\.J. 
,., '-A• a ... - cl.;.,.: 

aligned based (entry_ptr), 
bit(2), 
fixed bin( 15), 
fixed bin(17), 
b1t(36), 
bit(36), 
bit(5), 
"lb( IST, 

where: '" ., L.t..~ 

1. type 

2. nnames 

nindex 

4. dtm 

specifies 
0 ("OO"b) 
1 ("01"b) 
2 ("10"b) 

the storage 
link 
segment 
directory 

system type of entry: 

specifies the number of names for this entry that match 
star_name. 

specifies the offset in the array of names (pointed to by 
n_ptr) for the first name returned for this entry. 

is the date and time the segment or directory was last 
modified. 

7-90 AK92 
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hcs_$star_ hcs_$star_ 

5. 

6. 

7. 
f. 
9 • 
•• 

dtu 

mode 

V' 6W-Wi a.J.~ 

Ja1 
~,.4.;.,. 
records 

is the date and time tbe segment or directory was last used. 

is the current wsel"•s acceas mode to the segment or directory. 
Sef!1 !'Access. ~~es• below.. --· _ A. 1 J • 1 • _ '. J... • A 
~ --.. C ·' 'IA&~ J.,&..u.n '"° c:L 4-"C• 9 ~ 10 '4tt~ ~ 11 T-.c..H~ ~ 
13 nm1ged~'Q9 &r $l!:i8 a•1 Gcb&i I; 44C.44-' £.#ct~ ~ 

&.o "1 11 I/ ~ lrut .. ""'~ d/A-~ ~ • ~ ..ttLt. "4L . 
is the number·or to2--vord recor~'?"secondary storage that 
have been assigned.to the segment or directory. 

The following structure is Wied it the entry is a link: 

dcl 1 links (count) 
(2 type 
2 nnames 
2 nindex 
2 dtm 
2 dtd 
2 pathname_len 
2 pathname_index 

aliped based (entry_ptr), 
!>1t(2), 
n.xed b1n(15), 
t'ixed b1n(17), 
lt1t(36), 
1ait(36), 
.fixed bin( 17), 
f'ixed bin{ 17)} unaligned; 

where: 

1. type is the same aa abov.e. 

2. nnames is the same as above. 

3. nindex is the same aa above. 

4. dtm is the date and time the link was last modified. 

5. dtd is the date and time the link was last dumped. 

6. pathname_len is the number of significant characters in 
associated vith the link. 

7. pathname_index is the indmt in the array of names for the 

If the pathname associated with each link was requested, 
placed in the names array and occupies six units of this array. 
the first unit is specified by patboame_index in the links array. 
the pathname is given by pathname_1en in the links array. 

T-91 
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link pathname. 

the pathname is 
The index of 

The length of 
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hcs_$star_ hcs_$star_ 

Snlu: 
Ji(. 

hcs_$star ~;;;-

This entry point returns~ information about the selected entries, s~aA 1 

0 a& iR& M&Be 8~9 Pe9&PQ8 U&&Q fQP ee!M8Ri8 &RS Q~P&&i&Piee 8~~ li~k ~e~hR&M&i ~ 

~nits. s1 ... i.L~ 4&:) ~I'\~.' Jr, )\~s- ~ A:ta..,,_ a;....:J::. fH""LvLrJ ·J:: A~ •"~ 
'-"'•"""".:tc.~ ~ '14 .l/b".( W...~ .l.L.uc.t'•"J ,#Lu.o o..11•;cli'!! ~C4>st f o..cc.IU.4.7 
~ V'T"~ 1..tAbt.J-.> .(~ \"' i-4l .. 1J.u:bJ. J~'t'Lci4fj Q II\ ~ri'L.S , 
~ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

J ,·'('-
declare hcs_$star.l}.ist_ entry (char(*), char(*), 

fixed bin, fil~d bin, ptr, ptr, fixed bin(35)); 

~('_ 

fixed bin(3), ptr, 

call hcs_$star 1st_ (dir_name, star_name, select_sw, area_ptr, 
branch_co t, link_count, entry_ptr, n_ptr, code); 

select_sw 

area_ptr 

branch_count 

link_count 

,,~ 4A ~ "'( h~'>- ,ii.,,, _/id_. 
is the pathname of the containing directory. (Input) 

is the entryname that can contain asterisks 
marks. (Input) 

3 

5 

7 

is a pointer o 
returned. If 

is 

returned about 
returned about 

returned 

the area in 
the pointer 
set to the link_co . 

entri "Notes" oelow. 

only 
and directory 

directory, anc 

link entries only, 
with each link .entry 

segment, directory, a~d 

pathname associated with 

is to be 
branch count and 

of selected 

i a count of the number.of segments and 
atch the entryname. (Output) 

that 

is a count of the number of links that 
entryname. (Output) 

is a pointer to the allocated structure in 
information on each entry is returned. (Output) 

AK92 
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hcs_$star_ hcs_$star_ 

9. 

Even if area_ptr· is null, branch_count and link_count may be set. 
in tion on segments and directories is requested, branch_count is o the 
total nu of segments and directories that match star_name. information 
on links is sted, link_count is the total of links that match 
star_name. 

If area_ptr , an array or information structures and the 
names array, as in the hcs_$star_ oint above, are allocated in 
the user-suppl· area. The number of structures al ed is count, which is 
equal t r.ch_count plus link_count. Each element in t tructure 
ce e er of the str~ctures described below (the links structur 

branches structure for segments and directories). The correct 
_ndicated by the type item, the first item in both structures. 

dcl 1 branches (count) 
(2 type 
2 nnames 
2 nindex 
2 ..... dt•W\. 
2 ~ ,&Ji. 
2 mode 
2 ,., 
2 PH8N8 

aligned based (entry_ptr), 
bit(2), 
fixed bin(15), 
fixed bin(17), 
bit{ 36)' 
bit{36), 
bit{5), 
aai,(1,), 
f1ile.& 81R(17)) unali;nedj 

~&.\- <.s) 2 za:_ ...... Ja 
... W\C.f~ - ~ i., 
:a. \ +c• ., ..,-( : n 

~ ~+ (.1') . 

4-1..iaJ ~·._ (:z.&.1)) u tA.Jl..Lf,r,~J · 
.,I 

where: 

1. type specifies 
0 {"OO"b) 
1 ("01"b) 
2 ( 11 10"b) 

the storage system type of entry: 
link 
segment 
directory 

2. nnames specifie3 the number of names for this entry that match 
star_name. 

3. nindex 

4. 

specifies the offset in the array of names (pointed 
n_ptr) for the first name returned ~i~ ent.r1. 

· ca 1 r"•(+a '-' w .,. ~ 
is the date and time the A segment or directory was 
modified. I\ 

' JI 

to by 

last 
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s. ,.,. J 1 
5, dbl! 

6. mode 

1. ,.....,_ .... k 
?: ~~-~ 9 . .... 'l'\llllP.8 

1. ~·1..ko.1~ 

where: 

l. type 

2. nnames 

3. nindex 

4. dtm 

5. dtd 

6. pathname_len 

1. 

hcs_$star_ 

:-o "~ ..,~iJ or...u ~ ~ A~ 
1 • t b 0 ~-·· ••• Hide bhe ees•Hi GP aiPU\IPY Ifill lu1t "eea .. 

is the current user's access mode to the segment or direc:;}tory. 

ut ~ ~~ ..,.....,,,, L<ftt(/.44~1J4e IPL t~ ~t .. 
~ee "Access Hq.des" below. / / ~ ' 1 ~ 

~t~J~ ,b • '~ UHUDC~~ee ift , .. ,. 1\P't:!:~r· -"'"-. c.~' /-1' ~ 
A4 .. ,.... ~ "'4. w.~ ~~ • ~~ . 

1• Hat 1n1mlte1Bfit•wbi d 1 acct do ct oee11ulary 1'i11 ase that 
ba"1 b110 aas' sneiil 'ee 'the oega1enb 01 di: eebot J. 

~ ~ ~~iUHI ~ ~·~ µJ' w.~ •W- d ,~~'2c'tb-, f 

(count) 

is the 

is the 

is the 

same 

same 

aligned based (entry_ptr), 
bit(2), 
fixed bin(15), 
fixed bin( 17), 
bit(36), 
bit(36), 
fixed bin(17), 
fixed bin( 17)) 

is the nd time last modified. 

is and time the dumped. 

i the number of significant in the pathname 
associated with the link. 

is the index in the array 

pathname associated with each link was requested, the pathna e is 
n the names array and occupies six units of 4his array. The index of 

the rst unit is specified ~Y pathname_index in the links array. The length of 
e pathname is given by pathname_len in the links array. 
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TITLE: New version of storage system. 

AUTHOR: Vanvleck 
-----·--·------·-- ---·-----------.. ---~·-·····~··------···-··--·--·------·-···----··-,·-· 

Planned for System: MR 4.0 
Fixes Bug Number(s): 240, 386 
Documented in MTB: see below 
Incompatible Change: yes 
User/Operations-visible Interface Change: yes 
Coded in: (&)PL/I (&)ALM (B)other-see below 
Performance: ( )better ( )same ( )worse 

'---------------- . "--------·-·--·-···--· I _DOC UMEi11 TAT I ON CHANG ES .is Qe c if y_Qne_Q.r_mo r~_l_ ___ _ 
l MPM (vol,sect) MPAM (sect) 
: MOSN (sect) MSAM (sect) 
: PLMs (AN#) AN61 
: Info Segs pending_changes 
: Other 
I 

I-------- . ---
: OBJ~CTIONS/COMME~TS: 
I 
I 

i 

STATUS I DATE - __ .... ______ ,I_ ··----··- ------

=~f~~== !tL~~~ 
_E~.P.irg.§_ 1 .... O.Q_l.9Ll.Q __ _ 

_CAlE.QQB'i i.9h~QK_Q1l§l 1 

( )Lib. Maint. Tools 
( )Sys. Anal. Tools 
( )Sys. Prog. Tools 

,( )355 
(•)BOS 
(l)Salvager 
(l)Ring Zero 
(l)Ring One 
( )SysDaemon/Admin 
( )Runtime 
( )User Command/Subr 

I----- -------------·--------'-----.. ------------·-------------·---
headings are: SUMMARY, REASONS, IMPLICATIONS, DETAILED PROPOSAL (optional 

SUMMARY: 

~nstall a new version of the storage system with the following features: 

1. Split branch into branch and VTOCE. 
2. Reinterpret disk address; add PVT; change FSDCT. 
3. Withdraw disk addresses at fault time; use paged FSDCT. 
4. Improve directory locking. 
S. Sirr.plify AST locking. 
6. Label each volume; reinterpret partition. 
7. Improve system bootload sequence. 
b. Integrate salvager into MST. 
9. Support MSU-451 disk drives. 

10. Improve disk error recovery. 
11. Change rules for branch appending . 

.REASONS: 

Improve system reliability and capacity as described in MTB-110. Provide 
for future implementation of removable hierarchy volumes. Simplify and 
clean up storage system implementation. 

Page 1 



IMPLICATIONS: 

The following consequences are described in MTB-239: 
1. Need for more disk storage. 
2. Improved reliability. 
3. Performance changes. 
4. Operator interface changes. 
5. Administrative changes. 

Operator documentation is currently being prepared. 

DOCUMENTATION: 

MTB-017, November 1973. 
MTB-055, April 1974 
MTB-060, May 1974 
MTB-065, April 1974 
MTB-095, June 1974 
MTB-110, August 1974 
MTB-167, February 1975 
MTB-203, June 1975 
MTB-206, June l975 
MTB-213, July 1975 
MTB-220, September 1975 
MTB-221, September 1975 
MTB-229, uctober 1975 
MTB-233, November 1975 
MTB-237, November 1975 
MTB-238, November 1975 
MTB-239, November 1975 
MTB-243, December 1975 
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Multics Change Request 

TITLE: Additional FAST Interface: 
AtJl'HOR: Time Sharing Subsystem 

c. T. Clin en 

MCR 1583 
Pag-e-'""'!1~---f,,___3 ___ 

0 

!objections/Comments: 
lternate name proposal: 

DTSS becomes DFAST 
MTSS becomes FAST 

users• Guide 

Use these headings: Summary of Proposal, Reasons for Proposal, Implication• 1 

Detailed Proposal. 

~UMMARY: 
I 

Provide a Multics-oriented user interface, MTSS--Multics Time 
Sharing Subsystem, to the FAST environment. Multics commands, 
concepts, names, and conventions will be used. The initial 
version of this facility should be planned for release with 
the DTSS-oriented user interface. The end result will be two 
user interfaces to FAST--DTSS and MTSS. This MCR proposes a 
new project: approval does not authorize installation of the 

/ resulting software. 

~ASONS FOR PROPOSAL: 

Objectives of the project are: 

1. Alfernat'e to DTSS interface: This interface to Basic and 
Fast Fortran will provide users with an alternate to DTSS
oriented conventions. MTSS will observe Multics conven
tions regarding command names, terminology, pathnames, ac
cess control, etc. It should be almost effortless for a 
user to switch between the full Multics and this new limited 
environment. The goal is for the initial version of this 
subsystem to be released concurrently with the DTSS in MN:3.l. 
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2. Ease of use: The user interface should be simple to learn, 
remember, and use for both the novice user and the occasional 
user: it should not be assumed that the user is a professional 
programmer or a frequent computer user. 

3. Performance: The implementation must emphasize efficiency and 
high performance. 

4. Flexibility: The implementation should be sufficiently general 
to serve as a framework for implementing other limited user 
environments. 

IMPLICATIONS: 

Implications of the project objectives include: 

1. Alternate to DTSS Interface: 

a. Multics concepts such as dynamic linking, (restricted), 
library searching, segment naming conventions, explicit 
compilations, input canonicalization, and input erase 
and kill processing will be observed to the extent that 
they do not conflict with objective 2--ease of use. 

b. The requirement for relatively early release may signifi
cantly limit the capabilities/flexibility of the first 
release. However, end-user documentation must be avail
able with the initial release. 

2. Ease of Use: 

a. MTSS will be a restricted system (limited service system). 

b. 

The user interface will be documented in a small manual 
similar to the DTSS User's Guide. 

The simplest user interfaces to this type of facility are 
usually constructed around a line-numbered editor/command 
processor interface supporting ~Qtle! notion of current 
file: this interface allows-the writj_ng, correction, and 
running of programs with an absolute minimum of conceptual 
baggage. Such an interface may be perceived as conflicting 
with the objectives of a Multics-like interface. Any such 
conflicts must be resolved as the first step in the project. 

... 
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3. Perforlnance: The performance improvement implementation 
techniques already proposed for FAST, such as prelinking, 
will continue to be used. 

4. Flexi~ility: Relevant internal interfaces of the implemen
tation will be documented in the Subsystem Writers' Guide 
after sufficient exposure and experience have been gained. 

DETAILED PROPOSAL: 

,,-.. 

,,.,-. 

The complete user interface will be documented in one or more 
MTB's: the normal design review cycle will be followed--although 
the schedule may be accelerated to accomodate release require
ments. One or more MCR's will be submitted for approval of the 
actual design. 




