
BURROUGHS CORPORATION 
COMPUTER SYSTEHS GROUP 
SANTA BARBARA PtANT 

SCOPE • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
DEFINITION Of ·SYCOM 

LINE lHROUGHPUT •••••••••••••••••••• 
fRROR DETECTICN AND RECOVERY 
DAJA COMMUNICATIONS PROCECURE OF SYCDH ••••••••• 
SYCOM HOST SYSTEMS AND REMOTE TERMINALS 

SYSTEMS COMMUNICATIONS STANDARDS ••••••••••• • •• 
SYCOH 
SYCOH DATA COHHUNICATIONS STANDARD ••••••••••• 

CONVERSATIONAL COMMUNICATIONS PROCEDURES 
Message Transfer •• ~ ••••••• 
Retrans•ission of Messages 
Parity or Block-Check Error Handling 
Mess 8 ge Idle State 
Hor•al Terainati 0 n •••••••.•• 

POINT~TO•POINT CO~TENTICN PROCEDURES 

• • • • • • 

• • • • • • 

. . ..... 
Master Status • • • • • • • • • •• • •••••• 
~nter Message Transfer State 
r~r•iration •••••••••••••••••• 

SYCDH PROCEDURE 
CODES AND ERROR CHECKING •••••••••••• · •••• 
SYCOH RECORD <TEXT> FORMAT 

DEVICE ADDRESSES CDAlP DA2> •••••••••••• 
nEVICE FU~CTIONAL CONTROL <CC> 
FILE SEPARATOR <FS> •••••••••••••••• 
RECORD SEPARATOR <RS> 
SPACE COMPRESSION ••••••••••••••••• 

SYCOH SYSTEM HESSAGtS 
FORMAT OF PUJ/FETCH MESSAGES ••••••••••••• 
FILE TRANSFER , 

HAINfENANCE OF.FILE CHARACTERISTICS •• • ••••• 
FILE TRANSFER RECOVERY 

TERMINAL SYSTEM MESSAGES ••••••••••••••• 
INPUT MESSAGES 
OUTPUT MESSAGES • ••••••••••••••••• 
COMMUNICATION.ERROR MESSAGES 
HOST SYSTEM MESSAGES • • • • • • • • • • • • • • • 

ACCEPTABLE CH-RACTERS FQR TERMINAL SPO 
SYCOM TRANSMISSION OF PACKED DATA ••••••••••••• 

DATA RECORD FORMAT 
TERMINAL•TO•PROGRAK COMMUNICA1ION ••••• ~ •••••••• 
PROGRAH·T~-PROGRAM CoMMUNicATiON 
APPENDIX A - 1961 ASCII ANO EBCDIC CHARACTER ASSIGNMENTS •• 

Tc•1 

1-1 
2-1 
2-2 
2-2 
2-3 
2-3 
3-1 
3-1 
3-1 
3-1 
3-3 
3-J 
3•3 
3-3 
3-3 
3-3 
3-5 
3-5 
3-5 
3•7 
3•8 
3-8 
3-9 

3-10 . 
3-10 
3•11 
3•11 
3-11 
3-18 
3-19 
3-20 
3-22 
3-23 
3-23 
3-27 
3-31 
3-31 
3-31 

4-1 
4-1. 
5-1 
6-1 
A•l 



BURROUG"S CORPORATION 
COMPUTER· SYSTEMS GROUP 
SANTA. BARBARA PLANT 

llJJ.f!t 

1-1 

COMPA~Y ·coNfl-OENTIAl 
8180G/Bt100 SYCOM 

SOS 2Z2Z 2590 <02) 

This docu•ent describes the Burroughs Srste•s Co•aunications 
Module . and es tab li slles standards and gu i del i nes for the s yst e•. 
The data co••unicaticn procedures used are the Burroughs Data 
Coaauoications Stantard$ as defined and published by the Data. 
Co•aunications Com•ittee and Corporate Engineering. Other areas 
of StCOH. such as record for•ats an~ supervisory •essages are 
standardi~ed in this· doctiaent. 

In addition to RJt. this protocol includes the features of file 
transfer. prograa·to-progra• coa•unication and the issuance ~f 
SPO co••ands between two co•puters <or fro• a ter•inal tc a 
coaputer). These tatter features are sy••etric; they •av be 
invoked between any two systess without regard to •host• ·vs. 
•ter•inal". status. · 

The functions that •ight be 
this protocol fall into three 
RJE• and file transfer. 
i•ple•antation of a subset; 
functions is alloNed. 

supported by a progra• i•pl•••nting 
categories: host R~E- ter•tnal 

This protocol specificatt1 allows 
anr one or any co•bination of these 
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The purpose of SVCOH is to increase the use of data processing 
systems located some distance from each other. SYCCM incluoes 
remote job entry and file transfer capabilities. In re•ote job 
entry. jobs are sub•itted through a remote ter•inal and 
trans•itte~ via a data co1munica*ions line into the job strea• of 
the host syste•• After processing. t~e job's printed and ~~nched 
output is trans•itted bact to the ter•inal via the co••~nications 
line. File transfer is the aove•ent off iles between two syste•s 
whi~h can be either •ter•tnal• syste•s or •host• srste•s· 

Since soae af the functions of t~is protocol allow interaction of 
2 peer-level entities• the terms •tereinat• and •host•• although 
still used. are less appltcable. Most applicable are the notions 
of •user• systea and· •se~ver" s~stem- as used in the ARPA 
Network. The user syste• is the active party with the hu•an user 
wishing to utiliz£ a coaputing resource• and the server syste• is 
the passive party supplying the co•puting service. 

The basic functio~s of SYCOM are: 

1. Introduction of programs fro• a re•ote input device for 
coapilation and/or execution. 

z. Introduction of data from a reaote input device for 
processing by the host syste•. 

3. Dispersing of data and/or pr-0gra•s produced by the host 
s'stem to the re•ote davice<sJ. 

4. Monitoring and dontrolling of p~ogra•s on the host syste• 
via a reuote su~ervisory consol~. 

5. Jransfer of f il~s froa one svste• to another. 

6. Support of co••unication between progra•s e1ecutin~ on 
the two syste1s~ 

An iapleaentation 
sys te•- de pendent way 
function. 

of thfs protocol should include a 
for a user progra• to initiate any SYCOM 

Since SYCOH applications imply the transmission of large batches 
of data between the two systeas. line throughput •axiaization. 
error detection. and error recovery are of pri•e importance. 
This section discusses those topics and the procedures and 
conventions used in SVCOH apptications. 
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Maxi•ization of line thraug-put is assured by 
poi~t·to-pofnt •essage t~ansfer procedure which: 

the SYCOM 

1 •. Specificaltr ackho~ledges a •essage with either a •••sage 
or ·a numbered aclcnol!iledge•ent ( IACIU. r his reduc.e s both 
line tiae and li~e turnaround per •••sag•. 

2~ Blocks records (that is~ 
•••sage>.· 

sends •u~tlple records per 

3. Co•pacts and. e;c1U1t\ds· ·blanks. : It is coll•on· on car'd input 
ancl printer oUttJlit·to have a large percentage of blank• 

4. 

i•bedded i~ the:d1ta~· tli•inating the trans•lssion of. 
blanks ca11 signiflC:antlr i•prove throughput. ' '' 

Sends •essages in one 
procee~s in the.~pposite 
capability for ititlusion 
a received aessage wit~in 

dire ct ion wh tl e error r ecoverr 
direction through the uni~ue 

of a specific ackno11ledg~•ent to 
a trans•itted aessage. 

t!UUl! Wllll.111 ilJl ·· lliJJl£1! · 

The following features a~e provid•d tn the erro~ detection ~ftd 
·recover r areas to assure reliable service to t·ha SY COM user: 

1. A spec If tc nu•bered ac•no11tedge•ent. ('efther fn a ••ssage 
or ift a.IACK> gUafds against tbe ~os•ibility of last 
aessages by providing an ~na•biguous ackno11ledg••ent to 
the trans•itt•d ·•essage. 

z. · The use ~f ~t1 t•,ii ~o~~lo ~ tr~ns•ission nuaberin9 
.facilitates thd dftectton of duplicates. 

-~, ;: ... 

Drna•lc reduci4i~ of 
provides the potential 
retrans•issions , on bad 

· increase as th~ Message 

the transaission •essage length 
for reducing error rates and 

circuits <error rates per •essage 
size increases>. 

4. The conver.t ion· cf ditferent ti uout values for· central 
and re~ote srsta• alleviates tine collision ~roble•s. 

5. fhe •essage t~ansfer·procedure e!iainates t~~ a•biguous 
use of certain ASCI 1 control char ac tars l for ~ex·a•Pl ., ENQ 
is used oftlJ during establishaent• nowhere els•>· 

6. Error detection is provided ~braugh the use of verttcal 
and borizental pari,tr in SYCON:.. · 



BURROUGHS CORPORATIQN 
COMPUTER SYSTEMS GROUP 

.SANTA BARBARA PLANT 

2-3 

COMPANY CONFIDENTIAL 
Bl800/B1700 SYCOM 

SOS 2Z22 Z590 (02) 

The paint•to•point co••unications •essage transfer procedure 
allows the reversal of direction . of •essage transfer without 
separate establish•ent and ter•i~ation procedures. The essential 
characteristic of this procedure is the ability ta specific~llJ 
acknoMledge a previous transaission via the use of a character 
included Mithin the header of tlle •essage. This character will 
herei~after be referred to as the ARM <Acknowledge Received 
Message> cbaracter and will be defined to have the follo~ing 
values: · 

1. ARM is th~ tra~~•ission 
received •es saga. or 

nu1ber. of the last validlJ 
NUl• · i•aedia~ely following 

es tab l ish•en.t. 

2. The ARH character i••ediatelr follows the SO~. 

fbe validity of the ARM ~haracter will not be considered apart 
fro• the validity of tile aessage <that is. if a •essage has a 
parity error- the ARM will be· ignored>. 

The usefulness of the ARM is twofold: First. it provides a 
specific acknowledg~ment to a previous trans•ission because of 
its •nuabered Ack~· facility. Secondlr• when •receiving station 
receives a sessage· that it cannot accept because of a no-buffer 
or not•readr condition. the ARN allows the facilitr tG t•~ltcltlr 
NAK that •essage. while at the saae ti•e being able tc transatt a 
new sessage and thereby possiblJ freeing buffers and/or conveying 
in th• test the not-readJ or buffer•full co~dition. 

The fol towing systems have iapl eaented or plan to i 1p.le•ent 
fotloving packages: 

87700/87800 
86700186800 
Mediu• srste•s 
81800/81700 
8800 
880 
8771/877Z 
JC51QO 
TCl500 
DC1000 

Where hRJE = 
tRJE = 
FTP = 
ter• = 

:··., 

hRJE 
c 
c 
c 
c 

host RJE 
ter•inal RJE 
file tr ans fer· 

tRJE 

c 
c 
c 
c 
c 
c 
c 

FJP tera 
p p 
p p 

c c 
p p 
p p 

terainal·to•progra• and·prograil•to-pragra• 

the 
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S YCOM defines the standard funct ior:al char act er i st i cs for a 
nontransparent half-duplex •ode syste•s co••unications ·•echanis~. 

~JI JUI.A -'11.tU!YU.C.lllJJll .UJIJlJl.Q 

This section defines th~ c~nversattonal SYCOM link procedure for 
operation over directlr ~onnectedP leasedP or switched lines. 
This SYCOM li~k procedure is a subset of the Burroughs 
Conversational Point•to-Point line Procedure as cefined in 
Burroughs Corporate Data Co••unications StandardSP Docu•ent 
1284 9006. 

figure 3~1 defines the basic ~onversatfonal •essage transfer 
procedure. . Conversational procedures altow reversals of 
direction of •essage tran$fer without separate establish•ent and 
ter•ination procedures.. This figure applies to a poiat··to-point 
circuitp either switched· or dedicated. · the esta.b·l isll•ent and 
teraination procedures cif fig..-re 3•2 applJ. An alterria.te ti•eout 
and recover1 procedure is used whereb1 one station ~ro~tde~ 
special ti•eout and recov 8 rr services for the other station. 
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FIGURE 3-1 -CONVERSATIONAL COMMUNICATIONS PROCEDURES 
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H~ssage blocking Is prohibited. Messages ar_a delineated br 
special charact~rs·. .A ••ssage begins Mith a SOH character ~nd 
ends with a BCC character. The ••s~age strea• is as follo•s= 
SOH• •RM• XH#• STX• DAl• DA2• the text of the •essage• ETX• and 
ecc. 

If the •aster <trans•itting> station does not receive a replr to 
its last transaission within some period of ti••• it ear 
retrans•it the unackn~wledgad •essage. 

If the slave station receives a recognfzabte·aessaga. but It 
contains character paritv error<s> or a _block check error. it ••r 
re~ly NAK~ The easter station should retra~s•it t~e •~ssage. 
Tlis ear be r•peated 'n' tiaes <n is user•spacified and at least 
one>• and if the error p~rsists. either sta~ion •ar eait to error 
recovery. 

If the slave 5 tatfon recef~es a good •essage. but has no traff fc 
to send. it responds ACK. If tt.e aaster station has aora traffic 
it sends another cessage~ If the •aster station has no •ore 
traf ff c. it proceeds ta the aessage idle state. 

f he noraal termination of a conversation occurs whe~ one station 
sends ACK <indicating th~t ft has no aora tr~fffc to send)• ·and 
the station receiving the •cK also has ro •ore traffic. The 
station re~eiving the ACK proce~ds to the aessage idle state. 

The essential characteristic of this procedure is that after the 
end of •essage transfer. as indicated by the trans•tsston of the 
OLE EoT sequence. botb stations are in an idle stat~s <neither 
aaster nor slave>• and that either station •ar bid for •ast~r 
status by sending the OLE ENQ sequence. See f igura J-2. 
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Station B 
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ESQ (llr1 . ...... Qt ltat118") 
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. SAJ: 
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(ID'. "llll&oi'i ....... Traufor ltato•) 
r---

~---------------------------11--"---------~--~_... 

...--.+---L-----
1 

I I 
---+-

! DLE 
EO'l' 

(UP'. "latef llUiqe Transfer State") 

()'.AST!l) 

l 
(m;nx] 

ACK 

l GO 0!1 H001t [ J INDICATES OPTION T!l..\T MAY .15! EXERCISED 
' (l? DIALED LINE) FOR SPECIFIC T~IL~lNALS A.\1>IOR SY$T~. 

Figure 3•2 Point•to·Point Co~tention Procedures 
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If eithe.r station in the ldli state 11ishes to 'enter •••sage 
~ransfer. it •av bid f~r •~ster status by sending OLE ENQ. If 
the sa•e station ~ad Just ter•inated .•essage transfer by send~ng 
OLE EDI• it is reco••ended that there be a delay before this 
station sends OLE ENQ again. 

If the station bidding for easter status receives an ACK 
<indicating ready tc receive> it •ar enter •essage transfer. If 
the response is NAK <not readt to receive>• the DLE ENQ •ar be 
repeated up to a retry li•it· of •n•• <n i& user-specified and at 
least one>• and if no valid response is received. go to error 
recoverr. Ii the station bidding for •aster status rec~ives DLE 
ENQ• indicating that the other station is bidding at the sa•e 
ti•e• it shall abandon tts own bid and reply in accordance Mith 
jts readine~s to receive~ In order to avoid continuing tine 
collision 11hen both stations are bidding at the sa•e ti•e• the 
no-response ti•eout values should be of df fferent length. 

1.ICli fllUD 

OLE EQT is transmitted to tndic~te the end of this . sessi~n and. 
if switched lines. to disconnect the mode• bv going oft hook. 
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The SYCOM flow chart ~rovides a logic diagra• of the detailed 
SYCOM procedure <see figure 3•l>. Infor•ation and def inftians 
for understanding the procedures are as follows: 

1. fhe SYCOM procedure allows reversals of direction of 
•essage transfer without separate establish•ent and 
te~•ination procedures. A eessage can be positively or 
negatively acknowledged with another •essage. This is 
acco•plished by the use of th• AR~ <Acknowledge Received 
Message> character <defined telow> contained within the 
•essage header. 

z. Message tlocking is 
block long, beginning 
followed by the acc. 
characters defined as: 

pro~ibited. Each aessage is 
with an SOH and ending with 

The sessage header cont~ins 
SOH• ARHP XMI· and STX. 

one 
ETX 

four 

J. The ARM character indicates ACK or NAK of the previous 
••ssage Mith respect to the vaatditr or invalidity of 
that •essag9 • It is included: 

a. withi~ the header of each mess 8 ge. 

b. as a prefix to an ACK character. 

The ARH wilt be initialized to a NUL character <OO> 
during t~e establfsh•ent pbase of tbe procedure. When a 
valid aessage is recetved~ the XMS will be saved and used 
as the next AR~ character trans•itted. It will be set to 
the NUL charact~r val~e until a valid •essage has been 
received. 

When an ARM se~oenee <ARM·ACK or SOH-ARH> is recetvad, it 
will be compared with the last XHt sent and•· tf equal• 
the last aessage ~ill be positively acknowledged. It the 
sequences do not agree- ·the last message has been 
negatively acknowledged and will be retransmitted. 

fhe validitr of the ARH character will be chected ·~nlr if 
a valid heaaer and -message is received• that is, the ARM 
character will be assumed to be a NAK unless received in 
the header 4f a valid aessage or in a valid AR"•ACK 
reptv. · 

4. Jhe XMI is a one-character field. The re~o•aended •odulo 
2 chara~ter sequence is f /U for. the host, and 5/&. for the 
terainal. The XMl's received will be checked against the 
previous XM# received and• if equal• a duplicate.text is 
assumed and the text is ignoreo. It shall hereby be 
noted that the NUL charac~er <On> aust not be used as a 
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5. 

tra•s•f ssion nu•b•r• after the first trans•fssion• 

An inv•lld character· punched in the first colu•n of an 
80-~olu~n ca~d <or a question •ark character in the f trst 
cotu•n of a· ,, .. ,COlU•n card> i·s replaced by · a NUL 
character <O·O> prior to transaission. 

&. · Reco••ended ti•eout valtes for Invalid or No ~espon~e are 
z.s seconds and 3.0 seconds for ter•inal and .host 
respectivelr· 

Character parity chec~in~ a~d long~tudinal parity c~ecking are 
used. ~n error in elthe~ check constitutes an erroneous •essage 
and will be negatively ac~nowledged. The ~haracter ~ode used is 
the A•erican Standard C~de fqr Infcraation Interchange CASCll> 
ANSI ·x3.4 1967 <Appendix A>~ Each character consists of seven 
d at a bi ts and one par it r t f t. The par It r checks ar e: 

1. Longitudinal Re~~ndan~y Character <LRC>. This is a 
redundant character addeo to the end of a trans•ission 
btock for the ~~rp 0se of error detection and control. 
T-e LRC ts obt~i~ed as the binar' su• <initialized to 
~ero> Nithout. •carry• Qn ·each of the bits of the 
characters following SOH• including fTX. The.polyno•iat 
used ifl this •cyclic• accu•ulati~n is X to tke power of 
eight plus one. 

z. Character Paritr. All chara~t•r•~ includtnt the LRC• 
shal.l have the( ·.,la•• parity. svnchronous trans•ission 
uses odd charad~~~ ~•ritv and asynch~onous ~rans•lsston 
uses even ch•r~6t'~ ~~rftv. 

' .I.. 
The SYCOM recotd for•at •• •s follows: 

DAl OAZ CCCJ <text> t s •• ·• J 
or DAI OAZ CCCJ fS 0 <teltt~ 
or DAl DAZ CCCJ f S I <text~ 
or OAl OA2 CCCJ FS 2. <text> 

2. 

where: 

DAl and DA2 are device addresses indicating the ~ource ~r 
intended destination of the text. · 

cc is used for control of special functions <onlr for the 
printer. not .punch>. 

FS fs the file separato~. 
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<text> js a· unit r~c~rd• optionaltr •odified br space 
co•pression and by deletion of trailins · spaces. All text 
within a •essage is addressed to the sa•e device • 

.U.E.U££ il.Dlill£i .1J2.!1.£ .12.lll 

DAl and DAZ will be used for device addres~es at the re•ote 
station. lhe convention used is: 

DAl DA2 Usage --- --· ---·-
0 0 Syste• control 
0 1 SPO 
0 2 card reader/card punch 
0 3 Ltne printer 
0 4 Data of a file transfer .. 

0 s 
through Reserved for expar.s ion 

o~ 
8 1 

() ) . . 
f s . 

8 2 Pac feed punch 

8 3 
through Reserved 

9 9 

a A User host tr ans•i t. or 
through serwer.ltost receive. 

z z virtual station data. 

A a User host receive. or 
through server host transaf t. 

z z virtua.l station data. 

See TERMINAL~TO•PROGRAM COMMUtHCATION for 111ore inforaation on 
virtual station data~· The device addresses are advis~rr only. 
The re•ote station aay redirect a aessage to anr appropriate 
device• based upon its ow~ requirements~ · 

Note that line printer data is allowed in ef.tller direction. Mhen 
a srste• receives line printer data. it prints it on 1n available 
printe,. independently of whether the ~rstem is •ter•inat• or 
"host•. 
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A one•characte' field (CC> is used for control of special 
functions~ The CC field is reqvfred and is valid onl1 for 
•essages addressed to a tine printer. The cc field will alwars 
appear as the first character of a record when DAl=C and DA2=3• 
indicating that these records are destined for a line pr Infer. 
The CC field controls tb• printer•s vertical aotion according to 
the following conventions (skip•to·channel is subject to hard~are 
i•ple•entationJ: 

cc Function -- -·------
O Ptint~ no spa~irtg 
1 Print. then stngle space 
2 P~int• then double space 
3•9 Reserved for expan~ion 
A Skip.:to channel 1 - top of page 
B Skip to ~hann•l Z 
c s•ip to channel 3 
D s•tp to ~hannel ~ 
E Skip to channel 5 
F Skip to channel 6 
G Skip to channel 1 
H Slip to channel 8 
I s•ip to channel 9 
J Skip to channel 10 
K s•ip to channel 11 
l Stip to channel 12 - end of page 

fl.L£ .llfJBA.lUB lliJ 

A separate •essage cont~lfttns a fi le•separator character <FS> is 
used to separate files• ,Jhe character following the FS is either 
•o• • • 1 "• or ~ 2~• i-nd icat ing begi nning•of ·header .. 
beginning•of-file or end .. of•fHe. re1pecth1el1. ltae text portion 
of the beginning-of•head•r or beginnfng-of•fite separator ~ecor~ 
contains the fite na•e• lhis na•e ear be used at the recipient's 
discretion. . . . ~v,,)e,- · 

~------\ 
Exa•ple: begin header: 

begin fite: 
end file: 

SOH AR~ XHS .STX 03/([!s 0 <textu> E. TX 
SOH ARM XMI STX O~A s 1 <textr ETX 
SOH ARM >CHI STJl Cl\A FS Z ETX · 

\ . 

The file-separator . record is sent fro• either srste• signifying 
that the beginnf ns or end of file has occurred for thls device. 
or to prefix a copy cf the file's symbolic file header <see 
MAINTENANCE OF FILE CHARACTERISTICS for •ore infor•ation>. 
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Records are separated br the use of the ASCII control character 
RS. £haracter RS is not an end-of-record or a 
beginl'li ng-of-record designator• but ts 011lr used between records 
as a separator when .seve..t.al unit records are co•bined Into a 
single SYCOM •essage. SPD records are never co•btnad. 

A sequence of consecutive space characters. up to 99 in length. 
•a, be repl~ced br ari . ASCII escape control characte~ <ESC> 
fol lowed by a· t wo•c haract er ciec iaa I riu•ber cont ai ni ng a count of 
space characters replaied. Greater than 99 consecutive space 
characters wi.tt require two or •ore ESC sequences. Trailing 
blan~s •ar be trunc~ted. SPO or _packed records are not 
space·co•pressed er truricated. · 

In addition to the standa~d d8taco•• contr~l Interface. syste•s · 
in the SYCOM environaent.need to com•unicate certai~ infor•ation 
via s1stea mess.ages ·to· insure orderly operation. Syste• •e.ssages 
a~e those aessages whose OAl and OA2 characters are 00. 

SYCOM srste• aes~ages are tvo-c•aracter deci•al codes. f~tloMed 
in·soila cases b' additional. datao In the following definitions 
the code' Nill be listed followed bJ its definition. The 
definition will be enclosed in Parentheses. Beneath the code and 
definition will be an explanation of the code. Jhe following are 
currently defined: 

L "'"~rk ., /~ p~~s,,.,,.,,,J-, ./ 
01 <Logged On> 

Sent by th~.bost sv~t~a to the reaote tar•inal to infora the 
ter•inal that the dperator ~sing the terainal has been logged 
on. 

020000 <Buffer Size> 
r:-----:) 

Sent fro• either srst••• requesting a change in the length of 
•essages beiftg asse•bled for transaission. DODD is the 
requested message length in decimal notation. e.g.. 0200 
means a saxiaua aessage size af 200 characters. Jnitt•l 
default buffer size is 402 <nuaber of characters between STX 
and ETX>. 

A Buffer Size Request •essage is alwaJs ans.wared Mith a 
Buffer Size Reply (0.4> •essage. Upon bein.9 .... l.~gge-d ~.'9 .. • the 
t er• i nal should send this aess age~'~f"o~·tfie._"ltos-t's·P'l'.ci~fvi' ng the 
size of t•e largest ·•essage it can receive. Ther~after. this 
•es sage aay==:b-.-sj>nt. to .re.Quest an increase or a decrease in 

• 
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actual ae ssage size. A decrease sight be requested to reduce 
error rates on a 1·argirial .. circuit.· 

It is i•portant to note that the absolute·aaxi•v• length of 
•essages 1fhich w.itl be acc•Pted on· input ts speciffed only.hr 
the lnitial exchange of Buffer Size Request a~d Buffer Size 
Replr •essages. ·subsequent requests exceeding tire original 
specification will result in ae$sage length• c•nfo~.l~g t~ 
this specification. · · · 

fhe •a~i•u• ·buffer ~•i• is 9999. 

03 <Logged Off> 

Sent fro• the host tb,the reeote ter•inal to indicate that 
the ter•inal ts ~o l~ftget logged onto the host srst••· . . pYff 
04DDDD <B~ffer Size Re~l'J ' c::::= :::J . 

Sent f~o• either s~ste• as a reply to Receive. Butt•r Size 
reqvest <OZ> •essage.. ODDO l.s as defined for Buffer Size 
Requ•st. Mben ~epljing to th~ initial Buffer aize Reque~t 
<after log on h the host s rs ta• w U l specify the largeS:t 
aessage . it can recti·ve. · After. the initial Buffer ··Size 
Request/But fer size Reply. •essage exchange. either,. srste• 
will reply to a ~uffer Size Request •essage with a Buffer 
Size Reply •~ssage coritainint the •a•i•ua.lenit~ of •essage 
that It wfll• henceforth• asse•ble. This length wilt be the 
s•aller of the following: 

1. The requested length. 

Its •axl•U~ '~itler size. 

05COA1JCOA21 <Dev~di •bt Ready - Suspend> 

Sent fro• either s~ii~* Instructing the other to suspend 
tra~s•i~ting •essages f~r DAl and DAZ· Indicates a te•porarr 
condition at the devic• Ce.g •• line printer out ~f ·paper>. A 
Oevi~e R•adr C07> srst•• •essage should be sent to resu•e 
trans•issions ~hen ihe condition is corrected. If the 
condition ts not torrecttd• a Device Not Read~ Ab~rt <06> 
srstea aess'age should be sent. · 

06CDA1JC0~2J <Device Not Ready - .Abort> 

Sent fro• either srste• infor•ing the other that an 
uncorrectable conditlGn exists preventing t~e processfng of 
additional transeissi~ns for davice DAl• DAZ· The racetved 
•essages .for that device are dtscaraed. The ·tr~ns•ltting 
•rste• aust prese~ve the entire file. 
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1. After a Device Hot Readr <05 or 06> syste• •essage to 
indicate that the condition has been corrected and 
the device is again ready ta receive data. or · 

2. Whenever a ievice .which was unavailable beco•es 
available to receive data• or 

I ••edi a tel y . If ter :a Logged On <Ol > s yste• aes sage to 
indicate each d8vice that is ready and available to 
receive data• <Optional> 0 Hnr-Mi.'..."J' lr--0 f'Jn,:, ·' 

IJi-Az. ~foC1--- 1 -- ,';::,:·-,· 

09CCCCLVVDDSSS <Stal: ion-id> 

Sen~ fro• either •~ste• prior to logging on to provide a 
positive means of identification, independent of anr security 
function. Thi.s aessage includes tha sender·•s CPU aodel 
identific~tion and an indication •f which part<s> of the 
protocol ~e has i•Pl&•ented. A ter•inat aust be prepared to 
accept this aessage. 

•oo• ts the nuaber of cbaracters in •sss•. which is the 
sender•s station identifier <betMeen 1 and 11 characters 
long. inctu.sive). •cccc• is the sender•s syste• type. 
left•justtf_lacl---. and padded with blanks to 4 characters ~_e,.g._ 
• 110 o "• "6 7 OCl • • • 11 l • > • < Thi s al lows s i • il Cl r sys t e • s to" 
identify each other and engage in specialized co••Unication 

~\,~~ 

inappropriate between dissimilar systems.> •L" is a character 
that indicates 0 which ·parts of tbe protocol the sen~er 
supports. It· is c~~si~octed as follows: The high-order two 
bits are 01• th• ;heat two bits ~re O• and each of the 
low-order 4 bits c~'•i•ponds to one part of the protocol: 
hex 1 bit set •eans ~can act as host"• hex 2 aeans "can act 
as ter•tnat•. hex 4 aeans •can do file transfer•. hex 8 •eans 
•can do·ter•iflal td ~rogra• to•munication•. <for exa•ple• an 
ASCII •A• would aeafi •can act as host•. or ASCII •[• •eans 
•can act as h~st and can do file transfer•.) •vv• is a 
2-character decimal nu•ber indicating the version of the 
protocol iaplEeented by the sender; this docuaent is ~ersion 
"02"· 

fa 01 lEV~l_RECORD• % length = 1 byte 

\§:) l @fl 
03 CON ST IUH_BI TS BIT ( " h % ~(1)01()0; 

, 'vv \\:J}~" 
~.Ji 

03 TERMl~AL_vo_PROGRAH BIT ( 1 ), 

03 CAN_oo_FllE_TRANSFER BIT ( 1 ,. 
03 CAN_AtT_AS_TERMINAl Bil ( i •• 03 CAH_Atf_AS_HOSJ BIT ( 1 ); 

Thia aessage •ar be sent by either syste•· On receipt. a 
host may initiate a log-on sequence. but a terai~al aay not. 
In the case of 2 hosts co•aunicating with each other. eit,er 
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one. both. or neft~er ••Y . tog on to the other~ If both 
. srste•s send this •essage. they aar n.ot both specify the sa•e 
. station: identifier. since this ts used as the .•host na••· 
else11her·e. · · · 

to ~Put: Fi.le> 

Cont·aois identtfication of·the user originating the request 
and fflena•e and attributes of both sovrce and destination 
file Csee •ror•at df Put/Fetch Messages• for coaplete 
defiqftion of for•at)<i. The •Put• •essage elfc;its a response 
of •Put reply•. 

11 ·<fetch File> 

Contains identificatf bri of the user originatin~ the request 
and filena•e and atttibutes of both source and destination 
file <see •roraat bf Put/Fetch Messages• for cosplete 
definition of for.at>~ Elicits a response (perhaps after a 
ti•e lag> of. ~Put fil-·~ · · 

12Muuuu~ext . <User-destined Message> 

· •r• spactfi•s whether destination is the .SPO <•o•>• a user 
progra• <•1•>• or a user at a ter•inal <•2•>. •uuuu~ 
identtfiet the user progra• or ter•in•l• in a sr~te•·deftned 
war• In anr ca1111 •teat" is routed to tile specified 
destination. Used as answers to •e•sase type 13. 

13~(uuuu~NNN<fflena••> (List Fetc:aes> 

J and U llave 
ff le nu•ber. 
the f ilena•e 
can be •=•>. 

tbe. sa••.•eantng as in •essage 12; NNNN ts the 
if spec If i ed.; oth er•i se blank. < fi lenaee> is 

ff sp•~•fi•d• ~tberwise it i~ bl~nk. <file na•e 

. . 
15 · <Close Request I 

The recipie~t ts td ier•fnate the session in an or~erly w•J• 
aftef coapleting an~ file transfers it is currentlr 
e1ecuting. The sender only sends this •essage when it is· not 
trana•itttng anr files. and the rec~iver responds with a 
Clo5e Repiy when it is not transaitting anr files. 

16 <Close Replr> 

Sent i~ response to a Close •essage. On exchange of Clos~ 
·replies• both srstees are to ter•inate the session and brealc· 
the connection. If a switched line• both srsteas hang up; 

/ 

if a leased ltne. it is an iapleaentation decision Mhether to ~ 
re-establish or not. 
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Sent in respGnse. to iLftUt· message to indicate initial success 
or failure of the ffl~ storage request. •cc• is the outco•e 
c 0 de: ~oo• is ~Odtess. •ot" is •failed for lack of 
resources• <includei ri~acknsaa not found•,, and •no •ore disk 
space">• •02• is 'failed for security violation•. •oJ• fs 
•failed for invalid,fflena•e syntax"• · •04• is •failed for 
uni•ple•ented device or file attributes"" •o5" eeans •this 
syste• does not suppoit file transfer• and •oi• •eans file 
already exists wheri "AS" requested. l•ple•enters are 
encouraged to distt~~~j•h betweeft various case• of these 
e~ror5• and to re~o~nize otha~ errorsJ the user should be 
supplied with inforM,tion as specific as possible~ It is the 
respon~ibility of thi ~tstea doing the PUT,, when it receives 
a PMt Reply Mith a failu~E code,, to notifv the user of t'e 
error regardless bf whict, srstem contains the user. NeM 
error ·codes will be •dded as needed. The <optional· text> 
could be used to further explain <s1abolicall1> the error 
conditions. 

I 

18 . .TUUUUNNNNkfilena•lt> (Abort Put> 
I 

Sent froa either s1ii~. to request that the specified PUT be 
aborted• and that iiny . port ion of the file already 11r it ten be 
discarded. N~NN ij th• file nu•ber" if specitied; otherMise 
it is blank. The 4filenaae> is the file naae" if specified; 
other~ise it is bl~rik <file na~e can be •=•>. If no file is 
specified <by nuabe~. naae or •=•> then the current PUT is 
specified. If no PUT is in progress. this is a NOP • 

. 19JUUtiUMNNN~ftlen~~i' (Abort fetch> 
\ 

Sent from either tj··~~ tb request that the specified FETCH 
be aborted,. and. tb adv tse that anr portion of the file 
already written hat H•en discarded. NNNN is the file nu•ber. 
if specified; otffb~kiti it ts blank. The <filenaae> ts the 
file na•e• if spe~lfi~d; other~ise it is blank <file naae 
can be •=">· If ~o file is specif led <by nu•ber. na•e or 
•=•),.then the cur .. ~nt.FE1CH is specified. If no FETCH is in 
progress. this is d NOP• 



BURROUG~S CORPORATION 
COMPUTER SYSTEMS GROUP 
SAN IA 8-R BARA PLAN 1 

20VVcharacteristics <Connect>· 

3•16 

COMPANY CONFIDENTIAL 
81800181700 SYCOM 

$05 2Zl2 ~590 <02> 

Sent fro• user sys~e• to server syst•• to requ~st 
establiSh•ent of a ter1•nal·to•progra• connection. •vv• is 
the virtual station address to. be used for the proposed 
connection, and is the user systea•s trans•it address. 
"characteristics• describe the characteristics of the real 
ter•inat. to allow the server progra• to foraat •essages 
approprfatelr• if desired. The characteristics.· take" fro• 
·~Nol, are: 

station ID 
line width 
CRT boolean 

"0" = not CRT 
"1" = CRT 

20 characters 
4 characters. 
1 character 

HYUSE 1 character 
"1" = input ontv 
"2" - out~vt onlJ 
"3" = inputioutpu~ 

•axi•u• input 'length 4 
•axi•u• output length 4 
page size <in characters> 4 
ter•1nal trpe <fro• u3 er s 1 stem 20 

c hara ct er 5 
characters 
characters 
characters 

NOL; left•justffie,d>1,,,, 1 
'0 p\1 QV\.M K~ r ? 

Z1VVCC <connect ReplV> 

Sent fro• server svste• to user svste• to respond to a 
Connect •essage. States whether or not a ter•inal•to-progra• 
connection has been,established for virtual st~tion nu•ber 
•vv• <user systea•ti. transait address> via the response code 
"cc•: •oo" for s~~6ess. •01• for invalid address or syste• 
futlP •oz• for no H~S readi~g on·stati•n• and •03• for 
already ~onnected~ 

~\ Z2VV <Disconnect) 

...... \~~ Sent· fro• user srsteil to server 
l\'\\ ter•inal-to•progra• · connection 

•vv·. fhere is no reply. 

~<EOF conf ir•ation) 

srste• to break an existing 
for virtual station address 

Sent by a systea rec~tvfng a file• after co•pteting alt 
processing -0f it• to confir• receipt of the sender•s end of 
f ite. Also sent ~t connection•establish•ent ti•e if no file 
is being recef~ed• to synchronize the two srste•s after a 
crash. <See FILE TRANSFER RECOVERY for •ore tnfor•ation.> On 
recEiPt• this message is ignored ff no PUT is in progress. 

fhe following chart of systea messages depicts the require•ent 
for i•pte•entation of these •essagas for both th~ host syste• and 
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-------------------------·-----------·----------------------------I Mes sag el 
I Code I 

Ho.st Syste• 
Recv. Send 

I 
I 

Ter•inal 5yste• 
Racv Send 

I 
I 

·-------·---------------~~~--~---------~-------------------------· I 01 I Not required Mandator, I Mandatory Not required I 
I 02 I Mandatory Mandatory I Ma.ndat ory Optional I 
I 03 I Not required Mandator, I Mandatory Not required I 
I 04 I Mandatory Mandatory ' Mandatory Mandatory I 
105•07 I Mandatory Optional I Mandatory Optional I 
I 09 I Mandatory Optionat I Mandatory Optional I 
110-23 I Optional Optional I Optional Optional I 

-----------------------------~------------------------------------
.Note: Message codes greater than 03 are not i•ple•ented by 

oc1000. Message codes 10-19 are ftle-transfer related; 
if ftle·transfer is iaple•ented• they are aa~~atory. 
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following fa the for•at of the Put and fetch eessages. starting 
with the first character •fter the systea aessage·code. The put 
•es sage ts identical to .the Fetch •essage except for the •essa9e 
code Cnote that the put afssage has no logical· need to specifr 
the source file identificatioh; this is i~cluded ·for 
consistencyl. All nuaerfcal values are specified in character 

~~:~esentation of deciaal valtles_, and have aax iau• ~, __ )•;::)s. of all 

0 l PU f _ OR_F El C H_R ECORD• ct\ (JAi'" \ '. 
02 REQUESTOR ~CHARACTER<6>-

03 REQUESTOP_TYPE .. cHARACTERCl>• 
% o = SPO user 
% 1 ~ use~ pto~ra• 
% 2 = ter•inal.user 

03 REQU£STOR_IO CHARA~TER<4>• 
% progr~• ident or ter•inal ident. 

03 REQUESTOR_OIRECTION CHARACTEA<l>• 
% P = original request was •pur• 
% f = original request was •FETCH• 

OZ REPLACE_FLAG CHARACTERCl>• 
% O = do not replace existing file •As• 
% 1 = ~eplace existing fi.le <if any> •ONTO• 

02 ORIGINAl_SYSTEH_fYPE CHAfiACTER<4>• 
% In the same foraat as 
% •cccc• in station-id aessage . ~ ~· 

oz BEG INNING_RECORD~N ... Y"_. 8.·. ER.. CHAR. AC T~IH 8.J· • -:fj"'rf'"Ot ~~~~pl~ 
% record hU•ber at ~h1ch to · ~v 
% st~rt transfer . . 

OZ RECORD_COUNT . ·.•·· CHAfUCfER<8h 
z nu•bat of records in file 

OZ RECOVERY_f ETCH CHAIUCTERC 1 >• 
% o = not a recovery FETCH 
% 1 = th f s ts a re cow err FETCH ~ -~ "'l 

OZ SOURCE_F ILE ----CHA~ACTER~)::F-·- ~ ,..) 
OJ fILE_NAME , CHARACTERClOO>• 
03 DEVICE_KJNO CHARACfER<Z>• 

% 00 = d iSk 
% 01 = tape <any available> 
% OZ = 9-~ract tape 
% 03 = 7·track tape 
% 04 = ~hase·~ncoded tape 

03 RECORD_SIZE CHARACTERC4>• 
03 BLOCK~SIZE C~ARACTER<4>1 
03 PACK_NAME CHARACTERC17>• 
03 filE_KIND CHAAACfER<Z>• 

% 00 = code file 
% 01 = data file 
% <other tvpes •a, be added> 
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0 3 USERCUDE 
__ o-l_~_sj WOJt.._o ___ _ 

. OZ DESlINATlCN_FILE 
% <for•at 

CHARACTER< 17> • ,-~-~' 
CJ! A ~~f_J E (L<_J_.l_)~---J-R. "".· _. . ('' /. 
CHAR AC i £R(~)'; f © .'f> 

saae as •souRtE_FILE•> 

In this record. the source flLE_t\At4E is in whatever syntax is 
appropriate for the source systaa and the de~tination flLE_NAME 
syntax is appropriate for th~ destination syste•. If an 
imple1enter wishes to alloM transfer of a file faai·ly. he •ust do 
so by initiating one transfer for each •e•ber of the fa•ily. The 
destination f il~ wust be created with tbe specifi.ed FILE KIND• so 
it will be of the saae type as the source file. Note ihat the 
source and de~tination RECORD_SlZEs •~st te the ~a1e. ·Note also 
that a syste• is n~t required to iaple1ent all values fot all 
options; if it. receives a request specifying a device kind. file 
kind. or size para•eter that cannot be handled. it 1ay ·return an 

, error of •uni•ple11ented option". 

File transfer is supported for disk and tape devices. and files 
•ay be transferred between· any co•bination of these. Tape 
transfers are restricted in that or.lv one _fj_l..e .. _.p_er_.t_aP-e •ay be 

~~'!"''17"'~.'""""-.,,... ... ,......- .... ~-~--~· .... --.. -~....._-.• -------~·-~--" ',' ', - ' ' - -·t· 
transferred. and library·•a1ntenance <load.du•p> tapes are not 
supported <these tapes •a, be transferred b, loading to disk 
before transferring>. eetMeen dissi•ilar syst~•s only code files 
and e•bit data files <including text files> are allowe~. ~i•ilar 
systeas are peraitted to ag~ee to transfer other f ites <e.g •• 
printer backup files. arbjtrarv fraae-size files>. The protocol 
allows transfer of only one tile at a ti•e in each direction. 

The user initiates a fil~ transfer by entering a var1atton of the 
CSG standard "COPY• state•ent. This c 0 1aand 5 pecifies source and 
de•tinatjon hosts fo~ thij transfer, by na•ing their •host na•es•. 
These two naees •ust be the na•es specified in the Station-id 
systea •essages at initi•lization. If the specified source ~ost 
is the lo~al host. the transfer ts a PUT; ff the source is the 
remote host. the transfer is a FETCH. 

The actual transfer of a Hle is initiated b, e1tchange of control 
inforaation between systems. All transfers occur as PUTs; if 
one system wishes to do a FETCH• it sends a fetch message to the 
otber syste•• which causes it to initiate a PUT. seque~ce, sen~i~g 
a Put •essage. lhe fetch and Put aessages conpletely specifr 
both source and destira~ion file. The Put aessage elicit• a Put 
replr• signifying that data transfer aay begin. f he sender t~en 
sends one or •ore data •essages Cdevice address 04> followed by 
an end·of•fjle •essage. · 

On coapletion of file transfer. the syste• that recei~ed the file 
informs the original requester of co•pleticn of .the request. If 
the reqvestor is foreign to this <the receiving> system. the 
n~tification is by a User·destin~d messag~. 
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rwe exchange of •essages for a file transfer is diagra.•ed belcw: 

0011 fet~h. •ttributes 

0010 Put. attribut~s 

0017 Put reply. success/failure code 

04, eegi nn ing of header . 

;4'\ f i le header data\ 
r 
\ 

o 4/F t le ·header da tel ' 
./ 

• • • 
04 'Beginnif'g of file. p-c:> I 

04 Data 

04 Data 

••• 

• • • 

000504 Device not ready• suspend <tf 
needed 

OOC1C4 Device ready f~r flow 
control> 

·.. 01t(Eni- of f• te_ F ~ '?."' 

\···'--,) 
0023 EDF confir••tfon 

As shown in the diagr~•· · the 0005 •oevtce not readv - suspend• 
and 0007 •oevice ready• messages are used for flow control. 

A goal of the file transfer •ectanis• i~ to ••intain ~s •any of a 
file•s characteristics as possible ·across ~he tran~fer. For 
exaaple• if· a FORTRAN source piogra• is transferred• it should be 
capable of being co•piled without further aodifi~ation. and if a 
code file is transferred to a like syste•• it should be 

'executable without further eodific~tion. 

Specifically• if a file is transferred between two like syste•s• 
even if via one or aore unlike systeas, alt of its 
cwaracteristics aust be preserved. To acco•plish this. a 
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sr•bolic version of the f ila•s file h~ader <und~rstaRdable to all 
syste•s> is transferred Mith ih1 file~ This sr•bolic file header 
is the saa~ as that used br the CSG standard library tape for•a~. 
It is prefixed in the data strea• br a beginning-of-header FS~O 
•e~sa~e and •ar co•prise one or •ore Cata •es 1 agas. 

When the sy•bolic file header is received• ·it is parsed and. as 
•any of the file characteristics therein as •ake sense on the 
receiving srs~e• ar~ incotporated into th• file being created 
<this •ar be all the charactaristics or none>. lf t~e file is 
transferred to a srste• trp• other than the one wh~re it kas 
originally created• the sv•bolic file header and original sr•te• 
type are saved wit~ the iile• to be forwarded with. the file· 
whenever· it is again tradsferrec. If the ffle is t~ansferred to 
its original srste• type• ... the entire s1•bolic file header is 
inco~p~rated to create a file identical in characteri~tics to the 
original file- and the s~•bolic header is not saved. 

When a Syste• sends one of its GWn files.· it •ust include in the 
s1•bolic file header endugh infor•ation for it to recieate that 
f ila if returned. ~o as to look identical to the original file. 
with the exception of file~a•e ·<this is conveyed in the 
PUT _OA_FE TCH_R.ECOIW >. 

Nat everr file transfer w•lt include a s1mbolic ffle h~ader~ 
Soae systees •ay not be able t 0 save sy•bolic headers. and so 
Mill not. be able to forwatd the• on subsequent transfers . <but. 
this aust be advertized>. Also. a foreign-created f tle' •ay be 
eodified or replaced L~cally. th~s inv•lidating the saved 
sy•bolic .headerA In _tbis case. the srabolic header aay b~ 
o•itted• or used to describe the file according to its new 
creation srste• type. · 

The ••ans of saving ~H~ ir•bolic fil~ header and associating ii 
Mith the file are iaple•~~tation choices. but here ate four 
suggestions. the fir~t three of which probabtr require "CP 
changes.· 

1 •. Save the sy•bot•d heade~ as an extension of the r•al 
header~ aaintained.br tba HCP. 

z. Save the sr•boljc hea~er within the data of the file• but 
bf~den from. all programs except SYCOM <for exaaple• if 
t.he file is FORTRAN source• the SJ•bolic header .•ust be 
invisible to th~ fORTRAk co•piler>. 

Save the sr•bolfc h~ader 
unique na•e ·that can 
d•ta file. ln the case 
file could be ·the second 
·ff le. 

in a secondary file given a 
be Inferred fro• the na•e of the 
of tape volu•eS• the secondary 
file on the tape. aftdr the data 

4. Sa~e sr•bolic headers for at\ files received by SYCOM in 
a co••on directory · f ite ~aintai~ed br · SYCOM~ 
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Alternatelr• ·one such directorr file could be •a intained 
on each volu•e• c~ntatning syabolic headers fa~· ~ata 
files ~n tkat YOl~••· · · 

flL.£ 1111.llll .BG.U.£8! 
Any f.i la transfer operittons that cannot be executed when 
requested because another tr ins fer is In progress •us.t be queued 
<in a n~n-volatile •ediuaJ ~nd executed when ~os~i~l•~ . <A•t 
requests are queued as PU1s• sa if a user requests a TEICH•' th• 
request is sent to. the ot hel' SY COM• where it is· queu_ed as a PUJ 
on t'at srste•.> · 

~uring a file transfet~ both SYCOMs aust •aintain enough 
inf~reati~h that if one ot both syste•s fail• tbe transfer can be 
restarted at the point~. it was interrupted Cr~ther than at the 
beginning>. lhis aean$ that while sending a fil•• svcnM aust 
re•••b•~ <in a non•vol~tile Ma1> that it is sendi•g a fit•~ and 
that while receiving a file. .SYCOM •ust re•e•ber <.in.· a 
non· volatile Mar> that.• ft is receiving. a file• and ho .. •an,. 
r.ecords have been actually written to the aestination .file <the 
non ... votatile copy of this value need not alwa1s be absplutety 
current>. 

Whenever the SYCUM conneet:ion beco•es established <.regardle.ss of 
whicll SYCOM ca~e up firsth e8 clt .sYCOM look.s to see ·it.it, was fn 
the process of recei vt ng and/or sending " f He• .. 1 f J.n . tlte 
process of receiv Ing a file• SYCO.M send·s a FETCH r'equest · 
specifiying that this f.s a· recovery r.equest and specifying the 
nuaber of the record t1lth which to restart tbe transfer. ·.If not 
in the process ~f receiving a file. SYCOM convers thts fact via 
an EDF confirsatiori~ ~e•sa~e to the other SYCOM for 
synchronization purpoie~l,. If SYCOM sees at establish•ent ti•e 
that it was I~ the ~~·c•ss-ef sending a file• it holds that 
request in abeyance. ~ertdiftg receipt of the recover r FETCH 
request. On receipt• it restarts the transfer at t•e specified 
record· nu•ber <it Is ••co••ended that this· be done in a 
direct-access way rath~t than skipping through the record• to 
reach t-• ·~esired peint~ b~t whether an~ how this is done is left 
to the i•pleaentor> •. <Note that. since a given SYCOH.can be 
~ending and recei~ing ~ file at the saae ti•e• it aust •ake both 
~f the above check~ at tdnhecti~n-establish•ent t~•e •. J 

Nben SJCOH notices the dt~er systea ~re~king t~e connection on a 
svitched tin•~ it should wait for re-establishaertt and verifr·the 
host na•e specified in tbe Staticn-id 1essaga. If connect~on is 
re-established on the saae lire. out the host na•e is different,. 
all file transfer requests involving that host are f)urged. 
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A.ll instructions to or replies fro• the teralnal are caUed local 
aessages• All lc~al •essages start with a period<.>. Messases 
not starting with a period are assu•ed to be input or output to 
or fro• the host systea. The following set of local •essages is 
r acoa•ended. 

Note: Jhese_ aessages are· aeant to be a guideline and depend 
upon the particular needs of an installation. 

t. the unit device -ide~tif ication scheae noraallr used b' a 
ter•inal should be substituted in the follo~ing •essages 
wherever •x• appears. 

2. If device aneaonics are used• the following ~tandard 
applies: 

a. CP - Card punch 

b. CR - Card reader 
c. LP - line printer 

d. "' - t'lagnetic tape 

e-. cs - Cassette 

.ABORT FETCH <operand> 

• ABORT PUT <operand> 

Abd~t~ ~he FETCH in progress .. 
Initiites syste• •essase code 19 • 

Abott • the PUT -in progress• 
I~itiates syste• •essase code 18. 

tf any. 

i f any. 

Both .ABORT ~~T and ~-~ORT FETCH include an optional op•rand 
defined as fotloMs: · 

<operand> == <nuaber> 

. _<operand> := = 

Will reaove PUT or FETCH <nu•ber> fro• 
the waiting schedule of files to be 
trans.itted. 

Mill clear PUT or FETCH schedule • 

<operand> := <ff lena•e> ~ill re•ove <filena•e> fro• the wafttng 
schedule of files to be transmitted. 
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:<operand> :·= 

• er E 

.Cl MT x 

.CL x 

No operand indicates an ABGR1 PUT or an 
~kORT FETCH is in progre~s • 

.. Upon ~eceipt of .this co••alld• .SYCOM should 
return control of this tar•ir:al to any 
'previous MCS. SYCOM. would be expected to do 
~n i•~ltctt .DISCONNECT if this ~er•tnal were 
currentl1 connect•d to another host~ 

Causes the aagn~ttc tape buffers ass~ciated 
with drive 1 to be discarded and the t~pe 
rewcund. 

Co••'~~ to be given to clear buffers 
event device x beco•es inoperable 
trarisfission or reception of data • 

in the 
during io' 

• CONNECT ,\'-;Y Mean$• connect the ter•inal or SPO · as a 

(\X~. ~-r-:.'I . v irtuj( ter•inal ta ·the re•ote srste• <using 
.~· ~~ the jftt~~l LSN concept> • 

• COPY fflena•• [(USER=ui'ASSllORD=llJJ . . . c~ T (/ (\ i2 "~ 
AS 

C f tlenaae t<USER~~~PASSWORD=d>JJ 
ONTO 

FROM ~volu•el ( CkIND= 

PACK 
TAPE 
PElAPE 
TAPE7 
TAPE9 

flACK 

-1 HOST=kostnaae> 

TO C voluae l < CKtNb~ 
f APE 
PE TAPE 
tAPE7 
IAPE9 

•l HOST=hostnaae> 

wheres 
(} 

CJ 
na•• 
NAME 
•AS" 
"ONTO" 

·•volu•e• 

\, jJ~. •KIND=• 
.. iJ \/\(· ---•01SK" 

denote• -~d~ce.of ite•s· 
denot•S·O~tional item. 
denot~s -•riable naa•~ 
denot~~ literal text. 
eeans ·•create a neM fl le af th ts na•e•. .. 

· •eans •write iff,t,. extsti.n! ftle of this na•e•. 
default• to ~rs •• disk <if "KIND=• ts also 

· defaulted>. · 
defaul~s to "KINO=PACK" • 
is a~ abbreviation for •KIIO=PACK•. 

~\JV . . ./""'"USER=a/b•· ·. 
1.. n I •f i lena•el=" 

·c>j)'tV / . 

is an abbreviation for •usER=a•PASSMORD=b•. · 
is to b• interpreted as the Mbole directory 
<•=/=• only to be allowed if a userccde is 
suppU ed >. 
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' .DISCONNECT 

.EOJ 

.IGNORE x 

• LIST PARAMETERS 

Transfers the specified file in the direction 
specified br the source and da.sth1atial'.I 
hostriiaas. User/.password values. identify the · 
user, for purposes of verifying access rights 
to the specified file• and perhaps· also 
aff~~t defaults far parts of the f ilena••· 
Sowrce user/password default to those of the 
logged•ln user. and destination user/password 
aefadli to those cf the source •. Destination 
fflen••e defaults ta that of the source <in 
which case the •As•1•0NTO• option defaults to 
•AS">~ Initiates syste• •essage code 10 or 
11. 

Jhis .Is. the 
disconnects the 
ra•ote srste•· 

inverse 
virtual 

0 f .CONNECJ and 
tet•inal fro• the 

Thi~ ~ritry will cause a te~•in•l to revert to 
a non•SYCOM •ode if appro~riate. and se~ds a 
CLOSE .,ssage ~o the re•ote syste• to request 
i.t dd. the sa•e. This entails an orderlr 
cycling down of jobs and ter•inals before 
co•i~g to £ND•OF-JOB. 

Jhi~ •essage can b~ entered i~ response to 
the t 0cal output aessage: 

.MT x PE Where• 1.; Unit I 

It catises the last record to be · r~-read 
ignoring any parity errors • 

PUT <operand> 
FETCH <operand> 

.. OFFlJNE 

See definiti~ns of <operand> fro• .lBORT. 
Thij-co•aand will displar the local· syste• 
PARAMETERS at either a ter•lnal or a SPO. If 
.LIST ~UT or .LIST FETCH is entered fro• a 
ter•inal• the waiting ~chedule of a user's 
file transfer request as specif fed by the 
<opa~and> will b~ displayed. If.entered fro• 
the SPO• the waiting schedule of all file 
transfer requests as specified br the operand 
will be dfsplar~d~ 

Jhfs is the MVerse o.f .ONLINE and breaks the 
connection it_)!acc_~~-~--Jta-S--via: a ~wi~che_d_line. 
fhe progra• ·'remains in the •i 1 • 

• ONLINE Chostna•el Places the local srste• in t~e o"\ine •ode• 
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• pHQNE 
~PHONE = 

attelijt1ng to establish·· or re~establ·lsta 
co••Untc.atf ans Mfth t b.a spec I fled : · :host 
syst••· If no ~asth~•• if spe~ified~ or th~ 
last·~a•e4 host .ts s~ecified• re·establis~es 
.conn•~t•n to· .the la•t·n•••d host <If 
connection was .broken for so•e reason>~, .. · If a 
bostna•• · ~ther than· the c~r~ent one is 
'speci fie~· thl s co••and breaks connect on · to 
the ·current tao st if . necessar1 • ·and. 
es~ablishes connection to the s~ecilie~~ho~t~ 
trf . the host s,ste• i• ~eces$ed ~ia ~ 
switched line and it• te.lePhon• nu•ber .. llas 
be•n .tpecified via .PHONE• .ONLINE inftiat•• 
di•t~~ut~> Invalid occurrence• oi t~•• 
coaeand · ire: tile first . .'OttLINE has no 
·h~itna••• an .ONLINE coa•and ~ith no •ostna~• 
~h~n tbe connection already exists. ·~~ an 
.OrtLJNt co••and specifying the·· c11rrent ho'.st 
when the connection to It already eaists • 

.PHOllE C new phone nu•.ber J , 

.PURGE • tttttt 

If aa.auto~dial Uft·it is SUi»plied·• specifies 
the telephone nu•b•r to be used t~e nex.t. t i•e 
dlal·o~t is Initiated to.establish connection 
to the. sp~ctfied host. .<Dial-out is 
initi~ted by tbe .ONLINE aessage.> The ·.PHONE 
with no operand 11U l 4 ispla, the current 
phone nu•tar. · •PffOaE = Nill ra•ove and clear 
th•i . > .cvrrent phone au•ber and 
~Pff~Mt •new phone nuaber> Mill ent•r Into the 
sy~te• the n~11 phone nu•b•r• replacing anr 
previous nu•ber. An optional •=• aar be 
tn•erted between .PHOWE and 
<n•~ ~~o~e nu~ber~. 

~titi i tape label on •agnetic tape driwe x 
with I~• ID of tttttt. The following rules 
appt~: 

1. The tape label <tttttt> •ust be · ii• 
cha~~ctets. Jf less ttaan six characters. 
th~ tape ts considered a ~cratch taP•· 

·Z. If the tape· is -in use when the co••and Is 
issued. the HCP Mill i~nore the co••an(. 

J. lf no label <tttttt> is specified~ the 
tape ts •ade into a scratch tape. 
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• RE AD .,..f·C-UtD:t <f i lena•e>I\· 
_(\C·DISKi 
~J..AP-EJ Jhis to••and initiates the transfer of a card 

deck t~ be run as a job from the card reader. 

.READY x 

.RETRY a 

• RY x 

.sIZE=nnn 

• STOP 

.sv x 

a disk file or a tape file. If no device 
type. is speci tied.- "CARO• is assu•ed. 
•fileha•a• is the full,·qualifte~ file na••• 
and .. if not specified• defaults ·to 
11RJE/C ARDS". 

Read tape label on •agnetic tape drive x and 
dtspla' label on spa. 

lnfor•s the srste• to retrr read.Ing the 
recard in ·question fro• •agnattc tape drive 
•· This entry can be aade to response· to 
local output •essage .MT x PE. 

Infor•s the SYCDM ter•inal srste•. that unit x 
is a~ailable and ready. Initiates srste• 
•ess81ifl code 01. 

Info~~i the SYCOM ter•inal syste• to set the 
block.size of infor•ation to be trans•itted 
to th~ central srst••• equa\ to nnn. The nnn 
•u~t be in the range of 80 to 402• inclusive. 
Inttiites syste• •essage code 02. 

Jer•ina~• progra• i••edi•tetr • 

Directs the terainal ~syste• to infGr• the 
host srste• ~o cease transaitting or 
receiving data fro• device x and to save the 
enti~e curre~t iile. Initiates srstea 
ilessage code 06. 

The .ABORT FETCH• .ABORt~PUT •• BYE• .CONNECT• .COPY• .DISCONNECT• 
.LISJ and .PHONE co•aands should be the onl' ones allowed fro• a 
ter•inal. All co••ands·are alloMed fro•• SPO. 

Under certain co"dttfons. the SYCOM ter•inat srste• will supptr 
infor•ation to the operator via th·e consol"e typewri tar. So•• of 
these •essages reQuire an·actionby the otterator. These eessages 
will be identified in the operator's aanual. for each of the 
SYCOM output •essage ltsted• a code nu•ber f$ given. If the 
•essage is returned to a progra• rather than displayed on a 
console• this code nu•ber will be. include"d to avoid the need for 
the progra• to parse the text of the •essag~. 

00 .CP•CHK fhe card purich ~as detected a punch 
&rr.or on t Ile last card 'punched. 
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the card punch is. t n :a not •r eadJ state • 

ih~ card reader has .detected • read 
etror on the last card read. 

ih~ &a~d reader has detect•~ an invalid 
punch tn a coluan othel" than colu•n t. · 

;, 'l, .. ·' 

f~e c~rd reader ts in a not-readr state • 

t~e error pushbutt~n was depres~~d • 
Ae~~nter all infor•ation. 
. . 

fri,~r•• th• operator that. ~he srste• has 
es ta.bl lshed or re•establistied 
~o••~ni~ations with the h~st srst~•· 

the ~era in at srste• has been pl ac:ed in 
•n off•line aode .due to: · 

1. Ha-Ing received an End of 
Trans•ission indication fro• the 
host syste•• 

~~ Direct rasul~ of terboard ~ntr~ 
DISCON'NECT• 11hlch causes ter•ination 
of all act-ivitr. 

Indicates that an tn~alid ~peration '~• 
been perfor•ed on •erboard input. such 
as: 

h Atte•ptiltg to trpe .in •.ore than 80 
chatatters for· an Input •~ssa~•· 

i~ £n~bling keyboard input and trpi~g 
~t a tate of less than one character 
eve~). ten seconds• or not depres~ing 
the· EOft button at co1pletion of 
input. 

3. Input of· a aessage which is 
inapprop~iate. ••9•• trptng 
•.ONLINE• when the syste1 is alre~dr 
online to the specified host. 

4. Input of a •essage 11flich is not 
defined• 

5,;, Incorractl' inputting a •essage. 

E. Atte•pti~g to trP• In a •essage for 
tbe host srste• · when sufficient 
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space is unavailable. 

1. An error conditicn 
keyboard input. 
11as depressed. 
infor•at ion. 

occurred during 
or an Invalid key 

Re-enter all 

The line printer has detected a print 
error on the last line printed. 

The line printer is in a not·readr 
state. 

Hu•ber of blocks that have be en read i s 
. i n c: o rr e c t • 

Magnetic tape has incorrect for•at. 

t. Record size not correct• ~r 

2. ~o ending l~bel or file •ark. 

For 8 ign aagnetic tape. 
incorrect. 

Record for•at 

No label on tape or •agnetic tape drive 
X• 

Magnetic tape drive x not readr • 

Tape paritr error on •agnetic tape drive 
•• 
Another reel of tape is required on 
aa9netic tape drive x. · 

t~~e on.unit xis write inhibited • 

lrrr <dddddJ Tape label 
pertai·ning to tape on 
drive x: 

zzzzzz = File naae 

inf or•at ion 
•agnetic tape 

•••••• = Multifile id or zeros 

rrr = Reel ftU•ber 

ddddd = Creation date of SYCOM systea 

The following aessages are setf·expla~atory: 

ZO FILE <filena•e> NOT FOUND 
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21 FILE <fi lena••·> LOCKED 

ZZ F.ILE <ft lena•e>. FILE TYPE CANNOT 8£ TRANSMITTED. 

Z:S CAN'T SCHEDULE flOMJ tRY AGAI.N LATER 

· 24 REQUEST SCHEDULED; Mlll SEND. f'ILE cf i.lena•e> ASAr 

ZS FILE <filena•e> SJj~·· tR,NS~ISSJON 

Z6 · FlLE <filena•e> EHd fjalSMJSSION 

27 

Z8 

29 

10 

31 

JZ 

33 

34 

35 

36 

l7 

39 

40 

41 

.\2 

43 

.\4 

45 

46 

"1 

OHTO•PACK OR USfR•tobt ~OT FOUNO••COPY ABORTED 

FILE <fitena•e> IN US£ AT DESTlNATION••COPY ~SORTED 

FIL£ <filena•e> REcti•o SIZE IS TOO BIG 

FILE <filena•e~ TOD MAIY RECORDS 

.REQUEST SCH£DULEO•.OfU:Mon:· IJE Of r'L INE 

UNABLE 'JO ESTABLISH COilNUNICAf ION 

UNABLE JO DIAL out 
MOM DI AL HOST. 

ALREADY CORNECTEDJ t•N•T DIAL 

DIAL REQUESTED BUT NO ACU DEFINED 

INfALIO PHOWE NUHBii . 

SYCOM IS CLOSIIGJ bA~~bT ACCEPT IN~UT 
General syntax err~~ ie*act te~t e1pl•tns further> 

SYCOM CLOSlWG ON·R~~Ui~T FROM REMOTE S'STEM 

SfCOM MILL CLOSE W~tk NEXT IDLE 

. LOST CONNECTION TO RtMGTE SYSTEM SYco• 
. . 

REMOTE SYCOM HAS.GONE OOWN •ND COME BACK UP 

THERE JS NO ~PUT• IN PROGRESS TO ABORT 

PUT Of FILE <f llena•e> ABORTED 

THERE IS ·NO 1 FEICH 1 IS PROGRESS TO ABORT 

FETCH OF FILE <ff lena••> ABO~TEO 
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48 SYCOM NOW CNLINE TO HOST <hostna•e> 

Error repor.ting •av be handled one of t1110 ways. The folloMlng 
errors •ar be reported individuallr as they occur: 

49 . .DSE T-NR 

50 .. LN•ERR 

51 .NSP•EXP 

52 .RX-RTYS•UP 

53 ~JX·RTYS•UP 

Data Set <Mode•> ts In a not•ready 
state. 

B~ffer cu~rently trans•itted by the 
ter•inal syste• has bee" discarded 
btcause retry count has been exceeded~ 

t~ the proce~s of trans.ission of data 
to the host• the srste•. has exceeded the 
allowable ~u•ber of NO RESPOkSE retries. 

in the process of data reception fro• 
the host; the syste• has exceeded the 
allowable nu•ber of error retries. 

i~ the process of t~ans•l&si~n of data 
t~ the ho~t• the $,ste• has exceeded the 

· allowab·l•· nue:ber of retr.ies. · · 

Alternatelr• alt etr0 rs •ar be report•d by the following •essage: 

5 4 .RETRYS UP 

.11£.U ~WI.IS JlEJJJit:J, .. 

Applicable host syste• ~~~-~~es are found.In the appropriate host 
•aster control progra• or language operations •anuats. 

The following list .cd~~titutes the set of characters vhich are 
acceptable for transaission fro1 a reaote station's SPO. The 
entrr ~f anr character not listed shall eith~r be delated frca 
the •essage prior to trans•ission. or shall invalidate the entire 

· aessage prior to trans•ission. or shall invalidate the entire 
•essage at the re•ote $talion. 
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VI 
I 

c through 
A througl! 

+ 

* 
I 
= 
s 
p 

• • , 
• • 
• 
( 

) 

>· 
< 
a 

( 

J 

' 
' ' & 
Z· 
\ 

Lf 
BELL 

9 
z 

Blank ot" space.· 
Plus 
Minus or hrphen 
Asterisk 
~ trgute <slash.) 
E:caual sign 
Oollat' sign 
Cc>ll•a 
Period 
$eaf t:olon 
Colon 
Guote •ark 
Left parenthesis 
Right parenthesis 
Greater srabol 
Less sr•bol 
At· s:i sn 
E•cla•ation aark 
left bracket 
Righ·t oractet 
Apostrophe 
OLestion ·aark 
Nu•b•r •ark 
Alipersand : 
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Percel\t ·sign 
~•verse.virgule <slash> 
Up-arr. .. 011 
Left arrow or shifted o <Reversed for 
backspace functfon; nontrans•fttable> 
bt~e fe~d <noftprinting> · 
ftautrol G <nor.printing> 

The follo11fng is a ~abl~ ~· equivate~ce for al\011able control 
characters. 

Carriage Return/t~htf~l C/EIX/End of Message 

..• ~ubout ·<De let e)/Conttol ti/Error. 

Left Arrow/Shifted 0/Bactspaee 

°'II N01 3r~ cxcJ 

. . ·.• ~~.I\) n1ll-- b 'o.<t2.. 
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As in previous version of this protocol• .data records within the 
sa•e transmission are separated tv PS charactersp and repeated 
blanks are cogpressed with the ESC•integer aechanism. but the 
method of representing non-printable characters is changed. The 
printable characters are those in the above list <acceptable 
characters for terminal SPO>• except Lf and BELL. 

If the record contains onlv these characters. the first character 
of the recorc us not a OlEo If the record contains any character 
not in this list. the fi~st characte~ of the record is a OLE• and 
the remainder of the record contains translated data. The 
or5ginal data is translatad such ~hat everv ~ bits is mapped into 
an S•bit printable character. Ttjs napping is accomplished by 
prefixing the 4 bits of data with 4 btts of hex 4o 
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The protocol supports a user at a ter•inal in one host connecting 
to an interactive applications progra• in another ho~t. and using 
it as if he ~ere locally attached to the progra•• T~e •ain goal 
of this prot~col is ta 1iniaize the wisibility of the ·interfacing 
software. such that it appears to the user as if were directly 
connected to the applications progr••• and such that existing 
applications prog~a•s <e.g.. CANOE> •ar be utilized Mith a 
alntaua of aodification. 

So•e ARPA Net~ork teras that are useful 
are •user• host af\d •server" host. The 
Mith the users at ter•inals wishing 
coaputing. and the •server• host ts the 
interactive service. 

in discussing .tbis topic 
•user• ~os~ is the host 
to·engage tn interactive 
host that supplies the 

The eethod for conveying ter•inat data betMeen·systeas •ates use 
of the device ·ad~ress field• DAl OA2• to spe~ify the terai~al 
Mith which the data is associated. "DA1• OA2" in this context is 
ter•ed a "virtual stat·ion address•, and is the. na•e used by user 
and server hosts to ~efer to a particular ter1inat. The 
addressing scheae is as foltows: 

1. DAl and DA2 are ASCII letters. one uP1>er case and the 
0th.er lower case. 

2. 1f •o•l• DA2" is the trans•it address for a particular 
terainat. then "DA2• DAt• is the recetve address for that 
terainal. 

3. Mhen the user host refers to a terainal <by transait 
addr•ss>• •0A1• 1s a lower-case letter and "DA2" ts an 
upper-case. letter~ Wh~n the server host refers to the 
saae tereinal• · since the roles of •trans•it• and 
•receive• are r~versed. •oA1" is an upper·~ase letter and 
•oAZ" is a lower-case letter. 

If a user host supports •N• different 
connecting to a particuluar server host. ~he 
refers to the• by the follo~ing virtual station 
<as trans•it addresses>: 

t er•i nals 
user host 
addresses 

and the server host refers to the same ter•tnals by these 
virtual stations addresses <also as trans•it addresses>: 

• 

. . 
rhe user and ~erver host decide indep•ndently how •any · terainals 
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they will support. so these nu•bers will likely be different. 

rhe sequence of event• jn ~ re•ote interactive session are as 
fallows: 

Jill.l!.1-'1.ii!!.! Nhen SYCOM tistablfshes connection to a host in 
tespons• to an .ONLINE Co••and. it also atte•pts to establish a 
terainal•to·prograa connection• br assigning a virtual s.tation 
add~ess to this partit~lar user and specifying it in a Connect 
aessage to the server host. This Connect aessage also describes 
the ter•inal•s characteristics. 

The setve~ host receiv~s ihe Connect •essage and chects to see if 
it can support the new C~nnaction; returns a Connect Re~l~ 
aessage specifyir~· whetb~r or not it can. If the connecton is 
successful. the server host •akes this virtual st•tion appear 
just like a real hardware ter•inal en that svstea that has been 
power~d up and recognized as ready <but not yet •stgned on•>. It 

· •akes the station readr in a war determined by the nature of the 
bost•s oper~ting srstea• ihe server host ~lso saves the ter•inal 
characteristics specified in the Connect •essage. and •akes tile•. 
accessible to user progra•s• ~referablr br storing the• in the 
NOL tables • 

.d.ilS.U.Q.IG!iJul.! 11henevar SYCOM breaks connection · due to a 
.OFFLINE,. .Eo~b .STOP or .ONLINE co••and to a new Ito st. it also 
breaks the terafnal·to~progr~• connection <if anr> by sending a 
Disconnect •essage to the server host. specifring the virtual 
station address. 

The server host receives the 
whatever is appropriate, in . that 
ter•inal appear as thbugh it 
available for re-~se. 

··, 

Disconnect •essage. and does 
srste• to •ak~ that virtual 
was powered.off,. or Gtherwtse 

1 ;.f :;:~ 
J!U.iJJ.g ll.1 liJ.fl .5lf .l.ll.1 O.b.lllillJUU f f t be t er • i n a t - to -pro gr a• 
c~nnection was established ~uccessfutl,, all keyboard input 
entered by the user at hts tei•inal <exee~t for lines beginning 
with a period~ ·which•~• interpreted locally> is trans•ftted to 
the server host. spec~f~i~g tbe virt~al ter•inal address as an 
RJE device address. The $erver ··host presents this input to 
Mhatever applications progra• or· MCS that is currently attached 
to this tereinat. 

Any terainal output text that is generated bJ the MCS or 
applications progra• Is transaitte4i back to· the user host. 
specifying the virtual ter•inal address as an RJE device address. 
rhe user host SYCOM then ~isplays t~f s data on the user•s 
t erai na t. 

The folloMing is an outline of one possible aethad· of 
iaple1enting this protocol. It is pres~nted hete ·f~r 
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ill.u.lt.11.iu purposes onlri ft Is not tbe responslbilttr of tllfs 
docuaent or the RJE co••itte8 to develop prograa logic for the 
indtVidU•l plants. · 

lb.I Jl.1.1.t b.a.t decides hoM ••n, outbound conne~tions will be 
allowed. and.in the NOL station section defines one statia~ for 
each•. specifring a recelve-address/transatt•address pair of 
•Aa•/aA• f~r the fir~t. •Ab•/•bA~ for ·the second. and so on. 
aecause of where · t~ese· declarations f~ll wit~iri the station 
section. theJ are assigned so•e logical station nu•bers. In the 
file section. a fil~ fa•ily is dectared to have these logical 
stations as ae•bers. 

At initialization• SYCOH (or soae other MCS written. for: ttais 
purpose> opens the reaote f tle pointing to these stations. and 
does a "reaote file inf~~ operation to obtain fro• ~DL .the LS"s 
tor t•ese virtual statiori$; it places t~ese nu•bers in a tabl~ 
to •ap tbe LSN of each us~r•s ter•inal Into an LSN to· reference 
the correspo"ding virtual station. 

When a user Mishes to co•ne~t to the re•ote host. SYCOM f tnds the 
next available. entry· in his LSN table_. and i$sues • Connect 
aessaga for that virtual station address. On receipt of tbe 
Connect Repl,. SYCOH raports the outcaae to the user. 

' ' 
' ' ' 

ouring the life of the co•nection. SYCOM tr 8ns•it~ unexaalned anr 
data entered br th• user at his ter•tnal <except co•••nds 
prefixed br the $YCOM sfgnat character> to the server. br doi~g a 
raaote Mrite. to the lSN of th•. vser•s ·virtual station. In 
processing this re•ote write. IOL aaps the LS~ into the 
appropriate virtual station address and trans•its the data 
according to the SYCOM protocol- with the virtual station address 
as the SYCOM device addriss. Any data read br the.user NOL froa 
the sYCO" line with a d•vlce address like •Aa•. "Ab•• e.tC•• fs 
presented to SYCOM- wja his re•ote file• a·s ·inp~t froa the 
approprta.te LSN for ,tilts virtual station. SYCOM then 
interrogates the LSN tatile t~ find the real LSN·of the associated 
user. and writ~s·tbe data to hi• via a reaote write. 

" ' 

Nhen the user·.Nfshes to dt~connect froa the re•ote hast. SYCOM 
sends a Disconnect •essag• to the server. specif ring the wlrtual 
station nu•ber of this user• 

l.b.I JIC~I! JIJul decides how •anr inbound connections witl be 
allowed• and in the NOL station section. defines one station for 
each. speci fr ing a rece I we-address/tr •ns• tt·addre ss pa fr of 
•aA•/•Aa• for the ftrst. and so on. Any prograa wishing to serve 
thas• stattons <e.g.. SMCS> will lnclud~ the• in the faailr for 
their reaate file declaration. 

The server NOL tntercepts Connect• Disconnect• Device Not Ready • 
Suspend~ and Device ffeady aessases <unlt•e all other de~i~• 
address •oo" aessages- which are routed to SYCOMJ. On receipt of 
a Connect aessage. NOL verifies that the addressed virtual 
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station exists and that •01e progra1 is ready to read fro1 it. A 
Connect Reply •essage is sent indicating s~ccess or failure of 
the Connect. 

Durin~·the life of the conne•tton~ '"' inpv~ ~ata received by the 
server NOL for an enabled ~frtual station is conveyed to the 
waiting applications prbgra1 through his re•ote file tn exactlr 
the sa1e· •ann8 r as for local ter1tnals. Anr .output data 
generated br the progra• and written to the virtual station 
through his re•ote file is transait.tecf to the user host. with the 
virtual station address •• the RJE device address~ 
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A tf•ft~d t1pe of p~ogra~~ta·prosram coaaunication is possible br 
adaptin-g the .above schelile. for terninal·to•progra• co••unfcatfon. 
The RJ£ MCS will provide a. •echanisa <of iaple•entation•dependent 
nature> to allow a local prograa to •~squerade as a terai~at. 
This user p~ograc will faraat aessases as if ther wtre ka~board 
iaput. and the RJE systaa will send the• to the server progr••· 
Likewise• the server progr~m•s output witl be ptasented to the 
user program as if it were ter•inal displaJ data. 
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Jfe.£1~JJ A : JJ'Z Al,ll .AJJ2 llkJl.C .cttJ.BA-'.I£B jj.1lilUl£!1l 
1967 EBCDIC EBCDIC EBCDIC 
t\ SC I I GRAPHIC PUNCH CODE ----- ------ -------- -----------

00 oo· NUL 12-0-9-a-1 
01 ()1 SOH 12-9-1 
oz oz STX tz-9-z 
03 03 ETX 12-9•3 
04 37 EDT 9-1 
05. 20 ENQ o-9-e-s 
06 2£ ACK o-9-e-6 
07 2f BEL 0-9-e-1 
08 16 BS 11-9•6 
09 05 HT 12•9•5 
OA 25 lf 0-9-5 
08 oe VJ 12·9·8-J 
oc oc ff 12-9-8-4 
OD OD CR 12•9·8·5 
OE OE so tZ-9•8•6 
OF OF sI 12-9•8•1 

10 10 OLE 12-11-9-8-1 
11 11 DC 1 11•9•1 
12 12 OC2 11•9•2 
13 13 DC3 11 •9.•J 
14 3C . DC4 19·8-4 
15 30 NAK 9-8-5 
16 32 SYN 9-2 
17 26 ETB 0-9-6 
18 18 CAN 11•9•8 
19 19 EH 11-9.·a-1 
IA 3f sue 9·8-7 
18 27 ESC 0-9-1. 
IC lC FS 11-9·8-4 
10 10 GS 11-9·8-5 
lE 1E RS 11-9·8-6 
lf tf us 11-9·8-1 

20 40 SP No Punches 
21 4f Eaclaeation -Point 12-a-1 
22 1F • 8-1 
23 78 ' 8-3 
24 58 s 11 •8 •3 
25 EC l o-a-4 
26 50 a 12 
27 70 • 8•5 
28 40 ( 12•8•5 
29 50 ) . 11-8 •5 
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1967 EBCDIC EBCDIC EBCDIC 
'ASCII GRAPHIC PUNCH CODE ----- ------ ... ______ 

----·----~-

2A SC • 11-a.•4 
28 4E • 12-a·G 
zc 68 • o-8·3 . 
20 60 - 11 
2E 48 • 12•8 •3 
2F 61 I 0-1 

30 f O 0 0 
31 f 1 1 l 
32 f 2 2 2 
31 Fl 3 3 
34 f 4 4 4 
35 f 5 5 5 
36 f 6 6 6 
37 f 7 7 1 
38 re 8 8 
39 f 9 9 9 
3A 7A • 8•2 . 
38 SE . 11-8•6 p 

3C 4C < 12-8-4 
30 7E = 8-6 
3E 6E > o-e-6 
3f 6f ? 0-8-7 

40 · 1C ; 8-4 
41 Cl A 12-1 
4Z C2 B 12-2 
43 Cl C. 12-3 
44 C4 D 12-4 
45 C5 E 12-5 
46 C6 F 12-6 
47 C7 G· 12-1 
48 ca H 12-e 
49 C9 I 12-9 
4A 01 J 11-1 
48. D2 K ll•Z 
4C 03 l ti-3 
40 D4 " 11-4· 
4E D5 N 11•5 
4F 06 0 11-6 

50 07 p 11-1 
51 D8 Q 11•8 
52 09 R 11-9 
53 E2 s 0-2 
Sit E3 ' 0-3 
55 [4 u 0-4 
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1961 
ASCII -----

56 
57 
58 
59 
SA 
58' 
SC 
50 

*SE 
Sf 

60 
----- 61 

6Z 
6.J 
64 
65 
66 
67 
68 
69 
6A 
68 
6C 
60 
6E 
6f 

70 
71 
7Z 
73 
74 
75 
76 
11 
78 
79 
7A 

~--l~ --
70 
7E 

~-,r 

EBCDIC 

------
E5 
E6 _ 
£1 
E8 
E9 
4A 
EO 
SA 
5f 
60 

79 
81 
ez 
e3 
84 
85' 
86 
87 
88 
89 
91 
92 
93 
94 
95 
96 

91 
98 
99 
112 
t\3 
A4 
AS 
A6 
A7 
A8 
A9 
co 
6A 
DO 
Al 
07 

- I r 
\. :, f_· I i 

EBCDIC 
GRAPHIC 

v 
M 
J( 
y 
z 
( 

\ 
J 

up arrow 
underline 
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EBCDIC 
PUHCH CODE 

----------
o-s 
0-6 
0-1 
0-8 
o-~ 
12•8•2 
0-8-2 
11•8 •Z 
11•8•1 
0-8-5 

back apostrophe 8-1 
a --- -----1·2-..-o·;-l 

b 12-o·z 
c tz-0-1 
d 12•0•4 
e 12-0-s 
• 12•0•6 
g 12-0-1 
h. 12-0-e 
f 12•0•9 
i · 12-11-1 
k 12-11-2 
t 12-11-3 
• 12-11-4 
a 1z-11-s 
0 t2•11-6 

p 
q 
r 
s 
t 
u 
w 
N 

Jl 

' z 
left_ brace_ 
lozenge 

_right brac~------
tilde-,--- -

DEL 

12-11-1 
12-11-8 
12-11-9 
u-0-2 
11-0-3 
11•0•4 
u-o·s 
11•0•6 ' 
11-0·-1 
11-0-8 
11-0-9 
12-0 
12-11 
11-0 
11-0--1 
12-9•1 
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ACCEPTABLE CHARACTERS FOR f£~MINAL SPO 3•31 
APPENDIX A • 1967 ASCII A~D EBCllC CHARACTER ASSIGNME~TS A•l 
C~OE£ ANO ERROR CHECKING l•8 
COMMUNICAflON ERROR MESS~~tS 3•31 
CONV£ASATIONAL COMMUNICATIOHS PROCEOUAES 3-1 
DATA COMNUHICAfICNS PRO~ECURE Of SYCOM 2•3 
DATA RECORD fORHAT 4•1 
DEFINITION Of SYCOM z~1 ....• 
DEVICE ADDRESSES <DAI• b•~) 3•9 
DEllCE FUNClIONAl CONTROL (CC> 3•10 
Enter ~essage Transfer State J-5 
ERROR DETECTION A~D RECO~tRY . 2·2 
FILE SEPARAJOR <FS> 3~1~ 
FILE TRANSFER 3•19 
FILE TRANSFER RECOVERY !•22 
FORMAT Of PUfjfETCH HESSAtES 3•18 
HOST SYSfEH MESSAGES 3*31 
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