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SPECI FI CATI ONS FOR NETWORK USE OF THE UCSB ON- LI NE SYSTEM
I ntroduction

UCSB's On-Line System (CLS) is available to Network users as socket
number x' 101" at site 3. Network users should log in with the
followi ng OLS accounts paraneters

USER NUMBER = 196

I D NUMBER = 57372

USER NAME = site name -- UCLA, SRI, UTAH, BBN, M T, SDC, RAND
-- whichever is appropriate

Users conmmuni cate with OLS through an intermedi ary process, hereafter
called the Interface, which is addressed as socket nunmber x’' 101’
(which is termed OLS's "primary socket"), and can be invoked through
the Logger. This docunment is intended to provide programrers with
the informati on necessary to comunicate with the Interface; and to
define the input expected and the output returned. The readers is
assuned famliar with the Culler-Fried systemat UCSB froma user’s
standpoint. Specifically, this docunent is not a user’s nmanual for
as.

The interface conducts all Network transactions through the NCP
whi ch operates under the Host-Host protocol of 3 August 70. The
first message sent by the Interface is of Type 0: the first eight
bits are zeros and thereafter, for the Iife of the connection |Inp-
message boundaries are not significant. Similarly, the Interface
expects the first nessage it receives to be Type 0, discards the
first eight bits assumng themto be zeros, and thereafter for the
life of the connection takes no notice of |np-nessage boundari es.

A word about term nology. The 360/75 is a 32-bit nmachine, but its
instruction set is byte-oriented. A byte is eight bits, and those
eight bits are nunbered 0-7 fromleft to right. Terms such as
"listen", "request connection", "accept a connection", and "reject a
connection"” are used freely herein to describe those printive

Net wor k functions, which are user at a foreign site presumably has
avail able to himthrough his NCP. They are used here in the sane
senses in which they have frequently been used in the NAWG |iterature.
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Logging Into the Interface

To use the On-Line system the Network user must establish a full-
dupl ex connection with the Interface. The Interface is core resident
only while at | east one such dupl ex connection is established (i.e.,
while at | east one Network user is connected). At all other tines,
the Interface resides on direct-access storage and must be invoked
through the Logger. A login sequence can always be initiated by
requesting connection to OLS's primary socket. While in core, the

interface listens on that socket and will accept any call it
receives; at all other tines, the Logger_ listens on that socket and
will _reject_the first call it receives, read the Interface into

core, and dispatch it. The Interface will then listen on the primary
socket as before. Thus, to initiate a |ogin sequence, the user
requests connection to the primary socket. |If accepted, he is in
contact with the Interface. |If rejected, he should reissue the
connecti on request; when accepted, he will be connected to the
Interface. A second rejection would indicate that the On-Line System
was inactive, or that either the Interface or the NCP had exhausted
its resources.

Over this initial connection, the Interface will send eight bits of
zeros, indicating nessage type zero, followed by a 32-bit socket
nunber, which it will select froma pool of socket nunbers allocated
toit. It will then pronptly close the connection and reissue the
listen, to allow other users to begin login. It will then request
connection of the |ocal socket whose nunber was sent to the user,
with the foreign socket whose nunber is one greater than that of the
user’'s socket. Simlarly, it will request connection of the |oca
socket whose nunber is one greater than that sent to other user, with
the user’s socket. Once the two connections have been established,
the Interface will consider the user |ogged in.

The two connections thus established are nmmintained indefinitely by
the Interface. Over its receive connection (hereafter terned the

"I nput Connection"), the Interface accepts input fro CLS. Over its
send connection (the "Qutput Connection"), the Interface relays

di splays from OLS generated in response to the input. The Interface
will termnate the connections only should the On-Line System
termnate. The user is expected to close the two connections when
finished, making the |ocal sockets available for reallocation, at
which tine the Interface will consider the user |ogged off.

The | nput Connection
Wth the exception of the first tow bytes, data received by the

Interface over the Input connection is treated as a continuous stream
of one-byte key codes, potentially endless in extent. The Interface
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passes each key code -- unexamined -- to the On-Line System which in
turn processes it exactly as it would input froma keyboard connected
directly to the System The set of valid key codes and its relation

to the standard OLS keyboard are depicted in Figure 1. The Interface
makes no validity check of the incomng data, but OLS will detect and
di scard invalid key codes.

Normal Iy, the first keys sent over the input Connection (i.e., the
first keys that the Network user pushes) should be those necessary to
log in to QLS. The user may log in and out many tines during the
life of the Network connection, and these operations are transparent
to the Interface. The last key s sent over the Input Connection
shoul d | og the user off of OLS (_SYST DOMN_ ). Failing to |og off
before ternminating the Network connection allows the possibility of a
| ater Network user’s finding hinself already |ogged in.

The first byte of data received over the |Input Connection is

di scarded unexami ned by the Interface, which assunes it to be zeros

i ndi cati ng nessage type zero in conpliance w th Host-Host protocol

No significance is attached to | np-nmessage boundaries. The second
byte of data received is not passed to OLS but is exam ned by the
Interface. By appropriately selecting that second byte, the user can
cause to be suppressed by the Interface, any or all of the three

cl asses of output generated by O.S and potentially relayable to the
user over the Qutput Connection. The byte is interpreted as foll ows:

Bi t 0 = 1: suppress all al phanuneric output.

Bit 1 = 1: suppress all curvilinear output.

Bit 2 = 1. suppress all special character output.
Bits 3-7: not exam ned, should be zeros.

Once made, this declaration prevails for the life of the Network
connections. A user can avoid transm ssion of output classes he is
unabl e to process and woul d therefore have to discard anyway, thus
avoi di ng needl ess network traffic. A user operating froma tel etype
and capabl e of displaying only al phanmeric output, for exanple, mght
specify x’ 60" and thereby suppress all el se.

Figure 1. Input Key Code Set [Pl ease view PDF version.]
The Qutput Connection

Wth the exception of the first byte, data transmitted over the
Qut put Connection by the Interface consists of a continuous string of
vari abl e-1 ength records. The first byte sent consists of zeros,
i ndi cating nessage type zero, to conply with Host-Host protocol, and
shoul d be discarded by the user. At present there are three cl asses
of records defined, one corresponding to each class of OLS output --
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al phaneric, curvilinear, and special characters. Only records of
those cl asses, which have been enabl ed by the user will be
transmtted; all other output will be suppressed locally by the
Interface. Each record consists of a one-byte field specifying the
out put class, a one-byte output-class-dependent field, a variable-
Il ength data field, and a two-byte field containing the conbi ned
length in bits (unsigned) of the data and out put-cl ass-dependent
fields. Each record has the follow ng form

1 2 1 L bits
___________________________________________________ Socmeemee o
|ouT- | | CLASS | |
|PUT | L+8 |  DEP. | DATA |
| CLASS | | FIELD | |
___________________________________________________ S cmemeeoo s

The integer above each field is the length of that field in bytes
(except where stated to the contrary). The Iengthy of a cord, then
is given in bits by the contents of the length field plus twenty-
four. The significance of the data and cl ass-dependent fields, and
the out put class assignnments are given in the follow ng sections for
each out put cl ass.

A. Al phameric Qutput (Cass 1)
For al phaneric output, the output class field contains the foll ow ng:

Bits 0-3: unpr edi ct abl e
Bits 4-7: 0001

The contents of the cl ass-dependent field are unpredictable. The
data field contains the al phanmeric display in the formof a
contiguous string of one-byte characters. Any character listed in
Figure 2 may be present. The list includes the Greek and Latin

al phabets, a variety of special synbols, as well as carriage contro
characters such as carriage return, line feed, backspace, and erase.

Al phaneric output records enbody system generated nessages, LIST node
di spl ays, | ower keyboard activity on the TYPE | evel, TYPE | eve
operators such as UP and DOAN, etc. The appearance of the character
pair 'BACK ERASE (x’59BC') in a record represents a command to erase
the display scope. Wen not imediately followed by ERASE, BACK

i ndi cates a backspace operation. 'BREAK (x'79") is used to
facilitate formatting of |ong nmessages that may be either printer- or
di spl ay-scope- destined. |In generating scope display, where there

are twenty-five characters per line, 'BREAK should be interpreted as
a carriage return; in generating printer output, where |onger lines
are possible, it should be interpreted as a space or bl ank.
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Figure 2. Al phaneric Qutput Character Set

NAME Lower CODE NAME Upper CODE
Case Case
A C1l ALPHA 81
B c2 BETA 82
C C3 CHI 83
D A4 DELTA 84
E c5 EPSI LON 85
F C6 PI 86
G Cc7 GAMVA 87
H C8 THETA 88
| (@] | OTA 89
J D1 SI GVA 91
K D2 KAPPA 92
L D3 LANMBDA 93
M >4 MJ 94
N D5 ETA 95
@] D6 OM CRON 96
P D7 Pl 97
Q D8 PHI 98
R Do RHO 99
S E2 SI GVA A2
T E3 TAU A3
U E4 UPSLI ON A4
V E5 NU A5
W E6 OVEGA A6
X E7 Xl A7
Y E8 PSI A8
Z E9 ZETA A9
0 FO ss O BO
1 F1 ss 1 B1
2 F2 ss 2 B2
3 F3 ss 3 B3
4 F4 ss 4 B4
5 F5 ss 5 B5
6 F6 ss 6 B6
7 F7 ss 7 B7
8 F8 ss 8 B8
9 Fo ss 9 B9
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NANMVE CODE NANMVE CODE
PLUS + 4E UNDERSCORE _ 6D
M NUS - 60 AT SIGN @ 7C
SLASH / 61 POUND SI GN # 7B
APOSTROPHE 7D CENT SIGN [cent sign] 4A
LOG CAL AND & 50 DOLLAR SIGN $ 5B
ASTERI SK * 5C PERCENT SI GN % 6C
EQUALS = 7E COLON : TA
SEl M COLON ; 5E LEFT BRACKET [ 73
LEFT PAREN ( 4D RI GHT BRACKET ] 74
Rl GHT PAREN ) 5D LESS THAN < 4C
COWA , 6B GREATER THAN > 6E
PERI OD . 4B QUOTE " 7F
QUESTI ON MARK ? 6F LOG CAL NOT [hal f arrow] 5F
LOG CAL OR | 4F EXCLAMATI ON ! 5A
Carri age Speci al Li st
Cont r ol Mode Characters
BACK (backspace) 59 SPACE 62
RETURN (carri age 49 POST LI ST : 63
return) DIVIDE [Owith /] 64
TAB (advance to next 77 MULTIPLY [O with .] 65
l'i ne) SUBTRACT [0 with -] 66
UP (line feed up) 06 ADD [0 with +) 67
ENL (line feed up) 27 CARRI AGE RETURN
DOM (line feed down) 07 [di agonal |eft down arrow] 68
DELETE [box with ///] 69
CON (l'ine feed down) 28 Pointer _ 6A
RS (position to 13
upper left of M scel | aneous
di spl ay area)
ERASE BC
BREAK (for display 79
scope: RETURN DOT (curvilinear 78
for line di spl ay
printer: SPACE) dot - dot node)
SPACE (bl ank) 40
Not e:
Codes are specified in hexadecimal and are eight bits. 'ss’ means

"superscript’
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B. Curvilinear Qutput (Cass 2)

For curvilinear output,

the output class field contains the

fol | owi ng:

Bits 0-1: 00 i ndi cates |ine segnent node (adjacent
di splay points are to be connected by
straight |ines)

01 i ndi cates dot node
10 i ndi cates character nopde (the
cl ass-dependent field contains a
character fromFigure 2 which is to be
di spl ayed at each point ('dot-dot’ node is
character nmode with the display
character 'DOI" (x' 78)).
Bits 2-3: unpr edi ct abl e
Bits 4-7: 0010

For character node, the class-dependent field contains the display

character; in other cases,

the contents of that field are

unpredictable. The data field contains a list of X-Y display
coordi nates as depicted bel ow

2 2 2 2 2 2
...................................... S m o e o ee e
| X1 | Y1 | X2 | Y2 | - | Xn | Yn |
______________________________________ St oo
Xi and Yi are the X and Y display coordinates -- after scaling -- of

the ith conmponent of the vector represented by this record. Each
coordinate is contained in a two-byte field, therefore one conponent
in four bytes, and hence the context of the vector being displayed is
given by the contents of the length field mnus eight divided by
thirty-two. The assuned display area is square, with original at

|l ower left, and both X and Y rangi ng between 0 and 4095. There is a
one-t 0-one correspondence between vectors displayed and curvilinear
out put records transmtted.

Speci al Character Qutput (C ass 3)

For special character output, the output class field contains the
fol |l owi ng:

Bits 0-3: unpr edi ct abl e
Bits 4-7: 0011
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The contents of the cl ass-dependent field are unpredictable. The
data field contains a contiguous string of variable-length
characters, each representing either a nove in one of sixteen
directions or a change in position relative to the |ower right corner
of the last character frame (where for al phaneric) and speci al
character display, the display area is square, 4096 units in extent
vertically and horizontally, and a character frame is 160 units wide
and 224 units high).

The sixteen characters, which define nove operations are listed in
Figure 3, and each is one byte long. Such a character indicates a
move fromthe current position, in the specified direction, a

di stance equal to that of a move in the sanme direction fromthe
center of a 64-unit square to its perineter. The length of the nove
is therefore functionally related to its direction

A change in position relative to the |ower right corner of the |ast
character frame is represented by a four-byte character of the form

1 12 bits 12 bits

where [delta] X and [delta] Y are signed quantities indicating the
nunber of units change al ong each coordi nate.

Figure 3. Special Character Vector Character Set

Direction Code
000.0 47
022.5 48
045.0 51
067.5 52
090.0 53
112.5 54
135.0 55
157.5 56
180.0 57
202.5 58
225.0 41
247.5 42
270.0 43
292.5 44
315.0 45
337.5 46
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Not e:
Codes are specified in hexadecimal and are eight bits.
Directions are specified in degrees, increasing counter-clockw se

fromOo at positive Xin an X-Y coordinate system

* Text enclosed in brackets describe non-ascii characters that were
present in the original docunent. Please see the PDF file for the

actual representations.
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