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NAME 

reloc - relocation information for a common object file 

SYNOPSIS 

#include <reloc.h> 

DESCRIPTION 

Object files have one relocation entry for each relocatable reference in the text or 
data. If relocation information is present, it will be in the following format. 

struct reloc 
{ 

long 
long 
short 

r_vaddr ; 1* (virtual) address of reference *1 
r..symndx i 1* index into symbol table *1 

} ; 
r_type ; 1* relocation type *1 

1* * All generics 
* reloc. already performed to symbol in the same section 
*1 

#define R-ABS 0 

1* * 3B computer generic 
* 24-bit direct reference 
* 24-bit "relative" reference 
* 16-bit optimized "indirect" TV reference 
* 24-bit "indirect" TV reference 
* 32-bit "indirect" TV reference 
*1 

#define R..Dffi24 04 
#define R...REL24 05 
#define ILOPT16 014 
#define RJND24 015 
#define RJND32 016 

1* * DEC Processors VAX 11/780 and VAX 11/750 

* 
*1 

#define R-RELBYTE 
#define R-REL WORD 
#define R..RELLONG 
#define R..PCRBYTE 

Icon International, Inc. 
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#define ILPCRWORD 
#define ILPCRLONG 

023 
024 

As the link editor reads each input section and performs relocation, the r£'location 
entries are read. They direct how references found within the input section are 
treated. 

R-ABS 

RJ>ffi24 

~EL24 

RJND24 

RJND32 

The reference is absolute, and no relocation is n£'cessary. The entry 
will be ignored. 

A direct, 24-bit reference to a symbol's virtual address. 

A "PC-relative", 24-bit reference to a symbol's virtual address. Rela­
tive references occur in instructions such as jumps and calls. The 
actual address used is obtained by adding a constant to the value of 
the program counter at the time the instruction is executed. 

An optimized, indirect, 16-bit reference through a transfer vector. The 
instruction contains the offset into the transfer vector table to the 
transfer vector where the actual address of the referenced word is 
stored. 

An indirect, 24-bit reference through a transfer vector. The instruction 
contains the virtual address of the transfer vect.or, where the actual 
address of the referenced word is stored. 

An indirect, 32-bit reference through a transfer vector. The instruction 
contains the virtual address of the transfer vector, where the actual 
address of the referenced word is stored. 

R-RELBYTE A direct 8-bit reference to a symbol's virtual address. 

R~ELWORD 
A direct 16-bit reference to a symboi's virtual address. 

R~ELLONG A direct 32-bit reference to a symbol's virtual address. 

R.PCRBYTE A "PC-relative", 8-bit reference to a symbol's virtual address. 

R..PCRWORD 
A "PC-relative", 16-bit reference to a symbol's virtual address. 

R..PCRLONG 
A "PC-relative", 32-bit reference to a symbol's virtual address. 

On the VAX. processors relocation of a symbol index of -1 indicat.es that the relat.ive 
difference between the current segment's start. addr£'ss and the program's load 
address is added to the relocatable address. 

Other relocation types will be defined as they ar£' need£'d. 

Relocation entries are generated automatically by th£' ass£'mbl£'r and automatically 
utilized by the link editor. A link editor option £'xists for r£'moving the relocat ion 
entries from an object file. 
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SEE ALSO 

a.out(4), syms(4). 
Id(l), strip(l) in the ICON/UXV U8er Reference Manual. 

,"'~ 
( 

\""_J 
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( NAME 

( 

(-

sccsfile - format of SCCS file 

DESCRIPTION 

An file is an ASCD file. It consists of six logical parts: the rbecksum, the delta table 
(contains information about each delta), user names (contains login names and/or 
numerical group IDs of users who may add deltas), flags (contains definitions of inter­
nal keywords), comments (contains arbitrary dt'scriptive information about the file), 
and the body (contains the actual text lines intermixed with control lines). 

Throughout an file there are lines which begin with the Ascn SOH (start of head­
ing) character (octal (01). This character is hereafter referred to as the control char­
acter and will be represented graphically as @. Any line described below which is 
not depicted as beginning with the control character is prevented from beginning 
with the control character. 

Entries of the form 

represent a five-digit string (a number between 00000 and 99999). 

Each logical part of an file is described in detail below. 

Checksum 
The checksum is the first line of an file. The form of the line is: 

@h 

The value of the checksum is the sum of all characters, except those of the 
first line. The @h provides a magic number of (oct.al) 064001. 

Delta table 
The delta table consists of a variable number of entrj~ of the form: 

@s II 
@d <type> <sees m> yr/mo/da hr:mi:se <pgmr> 
@. ••• 
@X ••• 
@g •.. 
@In < number> 

. 
@lc <comments> ••• 

. 
@Ie 

The first line (@Is) contains the number of lines inserted/deleted/unchanged, 
respectively. The second line (@lei) contains the type of the delta (currently, 
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normal: D, and removed: R), the ID of the delta, the date and time of crea­
tion of the delta, the login name corresponding to t.he real user ID at the time 
the delta was created, and the serial numbers of the delta and its predeces­
sor, respectively. 

The @I, @X, and @g lines contain the serial numbers of deltas included, 
excluded, and ignored, respectively. These lines are optional. 

The @In lines (optional) each contain one number associated with the delta; 
the @c lines contain comments associated with the delta. 

The @Ie line ends the delta table entry. 

User names 
The list of login names and/or numerical group IDs of users who may add del­
tas to the file, separated by new-lines. The lines containing these login names 
and/or numerical group IDs are surrounded by the bracketing lines @u and 
@U. An empty list allows anyone to make a delta. Any line starting with a 
! prohibits the succeeding group or user from making deltas. 

Flags -----
Keywords used internally (see admin(l) for more information on their use). 
Each flag line takes the form: 

@r <flag> <optional text> 

The following flags are defined: 
@r t <type of program> 
@r v <program name> 
@r i <keyword string> 
@rb 
@rm 
@rf 
@rc 
@rd 
@rn 
@rj 
@rl 
@tq 
@tz 

<module name> 
<floor> 
<ceiling> 
<default-sid> 

<lock-releases> 
<user defined> 
<reserved for use in interfaces> 

The t flag defines the replacement for the %Y% identification keyword. The 
v flag controls prompting for numbers in addition to comments; if the 
optional text is present it defines an number validity checking program. The 
i flag controls the warning/error aspect of the "No id keywords" message. 
'When the i flag is not present, this message is only a warning; when the i flag 
is present, this message will cause a "fatal" error (the file will not be gotten, 
or the delta will not be made). When the b flag is present the -b keyletter 
may be used on the get command to cause a branch in the delta tree. The m 
flag defines the first choice for the replacement text of the %M% 
identification keyword. The r flag defines the "floor" release; the release 
below which no deltas may be added. The c flag defines t.he "ceiling" release; 
the release above which no deltas may be added. The d flag defines the 
default to be used when none is specified on a get command. The n flag 
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causes delta to insert a "null" delta (a delta that applies no changes) in those 
releases that are skipped when a delta is made in a new release (e.g., when 
delta 5.1 is made after delta 2.7, releases 3 and 4 are skipped). The absence 
of the D flag causes skipped releases to be completely empty. The j flag 
causes get to allow concurrent edits of the same base . The 1 flag defines a 
list of releases that are locked against editing (get(l) with the -e key letter ). 
The q flag defines the replacement for the %Q% identification keyword. The 
z flag is used in certain specialized interface programs. 

Comments 
Arbitrary text is surrounded by the bracketing lines @Jt and @I'. The com­
ments section typically will contain a description of t.he file's purpose. 

Body-----
The body consists of text lines and control lines. Text lines do not begin with 
the control character, control lines do. There are three kinds of control lines: 
insert, -delete, and end, represented by: 

@I 
@D 
@E 

respectively. The digit string is the serial number corresponding to the delta 
for the control line. 

(. SEE ALSO 

( 

admin(l), delta(l), get(l), prs(l) in the ICON/UXV User Reference Manual. 
Source Code Control System User Guide in the ICON/UXV User Guide. 
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NAME 

scnhdr - section header for a common object file 

SYNOPSIS 

#include <scnhdr.h> 

DESCRIPTION 

Every common object file has a table of section headers to specify the layout of the 
data within the file. Each section within an object file has its own header. The C 
structure appears below. 

st ruct scnhdr 
{ 

} j 

char 
long 
long 
long 
long 
long 
long 
unsigned short 
unsigned short 
long 

sJlame[SYMl\TMLEN]; /* section name */ 
s_paddr; /* physical address */ 
s_vaddr; /* virtual address */ 
S..,8IZe; /* section size */ 
s..,8cnptr; /* file ptr to raw data */ 
sJelptr; /* file ptr to relocation */ 
s-Innoptr; /* file ptr to line numbers */ 
s.Jlreloc; /* # reloc entries */ 
sJllnno; /* # line number entries */ 
sJlags; /* flags */ 

File pointers are byte offsets into the file; they can be used as the offset in a call to 
fseek(3S). If a section is initialized, the file contains the actual bytes. An uninitial­
ized section is somewhat different. It has a size, symbols defined in it, and symbols 
that refer to it. But it can have no relocation entries, line numbers, or data. Conse­
quently, an uninitialized section has no raw data in the object file, and the values for 
s_scnptr, s_relptr, 8_1nnoptr, 8_nreloc, and 8_nlnno are zero. 

SEE ALSO 

fseek(3S), a.out(4). 
ld(l) in the IOON/UXV User Reference Manual. 
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NAME 

smiledisks - list of SMILE virtual disks 

DESCRIPTION 

The file /etc/smiledisks contains a list of the pathnames for all files to be used as 
vdisks for computers connected to SMILE. The files are created by smiledisk(8) and 
each new vdisk pathname is appended to / etc/ smiledisks by smiledisk. Each vdisk is 
specified by a line in / etc/ smiledisks. There are three fields. The first field is the 
label that is used to refer to the specified vdisk in the local configuration file. The 
second field is the pathname for the vdisk. The third field is the description. To 
delete a vdisk, remove the ICON/UX file, then edit /etc/smiledisks and remove the 
line specifying the deleted vdisk. Removing a 'd' partition vdisk is somewhat more 
involved; contact Icon for further assistance. 

The local configuration files contain the mapping for vdisks for the computer 
attached to each port on the SMILE host board. The number at the end of the 
filename refers to the port that is being configured. The local configuration file for 
port 0 would be / etc / smile disks_00. Each disk is identified by a line in the local 
configuration file. The line contains the label assigned in / etc/ smiledisks and then 
the read/write status. The read/write status is defined by RW for read/write and 
RO for read only. The vdisks are accessed in the order in which they appear in the 
configuration file. Only one computer can have a vdisk open read/write at a time. 
The request for read/write will be rejected if the vdisk is alrea.dy rea.d/write for 
someone else. 

EXAMPLE 

Fll..ES 

/ etc/ smile disks contains the following information and the "disk labeled c is to be 
opened read/write on port 2. 

c:/usr /smiledisk:this is the comment for label c 
d:/usr /SMILEb:this is the comment for label d 
cat:/usr /testdisk:this is description 

/etc/smiledisks_Oe would then contain the following. 

c:rw 

fete /smileprin ters 
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SEE ALSO 

smiledisk(8), Technical Note on SMILE 

2 

SMILEDISKS ( 4 ) 
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NAME 

8yms - common object file symbol table format 

SYNOPSIS 

#include <syms.h> 

DESCRIPTION 

Common object files contain information to support symbolic software testing (see 
sdb(l)). Line number entries, linenum(4), and extensive symbolic information permit 
testing at the C source level. Every object file's symbol table is organized as shown 
below. 

File name 1. 
Function 1. 

Local symbols for function 1. 
Function 2. 

Local symbols for function 2. 

Static externs for file 1. 

File name 2. 
Function 1. 

Local symbols for function 1. 
Function 2. 

Local symbols for function 2. 

Static externs for file 2. 

Defined global symbols. 
Undefined global symbols. 

The entry for a symbol is a fixed-length structure. The members of the struct.ure 
hold the name (null padded), its value, and other information. The C structure is 
given below. 

#define SYMNMLEN 8 
#define FILNMLEN 14 
struct syment 
{ 

/* all ways to get symbol name */ union 
{ 

_n-Dame[SYMl\TMLEN]; /* symbol name */ char 
struct 
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}; 

{ 
long 
long 

} ..n..n; 
char 

} Jl; 
long 
short 
unsigned short 
char 
char 

#define n..llame 
#define nJeroes 
#define n_offset 
#define n..llptr 

JlJeroes; 
-D-offset; 

/* = OL when in string table */ 
/* location of name in table */ 

*JlJlptr[2j; /* allows overlaying */ 

D-value; 
n..$cnum; 
D-typej 
nJClass; 
n..numaux; 

..Il . ..Il..llame 

/* value of symbol */ 
/* section number */ 
/* type and derived type */ 
/* storage class */ 
/* number of aux entries */ 

Jl . ..Il..ll . ..IlJeroes 
..Il . ..Il..ll . ..Il_offset 
..n . ..n..nptr[l] 

Meaningful values and explanations for them are given in both syms.h and Common 
Object File Format. Anyone who needs to interpret the entries should seek more 
information in these sources. Some symbols require more information than a single 
entry; they are followed by auxiliary entries that are the same size as a symbol 
entry. The format follows. 

union auxent 
{ 

struct 
{ 

long 
union 

x-tagndx; 
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}; 

{ 

FILE FORMATS 

struct 
{ 

unsigned short xjnno; 
unsigned short XJize; 

} xjnsz; 
long xJsize; 

} XJIlisc; 
union 
{ 

struct 
{ 

} 
struct 
{ 

long 
long 
xJcn; 

xjnnoptr; 
x_endndx; 

unsigned short x_dimen[DTh1NUM]; 
} x-ary; 

} xJcnary; 
unsigned short x-tvndx; 

} x-sym; 
struct 
{ 

} 
struct 
{ 

char xJname[Fn..NMLEN]; 
xJile; 

long x-scnlen; 
unsigned short x-Breloc; 
unsigned short x-Blinno; 

} x-scn; 

struct 
{ 

} 

long 
unsigned short 
unsigned short 
x-tv; 

x_t v fill; 
x_tvlen; 
x-tvran[2]; 

Indexes of symbol table entries begin at zero. 

SEE ALSO 

a.out(4),linenum{4). 
sdb(l) in the ICONjUxY User Reference Manual. 
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CAVEATS 

4 

On machines in which longs are equivalent to ints (3820 computer, VAX), they are 
converted to ints in the compiler to minimize the complexity of the compiler code 
generator. Thus the information about which symbols are declared as longs and 
which, as ints, does not show up in the symbol table. 
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NAME 

term - format of compiled term file. 

SYNOPSIS 

term 

DESCRIPTION 

Compiled terminfo descriptions are placed under the directory /usr /lib/terminro. 
In order to avoid a linear search of a huge ICON/llA'V system directory, a two-level 
scheme is used: /usr /lib/terminCo/c/name where name is the name of the termi­
nal, and c is the first character of name. Thus, arf4 can be found in the file 
/usr/lib/terminro/a/act4. Synonyms for the same t.erminal are implemented by 
multiple links to the same compiled file. 

The format has been chosen so that it will be the same on all hardware. An 8 or 
more bit byte is assumed, but no assumptions about byte ordering or sign extension 
are made. 

The compiled file is created with the compile program, and read by the routine 
setupterm. Both of these pieces of software are part of curses(3X). The file is 
divided into six parts: the header, terminal names, boolean flags, numbers, strings, 
and string table. 

The header section begins the file. This section contains six short integers in the for­
mat described below. These integers are (1) the magic number (octal 0432); (2) the 
size, in bytes, of the names section; (3) the number of bytes in the boolean section; 
(4) the number of short integers in the numbers section; (5) the number of offsets 
(short integers) in the strings section; (6) the size, in bytes, of the string table. 

Short integers are stored in two S-bit bytes. The first byte contains the least 
significant 8 bits of the value, and the second byte contains the most significant 8 
bits. (Thus, the value represented is 256*second+first.) The value -1 is represented 
by 0377, 0377, other negative value are illegal. The -1 generally means that a capa­
bility is missing from this terminal. Note that this format corresponds to the 
hardware of the VAX and PDP-H. Machines where this does not correspond to the 
hardware read the integers as two bytes and compute the result. 

The terminal names section comes next. It contains t.he first line of the terminfo 
description, listing the various names for the terminal, separated by the 'I' character. 
The section is terminated with an ASCII NUL character. 

The boolean flags have one byte for each flag. This byte is either 0 or 1 as the flag is 
present or absent. The capabilities are in the same order as the file <t.erm.h>. 
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Between the boolean section and the number section, a null byte will be inserted, if 
necessary, to ensure that the number section begins on an even byte. All short 
integers are aligned on a short word boundary. 

The numbers section is similar to the flags section. Each capability tahos up two 
bytes, and is stored as a short integer. If the value represented is -1, the capability 
is taken to be missing. 

The strings section is also similar. Each capability is st.ored as a short int.eger, in 
the format above. A value of -1 means the capability is missing. Othe-rwise, the 
value is taken as an offset from the beginning of the string table. Special characters 
in AX or \c notation are stored in their interpreted form. not the printing repre-sen­
tation. Padding information $<nn> and paramete-r information %x are stored 
intact in uninterpreted form. 

The final section is the string table. It contains all the values of string capabilit.ies 
referenced in the string section. Each string is null terminated. 

Note that it is possible for setupterm to expect a different set of capabilities than are 
actually present in the file. Either the database may have been updated since setup­
term has been recompiled (resulting in extra unrecognized entries in the file) or the 
program may have been recompiled more recently than the database was updated 
(resulting in missing entries). The routine setupterm must be prepared for both pos­
sibilities - this is why the numbers and sizes are included. Also, new capabilities 
must always be added at the end of the lists of boolean, number, and string capabili­
ties. 

As an example, an octal dump of the description for the Microterm ACT 4 IS 

included: 

microtermlact4lmicroterm act iv, 
cr=AM, cudl=A J, ind=A J, bel=AG, am, cubl=AH, 
ed=A _ el='" A, clear="'L, cup=AT%pl %c%p2%c, 
cols#80, lines#24, cufl=AX, cuul=AZ, home="'j, 

000 032 001 \0025 \0 \b \0 212 \0 .. \0 m i c r 
020 0 t e r m I act 4 I m i c r 0 

040 t e r mac t i v \0 \0001 \0 \0 
060 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 \0 
~~~p~mm~~mmmmmmmm 
120377377377377 \0 \0002 \0377377377377004 \0006 \0 
140 \b \0377377 377 377 \n \0026 \0030 \0377 377 032 \0 
160 377 377 377 377 034 \0 377 377 036 \0 377 377 377 377 377 377 
~mmmmmmmmmmmmmmmm 

• 
~mmmm ~mmmmmmmmmm 

540377 377 377 377 377 377 007 \0 \r \0 \f \0036 \0037 \0 
560 024 % P 1 % c % p 2 % c \0 \n \003.5 \0 
600 \b \0 ~ \0032 \0 \n \0 
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Some limitations: total compiled entries cannot exceed 4096 bytes. The name field 
cannot exceed 128 bytes. 

Fn..ES 

/usr/lib/terminfo/*/*compiled terminal capability data base 

SEE ALSO 

curses(3X), terminfo(4). 
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NAME 

termcap - terminal capability data base 

SYNOPSIS 

/etc/termcap 

DES CRlP TION 

Termcap is a data base describing terminals, used, e.g., by vi(l) and curse8(3X). 
Terminals are described in termcap by giving a set of capabilities which they have, 
and by describing how operations are performed. Padding requirements and initiali­
zation sequences are included in termcap. 

Entries in termcap consist of a number of ":' separated fields. The first entry for each 
terminal gives the names which are known for the terminal, separated by'!, charac­
ters. The first name is always 2 characters long and is used by older version 6 sys­
tems which store the terminal type in a 16 bit word in a systemwide data base. The 
second name given is the most common abbreviation for the terminal, and the last 
name given should be a long name fully identifying the terminal. The second name 
should contain no blanks; the last name may well cont.ain blanks for readability. 

CAPABILITIES 

(P) indicates padding may be specified 
(P*) indicates that padding may be based on no. lines affected 

Name Type Pad! Description 
ae str (P) End alternate character set 
al str (P*) Add new blank line 
am bool Terminal has automatic margins 
as str (P) Start alternate character set 
bc str Backspace if not AH 
bs bool Terminal can backspace wit.h AH 
bt str (P) Back tab 
bw bool Backspace wraps from column 0 to 

last column 
CC str Command character in prototype if 

terminal settable 
cd str (P*) Clear to end of display 
ce str (P) Clear to end of line 
ch str (P) Like cm but horizontal motion only, 

line stays same 
cl str (P*) Clear screen 
cm str (P) Cursor motion 
co num Number of columns in a line 
er str (P*) Carriage return, (default AM) 
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(- cs str ~P) Change scrolling region (vt100), like em 
cv str P) Like ch but vertical only. 
da bool Display may be retained above 
dB num Number of millisec of bs delay needed 
db bool Display may be retained below 
dC num Number of millisec of cr delay needed 
dc str (P*) Delete character 
dF num Number of millisec of ft' delay needed 
dl str (P*) Delete line 
dm str Delete mode (enter) 
dN num Number of millisec of nl delay needed 
do str Down one line 
dT num Number of millisec of tab delay needed 
ed str End delete mode 
ei str End insert mode; give ":ei=:" if ie 
eo str Can erase overstrikes with a blank 
ft' str (P*) Hardcopy terminal page eject (default 

AL) 
hc bool Hardcopy terminal 
hd str Half-line down (forward 1/2 linefeed) 
ho str Home cursor (if no em) 
hu str Half-line up (reverse 1/2 linefeed) 
hz str Hazeltine; can't print ~'s 
Ie str (P) Insert character 
if str Name of file containing is 

It im bool Insert mode (enter); give ":im=:" if 
ie 

in bool Insert mode distinguishes nulls on 
display 

ip str (P*) Insert pad after character inserted 
IS str Terminal initialization string 
kO-k9 str Sent by "other" function keys 0-9 
kb str Sent by backspace key 
kd str Sent by terminal down arrow key 
ke str Out of "keypad transmit" mode 
kh str Sent by home key 
kl str Sent by terminal left arrow key 
kn num Number of "other" keys 
ko str Termcap entries for other non-function keys 
kr str Sent by terminal right arrow key 
ks str Put terminal in "keypad transmit" mode 
ku str Sent by terminal up arrow key 
10-19 str Labels on "other" function keys 
Ii num Number of lines on screen or page 
II str Last line, first column (if no em) 
rna str Arrow key map, used by vi version 2 

only 
ml bool Safe to move while in insert mode 
ml str Memory lock on above cursor. 
ms bool Safe to move while in standout and 

underline mode 

(-~/ mu str Memory unlock (turn oft' memory lock). 
nc bool No correctly working carriage return 
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(DM2500,H2000) 
nd str Non-destructive space (cursor right) 
nl str (P*) Newline character (default \n) 
ns bool Terminal is a CRT but doesn't scrolL 
os bool Terminal overstrikes 
pc str Pad character (rather than .null) 
pt bool Has hardware tabs (may need to beset 

with is) 
se str End stand out mode 
sf str (P) Scroll forwards 
sg num Number of blank chars left by so or st' 
so str Begin stand out mode 
sr str (P) Scroll reverse (backwards) 
ta str (P) Tab (other than "lor with padding) 
tc str Entry of similar terminal - must be last 
te str String to end programs that use em 
ti str String to begin programs that use em 
uc str Underscore one char and move past it 
ue str End underscore mode 
ug num Number of blank chars left by us or ue 
ul bool Terminal underlines even though it 

doesn't overstrike 
up str Upline (cursor up) 
us str Start underscore mode 
vb str Visible bell (may not move cursor) 
ve str Sequence to end open/visual mode 
vs str Sequence to start open/visual mode 
xb bool Beehive (fl=escape, f2==ctrl C) 
xn bool A newline is ignored after a wrap 

(Concept) 
xr bool Return acts like ee \r \n 

(Delta Data) 
xs bool Standout not erased by writing over 

it (HP 264?) 
xt bool Tabs are destructive,magic -socnar 

(Teleray 1061) 

A Sample Entry 

The following entry, which describes the Coneept....,IOO, is among the more complex 
entries in the termcap file as of this writing. (This part.icular concept entry is out­
dated, and is used as an example only.) 

cl IClOOlconceptlOO:is==\EU\Ef\E7\E5\E8\EI\ENH\EK\E\200\Eo&\200:\ 
:al==3*\EAR:am:bs:cd=16*\EAC:ce=l6\EAS:cl 2*AL:cm=\Ea%+ %+ :co#80:\ 
:dc=16\EA A:dl==3*\EAB:ei=\E\200:eo:im=\EAP:in:ip=16*:li#24:mi:nd=\E=:\ 
:se-\Ed\Ee:so \ED\EE:ta=8\t:ul:up=\E;:vb \Ek\EK:xn: 

Entries may continue onto multiple lines by giving a \ as the last character of a line, 
and that empty fields may be included for readability (here between the last field on 
a line and the first field on the next). Capabilities in termcap are of three types: 
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Boolean capabilities which indicate that the terminal has some particular feature, 
numeric capabilities giving the size of the terminal or the size of particular dela.ys, 
and string capabilities, which give a sequence which can be used to perform particu­
lar terminal operations. 

Types of Capabilities 

All capabilities have two letter codes. For instance, the fact that the Concept has 
"automatic margins" (i.e. an automatic return and linefeed when the end of a line is 
reached) is indicated by the capability am. Hence the description of the Concept 
includes am. Numeric capabilities are followed by the eharaet.er '#' and t.hen the 
value. Thus eo which indicates the number of eolumns the terminal has gives t.he 
value '80' for the Concept. 

Finally, string valued capabilities, such as ee (clear to end of line sequence) are given 
by the two character code, an 1=', and then a string ending at the next following I:'. 
A delay in milliseconds may appear after the 1=' in such a capability, and padding 
characters are supplied by the editor after the remainder of the string is sent. to pro­
vide this delay. The delay can be either a integer, e.g. 120', or an integer followed by 
an 1*', i.e. '3*'. A '*' indicates that the padding required is proportional to the 
number of lines affected by the operation, and the amount given is the per-affected­
unit padding required. When a '*' is specified, it is sometimes useful to give a delay 
of the form '3.5' specify a delay per unit to tenths of milliseconds. 

A number of escape sequences are proyided in the string valued capabilities for easy 
encoding of characters there. A \E maps to an ESCAPE character, "x maps t,o a 
control-x for any appropriate x, and the sequences \n \r \t \b V give a newline, 
return, tab, backspace and formfeed. Finally, charact,ers may be given as three 
octal digits after a \, and the characters .. and \ may be given as \ .. and \ \. If it is 
necessary to place a : in a capability it must be escaped in octal as \072. If it is 
necessary to place a null character in a string capability it must be encoded as \200. 
The routines which deal with termcap use C strings, and strip the high bits of the 
output very late so that a \200 comes out as a \000 would. 

Preparing Descriptions 

We now outline how to prepare descriptions of terminals. The most effective way to 
prepare a terminal description is by imitating the description of a similar terminal in 
termcap and to build up a description gradually, using partial descriptions with ex to 
check that they are correct. Be aware that a very unusual terminal may expose 
deficiencies in the ability of the termcap file to describe it. or bugs in ex. To easily 
test a new terminal description you can set the environment variable TERMCAP to 
a path name of a file containing the description you are working on and the editor 
will look there rather than in /etc/termcap. TER}.ICAP can also be set to the 
termcap entry itself to avoid reading the file when starting up the editor. (This only 
works on version 7 systems.) 

Basic capabilities 
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The number of columns on each line for the terminal is given by the eo numeric 
capability. If the terminal is a CRT, then the number of lines on the screen is given 
by the Ii capability. If the terminal wraps around to the beginning of the next line 
when it reaches the right margin, then it should have the am capability. If the ter­
minal can clear its screen, then this is given by the cl string capability. If the termi­
nal can backspace, then it should have the bl capability, unless a backspace is 
accomplished by a character other than AH (ugh) in which case you should give this 
character as the be string capability. If it overstrikes (rather than clearing a posi­
tion when a character is struck over) then it should have the 08 capability. 

A very important point here is that the local cursor motions encoded in termcap are 
undefined at the left and top edges of a CRT terminal. The edit.or will never attempt 
to backspace around the left edge, nor will it attempt to go up locally oft' the top. 
The editor assumes that feeding off the bottom of the screen will cause the screen to 
scroll up, and the am capability tells whether the cursor st.icks at the right edge of 
the screen. If the terminal has switch selectable automatic margins, the termcap file 
usually assumes that this is on, i.e. am. 

These capabilities suffice to describe hardcopy and "glass-tty" terminals. Thus the 
model 33 teletype is described as 

t31331 tty33:co#72:os 

while the Lear Siegler ADM-3 is described as 

clladm3131lsi adm3:a,m:bs:cl=~Z:li#24:co#80 

Cursor addressing 

Cursor addressing in the terminal is described by a em string capability, with 
printJ(3S) like escapes %x in it. These substitute to encodings of the current line or 
column position, while other characters are passed through unchanged. If the em 
string is thought of as being a function, then its argument.s are the line and then the 
column to which motion is desired, and the % encodings have t.he following mean­
ings: 

%d as in print/, 0 origin 
%2 like %2d 
%3 like %3d 
%. like %c 
%+x adds x to value, then %. 
%>xy if value> x adds y, no output. 
%r reverses order of line and column, 

%i 
%% 
%n 

no output 
increments line/column (for 1 origin) 
gives a single % 
exclusive or row and column with 0140 
(DM2500) 

%B BCD (16*(x/lO)) + (x%lO), no output. 
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%0 Reverse coding (x-2*(x%16)), no output. 
(Delta Data). 

Consider the HP2645, which, to get to row 3 and column 12, needs to be sent 
\E&aI2c03Y padded for 6 milliseconds. Note that. the order of the rows and 
columns is inverted here, and that the row and column are printed as two digits. 
Thus its em capability is "cm==6\E&%r%2c%2Y". The Microt.erm ACT-IV needs the 
current row and column sent preceded by a AT, with the row and column simply 
encoded in binary, "cm="T%.%.". Terminals which use "%." need to be able to 
backspace the cursor (be or be), and to move the cursor up one line on the screen 
(up introduced below). This is necessary because it is not always safe to t.ransmit 
\t, \n AD and \r, as the system may change or discard them. 

A final example is the LSI ADM-3a, which uses row and column offset by a blank char­
acter, thus "cm \E %+ %+ ". 

Cursor motions 

If the terminal can move the cursor one position to the right, leaving the character 
at the current position unchanged, then this sequence should be given as nd (non­
destructive space). If it can move the cursor up a line on the screen in the same 
column, this should be given as up. If the terminal has no cursor addressing capabil­
ity, but can home the cursor (to very upper left corner of screen) then this can be 
given as hOi similarly a fast way of getting to the Jower Jeft hand corner can be 
given as 11; this may involve going up with up from the home position, but the editor 
will never do this itself (unless 11 does) because it makes no assumption about the 
effect of moving up from the home position. 

Area clears 

If the terminal can clear from the current position to the end of the line, leaving the 
cursor where it is, this should be given as ceo If the terminal can clear from the 
current position to the end of the display, then this should be given as cd. The edi­
tor only uses cd from the first column of a line. 

Insert/delete line 

If the terminal can open a new blank line before the line where the cursor is, this 
should be given as a1; this is done only from the first position of a line. The cursor 
must then appear on the newly blank line. If the terminal can delete the line which 
the cursor is on, then this should be given as dl; this is done only from the first posi­
tion on the line to be deleted. If the terminal can scroll the screen backwards, then 
this can be given as sb, but just al suffices. If the terminal can retain display 
memory above then the da capability should be given; if display memory can be 
retained below then db should be given. These let the editor understand that delet­
ing a line on the screen may bring non-blank lines up from below or that scrolling 
back with sb may bring down non-blank lines. 
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Insert /delete eharacter 

There are two basic kinds of intelligent terminals with respect to insert/delete char­
acter which can be described using termcap. The most common insert/delete charac­
ter operations affect only the characters on the current line and shift characters off 
the end of the line rigidly. Other terminals, such as the Concept 100 and the Perkin 
Elmer Owl, make a distinction between typed and untyped blanks on the screen, 
shifting upon an insert or delete only to an untyped blank on the screen which is 
either eliminated, or expanded to two untyped blanks. You can find out which kind 
of terminal you have by clearing the screen and then typing text separated by cursor 
motions. Type "abc def" using local cursor motions (not spaces) between the 
"abc" and the "def". Then position the cursor before the "abc" and put the termi­
nal in insert mode. If typing characters causes the rest of the line to shift rigidly 
and characters to faU off the end, then your terminal does not distinguish between 
blanks and untyped positions. If the "abc" shifts over to the "def" which then move 
together around the end of the current line and onto the nE'xt as you insert, you haye 
the second type of terminal, and should give the capability in, which stands for 
"insert null". If your terminal does something different and unusual then you may 
have to modify the editor to get it to use the insert mode your terminal defines. We 
have seen no terminals which have an insert mode not not falling into one of these 
two classes. 

The editor can handle both terminals which have an insert mode, and terminals 
which send a simple sequence to open a blank position on the current line. Give as 
im the sequence to get into insert mode, or give it an empty value if your terminal 
uses a sequence to insert a blank position. Give as ei the sequence to IE'ave insert' /' 
mode (give this, with an empty value also if you gave im so). Now give as ie any 
sequence needed to be sent just before sending the character to be inserted. Most 
terminals with a true insert mode will not give ie, terminals which send a sequence 
to open a screen position should give it here. (Insert mode is preferable to the 
sequence to open a position on the screen if your terminal has both.) If post insert 
padding is needed, give this as a number of milliseconds in ip (a string option). Any 
other sequence which may need to be sent after an insert of a single character may 
also be given in ip. 

It is occasionally necessary to move around while in insert mode to delete characters 
on the same line (e.g. if there is a tab after the insertion position). If your terminal 
allows motion while in insert mode you can give the capability mi to speed up insert­
ing in this case. Omitting mi will affect only speed. Some terminals (notably 
Datamedia's) must not have mi because of the way their insert mode works. 

Finally, you can specify delete mode by giving dm and ed to enter and exit delete 
mode, and dc to delete a single character while in delE't.e mode. 

Highlighting, underlining, and visible bells 

If your terminal has sequences to enter and exit standout mode these can bE' given as 
so and se respectively. If there are several flavors of standout. mode (such as inverse f" 
video, blinking, or underlining - half bright is not. usually an acct"ptable "standout" \.~. __ ., 
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mode unless the terminal is in inverse video mode constantly) the preferred mode is 
inverse video by itself. If the code to change into or out of standout mode leaves one 
or even two blank spaces on the screen, as the TVI 912 and Teleray 1061 do, then 
ug should be given to tell how many spaces are left. 

Codes to begin underlining and end underlining can be given as U8 and ue respec­
tively. If the terminal has a code to underline the current character and move the 
cursor one space to the right, such as the Microterm Mime, this can be given as uc. 
(If the underline code does not move the cursor to the right, give the code followed 
by a nondestructive space.) 

Many terminals, such as the HP 2621, automatically leave standout mode when they 
move to a new line or the cursor is addressed. Programs using standout mode should 
exit standout mode before moving the cursor or sending a newline. 

If the terminal has a way of flashing the screen to indicate an error quietly (a bell 
replacement) then this can be given as vb; it must not move the cursor. If the ter­
minal should be placed in a different mode during open and visual modes of ex, this 
can be given as vs and ve, sent at the start and end of these modes respectively. 
These can be used to change, e.g., from a underline to a block cursor and back. 

If the terminal needs to be in a special .mode when running a program that addresses 
the cursor, the codes to enter and exit this mode can be given as ti and teo This 
arises, for example, from terminals like the Concept with more than one page of 
memory. If the terminal has only memory relative cursor addressing and not screen 
relative cursor addressing, a one screen-sized window must be fixed into the terminal 
for cursor addressing to work properly. 

If your terminal correctly generates underlined characters (with no special codes 
needed) even though it does not overstrike, then you should give the capability u1. If 
overstrikes are erasable with a blank, then this should be indicated by giving eo. 

Keypad 

If the terminal has a keypad that transmits codes when the keys are pressed, this 
information can be given. Note that it is not possible to handle terminals where the 
keypad only works in local (this applies, for example, to t.he unshifted HP 2621 keys). 
If the keypad can be set to transmit or not transmit, give t~se codes as ks and ke. 
Otherwise the keypad is assumed to always transmit. The codes sent by the left 
arrow, right arrow, up arrow, down auow, and home keys can be given as kl, kr, 
ku, kd, and kh respectively. If there are function keys such as CO, fl, ... , f9, the 
codes they send can be given a.s kO, kl, ••• , k9. If these keys have labels other than 
the default CO through f9, the labels can be given as 10, 11, ••• , 19. If there are other 
keys that transmit the same code as the terminal expects for the corresponding 
function, such as clear screen, the termcap 2 letter codes can be given in the ko 
capability, for example, ":ko=cl,ll,sf,sb:", which says that the terminal has clear, 
home down, scroll down, and scroll up keys that transmit the same thing as the cl, Il, 
sf, and sb entries. 
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The ma entry is also used to indicate arrow keys on terminals which have single 
character arrow keys. It is obsolete but still in use in version 2 of vi, which must be 
run on some minicomputers due to memory limitations. This field is redundant with 
kI, kr, ku, kd, and kh. It consists of groups of two characters. In each group, ihe 
first character is what an arrow key sends, the second character is the corresponding 
vi command. These commands are h for kI, j for kd, k for ku, 1 for kr, and H for 
kh. For example, the mime would be :ma-A K,rZk A X1: indicating arrow keys left 
("H), down ("K), up rZ), and right eX). (There is no home key on the mime.) 

Miscellaneous 

If the terminal requires other than a null (zero) character as a pad, then this can be 
given as pc. 

If tabs on the terminal require padding, or if the terminal uses a character other 
than AI to tab, then this can be given as tao 

Hazeltine terminals, which don't allow ,~, characters to be printed should indicate 
hz. Datamedia terminals, which echo carriage-return linefeed for carriage return 
and then ignore a following linefeed should indicate nco Early Concept terminals, 
which ignore a linefeed immediately after an am wrap, should indicate xn. If an 
erase-eol is required to get rid of standout (instead of merely writing on top of it), xs 
should be given. Teleray terminals, where tabs turn all characters moved over to 
blanks, should indicate xt. Other specific terminal problems may be corrt'cted by 
adding more capabilities of the form xx. 

Other capabilities include is, an initialization string for the terminal, and if, the 
name of a file containing long initialization strings. These strings are expected to 
properly clear and then set the tabs on the terminal, if the terminal has set table 
tabs. If both are given, is will be printed before if. This is useful where if is 
/usr/lib/tabset/std but is clears the tabs first. 

Similar Terminals 

If there are two very similar termina.ls, one can be defined as being just likt' the 
other with certain exceptions. The string capability tc can be given with the name 
of the similar terminal. This capability must be last and t.he combined length of the 
two entries must not exceed 1024. Since termlib routines st'arch t.he entry from left to 
right, and since the tc capability is replaced by the corresponding entry, the capabil­
ities given at the left override the ones in the similar terminal. A capability can be 
canceled with xx@ where xx is the capability. For example, the entry 

hn 12621nl:ks@ke@tc-2621: 

defines a 2621nl that does not have the ks or ke capabilities, and hence does not 
turn on the function key labels when in visual mode. This is useful for different 
modes for a terminal, or for different user preferences. 
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Fn.ES 

/etc/termcap file containing terminal descriptions 

SEE ALSO 

eX(l), curses(3X), vi(l), more(l) 

AUTHOR 

BUGS 

10 

William Joy 
Mark Horton added underlining and keypad support 

Ex allows only 256 characters for string capabilities, and the routines in curses(3X) 
do not check for overflow of this buffer. The total length of a single entry (excluding 
only escaped newlines) may not exceed 1024. 

The rna, VB, and ve entries are specific to the vi program. 

Not all programs support all entries. There are entries that are not supported by 
any program. 
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NAME 

term info - terminal capability data base 

SYNOPSIS 

lusr Ilib/terminfo/*l* 

DESCRIPTION 

Termin/o is a data base describing terminals, used, e.g." by vi{l) and curses(3X). 
Terminals are described in termin/o by giving a set of capabilities which they have, 
and by describing how operations are performed. Padding requirements and initiali­
zation sequences are included in termin/o. 

Entries in termin/o consist of a number of ',' separated fields. 'Vhite space after each 
I,' is ignored. The first entry for each terminal gives the names which are known for 
the terminal, separated by 'I' characters. The first name given is the most common 
abbreviation for the terminal, the last name given should be a long name fully iden­
tifying the terminal, and all others are understood as synonyms for the terminal 
name. All names but the last should be in lower case and contain no blanks; the last 
name may well contain upper case and blanks for readability. 

Terminal names (except for the last, verbose entry) should be chosen using the fol­
lowing conventions. The particular piece of hardware making up the terminal should 
have a root name chosen, thus "hp2621". This name should not contain hyphens, 
except that synonyms may be chosen that do not conflict with other names. Modes 
that the hardware can be in, or user preferences, should be indicated by appending a 
hyphen and an indicator of the mode. Thus, a vt100 in 132 column mode would be 
vt100-w. The following suffixes should be used where possible: 

Suffix Meaning Example 
-w Wide mode (more than 80 columns) vt100-w 
-am With auto. margins (usually defau1t.) vt100-am 
-nam 'Without automatic margins vt100-nam 
-n Number of lines on the screen aaa-60 
-oa No arrow keys (leave them in local) clOO-na 
-np Number of pages of memory cl00-4p 
-rv Reverse video clOO-rv 

CAP ABn..ITIES 

The variable is the name by which the programmer (at the terminfo level) accesses 
the capability. The capname is the short name used in t.he text of the database, and 
is used by a person updating the database. The i.code is the two letter internal code 
used in the compiled database, and always corresponds to the old termcap capabil-
ity name. Capability names have no hard lengt.h limit., but an informal limit of 5 rf -', 
characters has been adopted to keep them short and to allow the tabs in the source ~j 
file caps to line up nicely. Whenever possible, names are C'hosE'n t.o be thE' samE' as 
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( or similar to the ANSI X3.64-1979 standard. Semantics are also intended to match 
those of the specification. 

(P) indicates that padding may be specified 

(G) indicates that the string is passed through tparm withparms as given (#a). 

(*) indicates that padding may be based on the number of lines affected 

(#.) • indicates the ath parameter. 

Variable Cap- I. Description 
Boolean. name Code 

autoJefLmargin, bw bw cubl wraps from column 0 to last column 
auto..righLmargin, am am Terminal has automatic margins 
beehive...gliteh, xsb xb Beehive (ft==escape, f2==etrl C) 
eeoUtandout...gliteh, xhp xs Standout not erased by overwriting (hp) 
eat..newline...glitch, xenl xn newline ignored after 80 cols (Concept) 
erase_overstrike, eo eo Can erase overstrikes with a blank 
generic_type, gn gn Generic line t,ype (e.g." dialup, switch). 
har~eopy, hc hc Hardcopy terminal 
has..metaJcey, km km Has a meta key (shift, sets parity bit) 
hasJtatusJine, hs hs Has extra "status line" 
insert..null...glitch, in In Insert mode distinguishes nulls 
memory_above, da da Display may be retained above the screen 
memory_below, db db Display may be retained below the screen 
move-insert..mode, mir mi Safe to move while in insert mode 

( 
moveJtandout..mode, msgr ms Safe to move in standout modes 
over...strike, os os Terminal overstrikes 
statusJine_esc_ok, eslok es Escape can be used on the status line 
teleray...glitch, xt xt Tabs ruin, magic so char (Teleray 1061) 
tilde...glitch, hz hz Hazeltine; can not print - 's 
transparenLunderline, ul ul underline character overstrikes 
XOD-Xoff, xon xo Terminal uses xon/xoff handshaking 

Numbers: 
eolumns, cols co Number of columns in a line 
iniLtabs, it it Tabs initially every # spaces 
lines, lines li Number of lines on screen or page 
lines_oLmemory, 1m 1m Lines of memory if > lines. 0 means varies 
magic_cookie...glitch, xmc sg Number of blank chars left by smso or rmso 
paddinS-,baud..rate, pb pb Lowest baud where cr Inl padding is needed 
virtuaLterminal, vt vt Virt.ual terminal number (UNIX system) 
widtbJtatusJine, wsl ws No. columns in status line 

Strings: 
back-tab, cbt bt Back tab (P) 
bell, bel bl Audible signal (bell) (P) 
carriage..return, cr cr Carriage return (p*) 
changeJCrolI..region, csr es change to lines #1 through #2 (vt100) (PG) 
clear JlLtabs, tbe et Clear all tab st,ops (P) 
c1earJereen, clear cl Clear screen and home cursor (P*) 
elr_eol, el ce Clear t,o end of line (P) 

(/ 
elr_eos, ed cd Clear to end of display (p*) 
coluIDD-address, hpa ch Set cursor column (PG) 
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~ :/ 
commancLcharacter, cmdch CC Term. set table cmd char in prototype 
cursorJddress, cup cm Screen reI. cursor motion row #1 col #2 (PG) 
cursor_down, cudl do Down one line 
cursor -home, home ho Home cursor (if no cup) 
cursorJnvisible, civis vi Make cursor invisible 
cursorJeft, cubl Ie Move cursor left one space 
cursor-mem-.address, mrcup OM Memory relative cursor addressing 
cursor..normal, cnorm ve Make cursor appear normal (undo vs/vi) 
cursot...right, cufl nd Non-destructive space (cursor right) 
cursor_toJl, 11 11 Last line, first column (if no cup) 
cursor_up, cuul up Upline (cursor up) 
cursor_visible, cvvis vs Make cursor very visible 
delete_character, dchl dc Delete character (P*) 
deleteJine, dll dl Delete line (P*) 
dis--statusJine, dsl ds Disable status line 
dowualfJine, hd hd Half-line down (forward 1/2 linefeed) 
enterJlt_charseLmode, smacs as Start alternat.e charact.er set (P) 
enter_blink-mode, blink mb Turn on blinking 
enter_bolc:Lmode, bold md Turn on bold (extra bright) mode 
enter_ca-IDode, smcup ti String to begin programs that use cup 
enter _delete-IDode, smdc dm Delete mode (enter) 
enter _diID-rnode, dim mh Turn on half-bright mode 
enter Jnsert-IDode, smir im Insert mode (enter); 
enter _protectedJDode, prot mp Turn on protected mode 
enter...reverse-IDode, rev mr Turn on reverse video mode 
enter --secure-IDode, invis mk Turn on blank mode (chars invisible) 
enter --standouLmode, smso so Begin stand out mode 
enter_underline_mode, smul us Start underscore mode 
erase_chars ech ec Erase #1 characters (PG) 
exi tJlt_charsetJDode, rmacs ae End alternate character set (P) 
exitJttribute-IDode, sgrO me Turn off all attributes 
exit_ca-mode, rmcup te String to end programs that use cup 
exit_delete-mode, rmdc ed End delete mode 
exitJnsert-mode, rmir ei End insert mode 
exit--standouLmode, rmso se End stand out mode 
exit_underline-mode, rmul ue End underscore mode 
fiashJcreen, flash vb Visible bell (may not. move cursor) 
formJeed, ff ff Hardcopy terminal page eject (P.) 
from--statusJine, fsl fs Ret,urn from status line 
init_Istring, isl i1 Terminal init.ialization string 
iniL2string, is2 . ., 

I. Terminal initialization string 
init_3string, is3 i3 Terminal initialization string 
init.J)le, if if Name of file containing is 
insert_c haracter, ichl ic Insert character (P) 
insertJine, ill 801 Add new blank line (P*) 
insert_padding, ip ip Insert pad aft,er character inserted (P*) 
key_backspace, kbs kb Sent by backspace key 
key_catab, ktbc ka Sent by clear-all-tabs key 
key_clear, kclr kC Sent. by clear screen or erase key 
key_ctab, kctab kt Sent by clear-t.ab key 
key_dc, kdchl kD Sent by delete charact.er key rr--'" 
key_dl, kdll kL Sent. by delet.e line key I 

"--key_down, kcudl kd Sent by terminal down arrow key 
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key_eic, krmir kM Sent by rmir or smir in insert mode 
key_eol, kel leE Sent by clear-to-end-of-line key 
keY_e06, ked kS Sent by clear-to-end-of-screen key 
keyJO, kfO kO Sent by funct.ion key CO 
keyJl, kCl kl Sent by function key fl 
keyJI0, kClO ka Sent by function key flO 
keyJ2, kf2 k2 Sent by function key f2 
keyJ3, kf3 k3 Sent by function key f3 
keyJ4, kC4 k4 Sent by Cunction key f4 
keyJ5, kf5 k5 Sent by function key f5 
keyJ6, kf6 k6 Sent by function key f'6 
keyJ7, kf7 k7 Sent by Cunct.ion key f7 
key-fS, krs kS Sent by function key fS 
keyJ9, kf9 kg Sent. by funct.ion key f9 
key--home, khome kh Sent by home key 
keyjc, kichl kI Sent by ins char/enter ins mode key 
keyjl, kill kA Sent by insert line 
keyJeft, kcubl kl Sent by terminal left arrow key 
keyJl, kll kH Sent by home-down key 
keYJlpage, knp kN Sent by next,-page key 
key_ppage, kpp kP Sent by previous-page key 
keYJight, kcufl kr Sent by terminal right arrow key 
key-sf, kind kF Sent by scroll-forward/down key 
key-sr, kri kR Sent by scroll-backward/up key 

,t key-stab, khts kT Sent by set-tab key 
key_up, kcuul ku Sent by terminal up arrow key 
keypadJocal, rmkx ke Out. of "keypad transmit" mode 
keypad-xmit, smkx ks Put terminal in "keypad transmit" mode 
labJO, If 0 10 Labels on function key fO if not CO 
labJl, Ifl 11 Labels on function key Cl if not fl 
labJ10, lClO la Labels on function key flO if not flO 
labJ2, If2 12 Labels on function key f2 if not f2 
labJ3, lC3 13 Labels on function key f3 if not f3 
labJ4, lC4 14 Labels on function key f4 if not f4 
labJ5, If 5 15 Labels on function key fS if not f5 
labJ6, IfB 16 Labels on function key f6 if not f'6 
labJ7, 1f7 17 Labels on funct.ion key f7 if not f7 
lab-fS, Irs 18 Labels on funct.ion key rs if not f8 
labJ9, Ir9 19 Labels on function key f9 if not f9 
meta_on, smm mm Turn on "met,a mode" (Sth bit) 
meta_off, rmm mo Turn off "met.a mode" 
newline, nel nw Newline (behaves like cr followed by If) 
pa<Lchar, pad pc Pad charact.er (rather than null) 
parlILdch, dch DC Delete #1 chars (pG.) . 
parlILdeleteJine, dl DL Delete #1 lines (PG.) 
parlILdowILcursor, cud DO Move cursor down # 1 lines (PG.) 
parm-ich, ich IC Insert #1 blank chars (PG.) 
parIILindex, indn SF Scroll forward #1 lines (PG) 
parIILinsertJine, il AL Add #1 new blank lines (PG.) 
parmJeft_cursor, cub LE Move cursor left. #1 spaces (PG) 

C parIIlJighLcursor, cuf RI Move cursor right #1 spaces (PG.) 
parIIlJindex, rin SR Scroll backward #1 lines (PG) 
parlILup_cursor, cuu UP Move cursor up #1 lines (PG.) 
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pkey..key, prkey pk Prog funet key #1 to type string #2 
pkeyJoeal, ploc pI Prog funct key #1 to execute string #2 
pkey..xmit, pfx px Prog funct key #1 to xmit string #2 
print..JIcreen, mcO ps Print content.s of the screen 
prtr_oft', mc4 pf Turn oft' the printer 
prtr_on, mc5 po Turn on the printer 
repeat_char, rep rp Repeat char #1 #2 times. (PQ.) 
resetJstring, rsl rl Reset terminal completely to sane modes. 
reset..2string, rs2 r2 Reset terminal completely to sane modes. 
reset_Sstring, rs3 r3 Reset terminal completely to sane modes. 
resetJile, rf rf Name of file containing reset string 
restore_cursor, rc rc Restore cursor to position of last sc 
row -&ddress, vpa cv Vertical position absolute (set row) (PG) 
save_cursor, sc sc Save cursor posit.ion (P) 
scrolUorward, ind sf Scroll text. up (P) 
scrolLreverse, ri sr Scroll text down (P) 
set-&ttributes, sgr sa Define the video attributes (PG9) 
seLtab, hts st Set a tab in all rows, current column 
seLwindow, wind wi Current window is lines #1-#2 cols #3-#4 
tab, ht ta Tab to next 8 space hardware tab stop 
to..JIta tusJine, tsl ts Go to status line, column #1 
underline_char, uc uc Underscore one char and move past it 
up..halUine, hu hu Half-line up (reverse 1/2 linefeed) 
iniLprog, iprog iP Path name of program for init 
key-&l, ka1 KI Upper left of keypad 
keYJ3, ka3 K3 Upper right of keypad 
key_b2, kb2 r" '-- Center of keypad 
key_el, kc1 K4 Lower left of keypad 
key_c3, kc3 K5 Lower right of keypad 
prtr.Jlon, mc5p pO Turn on the printer for #1 bytes 

A Sample Entry 

The following entry, which describes the Concept-lOO, is among the more complex 
entries in the terminfo file as of this writing. 

conceptlOOlclOOl conceptlcl04lcl()()'4plconcept 100, 
am, bel_AG, blank-\EH, blink-\EC, clear_AL$<2*>, cnorm-\Ew, 
cols#80, cr_AMS<9>, cubl_AH, cudl_ A J, cufl-\E-, 
cup-\Ea%pl%' '%+%c%p2%' '%+%c, 
cuul-\E;, cvvis-\EW, db, dchl-\E'A$<16*>, dim-\EE, dll-\E'B$<3*>, 
ed-\EA CS<16*>, el-\E'US<16>, eo, ftash-\Ek$<20>\EK, ht-\t$<8>, 
iIl~\E'RS<3*>, in, ind_A J, jnd_A J$<9>, ip-$<16*>, 
is2-\EU\Ef\E7\E5\E8\EI\ENH\EK\E\200\Eo&\200\Eo\47\E, 
kbs_Ah, kcubl-\E>, kcudl-\E<, kcufl-\E-. kcuul-\E;, 
kfl-\E5, kf2-\E6, kf3-\E7, khome-\E?, 
lines*24, mir,' pb#9600, prot-\EI, rep-\Er%pl%c%p2%' '%+%c$<.2*>. 
rev-\ED, rmcup-\Ev S<6>\Ep\r\n, rmir-\E\200. rmkx-\Ex. 
rmso-\Ed\Ee, rmul-\Eg, rmul-\Eg, sgrO-\EN\200, 
smcup-\EU\Ev 8p\Ep\r, smir-\E'P, smkx-\EX, smso-\EE\ED. 
smul-\EG, tabs, ul, vt#8, xenl, 
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Entries may continue onto multiple lines by placing white space at the beginning of 
each line except the first. Comments may be included on lines beginning with "#". 
Capabilities in terminJo are of three types: Boolean capabilities which indicate that 
the terminal has some particular feature, numeric capabilities giving the size of the 
terminal or the size of particular delays, and string capabilities, which give a 
sequence which can be used to perform particular terminal operations. 

Types of Capabilities 

All capabilities have names. For instance, the fact that the Concept has automatic 
margins (i.e., an automatic return and linefeed when the end of a line is reached) is 
indicated by the capability am. Hence the description of the Concept includes am. 
Numeric capabilities are followed by the character '#' and then the value. Thus 
eols, which indicates the number of columns the terminal has, gives the value '80' for 
the Concept. 

Finally, string valued capabilities, such as el (clear to end of line sequence) are given 
by the twc>character code, an '=', and then a string ending at the next following','. 
A delay in milliseconds may appear anywhere in such a capability, enclosed in $< .. > 
brackets, as in el=\EK$<3>, and padding characters are supplied by tputs to prc> 
vide this delay. The delay can be either a number, e.g., '20', or a number followed 
by an '*', i.e., '3*'. A '*' indicates that the padding required is proportional to the 
number of lines affected by the operation, and the amount given is the per-affected­
unit padding required. (In the case of insert character, the factor is still the number 
of lines affected. This is always one unless the terminal has xenl and the software 
uses it.) When a '*' is specified, it is sometimes uSt'ful to give a delay of the form 
'3.5' to specify a delay per unit to tenths of milliseconds. (Only one decimal place is 
allowed.) 

A number of escape sequences are provided in the string valued capabilities for easy 
encoding of characters there. Both \E and \e map to an ESCAPE character, AX 

maps to a control-x for any appropriate x, and the sequences \n \1 \r \t \b \f \8 
give a newline, linefeed, return, tab, backspace, formfeed, and space. Other escapes 
include \ ~ for ~, \ \ for \, \, for comma, \: for :, and \0 for null. (\0 will produce 
\200, which does not terminate a string but behaves as a null character on most. t.er­
minals.) Finally, characters may be given as three octal digits aft.er a \. 

Sometimes individual capabilities must be commented out. To do this, put a period 
before the capability name. For example, see tht' second ind in the exam pit' above. 

Preparing Descriptions 

We now outline how to prepare descriptions of terminals. The most effective way to 
prepare a terminal description is by imitating the description of a similar terminal in 
terminJo and to build up a description gradually, using part.ial descriptions with t,i to 
check that they are correct. Be aware that a very unusual t.erminal may expose 
deficiencies in the ability of the terminJo file t.o describe it or bugs in vi. To easily 
test a new terminal description you can set the environment. variable TERMINFO t.o 
a pathname of a direct.ory containing the compiled description you are working on 
and programs will look there rather than in /flsr/lib/termillJo. To get tht' padding 
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for insert line right (if the terminal manufacturer did not document it) a severe test 
is to edit /etc/passwd at 9600 baud, delete 16 or so lines from the middle of the 
screen, then hit the 'u' key several times quickly. If the terminal messes up, more 
padding is usually needed. A similar test can be used for insert character. 

Basic Capabilities 

The number of columns on each line for the terminal is given by the cols numeric 
capability. If the terminal is a CRT, then the number of lines on the screen is given 
by the lines capability. If the terminal wraps around to the beginning of the next 
line when it reaches the right margin, then it should have the am capability. If the 
terminal can clear its screen, leaving the cursor in the home position, then this is 
given by the clear string capability. If the terminal overstrikes (rather than clear­
ing a position when a character is struck over) then it should have the 08 capability. 
If the terminal is a printing terminal, with no soft copy unit, give it both hc and os. 
(os applies to storage scope terminals, such as TEKTRONIX 4010 series, as well as 
hard copy and APL terminals.) If there is a code to move the cursor to the left edge 
of the current row, give this as cr. (Normally this will be carriage return, control 
M.) If there is a code to produce an audible signal (bell, beep, etc) give this as bel. 

If there is a code to move the cursor one position to the left (such as backspace) that 
capability should be given as cubl. Similarly, codes to move to the right, up, and 
down should be given as curt, cuul, and cudl. These local cursor motions should 
not alter the text they pass over, for example, you would not normally use 'cufl= ' 
because the space would erase the character moved over. 

A very important point here is that the local cursor motions encoded in terminfo are 
undefined at the left and top edges of a CRT terminal. Programs should never 
attempt to backspace around the left edge, unless bw is given, and never attempt to 
go up locally off the top. In order to scroll text up, a program will go to the bottom 
left corner of the screen and send the ind (index) string. 

To scroll text down, a program goes to the top left corner of the screen and sends 
_ the ri (reverse index) string. The strings ind and ri are undefined when not on their 

respective corners of the screen. 

Parameterized versions of the scrolling sequences are indn and rin which have the 
same semantics as ind and ri except that they take one parameter, and scroll that 
many lines. They are also undefined except at the appropriate edge of the screen. 

The am capability tells whether the cursor sticks at. the right. edge of the screen 
when text is output, but this does not necessarily apply to a cufl from the last 
column. The only local motion which is defined from the left edge is if bw is given, 
then a cub! from the left edge will move to the right edge of the previous row. If 
bw is not given, the effect is undefined. This is useful for drawing a box around the 
edge of the screen, for example. If the terminal has switch selectable automatic 
margins, the terminfo file usually assumes that t.his is on; i.e., am. If the terminal 
has a command which moves to the first column of the next line, t.hat command can 
be given as nel (newline). It does not matter if the command clears the remainder of 
the current line, so if the terminal has no cr and If it may still be possible to craft a 
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working nel out of one or both of them. 

These capabilities suffice to describe hardcopy and "glass-tty" terminals. Thus the 
model 33 teletype is described as 

331 tty33 I tty I model 33 teletype, 
bel-"G, cols#72, cr-"M, cudl-" J, he, ind-· J, os, 

while the Lear Siegler ADM-3 is described as 

adm31311si adm3, 
am, bel-"G, clear-"Z, cols#SO, cr-"M, cubl="H, cudl=" J, 
ind-" J, line5#24, 

Pa.ra.meterized Strings 

Cursor addressing and other strings requmng parameters in the terminal are 
described by a parameterized string capability, with prin/J(3S) like escapes %x in it. 
For example, to address the cursor, the cup capability is given, using two parame­
ters: the row and column to address to. (Rows and columns are numbered from zero 
and refer to the physical screen visible to the user, not to any unseen memory.) If 
the terminal has memory relative cursor addressing, that can be indicated by 
mrcup. 

The parameter mechanism uses a stack and special % codes to manipulate it. Typi­
cally a sequence will push one of the parameters onto the stack and then print it in 
some format. Often more complex operations are necessary. 

The % encodings have the following meanings: 

%% 
%d 
%2d 
%3d 
o/o02d 
%03d 
%c 
%5 

%p[1-9] 
%P[a-z] 
%g[a-z] 
%'c' 
%{nn} 

outputs '%' 
print popO as in printf 
print popO like %2d 
print popO like %3d 

as in printf 
print popO gives %c 
print popO gives %s 

push ith parm 
set variable [a-z] to popO 
get variable [a-z] and push it 
char constant c 
integer constant nn 

%+ %-%* %/%m 
arithmetic (%m is mod): push(popO op pop()) 

%& %1 %" bit operations: push(popO op pop()) 
%- %> %< logical operations: push(popO op pop()) 
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unary operations pusb(op pop(» 
add 1 to first two parms (Cor ANSI terminals) 

%1 expr %t thenpart %e elsepart %; 
iC-then-else, %e elsepart is optional. 
else-if's are possible ala Algol 68: 
%1 c1 %t bj ~ c2 %t b2 %e.c3 %t b3 %e c4 %t b4 %e %; 
ci are condItions, bi are bodies. 

Binary operations are in postfix form with the operands in the usual order. That is, 
to get x-5 one would use "%gx%{S}%-". 

Consider the Hewlett-Packard 264S, which, to get to row 3 and column 12, needs to 
be sent \E&a12c03Y padded for 6 milliseconds. Note tha.t the order of the rows and 
columns is inverted here, and that the row and column are printed as two digit.s. 
Thus its cup capability is "cup==6\E&%p2%2dc%pl%2dY". 

The Microterm ACT-IV needs the current row and column sent preceded by a AT, 
with the row and column simply encoded in binary, "cup=AT%pl%c%p2%c". Ter­
minals which use "%c" need to be able to backspace the cursor (eubl), and to move 
the cursor up one line on the screen (cuul). This is necessary because it is not 
always safe to transmit \n AD and \r, as the system may change or discard them. 
(The library routines dealing with terminfo set tty modes so that tabs are never 
expanded, so \t is safe to send. This turns out to be essential for the Ann Arbor 
4080.) 

A final example is the LSI ADM-3a, which uses row and column offset by a blank 
character, thus "cup \E %pl%' '%+%c%p2%' '%+%c". After sending '\E=', this 
pushes the first parameter, pushes the ASCII value for a space (32), adds them (push­
ing the sum on the stack in place of the two previous values) and outputs that value 
as a character. Then the same is done for the second parameter. More complex 
arithmetic is possible using the stack. 

If the terminal has row or column absolute cursor addressing, these can be given as 
single parameter capabilities hpa (horizontal posit.ion absolut.e) and vpa (vertical 
position absolute). Sometimes these are shorter than the more general two parame­
ter sequence (as with the hp2645) and can be used in preft'rence to cup. If there are 
parameterized local motions (e.g., move n spaces t.o tht' right) t.hese can be given as 
cud, cub, cur, and cuu with a single parameter indica ting how many spaces to 
move. These are primarily useful if the terminal does not have cup, such as the 
TEKTRONIX 4025. 

Cursor Motions 

If the terminal has a fast way to horne the cursor (to very upper left corner of 
screen) then this can be given as home; similarly a fast way of getting to the lower 
left-hand corner can be given as 11; this may involve going up with cuu! from the 
horne position, but a program should never do this itself (unless 11 does) because it 
can make no assumption about the effect of moving up from the horne position. 
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Note that the home position is the same as addressing to (0,0): to the top left corner 
of the screen, not of memory. (Thus, the \EH sequence on Hewlett-Packard termi­
nals cannot be used for home.) 

Area Clears 

If the terminal can clear from the current position to the end of the line, 'leaving the 
cursor where it is, this should be given as el. If the terminal can clear from the 
current position to the end of the display, then this should be given as ed. Ed is 
only defined from the first column of a line. (Thus, it can be simulated by a request 
to delete a large number of lines, if a true ed is not available.) 

Insert I delete line 

If the terminal can open a new blank line before the line where the cursor is, this 
should be given as ill; this is done only from the first position of a line. The cursor 
must then appear on the newly blank line. If the terminal can delete the line which 
the cursor is on, then this should be given as dll; this is done only from the first 
position on the line to be deleted. Versions of ill and dll which take a single 
parameter and insert or delete that many lines can be given as nand dl. If the ter­
minal has a settable scrolling region (like the vt100) the command to set this can be 
described with the csr capability, which takes two parameters: the top and bottom 
lines of the scrolling region. The cursor position is, alas, undefined after using this 
command. It is possible to get the effect of insert or delete line using this command 
- the 8C and rc (save and restore cursor) commands are also useful. Inserting lines 
at the top or bottom of the screen can also be done using ri or ind on many termi­
nals without a true insert/delete line, and is often faster even on terminals with 
those features. 

If the terminal has the ability to define a window as part of memory, which all com­
mands affect, it should be given as the parameterized string wind. The four param­
eters are the starting and ending lines in memory and the starting and ending 
columns in memory, in that order. 

If the terminal can retain display memory above, then the da capability should be 
given; if display memory can be retained below, then db should be given. These indi­
cate that deleting a line or scrolling may bring non-blank lines up from below or that 
scrolling back with ri may bring down non-blank lines. 

InsertfDelete Character 

There are two basic kinds of intelligent terminals with respect to insert/delete char­
acter which can be described using terminfo. The most common insert/delete 
character operations affect only the characters on the current line and shift charac­
ters off the end of the line rigidly. Other terminals, such as the Concept 100 and the 
Perkin Elmer Owl, make a distinction between typed and untyped blanks on the 
screen, shifting upon an insert or delete only to an untyped blank on the screen 
which is either eliminated, or expanded to two untyped blanks. You can determine 
the kind of terminal you have by clearing the screen and then typing text separated 
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Note that the home position is the same as addressing to (0,0): to the top left corner 
of the screen, not of memory. (Thus, the \EH sequence on Hewlett-Packard termi­
nals cannot be used for home.) 

Area Clears 

If the terminal can clear from the current position to the end of the line, leaving the 
cursor where it is, this should be given as el. If the terminal can clear from the 
current position to the end of the display, then this should be given as ed. Ed is 
only defined from the first column of a line. (Thus, it can be simulated by a request 
to delete a large number of lines, if a true ed is not available.) 

Insert I delete line 

If the terminal can open a new blank line before the line where the cursor is, t.his 
should be given as ill; this is done only from the first. posit.ion of a line. The cursor 
must then appear on the newly blank line. If the terminal can delete the line which 
the cursor is on, then this should be given as dl1; this is done only from the first 
position on the line to be deleted. Versions of ill and dll which take a single 
parameter and insert or delete that many lines can be given as il and dl. If the ter­
minal has a settable scrolling region (like the vt100) the command to set this can be 
described with the csr capability, which takes two parameters: the top and bottom 
lines of the scrolling region. The cursor position is, alas, undefined after using this 
command. It is possible to get the effect of insert or delete line using this command 
- the BC and rc (save and restore cursor) commands are also useful. Inserting lines 
at the top or bottom of the screen can also be done using ri or ind on many termi­
nals without a true insert/delete line, and is often faster even on terminals with 
those features. 

If the terminal has the ability to define a window as part of memory, which all com­
mands affect, it should be given as the parameterized string wind. The four param­
eters are the starting and ending lines in memory and the starting and ending 
columns in memory, in that order. 

If the terminal can retain display memory above, then the da capability should be 
given; if display memory can be retained below, then db should be given. These indi­
cate that deleting a line or scrolling may bring non-bla.nk lines up from below or that 
scrolling back with ri may bring down non-blank lines. 

Insert /Delete Character 

There are two basic kinds of intelligent terminals wit.h respect to insert/delete char­
acter which can be described using terminfo. The most common insert/delE'te 
character operations affect only the characters on thE' currE'nt line and shift charac­
ters off the end of the line rigidly. Other terminals, such as the Concept 100 and the 
Perkin Elmer Owl, make a distinction between typed and unt.yped blanks on the 
screen, shifting upon an insert or delete only to an unt.yped blank on the screen 
which is either eliminated, or expanded to two untypE'd blanks. You can determine 
the kind of terminal you have by clearing the screen and then typing text separated 
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by cursor motions. Type "abc def" using local cursor motions (not spaces) 
between the "abc" and the "def". Then position the cursor before the "abc" and put 
the terminal in insert mode. If typing characters causes the rest of the line to shift 
rigidly and characters to fall off' the end, then your terminal does not distinguish 
between blanks and untyped positions. If the "abc" shifts over to the "def" which 
then move together around the end of the current line and onto the next as you 
insert, you have the second type of terminal, and should give the capability in, which 
stands for "insert null". While these are two logically separate attributes (one line 
vs. multiline insert mode, and special treatment of untyped spaces) we have seen no 
terminals whose insert mode cannot be described with the single attribute. 

Terminfo can describe both terminals which have an insert mode, and terminals 
which send a simple sequence to open a blank position on the ('urrent line. Give as 
smir the sequence to get into insert mode. Give as rmir the sequence to leave 
insert mode. Now give as iehl any sequence needed to be sent just before sending 
the character to be inserted. Most terminals with a true insert mode will not give 
iehl; terminals which send a sequence to open a s('reen position should give it here. 
(If your terminal has both, insert mode is usually preferable to iehl. Do not give 
both unless the terminal actually requires both to be used in combination.) If post 
insert padding is needed, give this as a number of milliseconds in ip (a string option). 
Any other sequence which may need to be sent after an insert of a single character 
may also be given in ip. If your terminal needs both to be placed into an 'insert 
mode' and a special code to precede each inserted character, then both smir /rmir 
and iehl can be given, and both will be used. The ieh capability, with one parame­
ter, n, will repeat the effects of iehl n times. 

It is occasionally necessary to move around while in insert mode to delete characters 
on the same line (e.g., if there is a tab after the insertion position). If your terminal 
allows motion while in insert mode you can give the capability mir to speed up 
inserting in this case. Omitting mir will affect only speed. Some terminals (notably 
Datamedia's) must not have mir because of the way their insert mode works. 

Finally, you can specify dehl to delete a single character, deh with one parameter, 
n, to delete n characters, and delete mode by giving smde and rmde to enter and 
exit delete mode (any mode the terminal needs to be placed in for dehl to work). 

A command to erase n characters (equivalent to outputting n blanks without moving 
the cursor) can be given as eeh with one parameter. 

Highlighting, Underlining, and Visible Bells 

If your terminal has one or more kinds of display attributes, these can be 
represented in a number of different ways. You should choose one display form as 
standout mode, representing a good, high contrast, easy-on-the-eyes, format for 
highlighting error messages and other attention getters. (If you have a choice, 
reverse video plus half-bright is good, or reverse video alone.) The sequences to enter 
and exit standout mode are given as smso and rmso, respect.ively. If the code to 
change into or out of standout mode leaves one or even t.wo blank spaces on t.he 
screen, as the TVI 912 and Teleray 1061 do, then xme should be given to tell how 
many spaces are left. 
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Codes to begin underlining and end underlining can be given as amul and rmul 0' 
respectively. If the terminal has a code to underline the current character and move 
the cursor one space to the right, such as the Microterm Mime, this can be given as 
uc. 

Other capabilities to enter various highlighting modes include blink (blinking) bold 
(bold or extra bright) dim (dim or half-bright) invis (blanking or invisible text) prot 
(protected) rev (reverse video) agrO (turn off all attribute modes) amaca (enter 
alternate character set mode) and rmaca (exit alternate character set mode). Turn­
ing on any of these modes singly mayor may not turn off other modes. 

If there is a sequence to set arbitrary combinations of modes, this should be given as 
agr (set attributes), taking 9 parameters. Each parameter is either 0 or 1, as the 
corresponding attribute is on or off. The 9 parameters are, in order: standout, 
underline, reverse, blink, dim, bold, blank, protect, alternate character set. Not all 
modes need be supported by agr, only those for which corresponding separate attri­
bute commands exist. 

Terminals with the "magic cookie" glitch (xmc) deposit special "cookies" when they 
receive mode-setting sequences, which affect the display algorithm rather than hav­
ing extra bits for each character. Some terminals, such as the Hewlett-Packard 
2621, automatically leave standout mode when they move to a new line or the cursor 
is addressed. Programs using standout mode should exit standout mode before mov­
ing the cursor or sending a newline, unless the msgr capability, asserting that it is 
safe to move in standout mode, is present. 

If the terminal has a way of flashing the screen to indicate an error quietly (a bell 
replacement) then this can be given as flash; it. must not move the cursor. 

If the cursor needs to be made more visible than normal when it is not on the bot­
tom line (to make, for example, a non-blinking underline into an easier to find block 
or blinking underline) give this sequence as cvvis. If there is a way to make the cur­
sor completely invisible, give that as civis. The capability cnorm should be given 
which undoes the effects of both of these modes. 

If the terminal needs to be in a special mode when running a program that uses 
these capabilities, the codes to enter and exit this mode can be given as smcup and 
rmcup. This arises, for example, from terminals like the Concept with more than 
one page of memory. If the terminal has only memory relative cursor addressing and 
not screen relative cursor addressing, a one screen-sized window must be fixed into 
the terminal for cursor addressing to work properly. This is also used for the TEK­
TRONIX 4025, where am cup sets the command character to be the one used by ter­
minfo. 

If your terminal correctly generates underlined characters (with no special codes 
needed) even though it does not overstrike, then you should give the capability ul. If 
overstrikes are erasable with a blank, then this should be indicated by giving eo. 
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Keypad 

If the terminal has a keypad that transmits codes when the keys are pressed, this 
information can be given. Note that it is not possible to handle terminals where the 
keypad only works in local (this applies, for example, to the unshifted Hewlett­
Packard 2621 keys). If the keypad can be set to transmit or not transmit, give these 
codes as 8mb and rmkx. Otherwise the keypad is assumed to always transmit. 
The codes sent by the left arrow, right arrow, up arrow, down arrow, and home keys 
can be given as kcubl, kcufl, kcuul, kcudl, and kbome respectively. If there 
are function keys such as ro, fl, ... , flO, the codes they send can be given as kID, kfl, 
••• , kflO. If these keys have labels other than the default. fO through flO, the labels 
can be given as 110, lfl, ••• , lflO. The codes transmitted by certain other special 
keys can be given: kll (home down), kbs (backspace), ktbe (clear all tabs), kctab 
(clear the tab stop in this column), kclr (clear screen or erase key), kdebl (delete 
character), kdll (delete line), krmir (exit insert mode), kel (clear to end of line), 
ked (clear to end of screen), kiehl (insert character or enter insert mode), kill 
(insert line), knp (next page), kpp (previous page), kind (scroll forward/down), kri 
(scroll backward/up), khts (set a tab stop in this column). In addition, if the 
keypad has a 3 by 3 array of keys including the four arrow keys, the other five keys 
can be given as kal, ka3, kb2, kel, and kc3. These keys are useful when the 
effects of a 3 by 3 directional pad are needed. 

Tabs and Initialization 

If the terminal has hardware tabs, the command to advance to the next tab stop 
can be given as ht (usually control I). A "back tab" command which moves leftward 
to the next tab stop can be given as ebt. By convention, if the teletype modes indi­
cate that tabs are being expanded by the computer rather than being sent to the 
terminal, programs should not use ht or cbt even if they are present, since the user 
may not have the tab stops properly set. If the terminal has hardware tabs which 
are initially set every n spaces when the terminal is powered up, the numeric param­
eter it is given, showing the number of spaces the tabs are set to. This is normally 
used by the tset command to determine whether to set the mode for hardware tab 
expansion, and whether to set the tab stops. If the terminal has tab stops that can 
be saved in nonvolatile memory, the terminfo description can assume that they are 
properly set. 

Other capabilities include isl, is2, and is3, initializat.ion strings for the terminal, 
iprog, the path name of a program to be run to initialize the terminal, and if, the 
name of a file containing long initialization strings. These strings are expected to set 
the terminal into modes consistent with the rest of the terminfo description. They 
are normally sent to the terminal, by the tset program, each time the user logs in. 
They will be printed in the following order: isl; is2; set.ting tabs using tbe and hts; 
if; running the program iprog; and finally is3. Most init.ializat.ion is done with is2. 
Special terminal modes can be set up without duplicating strings by putting the 
common sequences in is2 and special cases in isl and is3. A pair of sequences that. 
does a harder reset from a totally unknown state can be analogously given as rsl, 
rs2, rf, and rs3, analogous to is2 and if. These strings are output by the reset pro­
gram, which is used when the terminal gets int.o a wedged state. Commands are 
normally placed in rs2 and rf only if they produce annoying eff(>cts on the screen and 
are not necessary when logging in. For example, the command to set the vt100 into 
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8O-column mode would normally be part of is2, but it causes an annoying glitch of 
the screen and is not normally needed since the terminal is usually already in 80 
column mode. 

If there are commands to set and clear tab stops, they can be given as tbe (clear all 
tab stops) and hts (set a tab stop in the current column of every row). If a more 
complex sequence is needed to set the tabs than can be described by this, the 
sequence can be placed in is2 or if. 

Delays 

Certain capabilities control padding in the teletype driver. These are primarily 
needed by hard copy terminals, and are used by the tset program to set teletype 
modes appropriately. Delays embedded in the capabilities cr, ind, cubl, if, and tab 
will cause the appropriate delay bits to be set in the teletype driver. If ph (padding 
baud rate) is given, these values can be ignored at baud rates below the value of ph. 

Miscellaneous 

If the terminal requires other than a null (zero) character as a pad, then this can be 
given as pad. Only the first character of the pad string is used. 

If the terminal has an extra "status line" that is not normally used by software, this 
fact can be indicated. If the status line is viewed as an extra line below the bott.om 
line, into which one can cursor address normally (such as the Heathkit hI9's 25th 
line, or the 24th line of a vt100 which is set to a 23-line scrolling region), the capabil­
ity hs should be given. Special strings to go to the beginning of the status line and 
to return from the status line can be given as tsl and fsi. (fsi must leave the cursor 
position in the same place it was before tsl. If necessary, the se and rc strings can 
be included in tsl and fsl to get this effect.) The parameter tsl takes one parameter, 
which is the column number of the status line the cursor is to be moved to. If escape 
sequences and other special commands, such as tab, work while in the status line, the 
flag eslok can be given. A string which turns off the status line (or otherwise erases 
its contents) should be given as dsl. If t.he terminal has commands to save and 
restore the position of the cursor, give them as se and re. The status line is nor­
mally assumed to be the same width as the rest of the screen, e.g., coIs. If the 
status line is a different width (possibly because the t.erminal does not allow an 
entire line to be loaded) the width, in columns, can be indicat.ed with the numeric 
parameter wsi. 

If the terminal can move up or down half a line, this can be indicated with hu (half­
line up) and hd (half-line down). This is primarily useful for superscript.s and sub­
scripts on hardcopy terminals. If a hardcopy terminal can eject to the next page 
(form feed), give this as ft' (usually control L). 

If there is a command to repeat a given character a given number of times (to save 
time transmitting a large number of identical characters) t.his can be indicated with 
the parameterized string rep. The first paramet.er is t.he charact.er to be repeat,ed 
and the second is the number of times to repeat it. Thus, tparm(repeat_char, 'x', 10) '" " 
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is the same as 'xxxxxxxxxx'. 

If the terminal has a settable command character, such as the TEKTRONIX 4025, 
this can be indicated with emdeh. A prototype command character is chosen which 
is used in all capabilities. This character is given in the emdeh capability to iden­
tify it. The following convention is supported on some UNIX systems: The environ­
ment is to be searched for a CC variable, and if found, all occurrences of the proto­
type character are replaced with the character in the environment variable. 

Terminal descriptions that do not represent a specific kind of known terminal, such 
as switch, dialup, patch, and network, should include the gn (generic) capability so 
that programs can complain that they do not know how to talk to the terminal. 
(This capability does not apply to virtual terminal descriptions for which the escape 
sequences are known.) 

If the terminal uses xon/xoff handshaking for flow control, give xon. Padding infor­
mation should still be included so that routines can make better decisions about 
costs, but actual pad characters will not be transmitted. 

If the terminal has a "meta key" which acts as a shift key, setting the 8th bit of any 
character transmitted, this fact can be indicated with km. Otherwise, software will 
assume that the 8th bit is parity and it will usually be cleared. If strings exist to 
turn this "meta mode" on and off, they can be given as amm and .rmm. 

If the terminal has more lines of memory than will fit on the screen at once, the 
number of lines of memory can be indicated with 1m. A value of lm#O indicat.es 
that the number of lines is not fixed, but that there is still more memory than fits on 
the screen. 

If the terminal is one of those supported by the UNIX system virt.ual terminal proto­
col, the terminal number can be given as vt. 

Media copy strings which control an auxiliary printer connected to the terminal can 
be given as meO: print the contents of the screen, me4: turn off the printer, and 
meS: turn on the printer. When the printer is on, an t.ext sent to the terminal will 
be sent to the printer. It is undefined whether the text is also displayed on the ter­
minal screen when the printer is on. A variation mc5p t.akes one parameter, and 
leaves the printer on for as many characters as the value of the paramet.er, then 
turns the printer off. The parameter should not exceed 255. An text, including mc4, 
is transparently passed to the printer while an mc5p is in effect.. 

Strings to program function keys can be given as pfkey, pfioe, a.nd pfx. Each of 
these strings takes two parameters: the function key number to program (from 0 to 
10) and the string to program it with. Function key numbers out of this range may 
program undefined keys in a terminal dependent. manner. The difference between the 
capabilities is that pfkey causes pressing the given key to be the same as the user 
typing the given string; pftoc causes the string to be executed by the terminal in 
local; and pfx causes the string to be transmitted to the computer. 
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Glitches and Braindamage 

Hazeltine terminals, which do not allow ,-, characters to be displayed should indi­
cate hz. 

Terminals which ignore a linefeed immediately after an am wrap, such as the Con­
cept and vt100, should indicate xenl. 

If el is required to get rid of standout (instead of merely writing normal text on top 
of it), xhp should be given. 

Teleray terminals, where tabs turn all characters moved over to blanks, should indi­
cate xt (destructive tabs). This glitch is also taken to mean that it is not possible to 
position the cursor on top of a "magic cookie", that to erase standout mode it is 
instead necessary to use delete and insert line. 

Th~ Beehive Super bee, which is unable to correctly transmit the escape or control C 
characters, has xsb, indicating that the fl key is used for escape and f2 for control 
C. (Only certain Superbees have this problem, depending on the ROM.) 

Other specific terminal problems may be corrected by adding more capabilities of 
the form xx. 

Similar Terminals 

If there are two very similar terminals, one can be defined as being just like the 
other with certain exceptions. The string capability use can be given with the name 
of the similar terminal. The capabilities given before use override those in the ter­
minal type invoked by use. A capability can be cancelled by placing xx@ to the left 
of the capability definition, where xx is the capability. For example, the entry 

2621-nl, smkx@, rmkx@, use 2621, 

defines a 2621-nl that does not have the smkx or rmkx capabilit.ies, and hence does 
not turn on the function key labels when in visual mode. This is useful for different 
modes for a terminal, or for different user preferences. 

FILES 

lusr llib/terminfo/? /* files containing terminal descriptions 

SEE ALSO 

curses(3X), printf(3S), term(5). 
tic{IM) in the ICON/my Administrator Reference Manual. 
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NAME 

utmp, wtmp - utmp and wtmp entry formats 

SYNOPSIS 

#include <sys/types.h> 
#include <utmp.h> 

DESCRIPTION 

These files, which hold user and accounting information for such commands as 
who{l), write{l), and login(l), have the following structure as defined by <utmp.h>: 

#define 
#define 
#define 

UTMP J'ILE "/etc/utmp" 
WTMP J'll.E "/etc/wtmp" 
utJ).ame ut_user 

struct utmp { 
char 
char 
char 
short 
short 
struct 

}; 

short 
short 

} ut_exit; 

ut_user[8]; 
utjd[4}; 
utJine[12]; 
uLpid; 
uLtype; 
exiLstatus { 

e_termination; 
e_exit; 

uLtime; 

/* Definitions for uLtype */ 
#define EMPTY 0 
#define RUNJ. VL 1 
#define BOOT_TIME 2 
#define OLD_TIME 3 
#define NEW_TIME 4 

Icon International, Inc. 

/* User login name */ 
/* /etc/inittab id (usually line #) */ 
/* device name (console, lnxx) */ 
/* process id */ 
/* type of entry */ 

/* Process termination status */ 
/* Process exit status * / 
/* The exit status of a process 
* marked as DEADYROCESS. */ 
/* time entry was made */ 
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FILES 

#define INlT..PROCESS 
#define LOGIN..PROCESS 
#define USER..PROCESS 
#define DEAD..PROCESS 
#define ACCOUNTING 
#define UTMAXTYPE 

5 
6 
7 
8 
9 
ACCOUNTING 

/* Process spawned by "init" */ 
/* A "getty" process waiting for login */ 
/* A user process */ 

/* Largest legal value of uLtype */ 

/* Special strings or formats used in the "utJine" field when */ 
/* accounting for something other than a process */ 
/* No string for the utJine field can be more than 11 chars + */ 
/* a NULL in length */ 
#define RUl\"L VL..MSG "run-level %c" 
#define BOOTJdSG "system boot" 
#define OTIME..MSG "old time" 
#define NTIME..MSG "new time" 

/usr /include/utmp.h 
/etc/utmp 
/etc/wtmp 

SEE ALSO 

getut(3C). 
login{l), who(l), write{l) in the ICON/UXV User Reference Manual. 
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(.. NAME 

uxrc - ICON/UXB run-time configuration file 

SYNOPSIS 

/etc/uxrc 

DESCRIPTION 

Uxrc is used to set configuration variables in the operating system kernel. When a 
reboot is in progress, / etc/ uxrc is read to optionally set the value of certain kernel 
variables. 

The general form of a line in uxrc is: 

variable-name hexadecimal-value 

where variable-name is one of the variables defined below, and he:radecimal-value is a 
hexadecimal representation of the value to be assigned to that variable. Currently, 
there are eight variables defined that may be set in uxrc. They are: 

motJDode 
pCPJIlodex 
znetJDl_pcpO 
dcs.T_config 
dcs:ry_cctype 
dcsxYJDodem 
dcsxy..handsha.ke 
a.utoboot 

Main CPU board serial port control. 
PCP board x serial port control. 
Z-NET control for PCP board 0 ports. 
DCS adapter x cluster config. 
DCS adapter x cluster y config. 
DCS adapter x cluster y config. 
DCS adapter x cluster y config. 
Auto-boot on panic flag. 

Other variables will be made available in uxrc as the need arises. 

MOT...MODE 

Hardware handshake and modem control behavior for t.he Main CPU serial commun­
ication ports may be modified by changing the motJIlode variable. The lower 4 
bits enable hardware RTS/CTS handshaking and the upper 4 bits enable modem 
control. 

Control: 

Bit: 
Port: 

Hardware Handshaking (bits 0-3) 
Modem Control (bits 4-7) 

7 6 543 2 1 0 
03 02 01 00 03 02 01 00 

Icon International, Inc. 1 



UXRC(4) Fn.E FORMATS UXRC(4) 

For example, to enable RTS/CTS handshaking on Port 01 and modem control on 
Port 02 the following line should be added to /etc/u%rc. 

mot..JDode 42 

PCP-MODE% 

Hardware handshake and modem control behavior for PCP16 serial communicat.ion 
ports may be modified by changing the pcp...:mode% variables, where % is the PCP 
board number. The lower 16 bits enable hardware RTS/CTS handshaking and the 
upper 16 bits enable modem control. 

Control: Modem Control 
Bit: 31 30 29 28 27 26 25 2-1 
Port: Of Oe Od Oc Ob Oa 09 08 

Control: Modem Control 
Bit: 23 22 21 20 19 18 17 16 
Port: 07 06 05 04 03 02 01 00 

Control: Hardware Handshaking 
Bit: 15 14 13 12 11 10 9 8 
Port: Of Oe Od Oc Ob Oa 09 08 

Control: Hardware Handshaking 
Bit: 7 6 5 4 3 2 1 0 
Port: 07 06 05 04 03 02 01 00 

For example, to enable RTS/CTS handshaking on Port 09 and modem {'ontrol on 
Port Oe on PCPO, the following line should be added to /etc/u%rc. 

pCPJllodeO 40000200 

ZNE T-Ml..P CPO 

2 

Currently, the only ports which may be configured as Z-NET ports are the serial 
ports on PCPO. Z-NET ports must be configured in pairs for the operating system to 
handle the ports correctly. The ports are groups in pairs as follows: (00, 01), (02, 03), 
(04, 05), ... (Oe, Of). 

If one or more ports on PCPO are configured as Z-NET ports, the remaining ports 
will not work reliably at high data-input rates. 
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Pairs of ports are configured to run Z-NET by setting the appropriate bits in the 
Inet..ml_pcpO variable in uzrc. When the appropriat.e bit. is on, then the port is 
configured as a Z-NET port. 

Control: Z-NET Select 
Bit: 15 14 13 12 11 10 9 8 
Port: Of Oe Od Oc Ob Oa 09 08 

Control: Z-NET Select 
Bit: 7 6 5 4 3 2 1 0 
Port; 07 06 05 04 03 02 01 00 

For example, to configure ports aO, al, a4, a5, ae, and af as Z-NET ports, add t.he 
following line to the uzrc file: 

znet..ml_pcpO c033 

Once a port is configured as a Z-NET port, the baud rate is set to 38.4kbaud and 
any baud rate settings in the /etc/ttys file for that port are ignored. Make sure that 
port is configured as a login port in the /etc/ttys file, and that the associated entry 
in /etc/ttytype shows the correct terminal type (which will vary depending upon the 
terminal emulation program being used on the PC attached to the port). 

By default, the Distributed Communications Subsystem (DCS) driver allows the con­
nection of any combination of DCS8, DCS9 and DCSI6 cluster controllers with a 
maximum of 64 total ports. There are 128 minor devices addressable in all; the dev­
ices that a.re a.ctive depends on the configuration. 

The uzrc variable dcsz_config specifies the basic default configuration for a DCS 
host adapter, where z is the DCS host adapter number. If this variable is set to 0, 
or is not present in uzrc, DCS will allow any combination of DOS8, DCS9, and 
DOS16 cluster controllers, at all cluster addresses from 1 to f. 

If the variable is set to I, only DOSS and DOS9 clusters may be used, with cluster 
addresses 1 through 8 reserved for DCSS clusters, and 8 through f reserved for DCS9 
clusters. This mode of configuration is intended t.o support olderDCS cluster con­
troller firmware. 

The uzrc variable dcszy_cctype allows you to override the default configuration on 
a cluster-by-cluster basis, in either setting of the dcsoT_config ,·ariable. Again, x is 
the DOS host adapter number, and y is the cluster cont.roller address. Using this 
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variable is necessa.ry only with older cluster controllers. To configure a cluster con­
troller as a DeSS, use the value 8; use the value 9 for a OOS9, and the value 16 for a 
DCSI6. 

DCSzy-MODEM 

Modem control behavior for serial ports on DCS adapter z cluster controller y, may 
be modified by changing the dC8zy..,modem variables. When t.he appropriate bit is 
set, modem control is enabled; when the bit is clear, it is disabled. 

For each port on which modem support in enabled, a second minor device for the 
port becomes usable. For a discussion of the additional features and advantages of 
the additional device entry, see dCS(4). 

Control: Modem Control 
Bit: 15 14 13 12 11 10 9 8 
Port: Of Oe Od Oc Ob 080 09 08 

Control: Modem Control 
Bit: 7 6 5 4 3 2 1 0 
Port: 07 06. 05 04 03 02 01 00 

DCSzy..HANDSHAKE 

Hardware handshaking behavior for serial ports on DCS adapter z cluster controller 
y may be modified by changing the dcsxy..handshake variables. When the 
appropriate bit is set, RTS/CTS handshaking is enabled; when the bit is clear, it is 
disabled. 

Control: Hardware Handshaking 
Bit: 15 14 13 12 11 10 9 8 
Port: Of Oe Od Oc Ob 080 09 08 

Control: Hardware Handshaking 
Bit: 7 6 5 4 3 2 1 0 
Port: 07 06 05 04 03 02 01 00 

AUTOBOOT 

4 

To force the machine to reboot automatically on a panic, autoboot must. be set. 
When the system reboots, the panic message is scrolled off of the system console ter­
minal display screen and is therefore lost, as the operating syst.em cannot save the 
panic message. To enable this feature, the following line should be added to 
/etc/uzrc. (~~, 
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BUGS 

autoboot 1 

For ports on a PCP, both RTS/CTS handshaking and modem control may not be 
enabled at the same time on the same port. 

SEE ALSO 

tty(7), dcs(7), terminro(7) 

See the IOON/UXV Administrator Reference Manual. for a description of how to 
make cables for use with RTS/CTS hardware handshaking and modem control. 

Icon International, Inc. 5 



INTRO(5) MISCELLANEOUS INTRO(5 ) 

NAME 

intro - introduction to miscellany 

DESCRIPTION 

This section describes miscellaneous facilities such as ma<:'ro packages, character set 
tables, etc. 
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f NAME 

ascii - map of ASCII character set 

SYNOPSIS 

eat /usr /pub/ascii 

DESCRIPTION 

Ascii is a map of the ASCII character set, glvmg bot.h octal and hexadecimal 
equivalents of each character, to be printed as needed. It contains: 

:000 nul :001 soh :002 stx 003 etx:004 eot : 005 enq 006 aek 
:010 bs :011 ht :012 nl 013 vt :014 np :015 cr 016 so 
:020 die 1021 del :022 de2 023 de3 : 024 de4 : 025 nak 026 syn 
:030 ean 031 em :032 sub 033 esc: 034 fs '035 gs 036 rs 
:040 sp 041 ! :042 " 043 # 1044 $ 045 % 046 & 
'050 ( 051 ) 1052 * 053 + '054 055 - 056 • 
060 0 061 1 '062 2 063 3 064 4 065 5 066 6 
070 8 071 9 072 073 ; 074 < 075 == 076 > 
100 @ 101 A 102 B 103 C 104 D 105 E 106 F 

( 110H ,111 I 112 J. 113K 114L 1115 M 116N 
120 P 121 Q 122 R 123 S 124 T 1125 U 126 V 
130 X 131 Y 132 Z ,133 [ 134 \ 1135 l 136 • 
140 141 a ,142 b P43 c 144 d P45 e 146 f 
150 h 151 : 152 : 153 k 154 I : 155 m 156 n 
160 p 161 q P62 r p63 s 164 t : 165 u 166 v 
170 x 171 y :172 z :173 { P74 :175 } 1176 -

00 nul 01 soh 02 stx : 03 etx I 04 eot 05 enq 06 ack 
08 bs 09 ht Oa nl , Ob vt I Oe np Od cr Oe so , 
10 die 11 del 12 de2 I 13 de3 14 de4 15 nak 16 syn 
18 can 19 em la sub: Ib esc lc fs Id gs Ie rs 
20 sp 21 ! 22 " , 

23 # 24 $ 25 % 26 & , 
28 ( 29 ) 2a * I 2b + 2e 2d - 2e . I 

30 0 31 1 32 2 33 3 34 4 35 5 36 6 
38 8 39 9 3a 3b ; 3e < 3d == 3e > 
40@ 41 A 42 B 43 C 44 D 45 E 46 F 
48 H 49 I 4a J 4b K 4e L 4d 1\1 4e N 
50 P 51 Q 52 R 53 S 54 T 55 U 56 V 
58 X 59 Y 5a Z 5b [ 5e \ 5d l 5e . 
60 61 a 62 b 63 c 64 d 65 e 66 f 
68 h 69 6a j 6b k 6e I 6d m 6e n 
70 p 71 q 72 r 73 s 74 t 75 u 76 v 
78 x 79 y 7a z 7b { 7e 7d } 7e -

C: 
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FlLES 

/usr/pub/ascii 
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( NAME 

environ - user environment 

DESCRIPTION 

An array of strings called the "envi;onment" is made available by exec(2) when a 
process begins. By convention, these strings have the form "name==value". The fol­
lowing names are used by various commands: 

PATH The sequence of directory prefixes that sh(l), time(l), nice(l), nohup(l), etc., 
apply in searching for a file known by an incomplete path name. The prefixes 
are separated by colons (:). Login( 1) sets P ATH==:/bin:/usr Ibin. 

HOME Name of the user's login directory, set by login(l) from the password file 
passwd(4). 

TERM The kind of terminal for which output is to be prepared. This information is 
used by commands, such as mm{l} or tplot{lG), which may exploit special 
capabilities of that terminal. 

TZ Time zone information. The format is xxxnzzz where xxx is standard local 
time zon£' abbreviation, n is the difference in hours from GMT, and zzz is the 
abbreviation for the daylight-saving local time zone, if any; for example, 
EST5EDT. 

Further names may be placed in the environment by the export command and 
"name-value" arguments in sh{l), or by exec(2). It is unwise to conflict with certain 
shell variables that are frequently exported by .profile files: MAIL, PSI, PS2, IFS. 

SEE ALSO 

exec(2). 
em'(l), login(l), sh(l), mm(l), nice{l), nohup(l), time(l), tplot(lG) in the ICON/WrV 
User Reference /Vfanual. 
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NAME 

fentl - file control options 

SYNOPSIS 

#include <fcntl.h> 

DES CRJP TION 

The /cntl(2) function provides for control over open files. The include file describes 
requests and arguments to /cntl and open(2). 

/- Fl~g values accessible to open(2) a.nd renU(2) -/ 
/- (The first. three can only be set by open) -/ 
*deflne O.JU)ONL Y 0 
*deflne O_WRONLY 1 
*deflne O.JU)WR 2 
*define O..NJ)ELA Y 04 /_ Non-blocking I/O _/ 
*defiDe O..APPEND 010 /_ append (writes guaranteed at the end) -/ 

/- Flag values accessible only to open(2) -/ 
*dellne O_CREAT 00400 /_ open wi~h file crea~e (Ules ~hird open &rc) -/ 

*dellne O_TRUNC 01000 /* open with truncation -/ 
*dellne O..E}{CL 02000 /* exclusive open _/ 

/* renU(!!} requests _/ 
*dellne FJ)UPFD 0 /_ Duplic~t.e III des */ 
*dellne F_GETFD 1 /* Get fildes lIags */ 
*dellne F-SETFD 2 /* Set flldes lI~g5-/ 
*define F_GETFL 3 /* Get IIle lIags */ 
*defiDe F-SETFL 4 /- Set file lI~gs */ 
*deftne F_GETLK 0 /_ Get blocking file locks _/ 
*define F-SETLK 6 /_ Set or cle~r IIle locks and r~il on busy */ 
*deftne F-SETLKW 7 I_Set or clear file locks ~nd .w~it on busy */ 

/* file segment locking control structure */ 
struct flock 

short Ltype; 
short Lwlience; 
long l..$tart; 
long Uen; 
int Lpid; 

1.* if 0 then until EOF */ 
'/* returned with F _GETLK */ 

/* file segment lockin,.g types */ 
~efine F ..RDLCK 01 !.* Read lock */ 

efine F_WRLCK 02 Z* Write lock */ 
efine F_UNLCK 03 '/* Remove locks */ 

SEE ALSO 

fcntl(2), open(2). 

Icon International, Inc. 1 
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NAME 

math - math functions and constants 

SYNOPSIS 

#include <math.h> 

DESCRIPTION 

FILES 

This file contains declarations of all the functions in the Math Library (described in 
Section 3M), as well as various functions in the C Library (Section 3C) that return 
floating-point values. It defines the structure and constants used by the matherr(3M) 
error-handling mechanisms, including the following constant used as an error-return 
value: 
HUGE 

M....E 
MJ.OG2E 

MJ.OGIOE 

MJ.N2 . 

MJ..NIO 

MYI 

M..SQRT2 

M..SQRTL2 

/usr /include/math.h 

The maximum value of a single-precision floating-point 
number. The following mathematical constants are defined 
for user convenience: 
The base of natural logarithms (e). 
The base-2 logarithm of e. 
The base-l0 logarithm of e. 
The natural logarithm of 2. 
The natural logarithm of 10. 
1r, the ratio of the circumference of a circle to its diameter. 
(There are also several fractions of 1r, its reciprocal, and its 
square root.) 
The positive square root of 2. 
The positive square root of 1/2. For the definitions of various 
machine-dependen t "constants," see the description of the 
<values.h> header file. 

SEE ALSO 

intro(3), matherr(3M), values(5). 
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NAME 

prof - profile within a function 

SYNOPSIS 

#define MARK 
#inelude <prof.h> 

void MARK (name) 

DESCRIPTION 

PROF (5 ) 

MARK will introduce a mark called name that will be treated the same as a function 
entry point. Execution of the mark will add to a counter for that mark, and 
program-counter time spent will be accounted to the immt'diately preceding mark or 
to the function if there are no preceding marks within tht' active function. 

Name may be any combination of up to six letters, numbt'rs or underscores. Each 
name in a single compilation must be unique, but may be the same as any ordinary 
program symbol. 

For marks to be effective, the symbol MARK must be dt'fined before the header file 
<prof.h> is included. This may be defined by a preprocessor directive as in the 
synopsis, or by a command line argument, i.e: 

cc -p -DMARK foo.c 

If MARK is not defined, the MARK(name) statements may be left in the source files 
containing them and will be ignored. 

EXAMPLE 

In this example, marks can be used to determine how much time is spent in each 
loop. Unless this example is compiled with MARK defined on the command line, the 
marks are ignored. 

#include <prof.h> 

foo{ ) 
{ 

int i, j; 

MARK{loopl ); 
for (i == 0; 1 < 2000; i++) { 

} 
MARK(loop2); 
for (j == 0; J < 2000; j++) { 

Icon International, Inc. 1 
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( 
} 

} 

SEE ALSO 

profil(2), monitor(3C). 
prof(l) in the ICON/UXV User Reference Manual. 
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NAME 

regexp - regular expression compile and match routines 

SYNOPSIS 

eline INIT <declarations> 
eline GETC() <getc code> 
eline PEEKC() <peekc code> 
eline UNGETC(c:) <ungetc code> 
eline RETURN(pointer) <return code> 
efine ERROR(val) <error code> 

_ #include <regexp.h> 

char *compile (instring, expbuf, endbuf, eof) 
char *instring, *expbuf, *endbuf; 
int eof; 

int step (string, expbuf) 
char *strlng, *expbuf; 

extern char *10e1, *loc2, *loes; 

extern int eiref, sed, nbra; 

DESCRIPTION 

This page describes general-purpose regular expression matching routines in the 
form of ed(l), defined in IusI' /ine1ude/regexp.h. Programs such as ed(l), 
sed(l), grep(l), bs(l), expr(l), etc., which perform regular expression matching use 
this source file. In this way, only this file need be changed to maintain regular 
expression compatibility. 

The interrace to this file is unpleasantly complex. Programs that include this 
file must have the following five ma,cros declared before the 
"#include <regexp.h>" statement. These macros are used by the compile rou­
tine. 
GETC() 

PEEKC() 

UNGETC(c) 

RETURN(pointer) 

Icon International, Inc. 

Return the value of the next character in the regular 
expression pattern. Successive calls to GETC() should 
return successive characters of the regular expression. 
Return the next character in the regular expression. Suc­
cessive calls to PEEKC() should return the same character 
(which should also be the next character returned by 
GETC(». 
Cause the argument c to be returned by the next call to 
GETCO (and PEEKCO). No more that. one character of 
push back is ever needed and this character is guaranteed 
to be the last character read by GETC(). The value of 
the macro UNGETC(c) is always ignored. 
This macro is used on normal exit, of the compile routine. 
The value of the argument pointer is a pointer to the 
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ERROR( val) 

ERROR 
11 
16 
25 
36 
41 
42 
43 
44 
45 
46 
49 
50 

character after the last charactt'r of the compiled regular 
expression. This is useful to programs which have memory 
allocation to manage. 
This is the abnormal return from t.he compile routine. 
The argument val is an error number (see table below for 
meanings). This call should never return. 

MEANING 
Range endpoint too large. 
Bad number. 
"\digit" out of range. 
Illegal or missing delimiter. 
No remembered search string. 
\( \) imbalance. 
Too many \(. 
More than 2 numbers given in \{ \}. 
1 expected after \. 
tirst number exceeds second in \{ \}. 
r ] imbalance. 
kegular expression overflow. 

The syntax of the compile routine is as follows: 

compile(instring, expbuf, endbuf, eof) 

The first parameter instring is never used explicitly by t.he compile routine but 
is useful for programs that pass down different pointers to input characters. It 
is sometimes used in the INIT declaration (see below). Programs which call func­
tions to input characters or have characters in an extt'rnal array can pass down 
a value of «char *) 0) for this parameter. 

The next parameter erpbuJ is a character pointer. It points to the place where 
the compiled regular expression will be placed. 

The parameter endbuJ is one more than the highest address where tht' compilt'd 
regular expression may be placed. If the compiled expression cannot fit in 
(endhuJ-ezphuf) bytes, a call to ERROR(50) is made. 

The parameter eoJ is the character which marks the end of the regular expres­
sion. For example, in edell, this character is usually a /. 

Each program that includes this file must have a #define st.atement for INiT. 
This definition will be placed right after the declaration for the function compile 
and the opening curly brace ({J. It is used for dependent dt'clarations and ini­
tializations. Most often it is used to set a register variablt' to point the begin­
ning of the regular expression so that this register variable can be used in the 
declarations for GETC( l' PEEKC() and UNGETC(). Otherwise it can be used to 
declare external variab es that might be used by GETC(), PEEKC() and UNGETC(). 
See the example below of the declarations takt'n from grep(l). 

Tht're are other functions in this file which perform actual regular expression 
matching, one of which is the function step. The call to step is as follows: 
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step(string, expbuf) 

The first parameter to 8tep is a pointer to a string of characters to be checked 
for a match. This string should be null terminated. 

The second parameter ezpbu/ is the compiled regular expression .which was 
obtained by a call of the function compile. 

The function 8tep returns non·zero if the given string matches the regular 
expression, and zero if the expressions do not match. If there is a match, two 
external character pointers are set as a side effect to the call to 8tep. The 
variable set in 8tep is locl. This is a pointer to the first character that 
matched the regular expression. The variable loce, which is set by the function 
advance, points to the character after the last character that. matches the regu­
lar expression. Thus if the regular expression matches the entire line, loc1 will 
point to the first character of 8tring and loe2 will point to t.he null at the end 
of 8tring. 

Step uses the external variable circ/ which is set by compile if the regular 
expression begins with ". If this is set then step will try to match the regular 
expression to the beginning of the string only. If more than one regular expres­
sion is to be compiled before the first is executed the value of eirc/ should be 
saved for each compiled expression and circ/ should be set to that saved value 
before each call to step. 

The function advance is called from step with the same arguments as step. The 
purpose of step is to step through the string argument and call adt'anre until 
advance returns non·zero indicating a match or until the end of string is 
reached. If one wants to constrain string to the beginning of the line in all 
cases, step need not be called; simply call advance. 

'When advance encounters a • or \{ \} sequence in the regular expression, it 
will advance its pointer to the string to be matched as far as possible and will 
recursively call itself trying to match the rest of the string to the rest of the 
regular expression. As long as there is no match, advance will back up along 
the string until it finds a match or reaches the point in the string that initially 
matched the • or \{ \}. It is sometimes desirable to stop this backing up 
before the initial point in the string is reached. If the external character 
pointer locs is equal to the point in the string at sometime during the backing 
up process, advance will break out of the loop that backs up and will return 
zero. This is used by ed(l) and sed(l) for substitut.ions done globally (not just 
the first occurrence, but the whole line) so, for example, expressions like 
s/Y.IIg do not loop forever. 

The additional external variables sed and nbra are used for special purposes. 

EXAMPLES 

The following IS an example of how the regular expressIon macros and calls look 
from grep(l): 

#define !NIT 
#define GETC() 

Icon International, Inc. 
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F~ES 

#define PEEKC() 
#define UNGETC~C) 
#define RETURN c) 
#define ERROR( c 

#include <regexp.h> 

(*sp) 
(~p) 
return' 
regerr() 

(void) compile(*argv, expbuf, &expbuf!ESIZE], '\0'); 

if (step(linebuf, expbuf» 
succeed(); 

/usr /include /regexp.h 

SEE ALSO 

bs(l), edell, expr(l), grep(l), sed(l) in the ICON/U:XV User Reference Manual. 

BUGS 

The handling of eiref is kludgy. 
The actual code is probably easier to understand than this manual page. 
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NAME 

stat - data returned by stat system call 

SYNOPSIS 

#include <sysltypes.h> 
#include <Syslstat.h> 

DESCRIPTION 

STAT (5 ) 

The system calls stat and Istat return data whose structure is defined by this 
include file. The encoding of the field sLmode is defined in this file also. 

FILES 

/* * Structure of the result of stat 
*/ 

struct 
{ 

}; 

stat 

dev_t 
ino_t 
ushort 
short 
ushort 
ushort 
dev_t 
ofLt 
time_t 
time_t 
time_t 

st_dev; 
stJDO; 
sLmode; 
sLnJink; 
st_uid; 
st~id; 
stJdev; 
st....size; 
st_atime; 
st..mtime; 
st_ctime; 

#define S.JFMT 0170000 1* type of file */ 
#define S.JFDIR 0040000 /* directory */ 
#define S.JFCHR 0020000 /* character special */ 
#define S.JFBLK 0060000 /* block special */ 
#define S.JFREG 0100000 /* regular */ 
#define S.JFIFO 0010000 /* fifo */ 
#define SJSUID 04000 /* set user id on execution */ 
#define SJSGID 02000 /* set group id on execution */ 
#define SJSVTX 01000 /* save swapped text even after use */ 
#define SJREAD 00400 !* read permission, owner */ 
#define SJWRITE 00200 /* write permission, owner */ 
#define SJEXEC 00100 /* execute/search permission, owner */ 

lusr linclude/sys/types.h 
/usr/include/sys/stat.h 

Icon International, Inc. 1 
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( 
SEE ALSO 

stat(2), types(5). 

( 

C; 
. / 
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NAME 

term - conventional names for terminals 

DESCRIPTION 

These names are used by certain commands (e.g., tab8(I), man(l) and are main­
tained as part of the shell environment (see sh(I), projiJe(4), and environ(5» in 
the variable 'TERM: 

1520 
1620 
1620-12 
2621 
2631 
2631-c 
2631-e 
2640 
2645 
300 
300-12 
300s 
382 
300s-12 
3045 
33 
37 
40-2 
40--4 
4540 
3:270 
4000a 
4014 
43 
450 
450-12 
735 
745 
dumb 

sync 

hp 
lp 
tnl200 
tn300 

Data.media 1520 
DIABLO 1620 and others using the HyType II printer 
same, in 12-pitch mode 
Hewlett-Packa.rd 2621 series 
Hewlett-Packard 2631 line printer 
Hewlett-Packard 2631 line printer - compressE'd mode 
Hewlett-Packard 2631 line printer - expanded mode 
Hewlett-Packard 2640 series 
Hewlett-Packard 264n series (other than the 2640 series) 
DASI/DTC/GSI 300 and others using the HyType J printer 
same, in 12-pitch mode 
DASI/DTC/GSI 300s 
DTC 382 
same, in 12-pitch mode 
Datamedia 3045 
TELETYPE~ Model 33 KSR 
TELETYPE Model 37 KSR 
TELETYPE Model 40/2 
TELETYPE Model 40/4 
TELETYPE Model 4540 
WM Model 3270 
Trendata 4000a 
TEKTRONIX 4014 
TELETYPE Model 43 KSR 
DASI 450 (same as Diablo 1620) 
same, in 12-pitch mode 
Texas Instruments TI735 and TI725 
Texas Instruments TI745 
generic name for terminals that lack reversE' 
line-feed and other special escape sequences 
generic name for synchronous TELETYPE 
4540-compatible terminals 
Hewlett-Packard (same as 2645) 
generic name for a line printer 
User Electric TermiNet 1200 
User Electric TermiNet 300 

Up to 8 characters, chosen from [-a-zO-9j, make up a basic terminal name. 
Terminal sub-models and operational modes are distinguished by suffixes begin­
ning with a -. Names should generally be based on original vendors, rather 
than local distributors. A terminal acquired from one vendor should not have 
more than one distinct basic name. 

Commands whose behavior depends on the type of terminal should accept argu- (" 
ments of the form -Tterm where term is one of the names given above; if no ' 
such a.rgument is present, such commands should obtain the t.erminal type from ~ 
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the environment variable 'TERM, which,. in turn, should contain term. 

SEE ALSO 

BUGS 

2 

profile( 4), environ(5). 
man(l), mm(1), nrofl(l), tplot(IG), sh(l), sttY(l), tabs(l) in the ICON/UXV User 
Reference Manual. 

This is a small candle trying to illumiAat~.a Jug~, dark problem. Programs 
that ought to adhere to this nomenclature do so iJOmewll1tt fitfully. 
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NAME 

types - primitive system data types 

SYNOPSIS 

#include <sys/types.h> 

DESCRIPTION 

The dat~ types defined in the include file are used in ICON/UXV system code; 
some data of these types are accessible to user code: 

typedeC struct { int r!l]; } * 
typedeC long daddr_t; 

physadr; 

typedeC char * caddr_t; 
typedef unsigned int uint; 
typedef unsigned short ushort; 
typedef ushort ino_t; 
typedeC short cnLt; 
typedef long time_t; 
typedef int labeLt[IO]; 
typedef short dev_t; 
typedef long ofLt; 
typedef long paddr_t; 
typedef long key_t; 

The form daddr_t is used for disk addresses except. in an i-node on disk, see 
/8(4). Times are encoded in seconds since 00:00:00 GMT, January 1, 1970. The 
major and minor parts of a device code specify kind and unit number of a dev­
ice and are installation-dependent. Offsets are measured in bytes from the 
beginning of a file. The LabeLt variables are used to save the processor state 
while another process is running. 

SEE ALSO 

fs(4). 
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( NAME 

( 

c 

values - machine-dependent values 

SYNOPSIS 

#include <values.h> 

DESCRIPTION 

This file contains a set of manifest constants, conditionally defined for pa.rticular 

~rocessor architectures. The model assumed for integers is binary representation 
one's or two's complement), where the sign is represented by the value of the 
igh-order bit. 

BITS( type) The number of bits in a specified type (e.g., int). 
HIBITS The value of a short integer with only the high-order bit 

set (in most implementations, Ox8(00). 
HIBITL The value of a long integer with only the high-order bit 

set (in most implementations, Ox80000000). 
HIBITI The value of a regular integer with only the high-order bit 

set (usually the same as HmITS or HmITL). 
MA..XSHORT The maximum value of a signed short integer (in most 

implementations, Ox7FFF == 32767). 
MA.."\LONG The maximum value of a signed long integer (in most 

implementations, Ox7FFFFFFF == 2147483647). 
MAXI NT The maximum value of a signed regular integer (usually 

the same as MA .. XSHORT or MAXLONG). 

MAXFLOAT, LN....MAXFLOAT The maximum value of a single-precision 
Boating-point number, and its natural logarithm. 

MA.."illOUBLE, LN...MAXDOUBLE The maximum value of a double-precision 
Boating-point number, and its natural logarithm. 

MI.l\"YLOAT, LNJJINFLOAT The minimum positive value of a single-precision 
floating-point number, and its natural logarithm. 

. Mll\"J)OUBLE, LN...MINDOUBLE The mInimum positive value of a double­
precision Boating-point. number, and its natural 

FSIGNlF 

DSIGNlF 

FILES 

/usr /include /values.h 

Icon International, Inc. 

logarithm. 
The number of significant bits in the mantissa of a single­
precision Boating-point number. 
The number of significant bits in t.he mantissa of a 
double-precision Boating-point number. 
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SEE ALSO 

intro(3), matb(5). 

/ '\ 
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( NAME 

( 

varargs - handle variable argument list 

SYNOPSIS 

#include <varargs.h> va-.aliSt va_del void vaJtart(pvar) 
vaJist pvar; type va-.arg(pvar, type) 
vaJist pvar; void va_end(pvar) 
vaJiat pvar; 

DESCRIPTION 

This set of macros allows portable procedures that. accept variable argument 
lists to be written. Routines that have variable argument lists (such as 
printJ(3S» but do not use varargs are inherently non portable , as different 
machines use different argument-passing conventions. 

va-.alist is used as the parameter list in a Cunction header. 

va_del is a declaration Cor va_alist. No semicolon should Collow va_del. 

vaJist is a type defined for the variable used to traverse the list. 

vaJtart is called to initialize pvar to the beginning of the list. 

va_arg will return the next argument in the list pointed to by pvar. Type is 
the type the argument is expected to be. Different types can be mixed, but it 
is up to the routine to know what type of argument is expected, as it cannot 
be determined at runtime. 

va_end is used to clean up. 

:Multiple traversals, each bracketed by va_start ... vll.-end, are possible. 

EXAMPLE 

This example is a possible implementation of execl(2). 
#include <vara,rgs.h> 
#define M~GS 100 

/* execl is called by 
execl(file, argl, arg2, ... , {char *)O}; 

*/ 
exeel( vaJlist) 
va_del 
{ 

va~ist ap; 
char *file; 
char *args[MAXARGSjj 
int argno = OJ 
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va....start( ap); 
file - vaJrg(ap, char *); 
while «args[argno++) - va_arg(ap, char *)) != (char *)0) 

va_end( ap); 
return execv(file, args); 

} 

SEE ALSO 

BUGS 

2 

exec(2), printf(3S). 

It is up to the calling routine to specify how many arguments there are, since 
it is not always possible to determine this from the stack frame. For example, 
execl is passed a zero pointer to signal the end of the list. Print! can tell how 
many arguments are there by the format. 
It is non-porta.ble to specify a. second argument of char, short, or float to 
va_arg, since arguments seen by the called function are not char, short, or float. 
C converts char and short arguments to int and converts float arguments to 
double before passing them to a function. 
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COMMENTS 

( ICON/UXV PROGRAMMER REFERENCE MANUAL P /N 172-036-006 

1. 

Your comments and suggestions are appreciated and will help us to provide you wit,h the 
very best in system and application documentation. Send your comments to the address at 
the bottom of this page. Users who respond will be entitled to free updates of this manual 
for one year. 

How would you rate this manual for COMPLETENESS? (Please Circle) 
Excellent 

5 ------------ 4 ------------ 3 ------------ 2 ------------ 1 ------------ 0 
Poor 

2. Is there any information that you feel should be included or removed? 

3. How would you rate this manual for ACCURACY? (Please Circle) 
Excellent 

5 ------------ 4 ------------ 3 ------------ 2 ------------ 1 ------------ 0 
Poor 

4. Indicate the page number and nature of any error(s) found in this manual. 

5. How would you rate this manual for USABILITY? (Please Circle) 
Excellent 

5 ------------ 4 ------------ 3 ------------ 2 ------------ 1 ------------ 0 
Poor 

6. Describe any format or packaging problems you have experienced with this manual and/or 
binder. 

7. Do you have any general comments or suggestions regarding this publication or future 
publications? 

Your Name __________________________________________________________ __ 

Company ______________________________________________ __ 

Address ____________________ Phone (_), ____ _ 

City & State Zip Code ------
Job Function ____________________________________ _ 

Type of Equipment Installed: __________________________ _ 
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