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This document summarizes changes in PDPKIXt between this release and the January 1989
2.10.1BSD distribution.

It is intended to provide sufficient information that those who maintaingtreek hae local modifi-
cations to install, or who ke vasions of 2.10.1BSD modified to run on other hadsshould be able to
determine hw to intggrate this version of the system into theivimmnment. Asalways, the source code is
the final source of information, and this document is intended primarily to point out those areasgethat ha
changed.

Most of the changes between 2.10.1BSD and 2.11BSD fall into oneeodlseatgories. Thesare:
» bug fixes,
« performance impreements,
» addition of 4.3BSD system calls and application programs,
« removal of features no longer supported in the 4.3BSD release,
e new protocol and hardware support.
The major changes to the kernel are:
» the implementation of the 4.3BSD on disk directory structure,
« arewrite of the kernel I/O interface using the 4.3BSD UIO/IOVEC mechanism,
» the addition of system calls,
» replacement ofveen more of the high kernel with portions of the 4.3BSD kernel,
» the addition of the 4.3BSD namei cache,
» additional restructuring of the kernel into the 4.3BSD structure.

The major purpose of this document is to summarize the changes between this and the January 1989
release of 2.10BSD. The latter was designated as 2.10.1B8&bugh the changes are fairly simple to
describe, thecover lamge portions of the distriltion. Mostwill not be visible to either users or administra-
tors; in some cases no recompilation is necessdoweve, snce the on disk directory structure and pass-
word file format hae changed, programs which deal with directories or the parskfile will need to be
recompiled. Administratorshould be ware that the 4.3BSD disk quota system vsilable and verks
quite well.

The major change, and the reason for the release,dstansie reworking of the kernel to imple-
ment thereadv and writev system calls and the 4.3BSD on disk directory structlitenames are no
longer limited to 14 characters in length. At present, MAXNELEN is set at 63 (one fourth of the maxi-
mum path name length specified by MAXIFHLEN).

In application land, manof the 4BSD changes/enchancements releagertite Internet hee keen
ported to 2.11BSD, most notably the shadmssword file (with password aging), FTP with thestart
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capability rshd and rlogind with security . Many other programs & had fixes applied, in particular
the line printer spooling sub-system.

This document is not intended to be an introduction to the kemnehssumes familiarity with prior
versions of the kernel, particularly the 2.10.1BSD release. Other documents may be consulted for more
complete discussions of the kernel and its subsystems. It cannot be too strongly emphasized that 2.11BSD
resembles 4.3BSDven more than 2.10.1BSD did. The tradition of remainingor-bug compatible with
4.3BSD has been continued. It$3§RONGLY recommended that 4.3BSD manuals be consulted when
using this system. 2.9BSD manuals are mehelose to being correct. Online documentation is as com-
plete and correct as time permitted.

This release is not supported, and it is definitd¢®@T an official Berleley release. Itwas alled
2.11BSD because of the number of changes (including the file system) and because a coldstart from tape is
required. The bugs” address supplied with this release (as well as with the 4BSD releasespukilfor
some unknown period of timejake wure that the ‘Index:” line of the bug report indicates that the release
is “2.11BSD’. Seethe sendbudB) program for more details. All fixes that | make, or that are sent to me,
will be posted otJSENET in the news group “comp.bugs.2bsd”.

The author wuld like to thank the following people for their contributions to theatlgpment of this
release. Himployer for providing the environment and equipment used in the creation of this release.
Paul Taylor (taylor@oswgo.oswego.edu) for doing the 11/73 testing in spite of Q22 being undefified.
Terry Kennedy (terry@spcvxa.spc.edu) for being eclectic enough to beta-test a 2.11BSD system alongside
the VMS and RSTS systems.

Finally, much credit should go to the authors of 4.2BSD and 4.3BSD from whk&hrsore was
stolen than had previously been the case for 2.10.1BSD.

1. Organizational changes

The directory aganization and file names are almost identical to that of 2.10.1BSD. This document
summarizes the changes between 2.10.1BSD and 2.11B8Da description of the differences between
2.9BSD and 2.10.1BSD refer to the documentation in /usr/doc/2.10/kchanges.2.10.

The following files in /sys/h ke changed in 2.11BSD.

uio.h The 4.3BSDuio andiovec structures were portedscatter/gther i/o is implemented in
2.11BSD. Thecompatibility routines hae keen replaced with system calls.

buf.h The device number was included in thgfér hashing functionThe SMALL conditional
was removed.

file.h Thefileopsstructure from 4.3BSD was added.

dir.h The 4.3BSD version was ported, the old V7 directory structure is gone.

mbuf.h Change made to the miballocation macro to call the drain routines if out ofufsb This
is useful when a large number of connections are in TIME_WAIT states.

namei.h The 4.3BSDnameiargument encapsulation and inode cache structures were ported.

proc.h TheSMALL conditional was remad because it is ne standard.

user.h Many changes made to theserstructure. Thenemberau_offsetu_count u_segflgand

u_basedo not exist nev. Theu_ndandu_ncacheare either n& or changed.

msgbuf.h The 4.3BSD kernel error loggefdév/klog is mw present in 2.11BSD, the message
buffer is nav external to the kernel.

inode.h Both the on disk and incore inode structuregehdanged. Théncore inode has hadid
added as part of theameicache support. The on disk structure defines block numbers as
daddr_t now, the old 3 byte packing scheme is obsolete at last.

1.1. /sys/sys
The following files were changed for 2.11BSD.
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tty.c
vm_text.c
init_sysent.c
init_main.c
ufs_namei.c

kern_exec.c
Sys_pipe.c

kern_acct.c
sys_inode.c

kern_clock.c

kern_descrip.c

ufs_fio.c
ufs_inode.c

Sys_generic.c
kern_sig.c

kern_subr.c
kern_synch.c
subr_prf.c

ufs_alloc.c
tty pty.c
vm_swp.c
tty th.c
ufs_mount.c

ufs_bmap.c

tty _tty.c
ufs_syscalls.c

uipc_socket.c
uipc_mbuf.c

uipc_usrreq.c
guota_kern.c

Changes to usgio/iovec instead of fixed offsets in user structure.
Use newrdwri kernel I/O routine.

Addedreadvandwritev.

Userdwri andnameiargument encapsulation.

Totally rewritten from the 4.3BSD source. Implements the argument encapsulation and
maintains the name translation cache.

Userdwri instead ofeadi.

Userdwri. Defines afileops pipeopdable for use by sys_generic.c in dispatching i/o
requests.

nameiencapsulation when looking up accounting file name.

Definesfileops inodeopsuserdwri/rwip, QUOTA check ignore®IPES now. Remove a
couple extraneousaveseggalls.

Autonice long running processesdid.3BSD does.Programs in an endless loop impact
the system less if this is done.

Uses the xernally fileopstables to dispatch file requestsosefhad the extra gument
nouserremoved because it &s no longer used and the 4.3BSD sources did not refer to it
ary longer.

Use thenameiargument encapsulation.

Extrasaveseg®all remwed. igrab ported from 4.3BSD.SMALL conditional definition
of HASHSIZE remeed, the smaller value made the default.

readvandwritevimplemented.fileopsanduio/iovecchanges.

nameiargument encapsulation changesore The core file written usingdwri instead
of writei.

uiomoverewritten to uselio/iovecmechanism.
SMALL conditional definition o65QSIZE removed, the smaller value made the default.

log defined to provide thecknel interface teyslogd The messageuffer is nav 4kb and
resides external to the kernel.

Extra include files needed due to changes in some dfybéfiles.

Changes to usgio/iovecmechanism.

physioandphysstratported from 4.3BSD and mouse theuio/iovecmechanism.
uio/iovecchanges.

nameiagument encapsulation changd®tevent mounton a directory whichis already
itself amountpoint.

Additional include files needed due to changesys/h
uio/iovecchanges.

rename ported fresh from 4.3BSDnamei argument encapsulation changes, directory
syscalls changed to handle thevrdirectory structures. Manchanges in this file.

uio/iovecchanges.

Changes to call the drain routines on aufréhortage. This is useful if mgaisockets are

in the TIME_WAIT state at once due to somethingeli&ftp mget/mputtransferring mayn

files in a short period of time. The storage for the starting addresses (both physical click
and UNIBUS) of the DMA 1/O region are declared here,ss&e net.dor their use.

uio/iovecchanges.
rdwri used instead akadi.
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Sys_net.c The ACC LH/DH-11 (if_acc.c) and Proteon proNET (if_vv.c) network interfaces added.
uiomoverewritten to useauio/iovecmechanism.putcharredefined as pcharand a macro
written to call the krnel putcharroutine. Thiscauses networking error messages to be
passed thru the kernel loggersiyslogd A missing third argument added in t8&callto
putchar To greatly reduce the number of UMRs consumed by odtinterface drers
the DMA 1/O ragion is mapped once using the minimal number of UMRs requifée.
starting click address and UNIBUS virtual address areds@ar use inpdpif/if_uba.c

sys_kern.c nameiargument encapsulation changes.
subr_log.c The kernel logger ported from 4.3BSD.

uipc_syscalls.c uio/iovecchangessendmsgetc ported fresh from 4.3BSD to handle scatter/gather ifo cor
rectly.

1.2. /sys/conf
The following files were changed for 2.11BSD.
GENERIC SMALL was noved to the alvays defined category towakernel D space.
Make The Make.* files were modified to add therkel logger and to reflect the changes in

some of the kernel file name&Vith file names greater than 14 characters supported,
kern_resrce.c becomes kern_resource.c, etc.

checksys.c There were seeral bugs fixed in the programtalculation of hav much memory the sys-
tem would occuyp

1.3. /sys/pdpuba

AlmostALL of the files in this directory were modified. The modifications were small, usually noth-
ing more than passing an extia argument in thexreadandxxwritefunctions on thru tghysiao

tmscp.c This driver is new b 211BSD. Atpresent it has only been tested on an 11/73 with a
TK50.

In addition thesys/OTHERSlirectory has had seral “new” device drivers added to it that may or
may not vork. A cursory pass as made thru this directory to add thie/iovecchanges - no guarantee is
made that all necessary changes were made, or that the changes madekwilt is extremely probable
that they do mot handle the e ioctl protocols and it is also likely that shdo not correctly map bffers in
and out of kernel space correctlyor more information rgerding the installation of device dgrs, see the
file sys’fOTHERS/READMEThis is a rambling, disjointedmust” for the drver hacker You should also
see this directory if you are having problems with aeadrthat's currently in place in 2.10BSDThere are
several different versions of dréers, bug fixes etc. that we just dithhavetime to install and/or test ou#
great deal of work has been done onrd@ndxp drivers. The are known to work, and work reliably
You should use them, if at all possible.

1.4. /sys/pdpmba

1.5. /sys/pdp
The following files were changed in 2.11BSD:
conf.c Entries added in thedevswandbdevswables for/dev/klogandtmscptapes.

seg.h Changed thenormalseg5 macro to not depend oQUOTA. This is safe since quota
manipulation only occurs in the high kernel.

sch.s Define vectors for ACC LH/DH-11 and Proteon proNET network interfaces.

machparam.h Definitions from files in /usr/include/OLD were e into this file. Almost all of
{usr/include/OLD has been rerreal.

trap.c Changes made toganore information if the network crashes and tospné further cor
ruption from happening.
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machdep2.c  Allocate memory for the external kernel error message buffer amditheicache.

mch_click.s Extramov instructions remeed (to save | ace) and the loop count doubledever did
know why memory was copied in 4 loops ofrBov instructions instead of 8 loops of 4
mov instructions.

mem.c Ported fresh from 4.3BSD. Uses thie/iovecmechanism ne.
cons.c Changes to use theo/iovecmechanism.
mch_dump.s Save aea for extra information on network crash allocated.

mch_xxx.s Same changes as made to mch_click.s andétas/routine is no longer conditional on a
networking system being defined.

mch_var.s The flagubmapwas made anint instead of achar to force &en dignment. Een align-
ment is required for use by tiafkdfunction from the networking code. The nerking
no longer has its own pate/wired coy of ubmap instead the kernekvsion is gamined
in exactly one placpdpif/if_uba.c

net_mac.h putcharmacro defined for the supervisor mode raking to use when calling theeknel
putcharroutine. TheNETUBAAmacro was modified to be a 0 if not on a UNIB sys-
tem, this allows code to be written which checksnapand references NETUBAA for
the UNIBUS case but returns earlier for the Qbus case.

net_trap.s Network device interrupts moincluded in system interrupt counts.
tmscp.h This file is nev and contains the definitions for the TMSCPveri

1.6. /sys/mdec

ALL of the bootstraps ka keen modified to read thewen dsk directory structure. The changes
to read the more complicated directory format necessitated theralemfigprompting from all bootstraps.
If /boot can not be found you are in deep trouble.

1.7. /sys/netinet

The following were changed in 2.11BSD:
raw_ip.c Changes to support theacerouteutility.
tcp_subr.c Changes to support theacerouteutility.

1.8. /sys/pdpstand
The following were changed in 2.11BSD:

maketape.c Changes made to usmetio(4) functions to write tapemarks instead of doing a
open/close/open sequence on the non-rewind tape. This change was necessitated by
TU81s at 1600BPI.

sys.c New directory reading routine written.
ra.c Error checking corrected.
tmscp.c This is a newly ported standalone TMSCR/elr{TK50/TU81).

1.9. /sys/netimp

The following were changed in 2.11BSD:
if_imphost.h
if_imp.c

if_imphost.c  Porting to the supervisor mode netking, some changes to fix compiler errors, other
changes to fix bugs.
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1.10. /sys/pdpif
The following were changed in 2.11BSD:

if_vv.h

if_vv.c Under 2.10.1BSD these files were accidentally placed in the supported directory when
they would not @en successfully compileFor 2.11BSD these were ported from 4.3BSD
and the changes necessary to operate in the supervisor mode networking were made.

if_acc.c Changes to run in supervisor mode were made as wellvasalsbugs (missing gu-
ments, etc) being fixed.

if_uba.c The routineubmallog) was revritten to compute addresses using the pre-allocated UMRs
which map the DMA 1/O rgion. ubmallog) does not allocate UMRs wo Also, the call-
ing corvention ofuballocandubmallochas changed.

if de.c

if de.h The calls touballoc andubmallochad to be changedl'he deresetroutine was remeed
for two reasons: 1)'he concept of a UNIBS being reset without a system reboot is
meaningless on a PDP-11, &resetwouldn’t work even if it was called due to resource
exhaustion.

if_il.c The second call taballod) in ilinit () was remwed. TheUNIBUS resources are allocated
at attach time, the second calhsvallocating (and wasting) UMRs which were not needed.

if dmc.c The reset routine was renaal for the same reasons it was resmin if _de.c

if_ge.c The previous version of the der was flaky and would hang at unpredictable tim&he

current version is marginally st@r, but is a fresh port of the 4.3BSD & which no
longer hangs or grabs and holds 2Qufsb Thisdriver will statically allocate a fixed num-

ber of uffers from main memory after first using the the memory dedicated to the net-
work DMA arena.

1.11. /sys/net
The skeletal support for PUP has been nestio

2. Changednside the kernel

1) Theuser structures has undergone geral changes. The membeusoffset u_count u_segflgand
u_basehave been remwed. Drivers and programs which refer to them will no longer compilee
kernel nav alocates astruct uiodynamically on the stack and refers to the_offsef uio_ioveg
uio_segflgnembers, exactly as 4.3BSD does.

Theu_ncachestructure was modified to rem®the timestamp member tovgagace - there were no
references anywhere to it.

The changes to thestructure ma& dd core images unusable by the debuggtr

2) Thenameifunction has a ne calling corvention with its arguments, associated context, and side
effects encapsulated in a single structunameihas been xensiely modified to implement the
name cache and to cache directory offsets for each process. It magtasm ENAMETOOLONG
when appropriate, and returns EINVAL if the 8th bit is set on one of the path name characters.

The automatic and silent truncation of file names to 14 characters is not performed - a name longer
than MAXNAMELEN (currently 63) will produce the error ENAMETOOLONG.

A table of recent name-to-inode translations is maintainetabyej and used as a look-aside cache

when translating each component of each file path n&aehnamecachentry contains the parent
directorys device and inode, the length of the name, and the name itself, and is hashed on the name.
It also contains a pointer to the inode for the file whose name it contaiti&e most inode pointers,

which hold a‘hard” reference by incrementing the reference count, the name cache hislaf$’a *
reference, a pointer to an inode that may be reused. In order to validate the inode from a name cache

t UNIX is a Trademark of Bell Laboratories.
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3)

4)

5)

6)

7

8)

reference, each inode is assigned a uniga@ability” when it is brought into memarywhen the

inode entry is reused for another file, or when the name of the file is changed, this capability is
changed. Thisllows the inode cache to be handled norma#ieasing inodes at the head of the
LRU list without rggard for name cache references, andvedlanultiple names for the same inode to

be in the cache simultaneously without complicating tkditation procedure. An additional fea-

ture of this scheme is that when opening a file, it is possible to determine whether the filevivas pre
ously open. This is useful whendiening eecution of a file, to check whether the file might be
open for writing, and for similar situations.

Compatibility with previous versions of PDP-11 UNtXis limited to partial binary compatibility
with 2.10.1BSD. 2.10.1BSD programs which do not read directories or thegrdd#ie should run
without change. It istrongly recommended that applications be recompiled to obtain the benefit of
the changes to the system libraries.

Because the file system has changed with 2.11BSD old file systems can not be niboetteds a
version of dump available in /usr/src/old/dump which understands the old directory structure of
2.10.1BSD filesystems.

Old dumptapes from 2.10BSD or 2.10.1BSD are automaticallweted by 2.11BSDs restor on
input.

As mentioned earlierthe uio/iovecmethod of kernel 1/0 has been implemented. If yowehacal
drivers, they will require some wrk. Thereare magy working examples iisys/pdpuba The rou-
tinesreadi andwritei do not exist ay longer having been replaced with the general 4.3B@ri
routine.

The “ real-time’ features of 2.9BSD should probably geag, but for nav they have been left in
place, and, shouldavk as thg always hare, with one major eception. Themove) routine has not
been fixed to be interruptibleSee thecopy() routine for examples of what needs to be done teemak
it behare oorrectly This, havever, will be fairly difficult. | suggest that if you want to use
CGL_RTP that you comment out the usewsbfmove) in uiomové).

The4.3BSD kernel loggeidev/kloghas been implementedernel messages are placed in the mes-
sage bffer and are read from there through the logiake/dev/klog The log routine is similar to
printf but does not print on the console, thereby suspending system opeladigptakes a priority as
well as a format, both of which are read from the logickeby the system error loggseyslogd
Uprintf was modified to check its terminal output queue and to block rather than to use all of the sys-
tem clists; it is nav even less appropriate for use from interruptde Tprintfis similar touprintf but
prints to the tty specified as an argument rather than to that of the currentpréstf does not block

if the output queue isverfull, but logs only to the error log; it may thus be used from interrwgt le
Because of these changpsfcharandprintn require an additional argument specifying the destina-
tion(s) of the characterThe tablefull error routine was changed to ueg rather tharprintf. Some

of the other driers dhandbr also hae been modified to useg.

The messageuffer is nav 4kb in size and is external to therkel. Themessage uifer is mapped
when data is written or read from theffler. This obsoletesimes@8) which has been modified to
find the external message buffer on tHechince anyone still wants to run it.

Most of the conditional compilation defines in the 2.9BSD kerngkeHaen remwed because the
features thg controlled are nav either standard The folleing table lists#defineghat are nav a dan-
dard part of 2.11BSD.

define name| feature comment
SMALL usesmaller hash table and queues teesa pace

Directorytruncation nav is performed the same way as 4.3BSD does it, and directoriesnages al
multiple of 512 bytes. The old method of truncating directories with 10 or more trailing empty slots
has disappearedlhere is a n@ version offsckwhich can automatically create and extend (up to the
number of direct blocks allowed, currently 4) thst+founddirectory.
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9) Again, it must be mentioned that this document summarizes the changes from 2.10.1BSD to
2.11BSD. Ifyou are upgrading from a earlieergion than 2.10.1BSD or 2.10BSD you will want to
format and read the documentation in /usr/doc/2.10/kchanges.2.10 and /usr/doc/2.10/setup.2.10.

3. Changedn application programs and libraries.

The application directories ta been rearranged slightly in an effort to fellache 4.3Tahoe based
updates released/& the Internet.Many programs which used to be single .c source files anesnbdi-
rectories with their own makfiles (ogin(1) for ekample). Asin the lernel, the goal was to remain as true
to the 4.3BSD sources as possiblie.some of the source directories there are either or both of the special
directories ‘PORT” and “OLD’’. PORT contains copies of 4.3BSD source which ought to be ported to
2.11BSD, but due to time constraints had to be left und®he.number of PORdirectories included with
2.11BSD is smaller than with 2.10.1BSD fortveasons: 1) to keep the distribution from being more than
two reels of tape and 2) the amount ofwfgorted software has increased greatBppies of the missing
PORYT directories are \ailable from either a cooperating 4.3BSD system or the networkvaschiound
the world. OLD contains copies of 2.9BSD source that, while weeharted the 4.3BSD version of the
source code, we're unsure enough of it that we wanted to provide a backuprbepnly OLD directory
of significance included in 2.11BSD is /usr/src/new/OLD which contains miscellaneous bitgao$uch
aslisplland so on.

The portable/ASCllar(1) file format from 4.3BSD has been implemented, this is described in the para-
graphs belw.

The following paragraphs are a description @ks# things that hae dhhanged outside of the kernel.

1) Sincethe C compiler still only recognizesvea dgnificant characters in external hamesyesa
standard library names had to be changed teept@ame collisionsHowever, to prevent portability
problems in your programs you should use the standard natidsiown collisions in the standard
include files or the C library ka keen handled either in the include file itself or in the include file
include/short_names.hThis works because we're using the 4.3BSD C preproceskmh has flz-
names. Netarking programs almostwaéys need to includshort_names._hSeesrc/bin/mail.cand
src/bin/login/login.cfor examples of long name work arounds. The C library itself with only a cou-
ple exceptions is a port of the 4.3BSD C library.

2)  Filesported from 4BSD systems thatiearore than MAXNAMLEN characters will no longer port
correctly Since MAXNAMLEN has been raised to 63 this should not be a problem.

3) Thedirectory reading routines are a fresh port from 4.3BSD and are part of stdio. The old V7 direc-
tory structure doeBIOT exist ary longer indir.h. There are only te programs in 2.11BSD which
know what the old directory structure looked like: src/dighpandrestor(8). Thedefine ‘DIRSIZ”
has been ported (and fixed, therasva rounding error) from 4.3BSIMAXN AMLEN is now 63. It
would be possible (and certainly easier) to raise thigthan it was to implement the wdilesystem
initially, but once raised the limit can not be lowered.

4)  The4.3BSD manual pages feigblocK2), sigpaus€?), andsigsetmagR) are decepte. They indi-
cate that signal masks are integers, buy thest be able to hold 32 bitypically you'll see code
like:

int omask;
omask = sigsetmask(0);

sigsetmask(omask);
which should be translated to:

long omask;
omask = sigsetmask(OL);
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5)

6)
7

8)

9)

10)

11)

12)

sigsetmask(omask);

In general, the fact that 4.3BSD thinks amt™ is 32 hits is the worst porting problem that you’ll run
into; finding ‘ints” that should be'longs” is an acane art. Routines that | look for as a matter of
habit are ay one of theseek2) routinesftell(3), timg(2), the \arioussignal2) routinesselecf2) and
thetruncatg?2) routines.

The functionssigblock and sigsetmaslare defined as returning a long resulthisignal.h which
should ease some of the porting problems. The lint libraries Hso been updated. In general,
though, you'll hae 1o scan aly source you plan on porting for calls $tmyblock sigpauseor sigset-
maskthat tale an nt as a parameter or store their return value in an int.

To gve an indication of the subtlety the long/int problem caretak consider the following code
fragment taken from /sys/sysltty.c:

newflags = (tp->t_flags&0xffff0000) | (sg->sg_flags&Oxffff));

where newflagsand the fieldst_flags and sg_flagsare all longs. The problem occurs with
"sg->sg_flags&OXff". The intent is fairly obvious, but idong op int the int ("Oxffff") is sign-
extended tdong ("Oxffffffff ") before the operation as per K&R. The resulting operation in this case
is a no-op! The fix is fairly simple in this instance and yields the following:

newflags = (tp->t_flags&0xffff0000) | (sg->sg_flags&OxfffiL));

ThePDP-11setjmi§2) implementation contains a subtleghthat occurs when a routine containing a
setjimphasregister variables. Thebug sometimes causes those variables to benginvdid values

when a longjmp is made back to the routine. This is probably impossible to fix in a reasonable man-
ner, and it's much simpler to simply\aid register variables in such routines.

Theoptional '# character is still not supported jyntf(3).

TheDEC MXV11 bootstrap ROM, for the R, TU’s, RX’s, TK's and RD’s anong otherstequires
that deadstart blocks @@ with an 0240 and a branch. This has already been implemented in
rauboot.sandrluboot.sin sys/mdeas well asys/pdpstand/tmscpboot.s

To port the 4.3BSDmakég1) program, seeral of its table sizes had to be reducédake is \ery
unforgiving of Makefiles that are too [g&. If make drops core for no reason that you can think of,
try reducing the size of the Mafile. Also,don’t run male depend in the system application directo-
ries, malk can't handle it.

Don' set cshhistory too high; it eentually runs out of space and logs you ocghnow is overlaid.
The additional code added by the shagmssvord file routines pushedshover the edge - no sur
prise therecshwas within a couple hundred bytes to begin wiBincecshhad to be werlaid, limits
were enabled.

Thegames directory under 2.10.1BSD was largely untested and nothing has been done to change
this.

TheC compiler actually handles bit fieldsufbgenerates atrocious code), identically named global
structure elements, and lots of other fstdfhe generated code is not terribleerall but not e&actly

great eitherand the optimizer does very little to correct the situatitrdoesn’thandle aw of the old
assignment operators, and, not only daes$w@ndle them, bt produces bogus code It is
STRONGLY recommended that you read the file/lib/ccom/TEST/READMEIt goes into the
problems with this compiler in more depth and contains some other Extremely Important Informa-
tion.

read\V(2) andwritev(2) under 2.11BSD are implemented as actual system calls rather than compatibil-
ity routines. At presentery little in the system aside froperror(3) andsyslog3) use scatter read or
write.
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13)

14)

15)

16)

17)

18)

19)
20)
21)

22)

23)

24)

Thereis a define,'SEPFLAG’, in mary Makefiles, that geerns compilation for separate and non-
separate I/D machines. If youvgaa ron-separate I/D machine, set it tm". If you have a gparate
I/D machine, set it to-i"’. This should really go&ay since the chances of 2.11BSReerunning
on a non-split machine are not distinguishable from zero at this flioe.mary capabilities hae
been added, programs suchcaBand sendmail hee o be oerlaid even on lit I/D machines!

The directory /usr/src/newis a compendium of programs wed in from the 4.3BSD directory
usr/src/new assorted programs ported to 2.11BSD from various places around the Internet, and rem-
nants from the 2.9BSMusr/src/local and usr/src/contrib directories. Mostof the programs in
/usr/src/newhave keen in production use for mamonths, while others are less well tested.

New versions offtp andftpd are present. The stream restart capability is present allowing an aborted
transfer to be restarted if the remote seralso provides theestart command. Alsca number of

bugs were fied, some were simple long vs. int problems, in other casestpathdftpd insisted on
freeing memory which had wer been allocated (in a couple cases part of the stack would be!¥ree’

mkpasswdchpass passwd vipw, lock were ported from the 4.3BSD shadpassvord implementa-
tion. Thepasswverd file format has changed, and uelike \ax version, the e passvord files are
not binary compatible with old programény program which uses the password routines willeha
to be relinked with the melibraries.

The maximum length of a login name has been increased from 8 to 15 under 2.11BSD. This was dic-
tated by having to share\d#opment facilities with production systems where the length had been
increased. Ithis change is not acceptable, thenutrap.hfile will have © be alited and the system
libraries and applications recompiled.

rlogind, rshd, rcp, fingerd syslogd finger are all ported from Internet distributed 4BSDghix
releases. Thegwograms include marsecurity enhancements, and in the process of porting them to
2.11BSD the long vs. int bugs were fixed as well.

sendmaihad a fatal memory leak in alias processiAgstring extraction method is used (thank you
Cyrus) to reduce sendmail’D gace requirements by about 5kb - there iav nihe file
/usr/share/misc/sendmail.esed to hold much of sendmailiring data.

ctimedis a program which mas the time zone/daylight savings time tables to a separate process,
this saes gpproximately 2kb of D space in sendmailhe ctimg3) entry points are replacedsend-
mail/src/ctime.awith calls toctimed At present onlysendmailusesctimed but the method may be
used by ay process which needs toveasbout 2kb of D space.

vmstatwas nmodified to print out the namei cache statistiéstypo was corrected which caused
vmstatto omit print the DZ pseudo dma count.

Theassembleas underwentMAJOR changes to permit it to run split I/D (thextébeing sharable
speeds loading)The huffer sizesasuses to read and write files was doubled from 512 to 1024 bytes.

cshwas overlaid because the password file library routinesvgresze. Theoverlay scheme is opti-
mal, the only time anwerlay switch is incurred is when doing axpansion.limits are nav enabled.

fsck icheck dcheck ncheck mkfs mkprotowere all ported from 4.3BSD to handle thevnen dsk
directory structure. The 30000 inode/file limitdeheckhas been remved. mkfsno longer has the
ability to populate a filesystem with files, this capability has beerednio mkproto Note: mkproto
can only handle files up to single indirect (about 256kb) in length.

fsckcan nev recover from a disconnected root inodelso,fsckcan create and dynamicallypand
lost+foundup to the number of direct blocks allowed to an inodhis limit is comparable to the
number of empty slots created by the obsolet&los{8). mklos{8) has been renamed
mklost+found8) and uses 63 character file names to create the empty slots.

makehas been fixed to correctly handle library arehirembers The man page was correchke
just had a bug.

Id had a lng in computing the size of the symbol table. This resulted in debuggers not being able to
find symbols. Other bugs in the loadmap and trace options wem fivlodificationswere also
made to accommodate the namarchie file format.
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25)

26)
27)

28)
29)

30)

31)

32)

33)

34)
35)

36)

37)
38)
39)
40)
41)
42)

43)
44)
45)
46)
47)

ranlib has the -t option from 4.3BSD wo This allows the internal time on an object avehio be
updated (typically used after a gowhich changed the timestamp on the file but not that within the
archive). ranlib was modified to handle the near archie file format.

login is a nev version ported from the 4.3BSD shadpassverd file release. This version tfgin
performs the password and account aging checks.

chroot is a utility ported from 4.3dhoe, used toxecute a command after issuinglaroot(2) system
call.

Bothwrite andwall had long vs. int bugs.

dumpandrestor were modified to handle thewelirectory structure.restor can read old 2.10.1BSD
dumptapes.

mkhostsnow correctly handles a host Yiag multiple addresses. Although host table usage is dis-
couraged in this era of domain name service, if you want to use host tapldsablel at least ark.

Thehayesdialer in thetip program was totally bran. Thecorrect solution would he keen to re-
write it to behae like the uucp hayesdialer, but time did not permit thisThe fixed version will
work, but it's rot pretty.

Thespooling systemlfd) was rife with long vs. int lgs, in particular the free space check could
cause the connection to be dropped. Another problem, that of removing print jobs hasdakby fix
implementing long file names - the concatenation of the hostname to a queugddspreaould
result in mismatches of file names when trying to nesmemote requestsA small change was made
to permit printing of the ne ASCII ar archive files.

Thepascal subsystem had anflan the clock() function, the floating point ceersions of the timeof-
day were wrong.

f77had a bug in thequivalencehandling caused by a long vs. int problem.

rn, zmodemnotes kermit have keen ported. Thewerlay schemes fom andnotesare definitely not
optimal, but the programs will ruriThere were numerous long vs. int problems corrected, hopefully
all were found, but there might be some lurking about.

kermit is a fairly modern version (4F(89)), the DBB option had to be left disabled to fit the D
space waailable. Thecomment about one of the modules crashing optimizers is correct - it has to be
compiled manually so that the remaining modules can use the -O flag.

A version of the Network Time Protocol has been port&gpical usage is to usgp to synchronize
the PDP-11 with a master system. The daemtpd does run and will usadjtimg?2) to adjust the
system clock.

Thetracerouteprogram has been ported, the kernel modifications are included in 2.11BSD as well.
getpwen(3) could fail to recognize when a rewind of the password file was necessary.

gsor{(3) could fail when sorting large arrays, a missing 'unsigned’ was the cause.
signal(3)misdeclared the sad sgnal masks ast rather tharong.

strduf(3), strsed3), read\(2), writew(2), strtok(3) are nes to 2.11BSD.

putg3) is implemented in C rather than assemflize assembly version is still present on the sys-
tem, but has a fatal flain programs which run out of D space. The poripats.sfrom the \ax
assembly is correct, but the PDP-11 can faihtloq3) a uffer where the Vax would succeed, the
failure to allocate the buffer causes file corruption whietsis called.

perror, getusershellrcmdare n&v versions ported from 4.3BSD Internet releases.
gethostent gethnamadrhave keen rewritten to support multiple addresses per host.
sysloghad a long vs. int bug corrected isignalmask.

readdir was ported from 4.3BSD to handle thewelirectory structure.
readvandwritev are system calls rather than compatibility routines.
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48) Mail incorrectly handled the editing of multiple messages, only the first one was processed.
49) gcorgpstatandfstatwere modified to deal with the nawstructure.
50) rdist ported from a 4.3BSD Internet release andahg vs.int bugs corrected.

51) lastcommcould not handle large (>2048) uids. also, a large amount of memory was wasted with
static tables for the uid to name mapping. The uid to name mapping logitsfweam adopted.

52) mkstrhad a error in an ascii-octal to binary eension. Thiscould result in erroneoustring file
being constructed.

53) tcopyincorrectly checked the number of arguments passed.

54) gdty failed to handle adjacent colons in atytabfile which would cause skipping of a field.
55) saincorrectly handled uids which are signed. The fix was taligsd instead of int.

56) rwhodcreated files unreadable hyho. Changedwhodto create publicly readable files.

57) testnetis a nev program used byetc/rcto test for a networking kernel.

58) telnethas had sesral bugs in the open and close handling fixed.

59) ar was ported from 4.3BSD.Archive files nav use a portable ASCII format rather than embedding
binary information in the arche headers. Ifprintable files aard together the resulting arche is
printable.

60) file was ported from 4.3BSD.

61) nmwas heavily modified to deal with the mear file format. At the same time changes were made
which permitnmto list the symbol table dtinix without running out of memory.

62) Themanpages foranlib, ar, file have been updated or copied from 4.3BSD.

63) arcvwas ported from 4.3BSD, it is used to aa@nt (in place) old formahr archives to he nev porta-
ble format. ALL system libraries ke been cowerted, arcv will only be needed to ceert local ar
chives. Seelusr/src/old/arcvfor the source and man pag&he eecutable is already installed in
/usr/old



