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Subject. LIst Co •• and Changes for New storage System 

This Hrs describes, and explains the ~easons 10r, the changes 
that wll' have to be Made to the list command before the new 
Storage System is Installed. It 1s written In the form of a 
notice to users of a change that has alreadv been made. 

Introduction 

Several of the ite.s printed by the list co.~and are kept 1n the 
Volume Table of contents (VTOC) rather than In the directory, In 
the new Storage SysteM. They arel date_time_modified (dt.), 
date_tIme_used (dtu), and records used. 

The VTOC entry (VTOCE) for each segllent (or dIrectory) In a 
directory is accessed Indlvldually, via a disk 1/0 operatIon. 
(Oirectory entrles, on the other hand, a~e held in the pages of a 
directory, and one page fau.t could bring into core all of the 
entrIes Ina sma.1 directory.) It Is the~efore more costly and 
tlm,-consumlng (In terms of real elapsed time) to access both the 
dlrectorv entries and the VrQCEs of all entries 10 a airectory, 
than It is to access only the dIrectory entries. 

TimIng tests on the NSS system on the development machIne, 
executIng the command "lIst -total" In the directory >Idd>jnclude 
(830 entrIes) give the following results (ai' figures are tllfes, 
In seconds) I 

no VTae 1/0 
VTOe 1/0 

Elapsed 
1.5 

18.0 

Real CPU VI~tual CPU 
1.2 0.7 
7. D 5.8 

Therefore, the lIst command has been Modified so that, by 
defau't, It will print on.v those iteas that are kept In the 
dIrectory. It does, however, have the abIlIty to lIst Items from 
the VIae, when the user so specifies. Th. changes include the 
abll~tv to print (and sort on) date_tl •• _.nt~y_modlfled (dtem) as 
an al ternat lve to dt., and • ength C In records) computed from the 
oitcount as an alternative to records USea. 

The next sectlon dIscusses the relatlonshlos between those date 
and length Ite.s whose treatment by the list commana has been 
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changedy and It shOWS whY the new items are ~cceptable (and 
preferable 1n some cases) substitutes for the old ones. 
flnal sectlon describes the Interface changes to the 
command. 

Oates and lengths 

even 
The 

lIst 

The bitcount indIcates the positIon of the last bIt of meanIngful 
information in a segment. (It has a different meanIng for 
directorIes. That wil' be discussed later.) The last bit falls 
somewhere within the tast page of the segment. The nu_ber of the 
last page (counting from 1) is the current length of the segment. 
The current length can be computed from the bitcount by divIdIng 
the latter by (3&~1024. and addIng 1 If there Is a remainder. 
The current length is maIntained automaticaltv by the storage 
system. (It is set to the number of the last page contaIning any 
non-zero bits.) The bitcount Is maintained by the com.and 
syste.. It Is set by any user-ring procedure that changes the 
position of the last meaningful bit 1~ the segment. (The 
adJust_bIt_count and set_bIt_count commands alloH the user to set 
It correctlv, or to any arbitrary value, respectIvely.) Host 
instal led co •• ands set the bltcount of any segment that they 
modifv_ Users should make certaIn that all prIvately-maintained 
commands and subroutines do the same. 

It should be noted that the above relationship between bitcount 
and current length does not hold ift 1) the bltcount Is set 
incorrectly; or 2. the last page of meaningful inforMatIon Is all 
zeros (a very rare case). 

The records used of a segment "lla eQual the current length, 
except when one or .ore of the pages of the segment contain all 
zeros (a rare case). Pages of zeros are not stored on disk, or 
charged to Quota, or counted In the records used fIgure. The 
list ana status commanos both print records used. (The status 
command also prints current length, but ontywhen It Is dIfferent 
from records used.) The records used figure Is maintained 
automatically bV the storage system. 

Whenever the directory entry for an object In the storage system 
1s modified, the dtem Is updated to the current date_ti.e. 
Settlng the bitcount involves modIficatIon of the directory 
entry, and therefore forces dtem to be updated. 

The utm ana dtu figures are set at the time a segment Is 
deactivated, and thev are updated to the current time whenever 
they are accessed Mhite a segment re~alns actIve. On a very 
lightly 'oaded system, a segment can remaIn active for hours, or 
even untIl shutdown, causing the dtm ana dtu fIgures to have a 
much later value than the user wouio expect. 

Thus, dtem can be more accurate than dtm as an indIcator of the 
tIme of last modification. (It must be kept in mind, however, 



MTB-24 9 Page 3 

that dtem 1s also updated bv changes to other user-settabl. 
attrlbutes~ such asl acl, names, ring b~ackets, safety swItCh. 
copy switch, max length, entry bound, etc.) 

By def~ultt the list command wll' print names~ mode, and length 
computed from bltcount. ThIs lnvolves no VTOe 110. A.so, the 
date_tlme_mod1fied (dtm) argument wI" now C3use dtam to be used 
(for sorting or printIng), whIle a new argument causes the dtm 
from the VTaC to be used (see next sectIon). For those segments 
~hose bltcounts are (correctly) set whenever they are modified, 
the output proQyced oy the lIst command using computed Jength and 
dtem wIll be identical to that produced usIng records used and 
dt., except that the time of modiflcat1on wl.1 be exact. rather 
than being a function of how QuIckly the .odlfied segment gets 
deactlvated. 

A zero In the length column wlll usual'v Indicate a segment whose 
bltcount has not been correctly set. Since many commands fall 
when operating on a segment Mhose bltcount is (Incorrectly) set 
to zero, it is useful to be able to detect such cases by a glance 
at 11st co.mand output. 

When argu.ents that force VTOC 1/0 are given, accessing of the 
VTOCEs Is postPoned as 'ong as possible. Ent~les are eliminated 
on the basis of entry type. starnames. and the -first N argument 
(except when sorting by a VTOC IteM is also specifIed), before 
the VTOCEs of the selected entries are accessed. For this 
reason. use of -first N 15 recommended over QUIT lng, as a means 
of lIsting only the first few entries In a farge directory. 

Since it 1s posslb'e to specify sorting on and printIng of items 
separately. It is now possible to speclfv these two functIons 
inconsistentlv- Doing so will result In an error message and no 
other output. Consistency restrIctions are given In the control 
argument and sort key descriptions in the next section. These 
restrictIons can be su-marizea as fol'owsl the list command can 
operate on only one of the two size figures, and on only one of 
.the two modification dates. Any combination of arguments that 
specifies sorting on ona item While printing the other Item, 
within either pair, is InconsIstent and wIt' be rejected. 

LIst Command Interface Changes 

Three new control arguments have been added, and one has been 
eliminated. The new ones ar~1 

-length, -In print current length computed from bltcount. 
This argument Is InconsIstent wIth -record; 
only one of the two ~ay be gIven. This 
argument Is the .ess expensIve of the two, 
and Is the defau.t. 
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-date_tl.e_entrv_~odlfled 

-dtem prInt the date_flme_entry_modified. ThIs 
argument is inconsistent with 
-date_tl.e_contents_Modlfled; onlv one of the 
two ~av be given. This a~gu.ent is the less 
expensive of the two. 

-date_time_contents_modlfled 
-dtcm prInt the date_tlme_contents_Modified 

(formerly called date_tIme_modifled or dtm). 
ThIs arguMent is inconsistent wIth 
-date_tlme_entry_modlfied; only one of the 
two may be given. ThIs argument 1s the more 
expensive of the two. 

The -date_time_modIfied (-dtm) argument is now obsolete, but It 
"ill be accepted as a synonv_ for -dtem. The reason for thIs Is 
to save users from makIng unIntentIonal and expensIve VTOe 
references, by typing the more commonly-used of the two date 
arguments by force of habIt. 

The -record control argument descrIption Is changed to read: 

-record, -rae prInt the records used. ThIs argument Is 
inconsIstent with -length; only one of the 
two may be given. This argument Is the more 
expensive of the two. 

Three new sort keys have been added. and one has been eliminated. 
The new ones are. 

length, In sort by length cOMPuted fro. bltcount. This 
argument is inconsistent wlth the -record 
control arguMent. 

date_tIme_entrv_modlfled 
dtem sort by 

argument 
date_time_e~try_modlfled. This 

is Inconsistent with the -dtcm 
argument. If the -dteM a~gument Is given, and 
no sort key control argu~ent fo'.ows -sort, 
then this argument Is I.plied as the default 
sort key. 

date_time_contents_modified 
dtcm sort by date_tl_e_contents_mod!f!ed. ThIs 

argument Is inconsistent with the -dtem 
control argument. If -dtcm Is gIven and no 
sort key argument follows -sort, then this 
argument Is implied as the default sort key. 

The date_time_modified (dtm) sort key Is obsolete, but It wl" be 
accepted as a synonym for dtem. 
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The description of the record sort key Is changed to read: 

record, ree sort by recordS used. This argument Is 
Inconsistent with the -iength control 
argument. If thIs argument is 9iven, and the 
default columns have not been overrIdden bV 
the -brief or -name control arguments, then 
the -record argument is implIed bV thIs 
argument. 

Since the length Is computed from the bitcount, and directory 
bltcounts are never meaningful as length indicators (when 
nonzero, they are interpreted as msf component counts), onlv the 
mode and names Columns are printed for directories, by default. 
The records column is printed for directories only when the 
-record control argUMent 1s given. 

Since the -record control argUMent must now be used to specify 
that records used fro. the VTOe, rather than 'ength computed from 
bltcount, is to be prlnted, it will no longer have the effect of 
overridlng the column defau.ts. For consistency, the -mode 
argument wlll also no longer have the effect of overriding the 
column defaults. NO", only the -brief ana -name control 
arguments will ha~e that effect. 


