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CHAFTER 1

INTRODUCTION AND GENERAL DESCRIFTION

1.1 PLHRPOSE AND SCOPE

This niarnsal s intended 4o provide operatioml pro-
gramming  mformetien tor the D¥LL Comeuy-
nicarang Mulgpleaer. The manusl consiats of thoes
chapters plus appendives:

Chapeer | provide: an.introduction and overall
lurctional and physical  Jdescoptiona of the
vl

C hupler 2 containg site prepacatinn, interfiscing,
und installutien informatian;

Chupter 3 includes ull information necessary for
vperation af iHe BIV]| wvia the PNIP-11
ProEEL;

Appendices vonlsin referenge dada, commus
niculiung imleoduseory data, and an axtensive
glossacy of seems and abbeeviations,

The reader unfamuliur with communication e peo-
tacals should read hpp:ndlt B hefore atlempring
Chapters L und 3,

Terms unigue 1o ihe DVEl are gererally defined wt
their Frac appearance. However,. should the reader
chenenter & wrard chat ia-nec fully woderdood, nefet
o the glossary provided in Appendis C before
procecding.
1T-2 DY¥IT COMMUNICATIONS
MIUITIPLFXFR

The DI is a communicanions multipleser far the
FTIPR-11 family ol compulers. By means of the DYLL,

4 or 1 seral data hnes can e noliplesed dicecrle 1
FIIP-11 core memary for bidireetiomst dies ‘rarafe: .
The DV Lis imended Far wse witha PLP-11 progea
that provides the rules or prologos) whe ch gavern Hhe
eatin tcunsbera aned 1he aeneration ang -|r||_u;|--.r.=|;_31_|.;-.-,
nl di hnk ecncral and character aodes

Pr=ealcvieal s r|.'|;|||i-|: |1r|:_'-q,:|.'-.-:i'|_v, 1y {I'I NS CTas-
roied e receiveE chanacless oo oeder o idtﬂtif}'
amd re_-.'\,'pu.'llj T el resl -.:||;|-.1-.:I|:r:::._ [E'I- mainlain a
reciard of coetrol and data iecsfigsion and recep-
Ten seyuetocs. and (3% enmpeee the eeror checking
cile [hlock cheel calealalioa) nn each characler
tansmecled o oeoeived. The DAL performe thess
Funcrivna, thus relizving the processor of 1he over-
head. A Core Memaory Carerol Table, set up by the
PFOIP-11 progran, is waed by the D75 ta direcr the
pincegsing ol seceived and iransmiited characters.
The coateal table is comprised al'.control bytes,
which farm a one-to-one eorrespondence with sach
character transmitted or received.

1.2.1 Dv¥1Q Owerview Block Diapram

Figoee [-1 15 o DV L overview block disgram, show-
ing Lthe principal Mencteenal ohits. und daty and con-
trel limes Tor tag DV LL The DY concists ol twi
primary Dnnelicnal subsvsiems. as indicated on the
blek diagram: a Modent Canresd Liuit, and a DT
Huaeelling Seetion. The Modem Conical Unit mina-
Hurs andd eontrols operutoens of the line modems as
dirgcied by the PO 1| prograrm. The Cate Handling
Guclion soquanges snd synchroniees transfer of datz
hoelween the mngdens and the FDP- 11 Unibus (effec-
liwely, come ey .
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Fipure -1 DY11 Ovarview Block Diagram

L1.1.1 I'.'E-rah.lishirlg the Dala [ink - Thea transfer is
enithled whenever

I, Ancperstor manually tnitiates a call 1o a
rerrcale modem, or the POP-11 program
dials the rermote number vie the DNIL
Aulgreic Culling Unit, when the data
Bnk i established by the remote modem
answening Lhe -call, the DY1l Mgdem
Conirol Unil signuls the POP-11 program
widl dIm inleTTupi. .

2. Tm respanse o 4 RIMNG signal from a
remate modem, the Y]] Modem Con-
trol Unit inteerupts the POP-11 program,
e iniiate an cxchange of signals that
estahlishes the dacg fink,

LZ1.2 DVLI Operation - Wilh the data link catab-
lished, the POWP-11 program sets up the DY} Data

Handling Section to enabbe the daca transfer betwecn
the selected lesal modem und core memory.

The serial/parallel interface is wecomplished in the
receivers and fransmitiers, The receivers assemble
characters receivesd frum the serial deta linss and sat a
Mag cach. linm o choracter is wsembled. The iana-
milters disassernble parablel charactsrs for transmia- .
sinm nn the serial duta lines wnd sat a flag cach time
anather charagter can be scéepted lor 1ruosmission.

The Master Scanncr cyclicalty enables the recoivers
and trapsmitters 1o coute their flugs to the
Microprocassor.

The Microprocsssdr is contratled by o Read-Only
Memory (ROM), which handlea characler §ransfess
und sleps the Master Scanncr. Onee stacled by the
POFP-1L pragram, the Microprogessor runs
Concinuausiy.




The Kecsved Chareter (RC) Silo is a ficst-i, lest-
out storage hufler wish a capacity ol 128 charasiers.
When i chpragter s reccived by the DVLT and (e
KL Silo is empiy (useal conditien), she character
sropigales o Lhe hottem of the RC Siln. The Micra-
sroggssnt Lhen inspeced the characrer code to com-
pulg Lhe zare memary address of the controd byte for
that claracter. A Nen-Proseaor Request {MPR)
insiructioe i3 issued by the Micreprocessor to leich
the conlenl biyte, whick s then terprated.

I mnar zases. the conlrod bhyle will E-'pbcir}' chiteiter
ilnrage, wnd the character will be leansleeeed From
the battem of The RE Sile to core rodntory via i
PR fransfer. Should the contedl byie idemify the
churister g an intercupt churagler, the character will
be propaxated inwo the Receover Tnlerrupt Character
(K] repistes Tor [urther attentine, aad che POP-1]
program Wil be signulled via an inerrupt. The R1CT-
cRister 25 used to dusplsy ieterrupt characiers 1o the

POP-11 progrum. along with the line number and

any errar Mags.

Processing it ructions Fer the choructer in the RIC
regisler are g 10 the Microprocessor by (he POP
pragrint. The RO Silo confinues o aourdlace
teowtvecl charzoters while waiting for the POIP-11 pro-
grarn i gomplete e responss o Lhe inlernupt) how-
gear, nspedrion and storuge of any  additional
gl aters From the B Silo ta POP. || core memaory
ke the Microprocessor is fuhzhited. (The Micro-

plocessnr continues e perfornt data lransmission -

lasks.]

MWEE Control os wsedl by 1he Microprocsssor to aooess
anre memery, L slure received characters, fetch char-
acters For Leonseission, and fetch control I:l;-.tc.s Lo
direct charpgrer processing. Teble addresees in oocs
memory are stared i the Random Acess Memory
(R AMY for charecter storpps and retrieval, and byte
enerls for conteolting Lthe guenlily of data trans-
{erred. The R AM alse contains registers for con-
irniling protocol functions Mot eagl data line,

Character transmissen 5 oamilar o che recsption
frocess just deseribed. When the Mastsr Scanner
finds a trzosmiller flag, the Microprocessor wzes
mPR Control to felch the next chacucter Moz thal Tene
Irom core memury, it then uses the character ende ta
zompure Lhe mddress of the cormespending control
bere, and dues an NPR ta fetch the cuntrel hyte. The
Microprocessur responds 35 dinected by the conteal
bete and ther loads the character inlo the tranamitter
[orr 1miersmissiven.

1-3

L322 Reference Dacumenis

Tatrle 1-1 contains & st of pertinent documents, L,

decuments covering vencepis and systems peaulir [
the [ 1, plus duguicats covering equipment will
which *he V11 incerfacses.

1.3 PHYSICAL DESCRIPTION

The DV Communicisticens Mouoltiplexer is hnused in
a-H-slor, double syslet unit and includes a separate
rack-mounted dssinhocien panel for each group of
eighl modems n o system. Figore 1-2 shows o DY LE

‘swstem Tor supparting sight lines or modems. Chier

gonfiguration pie discusaed o Chuprer 2.

1:3.1  feeners] Specifications
Enrfronment
Temperalure; 10 Lo 50°
Humidily: 1 oa 905 kan-condensing

Power Huquiremenis
A TV E svaeem with |6 ;].rnchmr.n:l us lines:

T5a@+3 Y
A& -15Y
0.9 4 g +15 ¥

A DY syslem with |6 asvachronous lines:

20058 @44y
1A @-13Y
e A @ +15%

A W wath & aynchronous and 3 asynchco-
nrlad Tues:

B0am+3Y
I0Am-15Y
D55 AE FITY

Charecier Length
5,6, T or B bas

latermal Bawd Bates Pravbded
Synchrimnos [via switch settings):
12000, 2400, B0, BE00

Avsprchronons (via PTIP-11 progrem}:
300095, 110, 134.5, t50, 300, Gk, 1200,
LS00, 2000, 2400, 3600, 4600, THH, J50,
LI L]

Operating Modes
Full- ar Hali-Dupiex




- Takz 1-1
Referenee Dvcamenia

Titls

Trzcriphion

T

GENERAL
P31 Teriphe ruls Handboesk

POP-L L [nslrwzion-,isi
Lopir Llandbook

Intoclwetsns to H:lln.-l.'umrluiu:r Mealaithks
H'irlu_'r:,.' Synedminuuy Communivitions

A Meszape-Oneoied Protocol for
Interprocessor Comimunicerion

Data der 201 A sod 2018 Intestace
specifications

Dz St 200 Inderface Specitication
Data Ker 208 A Int=rlace Specification
Dtz et Z0SH Interface Specification
SOFTWARL

Paper-Tape Softwars Programming
Handbicesk

— et 8 e o = Bk 1 i B e 1" e ke B

Dizevssion of overall gvscem, addressing muoces, and basiv instroc-
tnn set fon 4 progranming point of view, Sume nlertise aod
hizeallatlon data.

Focket-tare liet of inseructions. List gruu.p numes, funciions. coxdes,
and her azalammenta. Incledes ARCLE codes and rhe boolsiap

[emiitr,

Presesits Funcoons snd specifications of the M Sares lengle arcod el
gnd aceceacrice used m FOH-1] interfucine. Doglsles olher 17pes of
luglg preduced by DEC but oot used wilh the LT,

Hrppgples oF connpuiet-biased date cornruunicodions techooiogy,

j_|:|r;|'|;|r_'|.|,||;.1 foq Ao LM F.llnar;-.; Synchioncus Conunuiications
Frotocol {BLEY N or BKEC)

Introduction to DECs Rigiled Lata Commemication Message
Prorszol T M),

Dezeciprion of intedace Leads in synchremows modems,

Intertaoe Sprcification
Interfase Specilication

Interface Specification

Detailed discussion of the PP suflwars syslemn esed Lo Toad,’
duenp, edit, szscaiblz, and debug FIHS1 1 proprams. At incded
ia a diecszian af inpusfoutput progremming and the loaling polat
end ruach package. ’

R,




Figwre 1-2

Parity Gemeration and [Miec lun
Qdd, Even, or Nang

Modems Avcummisiated
Sypchronous modems [Bell Svaem 201, 208,
2019, ar cquivulent]

Asynchranous mgderms (Bel] System 202 ariEs,
103 seres ot cquivalent)

Bus Luading
Two PDP-11 Unibus Laads

Mratacols Imphmenied
The D11 specifically implements (bul s nat
limited toj Thgitai's DDCMP and TRMs BIS-
YO protocola.

Maximue Throwghput
35, 40) characters, second

k=3

e Rt
s

o
-'.__|-'5-'-\:‘{'9:I:};_ g
e H

DvED Communications W ulipleaxer

Yyoc Churavier Focillty

Svughranization of a Line cun be selected Lo be
on ihe hasis of the receipt of wilher one sync
character of two conssculive, idenligal syne
characters. For each dsline group, teo sync
codes may be munually preset in switches. The
PLYP-1 | prugram may sclect either of those 1w
swne codes Toe use on a selected line,

NOTE

Nince the DV requlres 21 & of 45 ¥ power, only
theee IV 114 can he placed oo & typical I1=im. expansder
b, Fxpander boxes wsually contuin three H744 regu-
ladors, each of which has a capucily of 25 A A device
cannat be powceed purtinlly From ase reguislor and
partially from meother regulaior; the number ol DY 1]a
masst cyual 1w rumber of regulaiors, Therelore, three
DV s is the oupabivnn for one expander boor.







s chaplet provides information for interfacing,
installing, and testing the Y11 Communicacions
Multiplexer. [nterlacing cunsiderations are discussed
in Sectinn 2.1 Site Preparation and Flanning, Enstasl-
lalun, cuscomizing, und checkout nroceducss are dis-
pnssid in Sections 2.2 through 2.7

3.1 SITE PREPARATION AND PLANNING
1.1 Minimum ‘I‘I-rmugh Maximum Coafigurations
The DV provides muliiplexing E!E]:Iah]]lt'l-' 1o FLaP-
Il core memery Far up 1o |6 modems. The DYV is
housed in i mine-shot, dowhle aystem undl and inghud.
ea ome rack-moutted distribution panel for each
p,h:mp ol gight mudens in a system. Five of the nine
tlots are peoupied by Tunclions requirsd in any sya-
termn canfiguration. The remaining four shols are occu-
pied by four hex-printed circot bourds (MTEIS or
M7E31), designated an the tine cards, Each lins card is
czpuhleal supporting data transfers 10 and from four
madems. The W TR line ceed supports synchraonous
daty transfes whils the MTH33 suppors asynchea-
pous data ranafers [these line, cards contain the
receivers undd Lraasiituera)

The Sanodule unit common o all T¥¥IL con-
fipucutions is designated the DY 11-AA. Two of the
MTHI% module, plus one distrabratian panel and asac-
ciated cables, form an sight line synchronour onit
desipnated the DV -BA. Aneight line asynchronous
wnit, the 1%11-BR, iz generated by feplacing the
M7H3} modules in the DVEI-BA wnit with wo
M7833 madules. Similarly, 2 mixture of one of each
line card forms a $ynchronous;ssynchronous wos
designated the DV 1-BC. The minimum DVI] sys-
rem eonfiguration consiats of one DY 1A A unit plus
cne line card option, DVEL-BA, DV11-BBR or BYLL-
R, a masimum configuration eonsists of one DY LT-
AA unid plus two hoe card npricons.

R

CHAPTER 2
INSTALLATEGN

1.2 Compaiibility Coosidesslions am! Preczations
The [F¥11 with avnchroncus dine garda ia direecdy
compalible with Bell syochroneus modems 2010, 204,
8, or equivalent. L8 s pido copatinds ek dell
asvnichrarous medems 202 series, 103 series or aquiv-
alent whea asynchronoeus Tipe cards are wsed. The
Ly 11 provides intermani slock races of 12000 2600,
ABTHL, sl Q60 haud at DEEEY aecuracy Tor synolco-
anus oprerdnicn maodems operating az gther rates
st snpply thedr own clock sigoals, Itia Teca Ml -
el thal modem-seppiied Llc:-ﬂ'mg be uzed whers
avaitable.

The TI¥I11 is campatible with «f members of the
MaP-4Y family of comporers, BT 1 standard sofl-
ware address allacerons srovidy foc the implementa-
tian ol as many as four B 1Ly in o POE-11 syacem.
M¥1 1 throughput ratz, kowever, forms a more severe
Tinetation an the number of LAY s i 4 system, as
will now b demon 5lml=:d

A single DY) moltiplexiog 18 modems ar 94500
baud, cach in full duplsx mode, 15 capat:le of 1=anafer-
ring 1K,400 £-hit characters per secomd (1200 charac-
1ers per Tine X 16 Gnes ¥ 2 direstions), Alhaough ihis
15 well within che capahelities of the DYV, on the
average, the POP-1t is provided with only 6 us o
handle each characier. Althaugh most characters ars,
landled 'y NPR trunsfecs, program and roiocol
cificiencies stili need 10 be relalively high to mainta:m
this rate; this would be for o single YL Soms
15,800 MPR s would be reguirsd, or ahout 1) per-
ceni af Unibus capacity. With sl lines npeeaced in
[OC NP mods {contral byts fetch inhihiced), 33,400
MPE ¢ wookd be required, or sbout 3 pereent f
L ails capacidy.



¥ s stiowld be cunnectesd ahead of all BMassbon
devices on the Tnshus aau behind viabuiferad MPR
deviees auch a8 RKGI DV11s have placement
requiremisnts similar (o lhose for 2013, IT bath
DO ls and DY 103 are used, place the unils with the
highest baud rate first. TTall DY) Ls have |6 Hines ata
Y00 baud Tute, & maximum of 1 BYEE can be ¢on-
nected with the following «reeptions:

i TwoD¥IIscan be used ona POP-L1 /40,
PP-11 745, or PEP-11 750 with no diska.

b.  Two D¥ils can be used on & PDP-11/70
with no TInihus disks. '

Fuor lower speed linea. the raximum aumber czo be
ingreased preportionally. (Fxample a POP-[1,/490
with- 240N baed rete lines con use Tour [1%115) A
masimum of four 3] 15 can b placed on any sye-
tem hacause of address spece limitalions; the limita-
tiona are hased on NPR aceess. Entecrupt
performance depends on the operating syatem, pro-
local, and hoffer jengths.

1.3 Intgrfece Specifications and Signals

The V]Il preseols {we ppit loads to the PIIP-|]
U'nibys and alao prevides modem contral and data
leuds campatible with ElA RS-232-C and CCITT-
¥4 specifications. ETa R8-232-C elegtrical specifica-
tions are listed o Tabie 1.

214 interrupt Prborliwy asd Address Assgoments

2141 Imorrept Prlordfes - The DV uses theee
ihlerrupl vestor addreasea. [nterrupl priodtes for the
Diata Handling Section arc scleciable by means of a
peurrity plug onothe M783T module, The prionity plog
iz pregel Lo select BRS priority; it muy be changed o
aoleet BHG priority, but the diagnostic programs
cepegt BRS. The Modem Control Uoil is per-
mancitly wired to BR4 priority.

L1142 Twiernnet Yector Address Asdgement - Com-
munications devices e assigned Moating Interrupt
vecoar add resses ax Tollows:

I The vectar space starte at lacation 34 and
" proweeds upward 1o 7T

22

2. The devices are aszigned in order by ype
DT KLTLDLL -4, -B; DPLE: DM
A DMl O -BR, IR -5 DRIL-C
FAGIl Reader; PAG!I] Punck: DTI1:
DXII; DLLUC, -1, <E0 DJIn; DHIL
CGT40; LPEIL VTR, DT KWW,
DL, DUPRHLG, OV Daww Hendling
Section/D%¥]11 Modem Conrol Unie.

1. lany type device is mot used in 8 system,
verdor assignments move dawn to Sl the
VACULAGISE.

4, IMudditional deviees are 10 be added to the

" syslem. they musi be isupned con-

liguously after the original Jevices of the

wirmg Lype. Rezssipnment of niher {vpe

devices alreudr in the svawem may be

required, [(For sxample, the veetor for

another TIW 11 would be afier the cxisting

Gy, bl pdditior of & DT wauld

cauge all ather vecior addresses to mave
wpward.)

Lach deviee intorrupl veclor Tequires four address
locations {twa words). A further coostraint is thar all
voulor addresssg mogt end in O or 4. The wectar
address 15 specified as & rtheeecdigt. binary-oded
octal number using [ribios duta bits 0-5. Becaooe the
veictor must snd in 0 of 4. Bids | und O are nat speci-
lied {they are abways (0 and bit 2 determines the least
significant octal digit of the vector address {0 ar ).

1143 Address Assigements - The [M¥ || is pesigned
fin weldress of 75000 Additional V1 1s would be at
TIS040, TTHI0RN, TT3140, ete. TFany DML L-AAs are in
ws2, lhe DY11 will follow them,

215 Eavironment

The DVI1 will oparate in verperature nvironment
Frim 10% 1o 50° C with a relative humidity up to 90%,
non-condensing. Power requirernents ace as Fullows:

YVoltape Turres
[ AMpEre]
+5 iy
-15 |
15 0.5




ElA Electrical Sproifieatbors

Deiver cutpus Lugis lewels wich 3K to
TH Inagl '

L¥piver r}|||;F||,||; wod lage with 1:-'|'.|;-:n LiT-
cujt

[:Ir_l'l.'u:r vilpul istipedance ath power
ufT

Dhocp at shoet circuat coerent

Crrives slew rate
Recapver ingut inpedanece
Receiver input vol tage

Epcziver omiput widhi open eirouit
in puid

Recziver outpat with +3 ¥ input

Recejver ouipor with -3 % inpuat

. L7

‘}
=3

I
wn

& LI

ISW 5

g NES)

Va8V

20 7 300 ahma

Il <05 A

dw

3t <= 3 "r’i:l:s

TKiE R, = IKAE

115 V compalibie with driver

Mark

Space

Mark -

LOWGIC "0 = 5PALCE — COMTROL ON
Moise maTin a

Tm.ruit-nn_ region

Boize marpin

LOGCIC "= MARK = CONTROL OFF




L2 LMNPACKIMG AND INSPECTION

After unpacking, canck thas dhe Toliowiog paris afe .

present lor 1he basic DVIT-AA unjf

I F-AD-TH0E54-040 Logic Azsambly

| MTE0T Bus Concral and Mox Boerd

| MTROE Modene Coulrs] S and Moz Board
| MTEAS AL anc 'Trensler $us Roard

I MITHIT Linibus Mata ard NPR Control Board
I M7TRM AOM, RAM, und Beuoch Roard

[ M9 U nihus Coanector

Also check [Tl Lhe fallewing parls ce prescnt for
cach lint card option orde red:

2 H¥612 Line Card Test Cangecions
1 H3ITC Districgtinn Panel

¢ BCORK-15 Cakbleyg

FHIL Tem Connegior

DVI-EA: 2 MTRID Svie Mux Line Card
DVII-H2: T MM3Y Async Mox Line Card

DVIL-BC: | MTRI9 Sync Bux Line Card; |
MTEIE Asyne hux [se Card .

SUTPUT kB En
F_l'E ﬁ-{I-"-I-I-EE-_h
r N CLTPUT cil £8°

LA INSTALLATIOGN OF 2ASIC ARSEVIELIES

Girawing O-11A4-0V 11-6-0 shows the physical
artangement of the wired backplane, distribution
paned(ah and cabica in a trpical iosialiation. Figurs -
i is the MYLi interconn=rtion selicmaide. 1ostall the
Tuglond, doukls gystem wnil o the sxpandear box or
prociaor box as epacr and power ars availabls. With
poweer i, wef the resistancen bebween ail pine of the
power hitrness, Mats-M-Lok ecnnecisr. Only pins of
|he siwrme wiec oolor should be conarcted. Secuee the
ground wire to one of (he mounting serews. Plug in

the Mate-M-Lak connector of the power hainsss.

Apply power and chock Far proper veltapes on the
jopic pins [ the cable) s follows:

Yolizge ' “in
+5£025Y C1AZ
—15+075Y gz
+I13075V L1

This witl enaurs that the cable and the Mate-M Lok
connecior werz cornectly instelled, Tucn power off,
{Notr: that the DV]]! is not yeot connécied o (he
Unibus, nor are any modoles ieeabied.)

Igsizil the disicibution panela) us indiceied in Figure
-1, Refer o Figure 2-T for the proper jumper coo-
Tigbrution of the distobution panzl. Ta install an add-
en DV11, sev Puragraph 142,

- J = LikE CARO §LAT S
HuIre TE 1 ° = i
DIATHIBITIGR FAEEL FImY 1 Lin . - i
IFIAST FLimERT !" K I . [Tt 2 I
AR i '| |
9 ACGEN ]
CAHLEX v
BOF11 PROCESSON BN
OR Od4 GRPaROE
B THAT E0NPREL
THE Dedd COETAQ,
LOGIC 4IRED Jgsr
O-Als ToCAa
A #conn
CHBLES T ¥
e | 4% j‘!,:i”ﬁ LIME ©AHU SLIJT | IT'
Mg " FIBUT K PANEL [ - k.
CHECIMD | LIMEY) L W] I LT —— .
— =
G FOMCA 3083

WITE:
Inlo oy HUERR LEblea eilh amaalh
p-iw dreard seu and ribbed wda ramged
ckeud beard

TO UNE OK FOAF 1

N EEE

Figure 2.1 DV loterconpection Diagram




.31 Tnihus Cable Taterconnections

The DYIL, s chepped with ohe MYZD Unibus Come
receor {Huced i slot @ 85 shown in-the module util-
eution program, Figure 2221, which provides for
electricully  ¢onnecting the unil L the PDP-1]
Lin:bus, For processor boa inslillatien whees the unit
15 1w be electrcally placed in mid-bos (1 .g. somewhere
betwsen e fiesr aml last devices on the PTIP-LI
Lmihusd, the M%30 Trom the nest higher devies
-|'|:|-:|x|.'r I 16 P ssUrE on ‘.|'|E hl..lﬂ E$ ]:l]'.l_g_E-E-:t :iﬁl:n;_'.
slat 1oaf the YL, aml the MM in 2lot 9 of (he
DYl is plogaed intes sloc 1 ool the next Eowes devige
on the s,

For an end-nf-hus ingtallatinn of the DAL, progesd
as follows:

.|. Femawe the BI9H] 1?.‘|i|'!|||:'§. T-:rnﬂ:inill_n_rr

tram che lzar slot of the ewrrent cnd-of-bus .

. device.

Femove the MY920 from slot 9 ofF the
L¥¥ 1L and pluce in slet 1 of the DV

1o Imzpall the M9M) (removed in step L] in
slot 9 of Lhe DV

Llrmchuos ime rcnanectiong are made vl BCL LA cablug
welhens the D% s inskalled i eapander hox or s
phwsisally the first ar lagl wait in any hax, Cable
reGUIFEMCIS 10 Hhese cages are a5 deseriled in Fi.guﬂ:
z-7

2.4 MODULE
CUSTOMIAIMNG
Fagure 2-7 is the moduole ulilization diagram. Set the
address assignment and parameter aelection switches
as deseribed in Paragraphs 241 and 242 hefore
inslalling maduokes.

INSTALLATION AND

2.4d.1 Unibas amd Inderrupt Vector Address
Assiganients .
The Vnihws and interrupd vector addresses Tor the

%1 must be set menually before operating the

-5

LYl Two Unibus addresses {also calied deviee
uddresses) anel rwo intecrupl vecior addresses ace
poovided oo the D17 us Qolloews: -

Lo DVE Dala Handling Section address,
Ll L MTELT addreus,

1L MW [k Hendling Scctinn interaupe
veenar addresy,

4. O% 11 MO jnoeeruat veetor o dress,
Because the OW11 has ten regestera divectly addregs.
whie by ithe PLCHP-T1 program, it musl He assigned o
L nitus uddrass thal is & multiple of 32 {octal 467, Al
DVIls e 2 syslem should nave consecurive
addresses

The sl aoddresses Tor the T4 1-Data Secsion ace
cuntredled by o tocker P switch package, laocated
1 |'|'|-:':-|1|||r7' MTLLR, and by jumper siraps on moduls
MUROT Foer che MWED MO (1ocations of all addreas
selection swilehes and jom ses wre shown in igures
-2 chroweh 2-50%The positinag of these svwtches Jdeter-
mineas hite O3-12 af the Unibos addrese. IF 5 eockes
ewilth is set to 0O o1 2 pumper on che MTROT board
i iR an address bit al zara in the corresponding bit
position serves oo address the DVLE] Data Handling
Sectwen. DEC siandard aaftware required chal the
LYl address be set s specitied in Paragraph 2.1 4.
Switch settines [or devics address selection are shown
in Tabie 1-Z.

The interrupl wedor addeess for the Data Hendling
Sectinn is wonirolled by o TP switch puckage on the
MTEYT manlule, which seledis veotor wddress bits
NE-nY. The switches should be st 10 select vectar
mchdrezses between MM and 778, Switch settings for
nlereupi wertng addness selection [or the Date Han-
dling Aecricon are shown in Table 2-3, Yeclor address
selection for the Modem Conlrol Uil i done by
jumpers on the MTREOT madole {Tahk: 2-4).
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DEWICE ATHIA EES

[Al — a12)

Jumpsr  Bit
Wi 012
. we At
LAt -T2 wT w3 . WA ATE
W11 A
e ] Afd
Wz MK
wig All
mb A0A
i al] iT1 )
e wiF AT

Jumper [n =0

wid
. w1
W
Wh
INTERRLIPT VECTOR We
ADDRESE
(- - RO
Jurmpar E"I
L] 08 W5
W ooz
w3 on3 w1
Wl (4.8
WE er ;.
e L1k | ¥
Wy - Dol H wig
e In =1 W2 o
wr. h
w3 e (L5
wiia-11

Figure 2-5 DYTI M7TE0T Mudule  Dewigs Address Selection Jumpers
and lotecrupl Yeelor Addms Selection Jumpers
for D11 Maodem Comntrol Uit '




LY

MTE0T Jamper

MTE3E Switch

Tehic 22

Address Ban

Dovier Addeesa Switches
wa | wig D owil | we | wib | wis | Wit | wis | wiz | %is
P2 F 1 3 4 5 € | 7 ] L Device
ATZ | ATT | AT | ADD | ADE | ADT | ADS | ADS | ADN ALY | Addeess Maotce
x x X TR Tirst ¥ 1]
x X -}[ .j'{ TR0 Dirst LFWT1 ML,
¥ o X i TR Srennal AV
X DK X X P TSN mevimel TV 1S MCT)
X F X X X TSI Thid 1% 2
x X X X X TS0 Turd D 1] MCL
x .‘-{_ x X X 5140 Fourth IRy ]
x . X X X X X . TEsLOG Fosctk LY 11 ML
Mt K omeans swicch of0 (M Y8168 or lamper coun £45 A0
*HiL 3 schoclion appDcs ve W TEQDY ondy. Me bt D macch as provided an M7530 rodeis.




‘Fahie 2.3
Yeeror Address Switches for Daly Handling Section
Vector Addresses are Maodulo 18)

M7837 Swiich L : 3 4 E A Vectar
Auldress Bit . (1] Kl g Dis (105} TH} D03 Acldreus
X ¥ ¥ X A0
X X X 310
X ¥ X 320
X Ko 330
X . X X | 340
x N : X 350
X i % 360
¥ ' 70
X o X L ¥ 400
. X ¥ X X 410
' % x| x X 4241
X x X 430
X X X X 440
¥ X X 431}
X X X 4600
X X L aTd
X X X 501)
X DX 510
X Pox X 330
b ¥ 530
X ' L x| x ]
X S X 5511
X i X 560
X ; 570
! arc. ta
770

Notes: 1. X means swilen OK
Sct only the swilches shown.

Yoector Address Bin 1032 i gonteslled by D% L Lopie deperaken| om
whether a2 Receiver ntermupl {11 MK = 1= Vecrar A)ora
Transmivier lncerrupt (Bit Q2 ~ [ = Vecior BY is betng requested.,

e k2

2-11



. . Tubke 24
Yeotar Addvess Jumpers for Muodem Contrel Unit
 (MCY Yector Addresecs ane Module 4)

MTA07 Jumpeys B 1| W I P W W7o W3 Wi Yector
Salilcess Bir DiR |- 007 D G5 DO4 | D03 02 | Address
5 | X X N 3K
5 ' Y% 34
o ¥ X ¥ $19
% X % e
X 5 O I
x N P
. X 5 ) i)
X X 14
x x x A a40
X i X X iH
% | ' X X 350
X X 351
X K K A0
A 3Rd
x % T
X ! T4
X X, X X X X 00
X X X X X 404
x X X X | % 411
X k1 x X 414
X X X X Fi iy
X X X : i i N1
X X X x A
* X X 434
XX X X ot
X X % x| b as
X X X X 431
x £ ¥ 454
X X X X 460
X X X 444
‘X b1 X 470
X 1 . a7
x M ¥ X X 00
X X X x 304

2-12
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Tahls 24 {€ni} -
Yeetor Addecss Jutupess Mor Modem Conered Unit
{MCU Ve bor Adlibrsses are: Madile 4)

MT'&EII']' Jumnper : Wl s _?_ - 4 T H'"' LEN L Yecror
Aﬂl:]rt.sa Rir [HEks DaT - 106 EM3S. | D L1 LT Axldrese
X x| x R 510
X xo x| 514
X X x| X 520
X O N 524
X X X 530
X X 534
PX - X XX s
. - : X ' x X T
K ' X X | 550
X P B 554 .
X X X S0 ;
- X x| h4
: X ' S e X
X : =74
e i i . LR [
- ' - T
Mures: X m-':ini.ji.lmpn:r auT

1.
o2 - Cotandy the j1.l:|1'|‘:||:r5. 5h-w.--1
i

- . - -

*Junipes W1 Is by lor the ?Ul:" 1170 wi I|‘| the KHIT arul fur |||.E FHF 11 ik,

FOP-1 145, wind wezwar PTIP-|

2.4.2  Synchronons Parameter. Relection

Rocker DIP switches are located na gach MTE3I9
module for selection of the follawing svnchranous
data channel prramewrs:

. Intérnal
b .
Fell/half duplex

buid, reee- (1204, 2400, 480,

2

EY Parity [nd::i,-’m'éii_.:'n one

4, Charuter length (5, &, 7, o1 & hits)

] Swnz requicknient (whether one sync chur-
ucter o1 Lwa comsecutive, idenlicul syoe
characlers are requiced Lo achlece Tine
svichronization}.

| %"

&, Synt character. codes

Swilil seltings lor each synehronous pucumeter are
lizted in Table 35, Switch locutions wre shown in Fig-
ure 1-4. B :

NOTE
Whenever pasibbe, the parameténs should be con-
ligorad per customer requirements wi this e, IF hall-
duplex or parity operation |5 required, (his con-
fiparafion can oaly be done after dlagmostics have been
rug, VI diagopstics don't support hall-duplex or
parity operalion.

2-13
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Table 2-5

Evnchronous Paraneter Sebection Swilches

N Hwilch
CFunmetiun "aroneler i Pack . Meikim h-l‘.'r"_ Ett:mg
Lecerias Bagd [20C Baud Select W N ’ ik
Rals - et A 5 R
ZA Baud Lelet 1 T i os
Zelent & e 3 3
411 Bawud Gt [ L2 3 DEE
Selucl A Al '_ 4 UK
RGN Wi Selict B o 21 O L
Beleck A a2 4 1]
Lt el F Full Dugies® 1D 53 5 Ok
Lhsiex [ npo 53 A oN
T B 7 on
.. oo R P ax
' Balr Craplex o 52 5 TOFF
o TR 4 OFF
. i TTw ] 7 arE
| i 42 P 11
Parity Mo Farity™ 12 e [ T
- E- sl - |OEE
Ol Parity i s | T o
! NET s | = ay
Fuen I’ari.t;' M | | |
b Y 5 2 OFF
Character 4 Bitshar WLSI Ll 3. [}FF
Leugtn WS 5l 1 {IFF
{Excicding T Bits i lar WL &l ) '- [y
Pariiv] . [ 'l’u-"LSI:-_' - ol d LIEE
T & Bt WL 51 5 OFE
| W15 y + on
| 5§ BitsChir w15 T Ty o
[ Wl =l 1 N
S¥NC L TEVNURIY R L 51 5| DEF__
Recuienwent | i .;i‘r'M_ 1 5l T A Y- DFF
e | S e ]| 7 FF
| 1 5WNL 03 5l " [IFF
|-

“Musl be sekectud Lo pun diggnoatics TEETH S (o IRV L



Tabiz 2-% [Contl

Ry tchitemigs Farameter Seiection Switches

| R Swirch : ,
Fncdion Piicameter Matie Pack o Mumber | Serting
Svn B [rond) 2 EYMND REL). 1% ML | . a : IH
' 1 SYRC O 3l i A T
! | 1svweor | sl IE o
- S¥NC 0 51 5 av
--R:r'rh.' Chariuier " Desired Cece d fvr ' 54 I N "{T-"..-: nI:IJJ.;!-:H-
Ldes I 4 L1 =Liogs-
_ . ) ca ale)
I _rJL“ih'E' Ciide -|r Syris i "3 I LA reguerel
§ ' I FF=l s
I A wul nne ]
— | —_

Tine svnchronisation ¢an be delecred hy the reepips of
corlier pne sy cliarster or Paed comteditiive, odarlis
at srne charclers [For gek 2-line groud, (wo syne
codes (Syne & o Byoc BY meay be znoally preegel in
the Syne Character Code swicches, The FTIP-I] peges
gram may selear sicher of these bans ayne codes far use
an a seleceed line.

internal baud rate s detsrmined by the ON/OFF
lites vl Lhe Selecl A and Seleci B cwitches. This e
applicable only when the moden doss oot supply
wlogk irlg.

243 Resisignee Checks

Measure The resistanes beiween Che following pine on
the hackplane wilh the while pleg of the T010835
cable hawging free (not plugged in) andwith all mod-
wics plugaed n:

A5 to CrMD must b2 1.5 O ne greater
=13 ¥ 1n CrNEP snugl b S105F or grealer
T=1E W LN T st b 100 o7 grealer

MMhe resistange s lesr than the lewer imis isduwcated,
check T hori 10 che resistance sxooeds fve times
the lesw lintin, @0 wary indweats.an open ciccnit. WMake
cach s urernen L fedes, oace Fer sach nolarity of the
eeter, The lowes) resding must ot be lese than ke
levw Tionit ligled, [T the above resistances aee corrcei,
vunnecl the white plur in acoordanes with ThT)A-
FHY 1 i -0,

44 Tnsialintion of Add=Cn DIV T
Froveed as Mallows o instal an oddoon DV

I. Iastall che wired Dackplanc as-emdly in
the racianting hos.

[

Measure the resislance belween ming of
the powser harness (see firar paragraply of
Cection 2.3}

3, Pluginthe Mate-MN-Lak eonneator of Lhe
TUWET JUFMESS.

4 Apply power and measure valzages ar the
iugic pins | Parapruh 2,30

5 Tuzn power ulll
B Sen ool address, pararmnetsr switches (Paes-

wrapns 400 and 242 and distribuiiom
el juinpers (Figune 2.0

=

Festall muedules 1 Mipure 2.3
A0 tlnplug the poswer Decness.
9. o resascange shecks (Puraprapn 2.4.3)

WL Apply pewer.



25 BYSTEM (CHECHKOUT

Larn on the pewsr. ‘Fagale in the Boacstrap and Load
the Abcoluie Loader il nor already done). The
acdlresses anel conlenls of the Bootalrap Loacer are
sl Below,

Address CibeNES
Py sirs ——=Tdd4 (6700
delermies Lhe

lirse 1 digils: ~-="4h e AT
——Luynals --TAIN 20z
M7 Mir 4K -—=752 - KX 352
07 for KK -—=T34 Qo5 2l
NA7 for 1 2K ——=T3A 105711
077 lor 16K ——=TLdl 1003 &5Th
127 for UK, ——ThZ 16 16Y
| 37 [oir 23K . -Thd C000
15 for HEK ---Thi C -4
-——=THl 005 267

-—=772 177 756

-—-TT4 00 TRS

—TTh 177 560

¢TT'Y Header)
ar
C 1 R
. high speed

render)

Plact Absoluce Loader (MAINDLEC-11-LEPA-I
in Lhe reader, loxd and stast at address ——-744. Place
ihe diugnoslic 1ape in ihe reader, load wnd stard att
address —300. Load and run the DY 11 diagnostics
as specilied in Chapler 3 1o venfy system operation.

T hali-duplax or panly opecution s desired, con-
Mgure the M 78395 accardingly (Table 2-51
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This ckapter conta:ns all mivrmaten reguared Tor
contrelling cperation of the 1311 Cammuzicilinns
Mulliplessr oy means of the POP-1L progrom
(Chaprer | shonld be ngid pror 1o this chisprer,} The
reader shouhl aisu b2 Comiliar wish senchronaus pro-
towals as discussed in Appendiz B, Chapler cunients
ate rranged ga Follows: -

I, Mrogrammable Facilitics and Fuacrions:
The preograsnmahle registers, core mema-
v Likle seferences. and Funclions af the
OYIL are discossed [(Sectzan 3,10

Complate, detailad deseripusis of pro-
grammisble rewislers aod concral hes
(Sections L2, 1,3 3.4

Fa

1, Provedures Tor [ 11 initializalion (See-
HE LR

4.  Methods for controlling data sranslers
and implementing protocals {(Section 160,

Section 1.1 deseribes OV Panclions in sullivient
detail fo cpable the readar e omat o detailed study of

1he comprehensive relerencs data in Seetians 32, 33,7

and 3.4, and 10 proceed direvtly e vhe procedural
data in Sections X5 wnd b,

a1 PROGRAMMYARLE FACILITIES AND
FUMNLTHING

The L¥Hl is a care memary-lo-synchro-
novs asynshronoos data line multipleser with special
feutures o faciliale peocessing of a wide variety af
commurication prnincola, Vnder Lthe overall direc-
tion of the FDP-11 program, the O¥11 sets up the
daty hoe mederns., stnres and retrieves date from sore
memory, monitars and repors ermer conditions, and

examines each irmosmitied or received chunicter to-

CHAPTER 3
PROMRANMMING

decermine ool wespend Ly cegeirernents Tne ausiliacy
sanpacal proscsing Gz, slick check caloulacians,
datd nlack momenatinas, cnernel character handling)

The POAP-10 poegrare direeo: QY] activioes throwph
1he progrimeasle registers of the DY 1, along witk
a conmtral tible secup i cors memary For fefersoce b-

The L¥% 11

A1 Programmable Heépisiers

The MW programmikide tegissers consist af 1he

CreiEary’ osrilern remislers, which oare direcily
addressable v the Unibus, plus “secumndary™ regis
Lers, which miy be aceessed by the PTIP-1] prearam
alter lirst loadicg o prieary register. (The primiey
regisler selests Lhe secnmlary register I he accessed.
1 he direst bv-oadiressa e regesiers provide fer rioderr
st e wonienl, dala cransfer enalling, incerrop
emihhing el reponicg, exlended memnzy addres
g, i aceess 1o scenedary regisoers. The seconda: -
regisiers provide Tor protoec] processing and dal.
Lrinrgaler sontral, )

Ten  direcly-addressable  registers are  provided
There are 16 secondary regiclers pravided for euch ¢
the 16 muoltiplessd duca channels. for a total of 25
secondary regiseérs, The secondury Tepistsrs mike up
4 separete Rundom Aciess Memoary (KAM) within
the DV, Secondary registers store Munclions that
may vary [rom line toline, and thul reguire the exten-
sive slorage capacity of the RAM.

Furctions ol prugrammable registersary deseribed 1n
Palr::lt:.'ﬁpl'lﬁ 32 and 13, fnlh,w.'irlg o discusgsinn gf 1he
cunlgl table. Fungtisns, fangienad |:'..11-|‘.'|'.1|.‘:-rit:.':.I ik
linhbe relferemes for Prl_'lﬁ:l'ulﬂlrlil,l:lh:. TEEix[r:r.'i- are |15 led
m Tahle 30, which is provided Tor reference durng
stuly of Paragraphs 1.1.2 and 3014,




et

Takle 3-1

Functionn of DV1 1 Propraniouable Regisiers

Type Mame Fgei Lo Funetional Category EI Table
— — -— - -]
L T
D'-“:"-"[t!l" Contrel Stalus Hr_lginerf -1 | lnecallzavion  Klodeom E.J:uah]ilﬁg, Hudemn Modem Sel 'I_Ij_:-,a_p_:] Loneral | 3.k
Addresuile Scaniing, Intereupr Enablang. lalerrup
(Modent Com Regucats. .
ral Uiy} - e e
Line Starus Repister (1.51) Moden: Concrol. Modem Stares 3%
Eeporting
Dhrecily Secondury Fegister Selection (SRS Sceondary Repister Selocton, Bae Selecia: Leanncliry egister Acue-ning
Addrewib e for Ling Conteo] Replster Bris 9—14.
(Dzty Hundling e
Section) Secandary Weg. Avcess Heg, [SAR) Read or Write Solected Sccondery Registes
. Systen Cootrel degiser (SR} [hirigtizetion, lateroupt Vinsbling & Requosts, hara Tranefer Enabling. ialzr- 3-2
Hestatt after Incecrupd, Beting Uxicnded repi Laabling. Exrended Mem-
Mililress Hits. ory Addiessing ]
Lin= Coprrol :-g_..:-g'ﬁm- (LCR) Receiver 11ri-1'|:-lir|g.-'5fn-:' Tharaceer Szlection, | 3.3, 34
Txeended Address Dits Reat, Bapd Bate Selecr.
o Yurmat Srlect.
Boceiver Intercupr Character {RIC) Beieice lnterrepd Cude and Ionerrosn iar Lortseiog Hegsarsiug 3-5, 50
’ acter $lorage.
MPE Sratuz BegizrerSdo (MER) Transmil bmerrupl Code Swrage | 17
Special Funecions Repister [SFR) {Malpreraoe)y & = — = -
Feecrved Regieter {RIR) iPesceved]
[ndiecetlhy Teansatuctes Proncipat Curesot Cuesent Addeess foc Traremisr Prncipal Dezea | ransfer Con il I_ "
Addressahle Addiess Ciaiz Talils
-[E-u:n:l:-ndar}'j - e L e —— e L o

Tracziiter Fitneipal Byre Caunt

By Coint For Priacipsl Traosmastzr s
Takle
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Tabe 3-1 {Cont}

Functons of [F¥VL ! Programmable Repisters

[T TSI —" E—.

Functlons

CTARC

Functional Category

e i e ——

Crsrzent Address ior Tronsmilier Alteruaie
[rata Tulble

Type - MName
Lndaccctly Traznilten Alternate Curien
Addicszable A ibrasg
fEeaondary] S
{Coch Tiwsanitler Alternate Byle

Couit

By Cowint fon Aheniate Trarsnsitie: Thla
Tahlc .

Boeeaver Cosrenl Addecss

=t

Curpent Acdress for Eecavees Dera Takle

Feoeeiver Bytlx Connt

Byte Count tar Beceiver Dara Tahle

Transomdsr Accumulared BOC

Transmuitrer Azcumulatad BCC . ;

SRR s

Freeiver Accumulared BOC

eiver Aocunmrilaied BOC

Transmirizr Camtral Table linse
Addrass

Weceiver Control Takle Hase
Auddress

Tranemitear Ciandra® Tahle Bpse Acldress

[lupejvar Coabral Tahie Hise Acilress

Line Meatucl Paraineters

1aia Franster Conirol

Elock Check Polynooaial Type. DLL Sretags,
Srippue Received Svocs, Lile Select

Lirne Sdate

-

Transmitcer Moule Jijrs

Tranzrutter Cnebding, Snapshaor of ling
acovacy. Action mquirzd on fera oeseiver
hvte eowne [ matked ).

Trunsimiiter Mode now in use.

Woreiver Mode 1its

Linz Mrogress

Beceiver Mode now in sz

Racejver Contred Byte Hodding

Awction Reguised on 010 tranamintss beie
counl [iIF Mackad).

Reaveive Canteod Byie $iorane

Heoabomonl I"r:'-xc_ﬁ:drlg

10




31.F {entroi Tamic .
The zonoial sibie contuing the conicol bytes fewched
From eorg mermary by Lthe DY || gach dimie a character
& reczived or s Lo be trunemitied, The contral bytes
are used oy the 1%11 10 contm] processing of the
iransmitted 7 received characler

bzl Centro! Teble Formet - The addroesses in
core memery Tor guch line ol the reqgiver and trans-
mizter contrel tibles are setl in sesendary regieters by
the PLIP-1]1 progrom. The D L1 adds 1he charscter
cods to the buse address 10 form 1he: kagie eorz em-
ary address of the control byte Moe thit characicr. Far
cxample, 1f the buse address of the receiver contral
tahle for a gwven hine is 40K and the charactzi 10
crde is received (ASCID letter Al 4L would be
effective core mzmary adoress of Lhe associated 2on-
tral hyie.

With this svheme, 258 locauons (2] are sulficent w
prowide ganlenl byt Tor cvery possibls 4-bit chirag
ler guade. T the usual protocol, however, wertaig
cudes arg susgeptible to mons than one mods of igters
preiation, deperding upon the ssquema in which
they wee repeived and whither the data s iransparent
or . peieicansparcc. Thus, 3-bat mesds speciiicstion
fields are provided in secondury registers for each ling
in the crapsmicter und receiver Tupgtions, Sequencing
herweon magdes mey be elfectsd by the coneral byie,
which apecifies the mode in which Lhe X% b5 w
perate. '

Taromalir’
ExTERLED:

ADDALTS
oirs

The mode field accupies bits 5, 9, and 10 and =
appended to ihe buasic contrel tabie aldress 1o form
the wetuei address of the conirol byte, Thus, o she
exampae sbove, the contral byoes for chprcier ¢ode
POl wourld be in locaiion 4iCl {mode O}, focstin
401 (muode 13, iocation 5id1 {reede 2}, &2 The con-
trol byle address Formarion sequence ia graphicalky
depicted in Figure 3-1. Conirol byte formacs are
shown in Iigure 32, -

Li.22  Reevive Consrol Byee — Wheneyer a charae-
icr is input 10 Lhe D10 from ihs data link receiver,
the assoctuted cnneral hvie 8 obtwined from core
memory by o N on-Processor Request (NPR] o spec-
iy Lhe rfext mode and io dictate chereoer dis-
position, The following charecter dispositicns irs
prowisded

1 Generate (o7 do nol gensrale] o
iwterrupl.

2. Sicre [or discard) the shuracter,

3. Accumuopbate {or do onoi oaccumulale) ike
character in the Block Cheek Chiracter

(BCC.

4. Eapect the 3CT [ireut the nesl characler
" asa BLCL

Baary -

AbfRE 33

T
o4k T iR 14

—_—

11 "1 a8 JB a*Y e 03 o4 0F 02 0 S0

"abw Hume Edd-255

e .
||.?IIJ-IIZ‘F|-:|[I'.‘-.[I'.‘-|-'|]|.I I:IIIlel:-ll:lil:l
L .

ﬂl'-:-I-:- -:-|l:~_i

o1 |:-|:p|:'pl:l|q.'||1L

Choeoripr Coda :
R
paa: Ao Shidjad|
Fie s S
Addrace of Ta|ols 3 1 n-|u|u|+|n|-;:-|n:| MIE
Sarral Brm L.:.I. A I | |
(BB 4.
Figure 3-1 «onteol Byte Addeess




IHZLIRE
CHOM Ik IR

SEMD EEL
~E LT WOLE 1 SERMICLE
. —
— : | [ -
- K TAENSHIT SO4TATL 3T
a2 ns " 04 2 03 o1 oo
T T T i - .. I
| ¥ | TECENT XIMTRO_ BYTE
= - - s T | I .
MEXT MIDE | i i
[ DN R 1.3 B o Tl r- I cRALRT
B PRIGH G
L, miRIy LRI the JEE [wik

Ty

i

Figuie 3-2 Control Byiy Formats

[ imerrupt Sspasition provides Tor sgralling che
prupgrant i Lhe gvent of zrror corditions, o dica link
portral characiers requiring special Sandling. The
vharaerer that caused Lhe tnsecr 1oL 85 loaded nta the
RIC segisler: The program respoda by sending a
speecial contral byle e the T3% i1, which would then
crorride the revinus digpnsitions sel for recoeved
characters, The diseand disposition provides Tor
mnhibitmg siorsge of dala bok controb and olher
piwanted characters. The do-mar-gecurrwiate dis
postun prowides Tnr the exelusien of non-dalag BCC
anbeypilion sighals characters {rom the socror-chack-
ing orocess. RO anpcipation signals the DVI1 In
nibiple diata hlack wrminzeion procedune.

3123 Transmit Control Byte  Whenever 8 charac-
ter ig mput L the 0¥ from PDP-D] care memory,
the assneured control byle i obtained from ocore
rmermnry by 2 MPH Lo specily 1he nest mode and eny
crlber proceseing insiructions. The Inltowing instrue-
siong Lre provided:

Ao - Acvwmalale (o do nat accumulate] the

huracter in the BCOC.

z2 Send 1he BOCC alter the churucier,
A Send 1he MLE before the charucter.

As i the ciec of the receive cancrol byte, the do-not-
wecurnuline dispasition provides for the exclosion af
noen-dati characlers from the ecror-checking proges.
The W Ceransmission comeaend signals the V1T o
tristiwte dali Block termination procedurs, The DLE

-5

pragsreson cammand cooses the P L Do rebrievs
ske LI charaster Irom ssoomnlaty fegister storage
and st ke TRLE i from ol vle clueriiciee to e
Lraarsme | el

1024 Control Ayte Symmelry - The eocive and
transanit ecntrol betes ane confipered 50 that a single
contral table will provals Tor otk trensmin amd
recive [unczions for g piver b i€ the fellowing M-
Lovtl Timitacens are observed:

I'he protegol must progress from mode o
mode in oo svonmetncal Fashean Eor both
traemsmnl sead reseive:

the wime charzeters must e omeluded in
sl B Eor hoth transmat and seceive.

rJd

Tar protpenls thal da nor meel these Teguitentents,
sepiraie cuntrol tables may he used.

1.3 Operations With  Liresriy-Addressable
Regiacers .

The direct lv-uddressuhle regisers provide far madem
sclup and contral data transfer enahling, inceccupt
enabling and repurting. exlendgd-menory addressing
and access to secondary redislers (sec Table 3-11.

1121 Modem Selup wnd Control — Modem
cnzbling. moniluring, and contenl are provided by
the Control Status Register (CRAR) and the Eine Suat-
us Reguter (LK) ul 1he kodem Control Unit. Step-
by-slep procedures far ageamplishing these functions
are contnined m Paragraphs 1.5 and 3.6,




A2 Aceussiop Sceondary Reglaters - The Seee
aordiry Begister Selection Begister {5B5) pravides
foe PIIP-1 | prograns avcess Lo Lhe secondaey ecgisiers
inrhe T2V RAK. To adiresa 2 secancary remiaesr,
the PRP-L1 prngram acls che 8-bit BAY pddress,
cansistng of the 4-bit line nurber, plus the 4-bit reg-
ister seieclion code, in SRS O0-0% wnd SES OB-LL,
respectively. Loading or reading ihe SRS is then
accompliched by loading or reading the Secondary
Kepister Access Register {SAR). The cantents of the
SRS musl be seved by insecropt service rouwtines.

LAY Data Transfer Enabling - The Syrslem Cen-
real Megister (3CKR) provides for clearng the Data
Handling Secuon ISC K 1) and stecting the Micco-
provesser (SCFE 80w oenables the Datw Handiing Sec-
Cien, Individual receivers are then enabled by selting
the Line nuanberin bty 2203 ol 1he SES, then setting
Reveiver Erable in Ling Control Register (LCK bat
LM eennzident with the Comipol Strobe (LCRE 15
Individoal fransmicers are eirabled by sziting Trans.
murter G (ki (2% in the Line Staie Secondary
Regiser.

31304  Interrapt Enabling end Respopa: - Datg
Handling Section inzerropts may coowe a5 3 resabp af
recgive functian interrepl eonditians o fransenT fengs
tior intersupt eondicions. Begeave Funclion inlercupls
acor 35 a reswll of error conditiong, ensnunter of
data hlock boondzarics, or upon ferclung a ponieol
bwre For & received conorol charaelee thal specifies an
interrupt. Reccive function inteeeupt wTnrsation 1
stored in cthe RO register.

Transmit funciion interruprs oocur a9 a resukt of error
conditions or data bioek boundariea heing engouns
lered. Trunsmil funclions intereupt informating s
slored inm a firsc-in, fest-out buffer; che soeput of chis
bulfer lorms the MPR Stutus Hegister {MER). The
bulfer [or “suo™) is montared ot dedacl owverflow,

Keczive fupction inteccupts. transmic fenction intor-
rupes, und N5R silo averftow incecropts, when
tnubled &y SCR U6 13, 12, set S3CR O7, 15, 10,
respectively. '

The PLHP-11 program should set S5CR 08 in reapanse
ko ceceiver interrept, cnabling the DY L to proceas

kR

LA

the charycter in the BIC 1egister and resnine wiih-
drawing sharacters from the KC Sila,

Extended Muedory Addressing - 1f tha DV
1% L LBGRRS B CO e e oy G Bles ateatended memory
Tecarions. the hasic [4-hit table address is st in Lhe
apprapriste secondary segiaier. The cotended addresy
Bils ura the serin SCR 04, 35, The VI append: cie
exiended address hits to che 14-hit tabke address and
stares (e ecaullan: 18-hit in the SRR (the BAM s 18
nits wade].

[.5R hits (M, 0% display the exeended mzmory address
kits For the secondary regincer selected by the SRS,
for reading by the POP-11 program.

304 Prowocol Processing

Prosessing and eoniral of protocal functions s
aceamplished almost esclusively with secondary reg-
isters. a5 indicaied in Tahle 3-1.

3.1d.1 BLC Paolynemial Seleztions - The code aed in
bits UX. 4 ol she Line Protocal Parameesrs Sacond-
ury Eegisler selects the type of block check poly-
nomisl Lo be wpplied to the cransmiteed and received
dalu Mot errer-chacking pocooses. Langitudinal tedu-
nduney checks (LRCY, cvelic redundancy checks
{CHEC- 18 end CROCACCITT checks are provided
lor.

1141 Preoessing Block Terodpations - Mode
cnanges und BCC anticipations or transmission may
be elfested ot the end of » deta block if the POP-11
progriam sk 4 mazksd byie cownl inlo a byke couont
secondury Tegisier. The mode changs andfor BOC
sommind is then ses by the PLP-11 program inta the
Apprepriate secondacy cegister before or duriag the
dila Block receive or transmit interval. When the
byl counl reaches sro. the “marck™ is detscted by
thy ¥, which responds to the mede change
wad for ROCE coanmind, :

Brle counls are s21 in 2's complement form in hits
(H1- 14 of hyle count segondary registers; the registers
are incrernented with such byte trunsferred to count
theim wp 0 gere, Thus, & byt count may be marked
by sefting Bil 15 w0 zero ot byte count zet Gme. When
the marked hyvie cupnl reaches zero ((-14=0, bit |5
is st in ane, enabling lhe DY1] (o detect the mark.




Lidt Conbrol Byt Inkihit 1 or pru:-:.::-;;.l; suzh. as
M ME, whigh e pel reguary arbilcary mnde
|'|::|r|;.'|_'- wittion o el blavk, prr_:-l.-ix::_lr; hite beea rende
e inftiil the contel by Fach evcle. All characiess
e anchaded i Fii,'l:_'l anet allare stureld he PRP-11
Jnaran sels the oerbar Bl oo the Line Prorocol
Furarerers secandiry regesier [hic OF for recejwe, bi
(W rer transerith, Tle ichivit iz efleclive aoly when ke
OW I s in raode b 16 ODCWP 5 impleawnied wiih
conlrol Lubles, bor the Condrol Beoe [nhilid feanars g3
desired, Lhe contral lahle musl provide spoage (g
mede U desite Lhe Fact that Lhe hurdware deogs qot
sztially reference 1hat part ol the table.

A144 Syne Charscier Selection - Twe syne el g-
tzes 4 A aml W eray be rrnualiy set oy zack Tnwr-line
g (NN, NS0T, Wa-1 1, 12-15) Selecting ul ke
e Charscter Tur o line is then accamplished by sel-
vl the Seene AN Selectien ol ILUC R 199 eaineiden
wildl e Comnibral Sirobe (LCR 15L The ha g
visiCialired I-.‘:: AT A [EToel ’

145 Ryne/Mark Setale Select | ] he esiocted syne
chardclier is glen wsed g the stnsmilesd 1l charae-
ter. Inliew ol eynee, the daca live can be sel o idle the
MAEK staie upon both byte couts repching were by
setfing Line Protocol Paramerers hit iN1 o | Léling of
synice Lakes place for 3 definite aunther ol chazactler
umes. [dhiap al the MARK stae oveors Tor an
indeterminule period (i, synchromisation i lost).

LL46  Sivipping Reccived S%ynes - Setoing Line Pru-
tacai Farirneters e 01 1a 1 cacses syne charclers
wrriving aller the achisvement ol synchiomeation,
bue befizre the first non-syne character, 10 be stripped
freomn the incoming data siream {ie., nat sigred in the
B Salay benc characiers with whecl rhe neceiver
ichieves svne are stripped in any casce.

LLET  Line Aglinity Snapshat — The PDP-11 peu-
REAM Lsn rmomier condittons on B selecred Tine by
cuansining Hils M- o the Line State Repgiser,
whivh provide i snapshet af ne activiey, OF parricn-
lar intergst in Line State 03 (Transmitter L adersank,
This is s to one by the DV]! whenever data s gal
avitilabie in lime for the senehrnanuas teansinitier,
ansd indicates that one or mare idling ayncs have been
wril, In-hyle count-oriented protocols or in TR

RIFY ML cransparercy nperalun. idling of o svIs

it o bod BULC and hence o MAK Iram the renore
‘Thus, the Tracsmitler Underron bt
inelivites whether the MAK 65 (e result aliine errors
nr isdlinge svns.

e,

F05 Thatw Vransfer Operatioe

T wstznlink o ila 1zansler opembun Gelween core
Moy ool o selegted data e Foe wither 1ransmis-
SLOL o oo, e FII-11 program most comma-
micare Lee Fellewivg basic snlormation v che DY

The ideanifigaion of the aelecned dag lioe.

=

b The quamiiny af data wa he ieanglerred,
and
. the address of 1he pble of lacadons o

mzrnery (Lhe "dang wakle s Far dala read
ar wrile

The FOP-11 aragram specifivs the sslecled data line

numher i hite 0003 of 1fe SKY. The quantity of

ik 1o be ransferred i apecifisd by doading a byre

cusnlomle e appraprisie DY secondary rerister.
Stilarky, the program loads the base addeess of the

wore ey Lable inta the DY seconsdicy register

prswin el '

Lising the dura tuble address in access the erre-
spavaling logilien in core memory, the Y1 s
the diata ransfer. As each byee is teansferced, the
W1 ierernents buth che byte cosnt and the Jala
Lable address Jlermed the “curreat address™), W hen
the liyle wounl teaches tero, the IVEL initiaies dala
black scarmnatiun procedure and haits daca recepting
l'or che correspanding hoe. (Dt transmissioog is hin-
dledd sonmew hist iflerently, as will now he deseribed).

151 Provislon for Altcrnate Data Trassmbaslon
Tables - By means of the data sequencing methed
Jual deserivedd, data cion be runsfecced between onic
memary and the selecied data ne at the maximum
D% 11 throughpor eare. | lowevsr. it moare chan one
data tabrle is ta b crgnsenibied, the program would
huve onle the tranamission 1ime of the last byie of the
previous table in which 1u etablish a current addreaa
avtl byte count for Lhe e message. unless a double-
regisler system was provide,




The TV provides such o double-register system in
the Toem of wo regintees Tor sterage of transmitter
correnl addresses and 1wo repisters lor storage of
tranamilter byte counts. Tl registers ace callzd prin-
wigatl current address, 2lboreale corrent address, prin-
cipal Byte count, and alierrale byte count, This,
while the TOW || & rrarsferring data Tram Lhe [akle
defined by the principal currenl address and hyte
cowint, the PR30 pragram may caablish and load
the ueternate current addreas ard byte count. When
the principle Byle caunt reaches zeca, the DY con-
tinues the dala 1zunsfer aperation. without inter-
ruption, »y gwitehing to the sli=rnate registers and
nacfics the PEYP-1| program, which may then load
the primary registers. This seasaw activity continues
uncil Both iyvie ¢aunts are zara, 4! which wme truns-
MELKIOA SIS

ALY Tahla Size and Tocallos - Any memory jocu-
tina, maluding oo wih execnded 2ddomes, may be
pad znd Zaia ezbles may orosa crlendsd address
boundarics. kMessapges to he leansmirted or received
Muy ComETISE dall tanlea af up ta 16,354 byles,

31 DIRECTLY-ADDRESSAELF REGISTERS
The D¥ (! cantains |0 regicters which may bs directly
wddressed by the PDP-1]1 program. Formais, desig-
nalions. addressas and macmonic codes for these reg-
isters are dicplayed in Figure 3-3. The System Contral
Register (SR und the Lina Conirol Register [LCR}
are used by the PDP-11 program principally tosst up
datic 1ranslers. The Caontrel Stutus Register [(C3R)
and the Ling Slotes Register (LSR ) are used to set wp
the: ling mndeins, ikeer dirsctlv-add ressable vegisters
are peovided Lo emble interropl interpretition wad
handlirg, aceess Ly TIV | | secondurcy registers, and oy
maincenance functinas.

The regmater Bir deseriptinn tables codlain a
read Sarie colabnn ro indicare whather bits are taad
anly, wrise only, ar may be hoth read and writlen by
the PGP-11 program. I 2 bt may be phvsicglly read
by 1he propram but the datum read ia nod vaiid, i i
fisted as "“wrige" with the “only” omicled; ithe con-
verse case is similarly ireated.

311 Sestomn Coniral Regheter (50K
The Systerm Control Register is a hyle-addressable
regiater for wse by the PDP-11 prograen in order to:

. Tuilialice the Data Handling Section of
the T3W11 Master Clear -

3k

2. Sturt the Y| | Microprocsssar

3. Enable DY dala nlecrupts and detesct
tnierrupt requests

4. Restare WL Data Handling Szcticn
" afier eocoiver intereapl and

Ln

Rel the earended address ki Lo the DYLE
Foor core memory addrezsing Ty s DV LLL

‘The SCR wlsc provides POP-LE program costieo] of
Mictoprocesser HOM functions and provides sjmuys
wied lrapsmission interrupts for maintenange
PUFPasES,

Inzerigl of Lhe 3CR i displaved in Figore 3-3 Bit
assiguenenls are described in detail in Table 3-2,

3.1LE  Line Soddead Hd.:gilsl:lﬁ sTAIE
The Liong Controi Begisler is int2nded for use by the
PLP-11 nrogram in ardes go!

[. Enahle rezeption on a selected hne

2. Rrad che extended address bits used far
core memnty Addressing by DV11 sacond-
BIY regiarers, amd

3. Selzet che svne charagter(s) fur euch line.

The LCR sbwo implements :he prncipal DV
maintenase Minctions.

The following LCR it deseription: apply only 1o
those lines associated with 3 syochranous line cecd.

The enahling of reception 8 contealted by separae
starige fer each line. This s aceomplished by using
TR 15 a5 w stroke pulse penerasos wa load LCR 13
(Recenver Enablel tnio contral storage for the ke sel
in 5R5 0003 ut the time thet LCR g get to 1 by the
PTaP-11 program. The Syne Character Selection bil
{LCR 1) and Maindenanes hits LCR 09, 11, 12, and
l4 are sel in seperute storeges for cach Tourine
growp {H-03, (-7, 0¥-11, znd 1211, as sefected by
SRS 02-03) by LCE 15 strobe. Consequently, LOR
bits O4- 14 are maot walid For o line selected at 2 randony
poine i jimc and sa are designated as write bita
Sinee LCR |5 sieohes (9-14, programs must apdate
ull of the bits (- 14 when 1 s desiced to update any
one of ithese bits. The LCR format for synchranous
line cards isdisplayed in Figure X-1. Bit assignments
are described in detail e Tuble 3-3
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Table -2

Syvsicm Confrol Begistor Bit Assignments

Bir(x]

E'Jl:sim.ll:iun

Fuaction

Read /Writ:

Gk

n o

td {3

or

1]

Mic:roprocesser 44

yMuintenancs )

Exiended Addeess

Beceiver intprmupe

Facejuer [mtarmupt
(Vecur A)

Keceiver Interrupl
cervice Complete

—

o — A e o AT

e

Whon sel 1o oma. enables the Micrnpaocessar Lo
opcrans the D11 T Hanslling, Seciinn. Must
be sel Ln oe 1 gngale BV L to peslocn any
unctions nther than modem control, Cleared
by Enetialize.

The correncs af hese hics as sel by the PP
progrant fornt wits 16amed 17, espectively. of
any curcans mldress or condrol 1ible :I}nsu_: ad<dress
loaded by fhe PIF-11 prosram into a sccondory
segiater fur e lins sebecied by SRS 00-03,
Thege Dils mwse be sel before loating the
Seconudimy Teyisler, These bits anc road fwnie,
hut when read reflect only the valucs of SCR

L -3 _and mor che walucs of address ks Le and

17 tor the sctocted lene. (Refer 1o L discussion

of Line Contes]l Begstier aits 04 057 Thus, an
interropl secvlce rnting saving 1he contents of
theae bils wiil siore bits 0405 exectly 35 et by
the FTOP-1 | program. Cleared by Inissalize.

When se1 o one by the POP-11 prograon, enables
the Micropracesaor do osterrwpl the FIHSL] pro
gram by actiing a oue in SCR GV Cleared by
[nitialaze.

St to ame by the DV 10 request 2 FOP-§ ) pro-
grant sAtercupt ey roing dueing data reocption.
The reception vonditians that cause Lhe DV LL ta
tequesl an imlecrupt aze liseed in Tabie 3-3. The
PDE-11 propram should respond ta che anterewpt
by reading the Beceiver Intcerupt Character Reg-
lstet Lnn jclentify the condition and may then Tasd
the Beceiver Concrol Dete sccondary reglster wich
g mew vonernl bwte. The PDP-11 gropran zkaold
then gt SCR 08, SCR 07 does not 2auze an lnles
rup] unless SCR 06 has heen et o one by the
FDF1] peogram. Clearcd by [nictalize. This ki
a8 read only execpd when SCR 09 12 2e1. I which
vase it is rend,write.

Sef 10 oz by the POP-LI pragraan wlen il Jias coen-
pleted an interrwpe sarree sokidng and desires
Microprocessor sarvlciog of 1he characier in the
Raceiver Inlerrapt Charucter ragister. Setting of
this bil clears SCKE 07, Ciearcd by Initialize.

Erad or Wi

Witz

Read ur Weise

Fzad or B/W

Read or Wrice

312
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Table 3-2 {Coni)

Systemn Control Regiscer Bit Assignments

-
Bl =p Desgrmafion | . Functon
H —_ — ]
Oy (Maincenance ) |
In NER Satus Owerfluwe | St Loone by Lhe Mictoprosczssor whenever the
IMéeelur B | WML Seatns Repisfer il is Sl Failure oo outs
i whensver [l 22000 progmm goes ool prompily
| réud the ME'H Sus Kapister cnnlenrs |"|||_I|_|wi_ng
I ._.I.Sf:l'l 15 tpegrmupl., amsd fd MER siales enfnes
i Feres menrreed . SCF T cleems moos eaise jm incer
1 mipk npless 30K |2 5as beenosel Tooone by thie
I B LA progrm. Cleared by Indialice.
I Masier Cloar When el Inoane, clears she [nlwing it in e
] [RLSN
; OB Bs T o T ETOLTT 2 0S
: BRI bils 0 3%
LCB s 7 14
™SR ng 15
The Beceived Characoer Silo is alse cleared. This
bar 15 self-clearing,.
[ KPR Saatus Oue rflow " When set o one, 2iakies 1he aeitinp of SCR 1010
frierrupr Enable - generare an sncerrapl request. Cleared by Ininlize.
L3 ! MNPR.Seaius Tnterrupl When set o one, enables U setoeg of SCRA15 10
f Enalile pemcrace an wnterrupt roquesl. Cleared by Jniualize

,_
A

NPFR. Eta.t.us J'ntl::rru_pt
{"r’-.':n:_tﬂr B

~ Unuzed

Set Lo one whenever the Microprocessor loads data
into the NPR Sratus Begister Lo rgpare an incerrupi

" condition ocgurring ducinp dats ransosissaon. Sel

1o zerc whenever the PDP-1 | propram reads L
MPR Stalus Repister. Thus bil 12 ecad only cxcepl
whien Birs 07 and 15 Wrice Evable T5CE 09 ars
sl Duonne, Ao wliledl case o 1s readfwinie. SCR |2
ks e :::ll.l::il:. iR jnierrugl unless SCE 13 bas .
been sel 1nome by IH.u PIaE-11 FITHREZM. Cleared
oy Tnitialize

Hoad, Wrike

Read or Write

Keal o1 Wrije

Bead of Wle

Fead or Wilte

Foad or RiW

33




Tahblz 3.3
Lipe Control Regliter Bit Assgnmenis
{For Synchrorous Lime Cords)

Bit(a)

Dresbgpaton

Functiom

Read, Wrike

Q0--0H
02-03

04 —05

na
ar-nQ

1n

1.tz

14

[(Mainrenange

Exeended Addreeas
Raadg

{Maintenznce)

3ync Serect

{Maintananeoe )

Recelver Enable

{Maintenaoce )

Unuged-

Far the secondary eoplarer selagled by SRS
M0 and (8 11, {kese hirs d:isp]u'_-.' the cnne
tents ul hies 18 and 17, respectivelv. This on-
goles 1he progrom to read the extendsd address
bits of the current address ane 2oncrol 1able nase
gddress secondare repisters.

Unuecd

For the e selected by SRS O0--U3, Ws nit sors
5-_'_-':1-\:‘ A character or F'i:r'nl.' E -\_'|'.:|5'::.'1.l!-rI tlurJE:"ld:h'lg,
an wWhathar rhes b ds sl Do feeo or oee, respec-

tiwely, ab LOR 1S sel tirne. Clesred by nitiallze.

5_'_-':1!2 clyirasrer i:nl,:-:d:inp. is uisemeel in {'||H|:|1-r.-r )

Wher sel {0oone 2t LUE L3l 1ime, couses the
recgiver Tor the line st in SRS 0003 1o szarzh
fur 1he syochronization character(skin che input
Til siream, When the avnchronization character(s)
is Fownd. the Microprocessor sers the Recetver
Azeive bt in the Tige Sials :aeu-:m'rl'a'r].f (ETHE S
LR 12 woust be sl Inone Ly enahle necen o cal
a]l:n.E ﬁ.‘llh:aii.llnp_ Irntialize. This bil is ned ased For
resynchmongstion dudng mesption.

Tep mymﬁhmﬂjm during re:eeption, the Recpiver

Eesynchronize bic la che Ling Srate secondary

FEESECE i et 1 one.

T shul dowiz receptinn in .| ling, the line ouanher
15 st In SRE D0 113 amel LK 13 is se b0 2eme il
LOE 1351 1ime. The Receiver Resynohroriaa-
tium hil in the Line Sdzte secondary repisder is
ihen sel.

Cleared by Lnitizlize.

Rayd onlw

Wrlte

Wrile

3-14




Tablke 3-3 (Cont)
Line Contral Begister Bil Amsignments

(Fer Syncheonnos [ime Cards]

|

Bil(s) Designntion

Function Read/Write

Caonkrol Scrobe

When ot to ene, steobes LCR 13 mnce coareal
strgge Por the line set in BRS 00-03 aid 2rvshes
LER O, 10, 61, 12, 14 dnte conlrel seocapes for
the 4-line growp scl in SES 02-03, they elears
itzedf. May be gelar the st Unse as the TOR

- bits chat 11 stoobes 0o steruge (o g geleciel
line or Hne growp.

Wil

T+e following LCR bir deseriptions wpply only 1o
.‘hu::-s::liincs EjﬁDE[E.tcljlWilh an asynchronows hne card,

Ior usynchronous line carda, cach-line bas fonr dahil
reguilers associated with it, cach of which nugy be
lnaded by gddressing the LCR with apprapriate regs
ialgr selection bits sel-in LCK 09 and B0, in additian
v the lime selecizen bits sat in SRS 00-03. The Foor
regislers assovialed with ewch line ore called the
“Prinaey,” CFurmal"' “Baed Hote” wnd “Mainte-
nahoe™ segasterd and wre selected by LOK 10-09 codes
of T, Tl M, amd LI cespectively. While the bit
iasig aments are descrbed in detailin Table 34, 1t £an
he noted here thal LCR L% {Line Control Sicobe)
functions the same for agynchronods line cards as it
dais Far syncheanous bae cards and Lthat 1be cuutions
cxpressed above with regard 1o LCR bits 09-14 are
similaely valid For the asynchronows cuse, The LCR
farmat For asynchsonous line curds 15 displayed in
Figore 3-3. Bit assegniments are described i deteil in
Tahle 1-4. o

3,13 Receiver Lnierrupt Character Reglaer (RIC}

The Keceiver Interrupt Character Register i3 o réud- =

only repister which stores Lthe character 4hatl caused
the POP-E] program interrupt, the ling aomber on
which the character was recived, and-the code speci-
fying the reason for the incerrupt. Thes register is
cledred by Imitializs.

The fornsat ol the BRI i shown o Figure 3-3. E;ipq:c,-ij'.-
iz hil assigromenls Tor the BIC ace as follaws:

Birg T This figld contains the iiter-
rupting characeee, 2ightjugtified. Bit 00 iz che
least significant hil. Tn parily-squipped svn-
chronous characters nT less than eaght bits. the
parity bit will appear irmioedianely 1o the 1efe of
Lhe highesti order hit in $he charicker.

Hitx 9411 This Oeld containg the line num-
ber un which 1he ineserupoing character wus
receivedd. Bil sight is the lsast significane bar,

Bitg 12-15: Thee Geld contains the gode spec-
fying the reeson far the interrupl, Heler o
Tanles Y5 and 2-6 o code msmngs.

1.4  MPR Status Reglster {MSH}

The XPR Statuc Reagister is 8 B-level “read-onge™
silo; thut'is, a read of this silo “empties" it of itz ald-
eal eniry (destructive read), and any new data “Falla™
incy the silo outpud if new data is waiting when a resad
is completed. The MSR is read-only regiscer which
identifies (1Y interrupt-cawsing conditions chat agcur
during character irangmissian and (2) the Tine pome-
ber on which Lhe interrupt ooowrmed.




Tahle 34

Line Costeal Reglyeer Bll Asslpnments

(For Asyor wonoun Line Cards)

Bliis)

Designation

Function

g . L e e g e

Pead Wrile

{1, 01
&2, 03

(s, 05

(6, 07, 04

02, 10

-4

15

——— e ——

(Maimanang}

Eatended Address
Read

Registcr Selcction

Conle

Adynchronoua
Line Card
Reistars

Contrel Strobe

Lo

For the a:cl:unda_r_'_.' rn__qisru'r sl dad h:,- SRS O 03
and 05—, thoses bics display she somtents of bits
bé and |7, respeervely. This 2nobles the program
o read the exleided addreas bits of the cureent
gddeess wnsl gontzal table hase address ssoondygry
registers,

Unuzed

For the Tise awmber elected by SBS 00-03, the
code biics deterrmine which Asyncheomous Lo
Card cegster ix writlen inlo ze 1.OR 15 s time,
There are funr regiskers assAcinled wilh each Jine
and they ate called “Primary,” “Format," “Baud
Rare," and "Maintenance" registérs. Descriptions
of the regisier bits arg found in LCR 1114,
Cleared hy Initinlise.

. Thig is the path previded for agoass 4o tle Hie card

regiaters. Loadng of a ceglster oveurs al LCR |15
=t time end v depondent on tho Lne oumbers
#lkected by SRS 00—-03, and the scpaeer sclaction
code 3=t in LOR 04— 10. Each line ke foar 4b1t
regizters associsted with [t, doalgnated as:
“Primary,” "Format,” "Baud Ratc™ and
"Maintenence . These reglstess ars <leargd by
[nitealize. Bl assipnavscod deseripiion of the.
registera Follaws TOR |5 funrional descrlption.

When s2t to g one, sieobes LER 11, 12,13, (4 indo
cantrnl starage For 1he register sekection code a2t
in LCR 09-10 sod the line apecificd by SRS
Q0035 then clears jesatf. hay he set at.the same
time ag the LCR bits d b it seeabes into storage
For the sobeciled regisrer,

Read only

rite

Wrre

Write
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Talak= 34 [Lmlh
Lime Comirel Begisder Wit usignmenl s
i(Ear Awynchromous Line Cardst

Bit|y! L'h:sigrr.;lil ] ' Fune Licim ' i Head Weide

Asvnchrenoys Line Card Priare Regivier

0, 10 Frimary Hr;_:l-it_cr © Forthe hez aweeher selected oe SRS HI-03 che Wrirs
Solection Codz 20 code of Ol gpec ] s wocing aba che Frimury
' repuane ot LOR 15 oo ane.

4] Hulf Duglexs
Full Creplen

Thizs Bit, whon set, coadimieas the line tz oerabe in Wrile
halr duglex mcde, 15 thos bel s clared, 1ke lihz is
scomditioned teopsrace m Tl Juples pode, When
onmenting i Gl :|||r\-||ﬂ:-ch quoie  thie sele el receiver

B bl Lings Aranemisszer of 5 charegter,

bFven Faril W Thig il weher s, generases chamncters wilh cven : Wi

e
Fa

paniily o Lz lime el epects e i) chataclors
L barwe even parilg, 1Y shis bil ia cleared, chazeclers

uf el marile are eenecated s ke line amd received

charasiers e -.-.3;|'||-:;_:r|-:|| o Feer e parily ke

shitla el this kil s immaterinl if e [‘:lril}' Eriale Lo
hir [esrmas n"_:':i,s*,rr Bit I:‘l-].ix ricsl sel, This bit

must Be condidoned prior 1o leiling 1he Forma
Hegister. : ] .

13 Reareijver Eiahle This It izt he set heloe 1he reaziver logee zan Wrile
: © ) asaemble chanuarers Zroonhe sensl apae line, When
voorhis Bit ds s, Receiver Aclive dine Slala [l EIZI']

" ie subseeuendly set. To sAEt Gown recepcion oo a
Ing, the program should First ciear Recssiver Lnakle
2l the st Boeciver Besen cheanizo (Lme Statc
Bic (H%. Tl posxgiaem cniasd walc arne charactes

I irderval alter sholdowie Is2Core re ALaLrBinid i Eiru:..

14 Brak: Thiz hut, wlen sel, luTces a spice az Chal Tine's Wrele
azrpul silsing, i hreak vuaelilioa, The break cnn-
ditiom may be cimel® by sending characlers toring -
1he bresik jnierva ] sinpe {hese characiers never
reach the EIA Line,

15 Ciantri] Strohe Wihen et toa ang | slncdies the Primary Regastsr N
. Bits T8, 12, 13, 14 inta Anrage Mue the line spe;:-

! : . e in SRS -3, 1ken chears il If, May e sed

2t the same lime a3 the bils 1hat it sdrobes inha-

shOriEe.

117




Table 3-4 {Conl]

Lintc Cuntrel Regiater Bil Assignmen te
[For Asynchronous Line Cards)

Rins) Fresignatioil Function Read 'WriLe
Asymchranoyg Line Card Format Hegisiet
M. 10 Fuai mal Bagisre For Lhe |ine nunbes wiscted by SRS 00103, Lke Wrira
Selegtion Code 10 coike of 10 specilies writing intG 1he Farmac
regizter a1 BCR L5 301 time. LUK % - 1, [CR
1g=1.
11,13 Charscler [enpch Tlezse Mty 2re sel b trrmsarn L 2nd reccive characreTs Wrile
il the senpth fexcluding paTily ] as hown below .
2 IL Sebecied Thiricier l.a-.'llg[h
n 1] 5 hbily
0 L B bidly
| ] : 7 hbily
l L k hirs
13 T Stop Bits Thes 3it, when w1, conditions e lae caesnilcing Write
wilk 5, b, 7, o & bt code 1 transmil Giaraciers !
having twa stop bits. $ne stoge bt 15 2enc whan this
bit 15 Ceased.
(4 Par:ty Enahle 11 this kg o8 set, charastees eapsmetded en the e Wrile
lave an appioprecs sy bit afflsed, snd charac-
cersreceived op the line hawe pailfy checked . Parity
sense isdererzninad Iy Lhe state of Prlwany Begister
| hir 1z,
15 Contrel Strﬂbﬁ_ . 'When sel tooa one, atrobes the lormat regisier Bty Wl
L1, 12, 1%, 14 inta storage for the lirm specitied in
ERS Od--03, 1han clzace lself. May Do st at the
saimg fimree aw b Tils thul ot sfrobes o sooraps.
Axy nchronnys Line Card Daud Rote Hegisler
%%, 10 Baud Rate For the lise nuniber sslecced By SES 00—03, 1the Wrile
Reglecer vades of Q1 specifies wilting nto the Baud Bare
Relesrion repisler gt TOR |5 sed dime, TER GO =}, LOR
Code 001 10=1,
11--14 Speed Code The state of these slts detecinsne che operating Wrile

P

apeed for the eransniicter and secelwer of the
seleceed, line,
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Tahbe 34 ol ¢
Liuwe Contrul Reyister Dit Assignmenis
{Far Asynchromuus Line Cardst

Bitia) Desipnaiion " Funalian Rrad Weiie
Agrnchronous Line (e Bond Bale Register (Conl)
11=14 [Tont} o 4 13 [ I Bauwd Rce
1] il ] 0 “al
! ! 1] L 1 T ]
1 0 I ] [10)
11 Y| ! 1 134,58
0 I ¥ (k 150
n 1 o ] i sl
] N I ¥ )
1 i | l 1200
"1 0 0 0 1300
| £l i | A0
I 0 1 ) 1A
! i | 1 1 REL)
' L I 0 ] (M)
L I 4] I T200
i L I I Q AL
I I I I 1B 400*
. I
15 - | Contial Strabe Wi et Br o rni, sfaobes The Baowd Rade 2pister | Wote
bite 1B, 12, 13, 1 A intea storage lor the Sioe gpecified |
in SRS -3 then glears isel Moy beosel a1 1he i
same Hime 35 the bils thal il sirobes moo slerge,

*Bpouial Idlvaface Lialy For Hgh Spend Opaaiion

O%11 Busy — A rospunsy thad veiginsles Friem an aspnchmonoos reckiving Line (o ioddicaty that the characiec servicing mde lor that line -
Il It wealaingd. To tnswre recresd Jafa mlgenl v Culeors | Racclwane mast imlerprel aod imekeomend This mesponse in such 4

Taeidaay @ prrovide 3 svdagining fealuce on The cedsobe trenscuidfcr. The 3N condilivn o DY LT Busy is indicale] by @ nupalig wnlighe
Iin IR 3 ba B wold gamge. The =0OFF™ wndilian of DY Buasy & indimte® by a poslise soltags dn T 310 15 wolt rangy, Y] L Bugy.

in i Che ofF ek Folkewing 2 Undbos Initialice, DV 1] Master Clen, ur Bestiver Enable clearsl (LCR Primory Bagiler bt 13, The N
li_lllﬁlii.l:lrl of this ¥ad id l.!-:‘ﬂtnl]l.'ﬁi: LR m-if.:.in_: rabs 0 e DY L] Charcter Foooessor, Therelare. [F] | Busy ity b af gy mingmal
e kad, nvii Euey 15 Az=aerbad g g xgimiant aF ]l,:lll'] Bl ol g Bl orjzes lalkaw pg roiaepiLie of L Tl 1l agr Bl For g Spegivg, speeid [
A Ceud, e D] Buey Fe o v B osed ' : '

Dt Fed Bugy — The apabEity of an asvnchropouws tansmitting lice [ haw: continual eosminsion cenrdcly starked and Aupgesd, .
This ix Lhe cullri.plumml..:.r_r teztun: ol DWLL Busy. Data Sel Busy musl be implemenled with exlemnal supparting lard s amd nigat
be used with am cperating sp=ed nf 58,400 houd, Line card mod=emtion is required far smolementing Cata Sel Busy at a baud el
pdber thare J8,44H) bowd, ‘The 0N condican af Ilota S=4 Busy is aneerpeeced hy 3 negative wolinge i the 1 to 13 vole range. The
"LFFY eond|clan of Oarg 52 B i dnecrsefed by @ podrise sofage jsche 3aa 15 wa b range, 11aga 52 Bugy . Aben an, is defired ax
A ] sfap Me]ersd . To inhigil conlmoad clusactes TrismEsn, Dygla Ser Busy ikpsl b e lued PLiog w1 S0 1arh af ibe lase Slap
bid dnferval. Dratm S Busy iy invalpd when fie i is baing epcealsd inovithee inberng] nainlenam: mekl; o o) o apgraring spoed Ioig,
Lnam &, bawd, assuming ao dine card nosddication was perlermed.
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Table 3-4 (Cont)
Line Contred Reginter Bif Assgnmenis
(For Agynehrooous Line Coeds)

| —
Bit(m) :i ] Dhesiigration Functlon Foead Write
Anynchronous Line Card Maintenance Regigter
o, 10 Mypitenane ! For the lUbe number apesified by SRE 05, the Write
Tepistar oode of 11 speclfles walling [oto the Malnienan e
Salection register al [OT |5 sel fime,
Code 1]
11 Meintenanc: This Bir, when sel, loops tho transmillers =eeial owtyul Wit
Interngl Modde lead to the zeceisers serial inpar lead While operacing *
uiL meazntenance mode. the ELA transmit data eads,
ElA recesved data lesds, and the rerele Data Sc1 bosy
features wre dizabled. Normal apernting mode i
i assumied when this bat i cleaved.
12—14 —_ [ lenigee| -
15 Control Strode | When sel to 3 one. strobes the beinirnance cepisoe Yrie
it I tnea stovape Foe tlhie line speclficd i SRS
O0--0%, then cloars Wz, May he w0 at the sarre
tLHIC as 1.'||:£ hik thad it sirobies inlo storge,

lnlerrupl-cyusing  conditions and  associuled line
nimhers are stacked it Lhe dd enlry fiest-in, Mirsi-out
silo buffer and dropped into 1the NSR outpul as cach
prHicsF chlry is read by the PDP- 1| prograid, Each Limie
A new cntry is dropped inge N3R auiput, NSRS s
sel to indicate che presence of valid data and 5CR 15
is 51 ta request an intérrupt. Each tirne an NSR entry
is read by the POP-1 1 program. NER 15 apgd SCR 15
ure reset to zero. MER L3 is alse sel o gero by
Initialize. {The other NER hite are fol feser Lo 2ecn
by imitialere.)

The MNSE Format is shown in Figues 3-3. Tranamia-
sion interrupt codes are descrbed in Table 3-T.

A L5 Resered Reglstor
Eeserved for fumure sysiem requirestiznts.

326 Special Funcijons Reglaer (SFR]
The Special Funetions Register iz used for maknte-
nanca only.

317 Secondary Regialer Seleclion Regiaer |SRE}

The Secondary Regisler Selection Register provides
Foor FFP-1 | progran access oo the seeandady registera
in the (%11 RAM. To address a gecondary fegister;
the PLIPTI prograin s2a the &-bil RAW address,
consisting of the 4t e number, pius che debit reg-
isler selection vode, in SRS 0003 and SEE 08-11,

©respectively, Loading or reading the SRS is then

amecotiplished by Loading or reading the SAR . Inter-
fupl scrvice routines must save the concents af the

© SRE.

3-2)

The 4-bit line selection code in SRS D0-03 provides
for selection al the 16 data lines. The 4-bit cegister
gelection code in SRS Q8- L provides for selaction of
the |6 seeondary registers supplied for zach data line,




Toble 35 _
Receive Funetlonw Intertupt Coamdilivns

{Far Sg,rm;:hr;lrn-:lur. Line {ards)
_ Ende Bet in REC 12 - 15
5] 14 1y ¢ 12 Mraning
1 - - e — ——q—a —_—
0 [ n 1] 0 Specsal Character Receiverl.
Rit <)kl ehe osntiel byte foc the chasacLer Jr'| BT Q007 55 %2 L 153 e [gen
grace inceerupd . indbicating 1hat dhe recejveil character i a spegial characier
n O n | . Baritw Error .
‘The Charaeter In RIC -0 has a paricy scose ¢pposcte 19 char zelee lzd for-
: this line [che line sp=cilied in LT 08— 11 | by Lhe punly sense vaiiches un che
I M8 muedale {Figure 2-6).
0 ] 1 n ﬂwruln
Tl ceceived L|‘Ii:||:;|.-.l["l'[5.| preceding die characies set n-BIC (0 =857 have been
leml biecause ol aveslow oF 1he Becejyed fharacler Sl
u o I I Farily Taror and Owverrun
A deserdhe] abivce loc erar conleas OOOE ancd Q00
b I 1] 1] I:I-_'_-'1l: Corit II'||ilI:I:'I:|II.E,: .
i The characeer sea in KIC (1 OF nas heer storef 50 core memaory . Mo moer:
i sharaceers may be stored for thus line as the Bvte count = now Zeno,
i
] | | 1] | Winck Check Complee: )
E The Blosck cheek charwelers fan sfae data Sleck recesved un tis dine Tiave
greive d amc have heen inclucdel in tThe &ccunlatedd RCOC, The Accurmnlared
BLT i now 1o the Recolve Aceurnuisied Block Useck ChuracLer secondary
| register: the (M of the high anil lesas hyes of the accanilaced BCEC i se1in
{ . R|CDH-07.
| |
)] | (I B 4] Limdeilned
L1l | I I Lndedined
"1 it LI Brte Cowal Zero
i The receive hyle cimume Far Lis line was £ecoe priar Ty rewsipe ol {he ._.ha[an:iu:._r
_ sed in R1C (0 - 37 Thus thl: ciasacter was nal Blered as-ide assdpned slorape
[ wat available, -
1 o & | 1- Undefined
1 u 1 4] Uingefinel
1 4] 1 1 Unade ined
| L 1l 0 Prawearing, Frror (0
A rn-eaistent memary ime-oul uceuersd wlhen the 0% 11 :I.l[En'lPl-ﬂ-d. L)
1he chargcier sef in REC QO-0T.
-k 1 a ] L Processing Errior (W :

A nn'n.-eﬂ_ﬂitn:rl:_mcm-:ur}'.llnu:u-:-u: eecurrod wien the DYWL L attenspred to feich

"ihe contenl byte copresprnding 12 the charecier se1 in RIC D0-07..
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Table 3.5 (Cont)
Recelve Function Interrupt Conditions
(Far Syncheonouws Line Cards)

Code St in RIC 17-15

15 14 13 (]

Meaning

1 1 L 1]

Processing Creer 100

The DY LL reeelved a elgnal on the memony parily erear line foom the PIJP 11
when 10 DV sstempied 13 stase the charigies s i RIC 0007, Thas cou-
diuion indicales a defeel us the memary pacty Ingic. as the FOP-LL generates
mrlty error senals only ol core memary read operaliong.

Procezsing Trror LE:
A meiery papcy errar accurred when the B attengied to oboan the soa-
Irel It le conresponding to the characeer in RIC 060 07,

o L

Tahlke 3-4
Recoive Function Dhilertppt Conditions
(For Asypchroneus Line Cards)

-

Code St in RIC 1215

Mzoning

Bit 08 ol the awitral Weee for the characeer in BIC OO 07 a5 set 1o 2 one
frenerile interrupn), mdicating that the eeceiveel chirasien i a special choricler.

The charuster in RIC S0 07 has a parity senss oppusite L that selecesd for this
lene fthe Tine specifled (o RIC 08—11] by the programemahls Forme: registers ol

The received charecter(e) preceding the churicter st W RIC B0-07 have Tsin

The charasier s2r in RIC 007 lacked a stop bil present at the proper Vime.
This codde is wsnally interpretad ss ndicaring the reception of & break.

The characler st in R1C 00—07 has been stored in pure wemory. Ko more char-
gciers may be sinced foe s Bne as the byte counl is now 2ero.

The bhagh characten(s) For the data block zeceived on this line hawe art ived and
heve been imcluded an the Accemulated BUC. The Aceurulated BUL is now in
the Recoive Acoumulated Biock Cheok Character smeandary register, the QR of
the ligh awd low bytes of the accumulated BCC is set in RIC O -0,

15 ;14 § 13 12
o T
o _. f (4} a Spesial Charaeler Recedwd:
i ! (] il 1 Ifaritw Frrer!
the Aspoclrances Line Card.

0 { L 11 Cheei iy Envor:

_ nst hecanse of averflaer of the Reoeived Character Silo,
£l | 1 i Framing Erroe:
a [ n 0 Rytz Cownt Weming:
0 L 0 1 Mok Chock Complete:
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Tahle 3!: LRI
 Reotive Funpiion huermipt Conditbems
| Fur Acymchrcuws Line Cpmbcd

I5 14 1% I “egning
i | a Urde fined
1] I I I Lingefined
L i1 a, 0 Byre Counl £ ]
i The receive byee counl lor his {ine was dero prion oo regeipl o the clas soier st
. in RIC D0--07 . Thaus, the charsier was ned stored as oo assigned ST WUk
i wvailable.
I 4] #] I . Undefined
L n | s Lndefined
I | -1 L Limsletingd
i i n L0 Processing Frooe U0,
A non-gristent mesnoy e tul occuered when the DV actempted 10 stoce
the chargerer se4n RIC 00 07
I. ! 0 I Frocessing Ernor 01
A non-csistont reniary Lineoul agcuered when the GVEL ateempled 1o Tech
ihe conlrcl hyoe comesponding o the gharacter sei i BRI GG-07.
1 _ I I 0 Proce ssing Lrror 10:
A DV recrived senal on the menory paciy @rror line (rom the FOP-1 L when
the V11 aitempied 1o staee the characeer sed i B O0--07. This condition
indiGates 3 clefect in the memory parity logle, as the PTH-1] gencrates parity
grenr sigrals only on sore memory read opeeations. '
1 .| L I Processing Froor 17: ) ]
' A ey parity uepurred when the V11 aitempied to bl the comtrol
bwte corrospondjng tu the character in RIE 00-07.
MOTE A priority enood ing; sche me s wsed Ey an asyrchrones [me 0 present & mu]tjp!t. error code condlilon. Any

" grror flag combinateon that conaing wn cwerrun eror i pre senied as an Owerrun Error [code 0000 i the

RICR reglster. A Mraming croor and parily +reor cumbingtion és presented a2 a Framing Ersor [code (0§1) in
the RICR register, A multiple ermar corcljtiom 1hat displaws a Pantty Error {eode 0001 ) dowes wol exiyd, This .
priority scheme is used nnly by 1he Asenchronous Line Card. Existing error gode ®its 1ha | are generated on
3 synchronous ling are not affecied by this schens.

—
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Tabbe 3.7
Transrait Functon Interrupt Condltions

Codde Setin NER 811

Meanlsg

. fmn e ——

Transmitter pricsipal curcert iddress specified o noncesisten: soesnncy Loca-

TramanzLer pringipal hyile counl is cgual 1o 2000,

Transmiller altemaze corment addresz specified 2 acn-existent memnory Locz-

Transmiter alteoneie Dvte counl s eodal Lo F=2o,

An artempred control byts Fezch by the WL prodaced @ con-existe e seme
ory candition of 2 mamorny parits erroe. ¢ Tk specific @iz Is s in the Line

TR 09 06
4] HUE 4]
rion 1M )
0 1] n I
1] a L 1]
) | tion [(MEM]}.
. |
i 1 | !
L Lk [l 1
| Biare sezondane opiater )

SRS 0003 are alao used ta selecl hoe contrel slorage
For loading From 1he Lins Conleoi Register,

CAUTION

Do ook change the contents of SRS without cheching

ihat LOCR 1% ia eleared, indicating that any outstanding
LCR bavad to the line cards bas becn completed.

318 Secondary Hegister Access Register (SAR)

The Sccondary Remisler Access Hegester provides the

PDP-11 program with direct weoess Lo Lhe secondary
register salected by the SES register. Loading o read-
ing the SAR is eguivalent to lowding or reading the
accondary register addressed by SRS 0003 and
0s-11. )

119 Modem Comtrol Registers

POP-11 program conteol of the Line modsms is
accomplished through the Control Status Register
(CSRY and the Line Status Repister (LSRR in the
Madem Conteal Unit (MCU} althe V11, The CSR
controls data line or modem selection and operuting
thade [interropt or nen-interropt] of the MOCU, and
crakles ihe detection of changes 10 modem statos by
the POF-11 program. The LSKE routes contral bils
provided by the FDP-11 program: Lo the modems and
transfers modem stutus bits 1o the Unebus fpr the
modemis) selected via the CSR. To enable any ¢neof
the 16 lines, the POP-11 program sets the selecied ling

nurther v the ©0%R, then sets the Line Lpable Bit in
The 1.5R.

Farmats Inr the C3R and LSH wee displuved io Fig-
uet 3-3. Bu assignments wee descrabed o detuil o
Tahles 3-8 and 3-9, respectively. Some ®it assign-
meets bave dual definitions to reflect the type of
rscsdizin (s heing contralled (ie., avachronous vs
imynehreneus]. Tahles 3-8 and 2-9 define each bit
assignment 4% il apihes to hath modem oypes.

The interrup! made is g2 far all gnakied lines by set-
ting TSR 05 and 06 wach o one, TSR 03 (Scan
Lnablel cuuses Lhe MO 1o scun Lhe epabled madems
cyvclicully 10 detect s change oF Wansigion i one of
the modem status bits. When a transilion is detecied,
scanning is stopped, the condilion causing 1he leangi-
tion is set in the YK L2-13 field, the ine numbers for
the signalling modem is uvuilable in CSR 0003, SR
07 (Done bity is set W one, and 1he PDP-11 program

15 wriletrupied.

The non-interrept mode 15 feasth e if 001y sae modem
15 10 be monitered for stivity ol one gme, The line
number Mot the modern as set io the C3R and modem
stitus bils LSRR =07 wre continuowsly sampled by
The FLIP-11 prograrm, When one of Lhese slatus hits
becomes sel to one, the PONP-11 program  may
respond by selling a4 03,




Tk 34
Contenl Sinios Pegister Kir Axsignments

BlE5)

[esizpatioe

PR AR —— T

Funcrlon

Mead Weite

00 U3

gLk

0t

S

LEME [Line Muncker)

RITSY

SCAMN LM
{Sczn Enable)

IMTER EM
[lntetrupl Enable)

Biciry adress ul vme ol 16 mode mns:

Ed

Bt 2 L . 0 Line Ko
B0 I

0
o o 0o -1 1

L L I 1 115
Cleared to K00 by [pitiglze or Cls Sein (hil 11 sl

CRR). Sixteen miczoseconds t] 0% setiling tims iz
reguired. :

This marlivun of 1he Q5% 35 a preserlable hinary
- gronler; ths it nay e Jeaded direccly by the
I | | program to address o e lecied data line. or
- chvancel by SUAN FN (CSE bil 5] o STEP{C5R
bl ) 1o ackslress seequential cata lines.

Hel o | whenewer mudaems are heang cyclically
seanned e 4 Ch Scan (CER hit 1Ly = beanp
e TN [

Ceuses ovelical scanning of status lines From all
enabled modems when set 15 16 Done (U58 hil
Vs st to 0 Scannimg stops and Ckane is 528 1o
1 when g statys traneition js detected, A 8.2
micraaccand period is requires for scznning to
core 10 a halt when the PDF-1 1 program changess
thia bl Tfrom | 1@ Q; therefore, Busy {CSH bit 4}
must be teated for its zero state before changing
Lhe line number {C5R blta 0—23) o cnawre that
alt dececred Traasiticms ace secviosd. Chearcd by
[mitizlive ansl £ Scan (CSR bit 113,

Enables Done signal Prom CSE bin 7 1o cause a
PDF-11 intercwpt win priorify fowr when st Lo 1.
Cleazed b Initinlize and Clr Scan (CSK bit |1}

[ —

Pead or %Write

Read only

Read or Weite

Read or Write
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Tabkle 3.K {Can[j

Conern| Statun Register Kit Asigniments

Bit(a}

Disizmatan

Function

Rezd Wrlie

oy

08

11

[HINE

STLF

{Maintenanc: )

CLEAER MLX

CLE SCAM

Set Lo one whenever 2 tTeasition ook oz a
sl line (KNG, $0, C8, DER} from an
gnabled moder Suring the wmmldem sgimming
Tovneas, as indtssted by Sewn BEo (75H i 5
When Dane is sec o ane, Lhe sean stops azel the
steLEs cransitanfs) are sor i CSKE his 12 15,
The line auanber ol e incsderr with 1he new
chaies is o CRB bits O 3, and thie ¢prrenl 7wles
of thar niesdent's status hoes are rellecial i 18R
berz 4 7 Cleprsd by Deitiakee and Ol Scan J9U5R
Lk 11].

Whieo oot to 1, cioes T2 B nember in CS5R itz
0 3 be incremieniend by 1O 3 stacns transiti
33 tacte] lor the new line, Chenge (CSR e This
sal 10 |, Done docs ne ineubat Scep. This hic is
used prancepally for imasisiEnesee aand roguires

2 mwsrosectds FEODE Lo exeente. Thix hil is
Ariee ones sl

Clears Tizs 4 T of 1he LSE (115, Term Hdv, N,
Lizig En) Tor all lines whien s=t 1o [.Thi hil s
wrike ores iy, '

Clears hics 0 1,5, 0,7, % and 12 15 ol the CRR
whenseldo 1, 2nd elears MOD "Sean Meniciy™ in
LE.8 misraseconds b 1005,

{The MCU detects mucl=en staties rznsitinns by
stovrig Lse comalieions ul the sevaral modems’
sfaluy lize=s jn Sean Memory, then o:_:-nli_r'.ulluui].'
cienpiring, dhe wpiladed stalos conditions with

the previcus slarus conditzons Suring the modem
scanning process. Tows, of Sean Bn {CSE bt 5)

Iz ser b0 L Followine a Clear Sean and the jntaeupt
Imade i5 82 b, un tule mipt wrill cxceur Toor gl rmestems
which have N s1gius lines DS, %, 00, RINGY,
us Lhese will appear o5 Q1T to ON trznsilions g
e ML)

Bieatt o Wrjte

Write ones

Wike ones




Table 3-8 l.l'_'nnl ]

Contral Status Regivier Bit Assimimrets

Midg =)

-

Dicaipmat imn

Funetiom

12

13

i

15

ISR

[Ltata S=r Resdy
Lapsition}
[Syochronogs

iedeen clelingtjan

SEC R

(Secondary Reccave
transllon

{Asyn chromeus
rdderw delinitiind

5
(Clear ta Send
tramaition)-

Lk
(Clarrier On
tramiti::-r_t}

BING
(Ring Signal)

© Read MWriic

ael (o | awheacwer an (M o OFF oy OFF o O
lansition aceers on the TSR stacws ling fioen the
aclevied nodem. Mot valid i€ the PDF-! ] pragram
l1az cliargsl 1he line number in CSK bits 0-3 and
the scan has oul been cyglec) Rar ome or mere lines
by Suean Fig fC5E Bil 5 or Step (CSK bil B). Clrared
By [netmalive ur 0 Scan. '

Szt | whenewer an R o OFF or OFF to O
trarvsilgep ogours on the 500 BX staius e Foom
The selected maalem. Moo valid i dhe PO 1 pro-
gram has chanped the e nwober in CSE Gits 0-3
and the sean has por been oyeled for one g inons
T Iy Searn B USSR Bil 57 oo Srefe (C5R hir 5],
Chaned by lahizlice ar Clr Scim, ’

Rel 1 | whenawet ap QM DEEF ar OFF o O
leansition acgurs an she CF statos Line Croow 1
stlected modeni. Moo valid if the FDP-11 pregram
has chanped 1l lne numiber ax CSR bits 0 3 gnd
the scan heas ool heen cveled Tor one or enore ines
bty Buar’ En §CSR kit 57 oo Step (0SR hil 3,
Cleared by Taicialize or Clr Sean,

Lt ta 1 whenever an O 1in Q1 or YF 1o ON
Trarnsi e aggurs e The C0O status Jine Tram che
seleied jrinlem. Wed yalid il the FDIP-T] program
bux chanpe:l the line pumber in CSB bits 0—3 and
thie sein has nod been oveled For one or more Linca
Py Sean En JCSE bil 51 or Seep {CSR bit 81
Clesred by Nedtzalive o Ol Sczn.

Ber to | owhionaser ap 0717t QN ATinsidien ooours
urt Che KN staing Tling [tom the salecred modem.
Mot waid if the PDP-11 prorram has changed the
line mumber in CSR bits 0—3 and the scan hes not
been cyoled ot ond or mare Uoes By Sean En
{CSE bit 5] or Step (C5R. kit ). Cleartd [y
Initialize or Clr Sean.

il!e.'ui |,'|r_|]:,.'

Biad anly

Fzad only

. Read only

Feed coly




Table 3.0
Line Sratus Repater it Assgmmonis

Bin Desigrntivm
o0 | TINEEN
(Line Mrdewn Enabls}
g TERM REY
o (Terminmal Beady)
(2 B3
. (Regueat to Send)
I
Lo Sy
| (Bymehironous
rde sl defuniiaan)
0| SECTX
i {Sccondary Trenamid)
i A el cilons
U mioedern defeniticn )
|
X DER
{Datz Set Feady)
Evnehronuys
rnacdem defmiticen)
04§ SECRX
{ {Becondary Raceive]
{ sy clsEduLoue
ricdeie de Fimition)
05 5

(Clear b Sead}

—

Funcriei

chr]_:"l"l'rih;:

—pm—— i mm e Eed R i

When st b 1 [z 1he Hne selected by bits 0—3 of the C5R,
causes 6tedus conditions BSE, 0F, £, and RING frem

the carcesponding modezn to appear inbasd 7 of the
TSR and vausas stls [rangitions fram the sarme codem
¢ w21 Lthe Dope it {CER B 7Y ta | during 1he scuining
pracess. To at the Lime Lo bit for a Jine, due Line number
15 set in the CSE. aer the Lme Co hit s sac i1 the LSR.
Clearzd by [netiallze and Clear Mux {CSR Wt 100

Whew w2 to L P che Tene selected by Bits - 3 af the C5R,

Mahetding lme seicure (uffdook™ conditism } Mar the corre-
sponding resdarn, Tw sef the TERM RO Bl fo g ling, the
le wiembiar rense e in he OS8R, thea the TERYE RDY T
i 2l o the [RR, Clearad by [ninalize and Clear Mo,

When act 1o 1 for ke line selected by bils O 3 of the TSR,
conditions che sorcesponding madem 1o I Tansient daca. To
st 1he RS hit for 2 Tme, the line nemiber st beoin the
CSR. then the BS bit is set in (ke 1.58, Cleared by 1nicialize
and Chear M.

- When set to 1 ter the line selected by hits 0 3 of the C5R,

signals the carresponding modem te resyrcbionize an the
carrles. To st che M bit Tor a line. the line monbes inust
bie u the TSR, Lhen e NS Lat s asc i the L3, leared
by Ezanwatiog and Clear Mux,

When set1o 2 ) For the line selegted hy s 0 3 of the C5R,

i zignalz the corpzeponding moder e sransmis oo e e
v ochamnels. Toowet che 5EC TX but for a Lline. the linz nnmhber

izl be o Hae 5K, then e S3EC X bit 35 setin the 1514,

i Cleaved by Lritialize e Clein Mo,

Sl o | weimnewer the D5 line room the wode s selected
T mits O=1 uf the CSH w5 0%, provided that the Lise En
kil Taar thal mewlerm has heen sel, Jndicares Lhe rwsdern
lyax sajwedd 1hy line,

Sut tov 1 wheneyar che SEC BX lin= from the rmimiemn
selected by bils D=3 ol the C3R iz N, provided 1hat
the Line E:n bae Foar thal mader has de=n sel_ Indicales
a remate modem is siEnaling 1he local seelem an Lhe
reverse chinneals.

Suq 120 ] whenevsr the €25 line Irom the minlem wlecicd
by Bits 0—3 2l the USE is ON, provicled thil Lhe Line
Ln Bt for the modem hos besn s Indicates The modem
iz 72ady 1o transmut dara. Cecurs in response o gn RS
([SR kit 1),

Beal or Wrils

Read or Write

Foesmd <or Writs

Rl 1r Wrile

Reycl ur Wrire

Head only

Rad oniy

Roeael o lw

1.2




Tabde 39 iCoath

Line Sratus Begister Bir Avagnneniy,

e | '-'.-|'|l.‘|1.“-l.'|.l|'.t CC e Trog e onedere ele el
Ay bdes G- 3 af whe R 15 0 ;.'l'.l.‘:'-'.del'. it he Line Tn

Bl b b owewrereer iy HESG line ipom e eadazo, selecmeel

Irams i R arjee

Teead -.‘:.'||:-.'

Rl Tt e is se@senl 2l ial e e ejeed zoral

Tezad unly

Bi¢ resigael i
M| 0 _
(Czrikr TInh '
{dzrected ]
v etz Ton dernnZa kst inn,
m R.IML,
.'I'.l hlljl::l i

30 ISRIRECTEY ANDREASABLE (SECOND-
ARY! RFGISTERS

The secondary Pegislers make un the Rab of che
D% and may be accesied by the PROP-U progeam
v bhe SHS wnd e SAR, a5 deceribed in Section 3.2,
| ke BIM-11 prrageaim mdel socar [or prosecly sek um)
il secomlare regiacers hefore seoting SO Q0 (W acre-
progesor (G005 Bezause the BAR w veelitile, secand-
ary cgisler conlents must be re-eslablished inoche
wvent ol power Failure.

Sinveen secondary regisle s sarmarired in Table b,
are providsd For sk of the 18 dila hnes, makivg a
Leelal of 236 sesondary regislers. Suondiry femisier
lermals are shown in Figure 1.3

“{}TF.
The Secoadury Hegivers a2ee NOT clesred hy
Imitialize.

A3 Transmitter Priseipal Current Address (IHMMR
I'be Transmacer Princical Correnl Address secend-
Ay rersler conlaing the 18-b:t core memory addoess
of Lhe nexl siaracter o be trunsmitted oo the assos -
Aled hee.
icided [rom 34 R U4-03 to provide the | 8-t address
it bty s repisser 15 wneremenisd by are wich
with charzeler wransmiiled on che arsovited hine by
Che LYW 5 of Lhe primopal message Luble 15 beinpg used
Clanee Soiite segundary register il U7 5e1 10 gerol,

When e Transemizter Pringspal Bt Counil (aegonds
iy reginter SO0 Tor the sirme fine reaches cere, in
interrupt vade 5 osel i Lhe NER S TEE-ster.

T CEF s OM rogeded Ahat ke Lice ko
iz mor Thal modees Bzs bece son, Fadwalos oo ienpnne rnnien
is gignelling ike low:d oeaden

Transrliss cocontinges, gsmpe the Transmiciesr Alter-
aale Cusverd Address Ter Lus ineysecondary Tegiser
ey, poetided that the Trsnzsmilter SO bit in the
Pire Sleme secendony rigester “or chis fine o stll set o
e,

L1 ransmicter Princigal By te Coune JHIOE)

The Tranimitter Principa! Byvoe Coutl scersdary veg-

[he excended addres: bric are mitally

24

Pler conlens o L3z wocd that is the s cam-
plerient ol Lthe naeher al avses (zharaeters)
reres ire to 5 runserisled an the assosiaeed line.
Phe Doik L Thal 330 15 used by che PDP-11 program
bvgrian e charee of mode and or BOC cransanssion,
Frsetl on =gazairg @ gers bele couRs during lransmis-
dner Mener Bl T30y wl Loozera by the POP-LT pro-
praem, hite 1321 ol the Line Frogress secondary
regrster foe s lipe will comirel the cransmission
el when the prineipal Byle coune ceaches e
shoer tie TWO O el s vegnnenineed 1 Liny Progress bit
N st tevwree Whgn Bt 15 0 e Lo oone oy the PTIE-
fooarearie bees TR D2 ol ke Transminer Mode Rils
secnndaiy regsler cnnroaoe booco ol the lise teans-
mession mode A hyie acoal with bic 13 2el 1 zero [at
che simie taa by le counes loaded = the PRAP-1 1 pro-
rrars s relerred rooas a Umarked” hyle couat.

This vegaper is incremereed By one with cach charae-
o Lnzasmited an Lhe csepciaed line by the O]
the proac.pal messege Lable is boing used (Line Swate
07 e v eered When ihis rerister reaches zero, creans-
misstar conhirues fusing che Trapsmiter Alernate
Brie Coont fur tkis knel of the Transmitter GO kit in
the Line SLate cecondary recister 5 still =6 10 one.
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331 Transewitter Alermule Cuvrent Address (03E0)|
The Transmitier Abernare Current Addrors Tegister
hae exucsly the same function as the Trunsmitier
Peincipal ©errent Address register described o Paris
graph 3.3.7 This registzr is incrsmented by one with
euck chusaeter transmitted oy the DVE] un the assn-
ciuted ling if the alternate messupre Lable 15 heing wsed
fLine STine iecondars rngi:i'.v:F bit OF sel Lo ure]

When Lhe Traesmiteer Alerrate Byle Coenl (secoimd-
wry regisien N0 3] For che associzted Line ceaches 2ern,
ar interrupt cnde 15 st in the NPR Suatos register,
Fransmissior continues wsine the Triansmioee Princi-
cal Chnrreal address Fot chis ine [secondary register
NNy, prowided chac the Traasmitter €0 Dit in the
i Slane seepndary regaseer for the siote line is st
el T N

134 Transmitter Alternale Byte Ciinr (1WF L)

The Trensmitter Allernate Byoe Tountl sscondacy
regicler contiins o 1550 word thar g the 2% com-
plement al the nuniber of bitea feharacters} remain-
ing Lo be tranamnitled na the associated line, The 16th
hit gbit 15115 uged by the POP-L1 program 10 enakle
chunge of mode end/mr BOC cransmission, based un
reachimg o ssze hyle count during transmisson,
Ahen bk 15 0% sel o sere by she POP-11 prograrm,
hits | 3=15 of the Tine Peogress secondary tegister for
Lhis lrie will ennceel che transrrission mode when 1he
allerndle Dyee count reaches zero: wlso, the BCC will
be trarsmitied iF 1ine Pragress oil LD s s€1 10 ene,
Wher il 158580 10 ane by the POP-| [ program. bits
U-U2 uf the Tiaesmicer Maode Bits secondary regis-
wwr conlizee Docensral the ling transmission mode. &
bwlg cisund with hio I3 52l tn zero (ot the lime thai ibe
byl virurl 05 kuided by che PDP-11 program} is
relerrc o as i "marged” byee cowng.

This register is mcrementesi by one with gach chacac-
fer rransmiiled an 1he assocted line by the DVLE T
1he sirernale messape able s being wsed (Line State
seenndary repister bit 97 set te ane). W hen this regis
ter feaches 7era. tTansmission continues wstng the
Tranamilcer Prinzipal Ayvie Ceant for this hos i the
Transmitcar (30 bt in the Ling State szoondimy regus-
rer is s2ill set 1o oone.

315  Receiver Current Address (0H0)

The Receiver Current Address register containg the
[fi-bil core memory address Jor sterage of the pex
character o he recovved on the wssocialed live, The
catcnded addiess hits ate initially loaded Trom SCR
M -5 1o provide the EE-bit addeess capubility. This
regisior s sneremenicd by one with each characier
recrived an the associated Ene by the DVIG.

3An  Receher Byie ot (D)

Mhe Recciver Byte St seeendary reglster containg
a 13-hil word that is Lhe & s complement of the num-
ber 0l hylza (characlers) remtasning o he regeived an
e sgnociated line, The Tath hit {bic 13] is osed by the
POIF-11 proecarm e eqahie change of mods: and/or
BUC anlicipation, hased on reazhing & zero byle
caunl dering meeeplitn. When bit L3 s g2t o zero oy
the POAP-11 program, kit [3-03 ol the Line State sec-
nadary regaster for Lris Tine will eancral the reception
rrede when che bvis couer reaches zeen, alsa, the
BCC will be expectesd 7 Line Slale hit 10008 et o nne.
When b 15 0s st b ome oy the PDP- 11 program, bits
00-0Z2 ol the Reesiver Bode Bus scocandary register
conbinee Looguntrel the Gice receping made. A byis
coani witk win 15 seT e omevn [37 the time the bvte
codni is loeded b The PO D piogeane] is referred Lo
a5 g mirksd™ feorc gnent, When this register reaches
ez, an ieleroapl code aogen i the REC regisler and
the LY LT ~tops translerrivg received chiracters o
SO TRy,

127 Trunsoliter Accumulated Block Check
Churacier (AFI0;
Tme Travsinitzer Aceumulated Block Check second-
ary  repisler somaics the continuously-compueted
BT dspevilied by the Lene Fratocal Parameters sec-
ordury regizler) [0 ghable destination siotions to
check inteerily of Itanamission on the associeted lins.
Cnaraciers tu be ingluded in the biock check culou-
latron prg spesifiesd by kit 02 of the Tranamitter Con-
srol Bvigs Mo cach character. The coantents of Lhis
register are Transniried as twa sequentiel bytes, low-
order wphi hite Nrst joucept when LRO-B s she
selevied twck sheck 1y, in which casc a singie brie
15 transmmetiedt The T aoinmaticalily clears this
eEister w0 cera aller ITanamiltiag its coneents.
WITE
The DY 1i computes CHEC-16 snd CRO-COITT on a
hyte-at-a-fime  basis (parzledy, thus the character
lzagth musi be cioht bits, LRC-H muy be selected for
characters of 5, &, 7. or K bits,

AL:R Receiver Accumulaivd Hlock Chech Character
e L

The Receiver Accumuoligsd Rlock Check secondary
reFisler conbains the cantineosly-computed BUC
{spevified by the Line Protoco] Parametzrs secondary
regisler) Tor checking inlegrity ol daly recewved oo the
asvnited line, Charazrers ta he included in the block
check caleslation are specified by bit 03 of the
Reagaiver Consral Bvte Tnr 1hal character. The P P-
Li program showld clear this register if the aecumu-
lited block check at the end of The message is non-
£Er.

1




39 Clrapsmiteer Contesl Takle Base Address ¢ HHKN
The Foansmdler Contrel Table Buse Address second-
47T PEEIEr vonsiins che 18-nit addrees af 1he 1rans-
Lazle Jar he associated line. The
erlcedial address it are @itially loaded from SCE
M4-05 <o peovide the -l wddress copabuity. The
canlarls of this repisler are esgd i'l'.- the McTo-
pracessor o0 the computation of the comlre! hyte
addresses ler lranamitted chasaciers.

e e ol

3NN Receiver Comirol Table Basc Address | HEHL
The Beagiver Coenzel Table Base Address secondary
repaster enatiang ke 1&-bit address ol 1the receiver
condral 1uble for the agsecpled hne The eatended
adctress bees are imally Doacded Troen 5000 =09 10
proeice the TE-hitaddress cipsalalivy Tl gonents of
thes rewsler are daad by the Micreprisesor in the
vermpucation sl Lke coecrel yne addresses For The
recervel] characlers. :

LA Ling Protecol Parameters ( 1I00R)

The [ime 'restocal Paramicters scoondary reglster
ciefina Lhe rnsmicler Data Lk Fsespe (IPLEY
characler when reyred by Lhe wssociated line pro-
tacal. plus enmizel tils W mplement  prolocel
meguirements and hardbag ol syng characters, The
PLYE-11 progrant writes the data in II|i- ragister Nyr
reference by ke mcroprogrnm. R assignments jrg
Uescrbed in detuil ie Tuhle 3- II'.I

33112 Lime Stace 11011 .

The L Sste seqondary tagislsr s vsed by the PDP-
Pooprogrinn and the Migroprogessor to contral aad
mnitonr live aclivifies in l:\.lﬂ:_:l.llil'lE 1hy calected pro-
ool This register s alsy wael by the POP-11 pro-
gramm Lo store mele change and BEC anpcicipacion
hizs
mareed Receiver Byvie Cown| reaches zera, as dis-

W

determines the recerer coneral 1whle oo he wsed for

contralink recention on Lhe assasiated line.

nelereace |:|-_.- the Micrupl'uc:;ser when a -

curred in Soclion 51 B assigncienis are descrabed in

“deladl in Tahle 3-11.

AN Tronsmitivr Mode Bids- 1I0@]

The [rensmiter Mode Bics sesandary regisler qomns
in the S-bil node selection- feld {in -hiea 000
which deterzrones Lhe lansmitler control tande o be
useed e q_l.'r|1r||:}|||n||.: Irunsmission on ihe aseocisled
i,

3304 Receiver Mede Rlts (11013
The Recerver Made Bits secondary. regisler coniging
the 3-bic made selection field (n bits -02) which

3-32

33,05 Line Propress 1110 -

Ihe Liny Progress secondary segiszorcantairs hils s
and relerenced by 1he Microprocessar o eancral and
rmesnilor sclebes un tke asseialed Dine in gxecdLing
Lhe selecied protocul (aese bag are noo intended far
azoess by the PP 11 program). This regaster also
alvies mwade chianpe amil BCC 1zansmission contral
lits, 6 sc1 by the PI2P-IT propgram, For vse by che
Microaracessor when o mathed  Tounsmiler Byis
Coem reickes sern, ws dhiscussed i Section 1.1 Line
Prigress ragieler il assignmenis are described in
detial ir Clahle 2-12

Jh Hegviver Conirol Byte Holding 117110

Fh Mecerer Comnrul Byte Halding sceondiry regis-
1er srovades shurage for Lthe Rezeiver Contral Byle in
hits THITYE The PLIF-I propram nay sel s consral
btc i ihia regisier while responding o a MY
rogeiver special Saactee mlercupt When che PTIP-
I zrogrem sgnals he DYLT that it inceriupd
reipuanse i cenplewe (RCROOE=11 the Micro-
processar uags Lhe coatral byt @ ki regisler Lo con-
Lral the dosposilion o che intereapsing characler oo
the KIS regster.

The Microprocessar may al=o ase this cegster ca
wrile conlrod byles ohat speaiy gharssier discard
anly, o ar error eonditare o diata Block houndiiry
cundifion cawsed the nterropn e cxisting moade
=pasilied 1o Lhe cantrol btz ic not akered. The PTIP.
1 propram shewd nod write tis reguster cxeepe dus-

e miiakeinon erinerrupi response evales. Beceirs

grfoniroi Bele Yormat is shown ia Figere 3.

[1zhe PLXP-11 progoammer 5o desines, the senerasion
ol receiver anlerrupes ey Be limized booooly thaose
cises where the POP-10 program wishes me Soerion
ithat o partsular charscter has arrived, rathee slan
niww Lhe PLIP-T1 prepram change the characier prog-
ey dhregiues specilied in che zonor! byte. To chese
vircuenstiness, Lhe PLYP-11 propram may direct that
chiracter proessing resume (sel 3CR Q=11 without
changing the control byie stored 1 the Reseiver Cons
Lol Fli_',-lt H.alll.“:rl_l.', rugix!t:r, Fhis 1% |;||;|55|_|;||i: hecapse
the cantrol byre is stored with 13 bil OO (peneracs
interropl] eleared.




Tahle 3-1% .

Line Protocol Pacermeters Secondary Reglster Bil A ssign meiecd

Bits)

ni

i

L]

(s

Dizaignalion |

Funiction

Reod,'Yriace

[ Ll S -

%)

B —

i lcle Mack

Siziy TEafing Synes

Bleck Check Tyae

DM Recsvre

DM Tramsenil

MLE Marasier

When st g nne, g s the aseocinled dala lne o o
li the MARK ssaie o the sonciusinn of franamiesion
af Lhe caaacier suzently teng de dinte the
trarenceer i asth peoncapal aed aliemate byte
cotdzabs ace mea. Waen cleared, syoe cnarazeere will
Ise wdled G oa seaclucazes cats ke ora MARK
STATE will be wsmriend onoar azenzhioacus Lee.
Wher sel 2o ume, sirages sy SILarisisrs arrvime on
Lhe smencinie ] dala tins alt= the acluersmend of
cechroeaization, but 2elore 1e firsl a5y e
character. oz be eirpped From Cie raerens 230
sirem (g aon dlared oo the BOC 5] The s
chanacteris b wath whacl the veesover ackirwss

s e dns sheiopiecl ey case.

Lriseil

Y1 by thie PIWS | programn b specify te bepe ul
block cheee s e alion oo e doene [ bz onsnisssions
2nd rpoe praoiis o0 onis line

04 BCTypr

a o LRC-2 (X0R)

] CROIGIX' P+ s X80 1)
i

|

|
i Urvized- 14

I CROCCITT IR "+ 2 r BP0
Whea sor to zne, inhchits the Mic gz ozessor [Tem
[micning coneral byetes during chinacres reeeption wn
the associaled Iing if regeplion mode 5 0. Uselul for
incTzasing throushpus and reducing cass scorage
reauiremencs when using, LHICKF arotocs]

When s 10 oac, iahinics the Misroprocesm Jrem
Feelelee contral %wtes dJunag sharacier rangmsion
s e agsociated Loe if transnnsscan moade e 0.
Lhspliel dor increising [ ruaglpal and reducing cure
sloraze requiremiencs when using EIHCMIF pratoce].

Lnused

Contasns the Cata Link Gscape (EILE) claracteo Gor
e soczited hoe, When a character js oo '9e frims-
spidtel and Hle cumirel byce Tar that character as
leichued by the LWL 10 has bil O7 s oo ane, the CLE
characrer is fztched Erom this repisizer by he Micco-
procesant and frarsientizsd juse prior 19 the charceer
Treing, sz ssed

Rzad or Wrie

Rezi? «m Witz

Reoad nr Wi

el o Write

Eead cor Wit

Feal i Wrile

3-3a




Table 3-11

Line Siate Secondary Regiater Bit Assignments

Funcrwn

Set to o by the Miesoprocoaor when che enabled
recewver P che associated Line has daecred the

s o liL ez Lo cha'_:au'.'izqu for thal lany. § Revejver
n::1a|'.-]'m|:=_, danz vig 1hs Line Tenlrol Kegister, js
diseyssed o Parazraph 3.3.20

Ll Lo iz by e POP-1 | aenocam 1o oeileed
resnclarizalion duing recepiun or wa fam of¥
receslivn un e sueceiated loe, ss dezecihed n
Rectjon- 1.9 e Micoa e seaiches for the

©senghrepizalion charae ler sl Toar b snssescion el Dispss

crd bline s discwssed i Paragrash 2.2.2) When 1he
w ieluceration charactzr{s] s feond, the Micro-
posiessnr s e Bezeiver Avctive bit {Ling Srate 00N
o I any ciaragrens 5o the associated ling are
tored i the KO Silo wher (i B is s, they are
discandel Gee Laee Prozress 07 deserprion’.

et tirvme by e PINUL oopsam bo command e
%11 b trasari] s an e cesaeatcd e, 5ot

e by the Micoore neess e wh ez

I regresimil ber prisicipan] ancd alleeile |:-_'.-[|-.' colnis
itre lcal by el Lo #en, e

& Darsenrlcr JXM P Liee Sate 045 5005 Lo one, Gr

3. transouilier MPE (Liac Sete G2 Fsels te one,

“This ber may be s to coeo By the L] ] program

Set to one by the Moeroprocessor when i character nas

Hir{a) Dhesigmislinn
ot Receiver Active
ol Repiver
HE.::,.'.'n,'hrllnj.l.l:
!
1
i
0z Tramsnmroer G
10 ahort tranimission.
0% Transmitrer
Underrun |

oo loaded into che transmiteer Tos P asaocinle=d
line and ke cransmiclee has retucnsd 2 Daa Mo
Avirilable sigeal - Shedd b ser oo zero by the 0P
pregeam aleer it bas beea reed, iaicanes thal oo o
maare allingg s charociers hive been send by fie
fransnLLLcE.

CAUTION
n dreie comint oriented poetocols er fEans
parency eperation VM s BESY NC, illing
al 2 syme cawtes a ad 8O0 amed hence & MAK
fromn e perwie tefabinel. Thus, ihe Trans-
mitier Undermun bit indicates wheder e
MAK ig the result of line errors or slling synes,

Read!Wrlie

E:zad

¥rite

Bead e Wrife

Weaad e Wrice
CETI

3-35



Zehle 31| {Conr)

Lint Siate Secondary Reghsier BlE Aslgnments

Bit{)

Deaignatiod

Fumction

Read/Wrlie

ns

]

a7

O -0
16

Trafamiteer e -
Ex:stane Mamary (MK

Transmitier Memory
Parity Lear

Swene Strip O

Les Altcrnate Tables

Expect B

Bar to afe ay 1nd Microprocessor Whsnevar g 1ons
existent memery condition is encountersd during
transinigsion {MHTE Stalws Regtster inlecrual cotes
0ona, Qa1 0, §000). The PCR-1 1 propram shoold
read the MPR Sacuz Register, thena clezr chis bit
Thia ki cleass Transeniites Go [ Liae Scate 0720 whea
sot 1o one.

Sel a1 ong by the Mizropracessor whenevsr 8 memsory
purity eireT is cncoanicied during transmigsion [NPR
Haruz Beglscer ootorowpe code 1000]. The PLP-LL
prograr shouwld read e NPR Status Remsten, Len
clear titiz Bl Tliis %t ciears Trawsnsities Go (1ine
Ldare 0] wher sel foonne.

el Lo cne b The '.j:_:_':1|'|r-::r.v=5.'s|'-r in resjone fo ﬁll'p
Leiling Symece sommand bil 4 Line Procngal Birimeters
17 from PIYP-11 program oo che asseciated line, Caugss
the Microprocessor ©o sirip Itom thy incoming <data
stream Wl svne charactzrs arcivane elter the ashisvernere

of synchrenizstion, buc bedare the first nen-syns sharac- |

fer, Set e zero by the Microproezssor on arrival af the
lies? nomn-syna checzacler .

When et 1o geen by the PDP-11 program ot 192 Mazro-
pricesior, vinses The My roproecssar (o extrace cala
for trimsmission on the sssocieted line from 192 pringe-
pal taldes. Waen ser o ons by the FDP-11 propram ar
the Microprocesser, causes the MicTopraeeasar io
gxtripcl the rinamic dete from che aldcroae rables, 5o
Bee 2zrnn by [he Mictoprocessor ahea she alteoiade byoe
cuwsl is ecpual 1 zera. 3ot o onc by the Micropsocesson
when the principal byds cownt is equar in Fea.

Thused

When a macked receiver by le counl reacles =em, Lhis
bit & exwinined hy the Microprocesser . 11 Lhis bit has
leen st by one by che PEP-11 program, the Micro-
prucessor interprets dhe nexe ceceved characoer {in

the case of LRC-8 Block coeck tynes) or the nexl lwe
received charactees (ot the case of CRC18 ol
CRC-CCITT block check typeskas Wock chagk
cheracter{s], and passes them thoonph che BOC
<aleulation hewic. The MizToprosessor then plases Lhe
R of thie brigh andd Bowe Byoez al Uee accuntwlaced BOC
il Lhe RN register weeh o Line awraser and aitermpe
code 00O, A& contrel byse wach bit O 501 10 ans
(zhariter discard ) is ancten wto the Cartiod Bete
sevomdary cegsster oo inlibin stocege nl 1he block check
character(s), and SCR 37 e el o ane oo interrapl the
FTUREAM.

Rzad or Wrie
#ETO

Bead o1 Wrils
i |

M cnly

Read or Wrete

Rl ir Wrile

———

g
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Talsle 3-TF {1 mn |

Line Male Rl:i.'l:lnﬂ:lr:.r Hr.g'pilr:i' 1111 .-'kmi.g,umem::-;

Drasdgnation

F unction

Mewt Receive Modc on
Marked Byie Count =0

Read!Write

Unwsed

Whon 2 inarked receoeer byl Sount reaches pero, the
Micropuocesan wransters chese bits o bips 00 -07 of

the Becervs Mods Bits secnmilizy supasier bo sel the

miode for the wexd chargctet(s] in b received

Bilf s I

Read ar Wrae

Tahble 311

Line Proyres Secondury Bepister Bit Asignments

Designation

Function

(x) |

m

fhm e m—— m————

0z 04

Senel B Mext

Send BOUCT Next

11LE Bamling Ln
Progreas

Reud 'Write

[ sezcled fos aevess by the PINM T prograne. )
Sel b oume by 1ie Microproecessor ahenever.

1 A markes ] rraosinstler beeto cowne has ceached
servcarad ki 1Y al Wis register o5 501 10 0ns

2. A transmil conbrl Frvie with hsf 03 el 10 o
has kzen telvhiest By the Miccopracesso rasetul
whra g 1T B TR, ar 1R bas e
creounlored jn ST N prlll:x:lll].

Cicarzd by the Microprocesser i LIRC or the First
BCC has heen leadged For transmission by The
Macioprovessor,

[Mod wncended For access by the DO [ progrom . }
el 10 oae by the Miccoprocsssor when LRC or
thi Tieat BEC has becn loaded lor eransmissicon.

i buteoset Lo zero agein i LRE-E s celecied ay the
Block Check T'!,"Pi,‘: {or the= asscckled Lioe by Line
Frotzool 03—-0<,

Setoto eemer by the Mictoproecesaon whea the second
ALY hyte RO has been loaded B transanissaon
Wy lite Microprovessor.,

{Mial janend=l Tor aczess by the POP-1Y propram

St Lunrie by the Mhagroprocessm when it loads a

liara Link f';;q::fr.f cliaraster e Linsrisann 2o tha
assosiel fine in re SpEIEE L curbiol h_',-'[l: eotsnand
bit {I:II 1. L.'Ica,rn_';,' by 1he Hj-;:r:'\-rlrn.h'.ﬂﬁllr when tle TILE
has heen tent.

Linused |

.n.l‘.'il:"

Head

E:zad

T ——r ur




Tahle 3-12 [Cant}

Lloe Progress Sepondary Regivier Bit Amlpnments

Biti %)

Drealgnacion

Funclion

Rend Welke

Expsct BCCI

v Bxpect BOEZ2 Mext

eor insended for secass Yy e POMY T piagram )
S 1o one by the Migropzocessor wheaaver {1} Ling
State Bit 11 [Expest BOC) hus 2een sel 1o oue by

_the PDOP-i ! 9rngram and v marsed vle sound s

reuched zesn. ur (2] 2 receive conirad byee his besn
fzdched with b 03 (Cxpest BOC) set 1o one The
TR Feweved character s chen incerpected az 1he
et s check chratzsizr (BEC1and a BOC calen-
Lativen iz performed. IF LRC-Y iz [l selected black
cncek typs, che More processer

1. wimees the O o e Ligh 2ol ow Lytes of Thy
acclntabied BOC inie the BRI segisler with
the lind sz and inlesiopt eodz QUL

=0 WEiloy & zanhal !:"_'rI.E will 73 T [hargarer
cigcardd set 1o anz, oo the ooy By
secundary pepEter baincitel sLaage of the
HOC, amil

3 setg SCT 07 to one o ncesiuet che POP-1
prosram.

I either CRC-16 o CRO-COITT is e e ted Hlask
sheck Prpe (boch BOC? and BOCE reguiresdh, 1he
hizroprocessos sers Lane TFroares: 08 (Fapest B2
and does ot perfarm siens 1, 2, zn:d 3oaned 2her
BOC2 i camivesd.

(Mt incenided For seeess by the POP-1E mogiam.]
St goone by s Micropl oo wienever e
Fropress 05 {Excaecy HOC s 5210 froenone o repo
durise a clearacier receplion cvile znd zither CRC-1o
of CRUCCCETT is the seleaizd Block enesk rype. The
next regetved charazter B thon e meied as e
sepunid BCC TBCC2Y, & BOC calculatinn is pearforme:d,
and the Microaroocwg procesds ;s desctibed in
steze | 2, and 3 for Line Tragress Ric (49,

Beyd

R

3




Line Progress Secondary Rogister Bit Assignments

L1{EY) Dicalgnation

o7 Rasyaichronizatiai
Flag Expacied

Tabbe 3-12 rCoitch

Functien

Fead!Wrile

Chcet incended tor access by the PDP-E] pregracd
St oons by the Maceoproceaor whenswer 3
recenchropisation cycle starts lor the assoriacel
lime rmieiver as cornmeeaded by Lins Seie 1
Cleased by e Miczoprocessor when all coxactens
seened in the BC Silo lor e associzied Jine have
een removed. Tlas bit eohibits teznsfer ol BC Sio
characoers designazed lor e assooetec hine oo the
Lrubus entil thr Bosvnclronization Flag chaacter
reav s 1ag peleam (outpun ] of the R Silo,

Whier a mnacked teznsnuteer byoe connt reachey zesn,
this bil is etamined by che Mcroprocessor 17 This
bil a5 been sel o one by the PRE-2T proegram, (he
_‘n{i:g‘upi‘-;:n;;-.-.'s.ﬁll-' sels Loy Proggress (O [ 50l BOCI
“Mexti Lo one Tor 1ha associaced Tine The Micio-
proscessor Then transmiks the fizst hluck chiusee:

(BT aber the character which cansed Hhis 1y e

gesdnt ta po o 2ero, | zither CRC-L6 o CRECCITT
i5 fhe selected groteeol, the Micronrocessor rarsmils
e secaomt Block clhieck characrer {(BOC2 1 alter
transmmissicn of KOO,

When 3 marked trapsmileer byete counl reaches per,
Uie Microprocessar ranalers Hese itz 1o it Q0—02

(L Uhused
i} el HEC
|
11-12 Mused
11 1% . Mext Tranamii I-'Inn:lll.-
ol Marked Byde
f!l:m nl =11

ol the Transsmtrer Mode Bits secondary wegister Lo
so1 the mucle Tur the nexd charascer(s) 1o e trims
mutted.

Rel

Bead or Wrile

Rend or Wrbe

34 CONTROL EYTE FORMAT

Control byte bit assignments {Table 3-13} ate hased
o the structure of the TIW || intecprelaticon logic, and
arc arranged so that the same conleol bytes can be
used for both leansmission and receprion, provided
thyat:

1.  The protogol progresses [rom mods 1o
mode in 3 symmetrical (ushion for both
transmil and eeceive, and

1-39

2 The sume characters aee included in 1he
B Fur Ratl rramsnuid o recsive,

If the protovel being executed does not hawe Lhe
abuve charpcterialics, separate control tables for
sramsmt and recewe may he established by setling
different vilues 10 Regpive Contral Teble Base
Address and Tramsmin Control Table Base Addness
secondury registens, Conteol byte Tormats for trins-
mission and receplion are ahown in Figure 3-2.



Tabde 3-13

-Contred Byle Bit Asdgnmeniia
Function
Bits) Trangmftter Contral Byte Recepver Conliral Byie
g Unueed (o effect symmetry) Tntestugpt POP-11 Pregram:
When st to one, caugs che DYLE o reguest 3
POP-t ! program inlerqupl. The DV sars the
reccived charaster being processed in the
Beceivar Intecrupt Characrer Hegister aml
awiils a resct of 3CR 08 by the FDP-11 pro-
EFAM-
1]} Send Data Lisk Escape Mexi: Lnused (1o effazt sysinetry)
Wher sof fo ane, causes the DV to Torch, rhe
Dara Lunk Ezzape (DLE} charzoter from
secondary register 1010 Tor the selected lins
and teansmit it befare transmitting the charac.
ter haing processed.
{12 Send B Expoct BOC;
When sed 15 one, cavses (MY ] to transmit the When sot 0o oo, zauses DV ta set up lor
hlock check charecter(sh foe he selected line seceiving and processanp che oexn receved
Fullowing Lransmission of the charac b=r heing cluagacier as 1he block cheek characeer.
processed. - ’
0d Include Character in BCC: Include Churacter in B
When cel 40 o, causes the character acing When set 10 one, cawses The characlee baing
procesged e be ingluded in e Blogk ciegk pracesacd @ be incluced in the Block chagk
charagler being accumualated Far the s=lecied character belng aceumulaced ar the seleci=d
[ine. When set 13 zara, inhibite insluseon. line. When sel 12 2eca, inhibts inclusion.
™ Unused §to effect aymmeery) Digcard)Sture Charocter:

' When set to zezo, causes [l charieier b2ing
provceaed do he stored ac the receivar carrenl
addries in eare memory For 1he seleched line.
Wleen ser to one, inhibits characoer sterogs

4507 Mest Mode: Mex1 Mode.

Sipecifizs the modde Mor 1he nead cheagier ta
ke framsmil ted om 1Mee selected line. Bit 0% s
the least significant bit, -

Specidies the mode for the nest charactes o
be reccoved om the acl=cted line, Git 08 s the
lzast segreficant il




N D"_r’ll IMITIALIZ AT
M 1 initializaling consists ol 1.-:!;1_ing up the TaWE |
line modems nd the 2% 1 Dae Trensfer Secisn.

A51 Live Molem Ser-Lp

Imitiwhzation lor 1he fine rmodems cinsigis of seiling
the hne numbee Far che nodem o be enabled in OSSR
O-03, CER DB {Intesrdpt Fnable} may also be sel 1o
one gl This tipe o sclect e issecrupt mode, The Line
Enublke bt (LR 00 is then ser to one to complete the
miliilizition process lor the selected hne, The process
15 repealed lor ecach line Lhat s Lo be enabled,

CSH and LYK are clewrsd gt Bt imecesli zacion finc.
Belvergg C8R f0and 11 {Chear Mox and Clear Scan)
el 1o e i l:|:|u".-':||-¢r|| 1y g instizlizacion, caeept
hast e Termical Ready hiea (ISR 01y far each line
are alsn cleaned by Clear Mux, [T a Clear Scan is
sidlaed, The PP povsgrany mosr wadt for the bCOL
Rusy ladizaror {CAR 04y o retuen 1o zaro befors
sending additanul cammand hits.

3521 DVI] Daia Transfer Setup

The princary registers should by clexred by o Masler
Clear {5CH 1), then the sepondary registees foz all
lings mugt by cleared. Then =t Microprogesser GO
[S5CH M The Hi:,:rr_rpru-c_:l:sx-:_:-r will i Lebaps il @i
idle male The Ffirsy word Lo SCR muy alao contain
the vstended address bigs (SCR 042050 and intereupr
epables (SUR D6, 12, 3], 45 reguired.

Follnwing is an illustralive proccdure w selop a line

Mor dala seception:

. Sl the recoever cantrol tahle core memory
address aad the hyie count in the apprns
pridte secondary regisiers.

X Sl ke required proiocol contral bits in
the Line Protocol Peramedsrs sscondary
regisler. ’ '

3. Imtialize tecever mode 10 pon-zero o
: Eeceiver Mode Bils secondary cegister

CCELILY of reguired by the receiver protocol’

“impeemenlalion logiv

When he daia link o2 esiahlished on 1hs
selecled line [Paragraph 3.5.1%, sel [HC
I3 and 15 to nae 1o caude the line 1o sync
up and starf receiving characiers. Set LRC
Lid Lo one ag 1he sarme peme iT 3y ne charac-
terfsh B i3 1o be gebesred.

3.4]

TR 10 aad 13 are implemented fur svn-
l::'ll'i'l."ll'l'l.!.!'- |'-!‘.'|:1_"|:1-li1"|r'| un i ii|.'|¢_ e aper-
alivgg an an asynehicnanes e, characier
Formut and baud rate must be »ot up at
_Lhis rime.

Following is un illustrative procedure o zetnp 4 line
Meee Ledamissian:

[, Set the rranemiteer acencral akle o
memory iddreases and byte ecunea in the
Appropriiild poncipal and slarmate gec-
ondury registers, 5etting bit 13 of the Byee
cupnss Lo zero il marked bvee counts are
tequired by Lhe mratoeol.

3, % the requieed protocal contral Bits and
the T3LF vharasser in the Line Frotocal
Paramuziers seponsdory register.

1 [ritiglize cranseniiter mode 10 nanesep ig
Transmitler Muode Rits secondiry rt:gist:r
CLICY AT reguiverd by L protocol, sel o1h-
er hits a ihis regesier as reguoered oy he
proiocel.

4. 51 bae 07 af Line Slate secondary registar
10 oae if transmission i ko siart from ihe
dlkernatz {ubies.

3. [T :he deta link is =stahlished on 1he
selected live, ser bit (02 of Line Stawe seo-
andary register oo ong oo staet ihe trans
miller far ihe line.

[I the line 15 asyachronous, Lhe churac e
Ml and baad rite i the Line Contreol
regisler must he selnp prior v seliing Line
State hit 02

16 DATA TRANSFER IMPLEMENTATION
With the V1T initalized a5 discossed an Section 1.5,
Gitlls Lo orr Froaes e e rmonlerss miy be originated or
answernsd and TV daca jeansfeors aared by ibe
PEXP- 11 program. The daia crapsfer prooess or pro-
1ocal is contralled By the contents of the control bytes
and hy the servics rootines far the ¥ LT lotearupls.
This seclion conlains descriptions of call arigination
and answering peoccdures; resynchronicution doning
reccrlian; termination of cransmission and reception;
and suggested programening methods for implzment-
ing RISYMNC.and DO MP proiocols.



36,1 Onginating amd Answering Calls

The Conlrol Sratos Register ({CSR) and the Line Stat-
us Register (LSR) are provided to enable the PDP-| |
progrum o originate and answer ¢ills 1o/from
remate miodemas. [ritially, the local rmodem is enabled
und the operating mode [intereupd ar nen-intarropt)
i ser, g5 descrined in Paragraph 15,1, An inter.
change ithem fakes placs betwesn the POYP-11 pn:;-
gram and the MCOU o ariginate a call, a3 follows:

POP-11 program sends Tlala Terminal
Feade (ESR @1 to eause enpbled medem
1o hold che line onece the call i eiablished.

1.

14

FIOP-11 program diala remace nem ber «Lg
DMLl Automatic Ddaling [lnic, or an
cperator munually intiaces a call o {he
remuore modem. Wher the call hag beep
establizhed, the DNI11 will hald the lige
via the Call Bequest line and Daca Termis
naf Beady. In the munual dialing case, Lhe
operater swilches to “Data Meode™ and
Maly Termirul Ready holds the call.

PFRAP-11 pragrum waits on Dele Sat
Ready (M5R) fransition Mcom the enabled
modom (CSRO12h O the MCLU is aper-
ating i1 the don-inlerrupt mode with anly
one ling enakled das reflecied by the con.
tenes ol TSR M-03) LSR ™ may be read-
ily used ta moailor the DSR line.

When AR is detecled, the POP-11 pro-
gram sends a Request lu Send (LSE 02) to
sel the data mode Tor | ransmission.

PDP-11 progeam wails on Cartier On
(CO3] and Clesr 10 Send (T3] cransitiaons
(CAR 14 and 11} lrom the enabled
modem.

When €0 and 8 ase delected. the PDP-
1f program stapls the DV11 Data Hak-
dling Section and idiliales data transfer.

Answering o vali gongsts of (ke PDB 1 program
detecting The Rang transition from the enabbed maod-
am fCER 14 1len ) .

1. POP-11 program sends Daww Terminal
Heady (LER 01] 10 &iuge enebled modem

1o angwer the call,

142

363

& POP-I1 progrem waitd on Dete Sel
Feudy (D3E) transition {CSE 12 and the
Cirrier On (CO) trenmition (TSR 14) feam
the enabled modem.

3. Wher CO is delecied, the PI2P-11 pra-

gram siarts the DY Duta Handling See-
lion and initiatea dali sransiers.

62 Resynchronization Durkig Receplion

[f line ayvnchranization inieiadly Fails or 15 last, che
FOP-11 program can oommand resynckronization
duripng reception by setting Rit 3¢ of Line Stute sec-
endiary register te one, The DV then

I, dulives o “Kesvoo e Expecte d interval™
(Lirmz Progress secondary cognster bit 07
sel 1o onel. during which any receciver
vhirieters lor dhie line alreads huffered in
the [D¥L] wre discarded

2 clears the Hesyne Command hit (Tine
Sale M) und Recsiver astive  [ine Stale
W, andd -

1, sexrches foe the synchronization

character.

Whan ths synchronization character is Found, the=
D¥11 cats the Recciver Aciive bit to ooz to enzble
receipl und starage of gubseyuent charuclzrs on the
resynehronized line. The program should not request
résvachronizetion again until al lewst ane chacacier
his bewen received sines the previous resynchroniza:
lion reguest.

Termination of Transmisston und Reception
The DYL] terminates (runsmizsion o0 1 :ine when-
ever bath priocipal aod allernale byte counts have
reeched zera, 0f'a nun-gxislenl MEMOTY oT MEmoTy
purity error cnadition i enseuntered. The DV sets
Franamitter €303 {T.inc Stile woondary regisier bit 02)
to Zero to reeminale (ransmission, The PLYP-| | pra-
grum may sci Transmitier G40 1o zero to abare
ET4n 5 i RRicn.

The POP-11 program shats down reception on a line
bv clewring Receiver Fnalble {LCR 133 and setting
Lene State secondary regisler bil 01 (Receiver Res-
¥nchronize) 10 ane. The DY then

. clears the Resyoe Commund bit {Line
Slace 0% and the Beceiver Active bit (Lins
State 00}, and

discards any Teceiver characters alrcady
accumuluted for the line.

-




Xha  RISYMO Implementatiog

BISY ™ implernentalion sefware 5 considered in
thrze Tunetiornal groups: contral tables, indecropt
servive putingg, and the protocol module.

The sentral sebles contan (he sontrel bytes, which
acniro: sequeasiing belwesn mmles sad aceemulation
of the BOC, During cransmissanm, the soniral byies
also control DLE stulfing aad BCC rangmission,
Achlizionalty, dunng ceceplion, the conirnl by
erable discard af unwanted characiees and reesplion
of This HCC : |

The inerrupt sereice Tovtines respond be zern hyle
cownloangd error mlerrupis, #0d, during recaplian,
resprnnl T spezal charpcler insecrupts.

The protoeal modale inidialioes the 1211, establishes
directzar af cransfer, sels up anmd managss the dats
pulfers, and handles error and special chasracler Tlaps

sel by intercupe sarvice routines. Flodling of ecror,

Nags may take the form of tryagein raulines, or
aperiler notication. Hamlliag nFapecisl chariciers
My reaire s ech operaiens 4 @ switch frmn receive
I Ifsahil, or lermination and discnnnect (i, FOT
rerereed |

Aad 1l Transmission O onirgl Fipure 3-5 shaows
stule oweharls for the BISY MO transmussion con-
irol prlooess. Thete ane Nve sliles or modes: thees Far
rapsparenl dar: Iranssnission, and two for non-
cransarenl data transnnssion,

For rradsparenr doca, che TO 1 wiode o5 iniliaieed 10
Mode (k, cavsing the T3% 11 o sraffa TILE in front of
any ACK, BRYL nr WaCK contenl characters senl by
the POP-11. The D1 ¢ alsn g2uils o TI0E 97 Tronl of
ihe first STX scnt 2y the PERT-11 and swilches 1o
Made |, the fransparent daca bzeasmission mode,
The DVE] staysin Made 1 ontil a maeked byte cowunt
reaches zero [ses Section 2.3 and is then switched e
Mede 2. Lthe end-ol-cransparent block mode.

In Maods 2, trunsmission af the i'TH sequence {TTR
DYLE STX) couses @ recurn b blode @ For transmis-
s1en of the remiinder of the daty block. Tranamission
af un L CB or UK characier causss o return 1o Mode
10 enable 1rapsmssion of the reac date block.

Table 314 shows the trahsmission séguence und 1he
wontrol byts dieclives for 2 block of transparent data
Lthat 15 separatad into two intcrmediate blocks. The
D% | principal and altcrnace registers woold indeially

b levinle] st i 11 Base addresaes :'|r|-;j. |'|_'.-|: cownls for
dala hoflees ane and twn, respectively. Ohi cach sgea
Pt cont imerrep. the neee hufTer address would
bz Jnaded into Lhe appropriate regiclers.

1 or gan-rranrperedy daca, the D% 1 s initialized e
Mol 3 Tar transmission of aoy header duta {sex Fie-
urg [r-1} ve the ENCY control character, UEH, ETH,
X characters are included in the BUC and fol-
lepwesd by the BCC o Made 3. The BV i switched
o Mude & the el Iransmiscion mede, o ooour-
renee of the 3TX or TTB delimiters, Occsrrence of o
Feeo hiyle count ciauses a retumn Lo bode ¥ 10 send the
nexs data nlock. ’

Table 3-15 showe the transmissioa sequence and the
conlral Byle dizectrees for & block of nan-tzanspaeci
dala thas is separated inta 190 inermediale bloeks,

36,42 Heception Conirel  Figere 3-6 023 slate figw
charl Tor the RISY ™ receprion concral procsss,
Four shates ar naedes are eequiced: Modes Gand 2are
useed 1o latdle son-transparent duty. Modes 3 und 4
aie dsed bo handle trassparent dili.

Mode 01 W alting for Message|

The DVTI is initialzed to Modz &, und the address
dad by e count repisters in the QY 1| boe 58l to receive
one byle, Becponse to Lhe initial control chacaceer is
s [l -

Eal) - vhe characler s stored Lo record 1he
relesl, dn inkerrapl is generaled 10 wrn the
buffer eoenents aver o the pratscel madole for
peintmut or adher hendding, 30d 3 wew hufler s
requesied o sinfe the expoeted data, The datais
inpret in Mode O (oo made change).

O E - discard the characier and 20 1 Mode |
(Lramaiticn 10 transparent receplion).

1N ar SOF - store The characier «od go o
Mode E (nen-triinsparent dala reveptian).

ET - store Lhe chavacler, generate an interrp
Lt lurn bulter eantencs over o prowesod nodule
Fotr bernkination of reception: stay in Meade 0.

NACHK - store the nogalive acknowledgement
charderer, penerale interrapt 10 tarn hulter con-
temes over to prcdocol modole far resumplion of
trianamission; stay in Mode (0.
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; d
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113440

Figure 3-5  BISYMNC Trunsmissivn Flow Thagram
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'I'ranﬁpan:rll IXadn Transmizinn Coamirnl

Talide 3.1

1

Pida Butfer * Comirnl Byte Direcimes
[ - T Mode ™ Slafl Bend L After
M. | Cumtenis Current Mext A DLE? ‘This Charnetre? IKCL., CHAR. 1N BCCT
I sTH i | YIS i}
1 CHAR. | I - YLS
L] i - 0 .
CHAE, o+ I 10 - - YEE
& ITH 2 - YE5 NES YES
DiE I - - YES
8TX X I YER
4 CHAR | - ' VES
CILAR. W#+ g 2y ! - YES
- - I ™— - -— —
q LEIX/ETH -2 P Y% YES YES
k e By le 4wt Seea Tareopd - Mol Uonerel Hyee 1] ja o
TR Oy, a5z I ), Srall a Ll
Tahbe 1.13
Mon-Tronsparemt Deda Tranamizsien Control
— LI - I —— . -
Diata Buffer e Contrel Byte Direetlyes
. _ Mode " Send BOC Alter
M, Content: v Coareend Mext This Charocter? INCL. CHAR. IN BCC?
-4 e - .
3 8TX i 1 -
2 CHAR.1 2 Yi-s
CHAR, N + [+ ; - YES
! T 5 4 : YES YES
I T - ——— LR -
1 CHAR. 1 i - YES
CALAR. M 1 [ ‘ - ¥LE
& | ETX/ETH 1 - YES YER

*[In By le Ot Eemn ol

= Mol Canleul Beie Dicective
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M ade 1 |'frum:i!hm i '['n.umpun-m Hm‘rpli.-l,m_l

In thes mcde, Hhy sesiem anitialiees for ey ne:.l.'.i::pliun
ul traesranenl sl Moale i 1% |."|'|l|_'r',5|.| mnly Toion
e 11 Tillewing |1:|;-::|'|‘.i¢[‘| ol a LR, An 5TX 1=
|,'~:|'||.'-;,:I-.:||, i s resevenl, ris disearded [4L waler-
rusat is gecerazd tnosel the Traesparent Toata Mag),
and Mode 305 ser.

If o posilive ackrowledgerment character [ACK,

Walk, R¥1)is received, an inlerreplis meneraced Lo

Lurn Lhe befler contents oves to the protece] moduole

ler resumpuien of transmession, and the DV s

resurned 1o Mode 00 Recepl of Lhe EMND repouc

reuesl cieses wn meerrapl fo et an Brror Mag and
’ Inrn |"||||'r-t:r wonlerls orer o I:'le_'. |"||‘|_|!|'||.;;|i .'r'|.-:1|.|u:!l:_

Al nwher receved chiasaeiers are stared, diointerrig
g geneticted, and e Y] g seturned oo bode 0

Yiede 2 Man-Transparent Drata Receptinn

The s¥slem receives non-teansparsat Lest [including
header, il sen1) in this pinde. A2l churycters aoe stored
and included in the BOC, cxpapt as lollows:

fTH - ctere the character, imclude in BCC and
receive BUCC next laterrapi, Lure eulTer won-
wenls aver jo pretacal module,

LAR sr BTY - glore the clureacter, igciude in
B wnd rpceive BCC neal. 5e1 Fnd-of-Rlesi
Flag o raee hooflee nver 1o protocol moduale.
Cran o Bl nnde 10

ey diaeded the sharacier and sec erroe flag.
Prterriupt and Tusa hoffer aver b protoecl nuod-
izle Beturn on dEnde 0.

EVA - diseard.

Meode 3 (lransparent Lada Reccplion)

Transpurenl texl s recerved 10 Shis mode. All charac-
ters excepl DPLE are sorted and mcluded in the BOC,
& DLE, ilMreceved. is discarded, and Mode 40 Tranc-
pareni Conirof Characler Recepiion) s sel,

Mode 4 { Trunaparent Control Character Reception]

Contrgl chargiers reverved] i The LEaespanent dala
streum are prosessal in This maode, The useal ceneral
chieraviers would e the blnck delimiters. iITB, ETH.
or ETX; these e inchided in che BOC, which s
recereed immedialely aller aem. The TT8 is stored
and reguires o change to Mode 5 to strip svnes and
then 1o pet Lhe rest of the dula Slock, FTR o FTX 5
stored und recurn to Mode 9 s masde, Ananleerp i3

generared, Lthe beflzr conleera are wmed nver oo the
protocul medale, and address and hyte eounes are 52
I racerey Lhe 2-boge BCC

Maile d respomls o olhes contcal charactzrs as
HTINTIE

08 - swme the chamsiern, include in the BOC,

i,

relare i r'.-1:|||-.: -

SN - dscand. inelude e F!i'_:{_':l'rfl;urn b M anle
3

E_‘l.'{_.l‘ - in'.crru;*:l. stare The |;,:|'|.5|'|'.;'|i;|_|:;|'1 sel Lrrar
. retura o bl N

SP& - diseard, recern Ly YMeosde ],

AN fhoer Charaeters - stane, aclude in BOC,
Pereen I nscde 2.

Vnde 3 'Z'll'-l‘alt'qu.in.-rlt [ntcrmediate Daca Reception)
R A T a1
AEE - discael inghade i B, B b mode 4.

AN Dby CRaretees - [ateeropl, slore, feldts
muller 1o the protooel madule sigls creer, Go
Tuorade 6,

365 LLUCMY Implenentation

I'he metkud suggesied for DDCRP b plenentation
uges uoangle conlrol cable Tar brdb send and receive,
Bullers are confipured so ihat che anly inlerrupms
reguired are those resoleng From seee byle cnonts
Relergnge. Figute B-4 for DRCMP data messape
foarimign,

J6A801 Trunsmission Contral - Figose 3-7 iz a fow
chart Toe the TICHCM P Lransmission proosss. Taitially,
the TV prineipal trunsmitl registers are qetl with the
base adires. sl byle coure of the data haffer con-
taitng the hsler, with bis 15 of the byte cannt act 1n
Fere. 1o ciuse BOC trinsmission al zero byde count
time {relerence Farapraph 3[40

IV a narnbered (dala) itesage or bootstrap message is
heing zenl, selche slerzpe ransmit registers with the
hace address und byt cownl of the firse data boffer
conlanimg 1he sctuad dala, When setting up 1o trans-
il L et daty bufter, sl bit 15 of the byte cownt 1a
seru [0 caese BOC Lzanemission at zero Byte count
limig,

3-41
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56,521 Reception Controd - Figure 3§ (s g fow
chart dor the DDCMP rocaption process, IniLi'uIJy,
Lhe D11 recovs Tepisters are seb oo receive the sia
hyies of Lhe incoming DGCMF hzader and Bit 13 of
the Pywe oo regiales 15 glered e ditest reception of
the BC

| ke Vigst character iv the Tirst bofler is now giemined
lo determine message 1vpe. 900 iz 0 numbered daca
message [(MOH charazier) a7 a BOGLSITAE MEssSEES
CLLE characecrh. the character count in bulfer words
I'wo and three i used o build a recejwe Buller of
approprinte sice, 100015 an anaumbersd control rmes.
sage (RN sharacer), no additional hoffering is
requined.

When Lhe DV 15 itrerrupls 1 signul BOS reception
compiewz. el Lhe OV receive registers to inpet the
dule 1a che receive buffer cthar has just seen buils, 15
wny. 0n the peat incerrupt. retuen comral Ly 1he cull-
Mg PTUREIL.

The BOC 1% cheguald 4% Lhe points indicated in Figuse
3-8. The ACC Reveived interrupt ooours as a2 resul of
denntral syte directlive or o isacked byie count reach-
ing 2ern. The BCC charsciers wee wncluded in ihe
BCC, The accumulaled BCC, i correct. should be
ZETL.
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APPENDIX A
FOP-tF MEMORY QRGANIZATION
AND ADBRESSING CONVENTIONS

The POP-11 memney ig arganized inln Iﬁ-hi.i wards

coneisting Al twa H-bit biyles. Exch here is addressahle
and has ils own address locstian: Tow Byles are cven-
anumbered. high bvees are odd-aumhered. Words are
vddreseed sr even-rumbersd [ncacions. aalp and the
niphodd ) byte of waprd is automatically included to
provide o [6-bit word, Consecutive wards are thece-
fare [unnd in even-nembersd wddresses. A byle aper-

wkiear idudreaes an o or even lacalion Lo oselect an 8-

bil byte.

The Vnilvos add rees weor] gontaing |8 Bils iJll;.-nliI_le;r_l
s ACITN). Thise 18 hits peovide the capaklitg of
addecssing 236K memasy Tocazions, cach of whicl i
un $-hit bytz. This ulso reprasencs 125K 16-hic words.
In this discossion, che multiplier £ equals 19034 5o
Lhut 235K represents 262, 1444 iocations and 238K rep-
resents | 1.072 locoiens. This musimum memory
stre e be wsed ouly by o FENP- 1] proscessor with a
Feimory Marsigome Uil thal ulibegs oIl |8
aildress hots Wohnor Ahes wanl,- the proscessor pros
vicdew 16 sudd#ess D which limids the ima g mems
ary st To SR 8%, 5380 beyles nr 32K (32,7031 words,

Figure A slows The grganiestion Togs the imaagznem
by faae ub 254K hes, I the Binary syslemn, 18
Bailscan specify 218 cr 262,144 (256K ] Incarwaes. The
ctdl nembering system 5 dwed b designare the
addrese, T his provides convenicnce in converling the
address be the inary sysiem that ehe procesacr uscs,
45 shawn below,

U The lighest SK usddress lacations (FAOOON-777777

e veaerved lar internal general registess and per-
ipheral deviees. There 15 no phyrical memons for
chese addresses: anly Lhe numbers are ressrved. As a
rigvll. procrommnable memory locaticns cannot be
swignel otk urea; thergfore, the user hus 2MEK

Cbules or M worls W program.

ACELEP- L processer wil e _1|'|¢ iy h.-‘I;rr-_u.gu-
ment Uil oseeveribes TR addiress Fals (hal spgl.:il':r' 2.
praa i phdbe ) tocatiois (Figare AZD The k-
P Ay Liee i AR50 (kO by or 32,768
2K wards. Logic in the procesecr Foroes address
bits ATIT U6 e 15T bils AT 12 are al 15. when the
provesor s omeaster, W oaliow geaecution of addresses
in the —ewrved area wild only 16-bil controd.

Bits 13,14 and 15 become all ks Frst at octal | GHIN
which is decimal 57,344 (36K ). This 18 the Beginning
ol the last BE byles of the 04K byte momney, The
processar converts locacions IAMHO00=17TTTT Lo
14K wurils] W ke highest locutions aéoessible by the
has, Theme are the loculoans that are reserved for
imtere | genersl Tegiler and peripheral device
aidilresses: therelare, the ceer fas 57,383 (30K hyes
om 18aT MK words 1o pTogram.

nﬁ-uq!-u_'- 22 | o1 | an | ABDRESS
BIT

[+ o 1 u] | u] 1 | 1 1 | B MARY
—_ . S ———e e - ——— * - s il
1 1 T E o 1 QCTaL

n-31178
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TR do el Aavcs: birgry §in Bil A TS Mo ad ress- 4
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spe C i

=
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APPENDIX B
PROTOCOLS FOR BINARY

SYNCHRONCGUS COMMLNICATIONS

A protocol iz @oser ol Tales wlieh govern the 5.:'-:| uenc-

ire. identilization, and synchrenizninag of daca inger-
vhanged oelwesn dala Thiz apreades
descrbes che lrotvres of wo popular prodcaols 1
enihle the vser L select and plan for the reaplenmenta-
tiur ul the protocel bess saited Lo his ngeds, Thes
.:||'|p|,-:|'||il-. .-||$|_:- |'|'r|_:'.ri-:_1r_'j ‘.|'.|:. MEESS Yy LT IS han'-u nd
l:ii'.[.il liw u|||‘|q:r'il:11|||i'|ﬁ Ih-q: tlaar sy rhlch:’ll'!g_l'.‘ fl’.‘l.,_lJI!'l’.‘-
rpatls wbich the TYTD wos gpeeilically designed oo
auearrmi e

Ir'rrli'|:||.-

B DATA CHANNEL UTILIZATEO

The T¥ 11 imierghamgaes seral, tpnckrnnons. byeoes or
clhaarasmees with vemate terminale wig daty channels or
lincs, The muaxireum efficiency with which a channgl
may e ulilized s determined By tvg strwcture (fahe
protacal being useds Four Taciors inherenn inoany
protocal affect data chanmed aclizaen officieney

dirsctiian weilzatian

cantral oeerhead

acknowigdgement handling

numbear of dali termiinals or stations per line.

B. | I Direction [tllization

A odia chameel belwegn twa terminals gay physically
p-:::|r|.| LELE- WL TTE DWW TRLO IS5, E.i]"l:."l.'l e
plea ur deples nperanion, respectively. The twnoway
LTATSIISSIUE
eram, cilled holimduple s, e may provide simaltinenes
Lwo-wiy transrmission, called Sll-gupler. Mozt phys-
ik Tawihoe: are Tull-duples, bpwever, the pemacnk
being wsed my 1 take advantuge nf the physical
Fucihiey, Bomay he o halGdoples pracacal SEloernaee
daca Irinswrissionsd, althngh che physacal Gacility s
Tull-duples, T megee The rmost alfivien) oee of o Tull
duples Taciliny, s Mull-duples preaggel is eequired.

may allermide o Eirection of Immamis-

B.1.1 Comirol Orerhead

Crata Lrunslerred belwesn eongpaks s compriaed of
nfermation, coentrol wnd errer-checking kits. All ut
the inforrmation bits wre Contrul Dverhewd Bals, A

B-1

duba femrmmal s capable oD raasmitling o Dzed neme-
The ansrral
Rl perhas e elicetive rae ol efornsiwan ransfer,

ber el by prer sezondd ool shreciong

The rotwr ol the infarmetion it g ke wral kBils
Sotzrmimes Lhe oneoway hing olilzaion elfgizney,
The mers contenl, heahere ol eregrcherking charae-
1=y needel by o proioend, the less glfeoens the line,

B0 Ackenwledgement Handllag

Acknowledgement hundiang can affect hine atibeation
i twn weavs. ]irss, o che acknowledzement 15 i sepi-
rate ‘messase. Lhen beth the acknowiedrement and
Lthe raps belwesn (¢ acknowledaemen and the dity
higck < e parl ol Comrel Cheerhanrl, Sacond, nbore
vverhei] necar- 1 cach massape reqiores a0 separate
Acknawledgemens warkin hlocks
acitiieing  inlnemalinn redoce 1he Srst nverhead
P it usually cakes fewer ar na additinral chae-
For rasimael 2andtions: oenly ereoes are
nichsned by sepavane Blocks. I she prolseal defines a
sdipple blocsh with nose
nf owerhead s is Turzher

sk il pl g e

aelers

e hrire lelae
the' namlser

Wiyl
R TLAT ENE

refuced.

B4 Slutions Per Line

When the activity Mmom ene glalion on i lng 15 below
ull wiilzation, the extra capinty cun be otleed by
pulling sdditional statiens on the bine. (s is similar
(o selephones party lines and is called “multipdint™” or
“rmlldrap” When enlye bao stations are involved, it
i witlled “paoini-to-peind.™ Mast prdlocals suppart
bisth pesintte-puinl and multipeint arrangements.

Forr multipainl cperation, une stalion in the network
iv desspriatedd as the Comdrol Xiarion. The remuining
stlins are desigwated s Fribwtary Seations. The
Coarrel Blarien initiates dots ransfers by “polling™

A selegrion™ of Tributary Stutens. Pollng is an
weiliien 49 send datd. lrunsmilted from a Contrat-
Station ooa Tribulury Station. Selsction is 8 raquest
tu reegive dilli. 1o be sent fram the Contral Station wo
the Urihatary Scaliar.



B.2 DATA aNT} CONTROL CO0ES

The purposs ol o data zhanael i3 1o transTer Jaga,
analiered, from o Eransmicsr gtation (masier) o g
receiver slalion (dlave), The data o ne tranaierrad ia
emizechled 0 codtrel codes, whick seree be ideniify
the Lype of data meing tranaferced, und to provide for
svngheninizaling aad creor detection. [ Thes, the chan-
ngl i cpnaidered to consiat of the physicul Cacily
plug canreal endes. For this neason. the controd cades
may be “eferred Ln a5 Daca Channel or Date Link
coelfal aodie ) Since anth stacors are aperated in
actordpnge wil The game aenacal, the rapeiver sta-
ey s alle o Aiffereatiane heiween the several 1ypes
aof aartssl codeg and dala code=s senc by the trans-
mitter. and can thercfore acr sccordingly.

B.L1 Tuvpes of Late

In the protoeals 1o he desershed, all data are clucced
inln Lwn types nrocawegorics: Transparent Dhata, ar
Chasacter-Encoded Dzia.

BLLYD Teansparesi Mwin - 11 s ofien necessary o
Lraaaeiet binary daga, flozting-poiac nurnharg,
packed-dectnal data, uveiqee specalized gades, or
machins-language corpuer programa. I ordes 1n
da this. aul data, tnsluding the noemally restricied
Data-Link Cancrel charazers, are tegated anly as
specific bit pateeens. Pracocals difles in ghe methods
used o permit the use of all poanible Bil palterns as
et while sl cancrclhog (e data chanoel, Tech-
miques For agiieving erasspaseeey arg diseyoscm] sapa-
rately for cack peotnes] desoriled aecein,

B.LLI Characfer Codes  Several churacter encod-
ieg scharnes are available, The codes diller primarily
in the nernber nThits used (o represent charecizrs and
The hit gpanierns which gorrespond Lo the characters.
Characters arg divideed into graphic churacrers, repre-
serding a avmbaod, end eonleo] diiricters, which wee
used Lo enacrel a terminal oe computer functon,

Altheugh many ondes ars tmowse, 1he rend 15 Loward
v universal  T-hileplus-parny ASCLH (American
Standard Tode for Information Interchange) code.
ARCI wans intrnduced by the [LE A, Sianderds
Insticare and has becn sccepoed as the U3 Federal
Standard. Technigues Inr transmitiing Lranspacent oc
hinary dara also cxist withie the sirdeliare of the
ARCH cnde. Special characlors are w0 pside for Dhila
Channel concral,

Aovurnstion of the ASCH code is the B-hit Dala fnter-
change Cude. Primanly, this code differs fram ASCI

B-2

in thar some priating cheracters are replaced by aoa.
frriarng conlral churdesers and the parity ig spesoufied
to be odd. This code is readily edaptable co com-
pUIEF-LO-COMpUEET SOmmdnealiong.

(0 the otker existing eodes, the nost wedely wsed are
the Exrended Hinary Coded Mecinal Intacchungs
Code (LBCOIC). ke 2230 Baudel eode, found o sl
meprinter squipmeal e Four of Bight Code. the
LBM punched-curd Hollerith code, the Binary Coded
Crecimal {8000 zode, and the 6-bit Transiode.

ELCL b un eipht-level coge siniliss s ASCH,
exvep! taul while ASCIL eses 123 eiehih level for paray
hits, LACDIC pues 1n for :nformativa bz, thershy
cutendicg the runge of cheracters o 254,

.22 Synchoonization Ledes .
Preceding the dats and conorol chamscler 05 2
seqienze al” one or more synchronizing (SYM or
Y NLUY charecrers, which have o protoseldefined hit
pulzern. T he synchrontzation chsowlers. arg used by
the recever (o syrochronize, or get it phise with, the
characlers 0 the continuous siresam of Sils, to deter-
mire where esch chwraeter beging and ends, (This is
Lthe churuerer-framing process deseribed i Appeodia
L

B.13. Eiroe-Theiecting Codey _

The protoyals e be described uwse errgredececling
eades proveded for by the DY 11 LRC, CRC-LE, and
{CRO-CCITT.

[.LRC iz a Longitudinal Redundancy Check on (ke
tonal data bits by messwre block {ses Fipure B-17, A
ERC charsster 1o accumulated o both dhe woding
und receiving termirals during the rasemission of g
black. This weeumulation 35 called the Rleck Cheeck
Character (BCC. Che transnutled BOCC s compared
with the accumulated BCC a1 the recgiving stalion for
an cqual eondition. An equsl compansen indicales a
gnad transmissizn of the previcus block.

Cuele Redundaney Checking (CRO) s 0 rverg pows
erfel method of block checking thun LR, A RO 3
a division perfarmad by both Lhe transmnilling and
recoiving stations. using the numecic binary value of
e messuge a5 a dividend, which is divaded by o cone
stinil. I performing ihe dmwision, oorrows  ace
igricred. The guotient is discarded and the remuinter
seoviss g rhe eheek character, which s Lasn trans-
relted s the BOC. The feceiving stabion compare:s
e Lrungiilted fensender with its awn computed
remainder. ard finds Ao esror iF they are egqual.
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Figure B-1  Longitud:nal Bedundency Checking

An iu-l_:rlil-:,: sierther o consians iy by psed Lo per-
Gofn the CRE diviszien The DWE1 makes avinlable
Lwan UKE computations: CRC-16 (which vses 2 poly-
namial of the form &' + 5+ 54 + ) oand CRC-
COTT U gwhich uses o polynoemul of the Torm %' +
%o+ 50+ L1 Bk zenerates o 16-biL I'.F'LL

B3 ESC PROTOCOL (BISVNC)

e ol Uhe moso wodely vsed protocobs is 18M™s Bina-
re Sy rchsances Commuonications (BSC. BSC, alse
havwn 15 BISYNC, has besn in use since [96% for
Lribnartiszivn betwesn |HM computers and remote
lerminals of the balch and video display 1y pes.

LR is onz modulo 2 sum jesclusive-0R ) ol the bils
ir 2ach bit position o all chariciecs noa messige
ik to oroduce 3 BCC, The lgure shows the BCC
celtputalio Sor Sour H-bir characlers wsing LRC,
Fizcl zfaracoer conluing seven daly bits and an odd-
parily bl

B2l Conmtrolling Lhits Trensbers

Taz fermac ol o BEC messdge % sTowen o Figore B-2,
LS uses sunt=vl claasacters b delimat the fields, The
beacer v aprunal iF s uzed, o begas with S0H
(57arL ol Headerd ans: ends with 3TX (Starg of Tea)
The conteres ol 12 header arg delingd by Lhe uesr

Falligg and sddressicg on maHipoier Tioes g 15n-
died by o separabe corceosl messtge and ool by using
the heuder ficld. The test sortion of e feld s vari.
ablein lenglh and resy contan: eansvarear data. I in
wodelined as leanapairenl. a5 delimited by TILE
(Crale Line Escape) STX and TALE ET (End of Texi).
vr BLE ETR(End af Text Black). The black is Lermi-
Huled by 1he B,

BRC prisloenl crnglavs & rigorodas s of rules ior
elalili<hirge, magindaining, nd termenaling o comn-
nicatinns seaucncs. A ypecal sxcheoper belwesn o
dala terrmnal ang the DV 11PLP-11 00 2 poinl-lu-
pownt privale na is illustraled in J:'igun: R-1.

R.X! Errar Checkisg nnd Hevorery

‘g et amd cngrect transmission errors. BSC uses
gither VRO LR or (RO, depending upan the char-
weler sonde, 17 he code 1s ARCTL a3 VRO cheak is per-
Tormed on each charmeter and an LRE an the whale
rogssaew T he I beenomics one 8-hee BCC. IE the
ssnle w ERCTING, CRO-ta " + " 4+ 27 + [ s
vl r-q,:'\,|||l_1r|__|-I i a A=kt RCC.

IFthe BCC transonimned docs nel sgeee wilh ithe BEC
varnpulgd by the recerver, aeif there isa YRO error. 2
MAK spqu=nee (shawn in Figure B-3) s senl bagk Lo
the g sourge, BSOS culls for 1he retzansmission ol
the biogk when an error oecors. BEC will dypacally
reiry threy tines before conclading that che line 15 in
wn nrceeveerible snine. BSAT checks for mequence

crrar by aliermatiog posilive ackrowledpments 1o

st gee Bloacks. ACKO and ACK ] are the rCaman-
sEs o .I,h{' evep-mumhberal andd oudd-muntkered blocks
In zkhe messace, respechiveiy. These are sear in sepa-
rile conlro’ TEEEUEES .

B.33 Characler Cudlng

BSC supports ASCL CEECTHC, o 6-Tar Transeode.
Fabie LE-1 Ly and desorihes certain kil parteras in
each set shat have been selasads Ner the reyueeed BRCT
contral chaructzrs, Some BYC concral godes arg ol
ri-churacier seouenoes.

. —
z-y ’-:rhl | S HLAGE R t‘rn TEeT iTw ECZ
A N m .
“1-ruEd
Figura B-2  BSC Lhule MMessupe Formai



TERMINAL . (I¥11/PDP-11

L Terminal sanils B messipe whose ezl
is d sinple contm chorucler: BHG
This means I heve some :Latg o send

g ot \"‘\u..,__

——
. H'--@ LYITI 0P 1] i s EXT

-~ A .
I\j-;l DT 1 ackewoewiadises ceoeainal oy cgsacniding
e witha i Al g™ rmessags | ACK 0,

——

: ff__
@ Tremoral Receaves “Go Alead, =l

k&; Teomanal Sands Block of Dheta

— . _
i kﬂ D 1T 1L receives Bleck of d2ra and
= thecks or dala ernes, [ 0o 2orar, ump
Lu fi. '
IF an =rur has coonmed  PTGE-1 1 sonds a
corrol characrer C%AK i Meparye
ACKnowlpdpment s ahil meoes Please
_—— telranziur lasl message.”
— ;,_.—'—'_'__'__
-

Terrringl regeives NAK and -t

refTansmits last messape.

Teturn 3 arate . T
; B @I PDP-1 respords wilk ar ackrnuwlzdginent

wessage [ACK ) whick savs ©'1 received thal
. K send me Lhe next messgge

&

W

I@ Verindmal sencls rexl 2lock of date or,
if Lransrmiasinn is complele, s2nds a
canmral clinze ler {F-.[}T [or NI
CHET A RS0 which says

“[ e Sreintel
—_——

—_—

—_——

I @ TV 1 PDOP-LL recsives EOT wnessage and
) RLIEA 1% s CloRing sequenie.

Figizre B+  Typical Data Exchunge Uning 85C (RIGYNLI}




Table B-1
RS Py Chonne! Lendme] Cncles

Cemirnl
Cemle Mpemonic |

Meanup

Sy oelhironeas 1l

EYHM
2R Nt of Heading
ATX. ALt .u:' Tixl
I : Fuik of rl.'::crm.:r.]uae.’!l': A
wrsinon Black
ETE Lad o Transmossion Block
ETX lenad ol Fe st |
. El.-..I-T IFrel il Fraremissiun
EMA) Lnepuire |
ACKIACK A Altzrnazmyg Affuvmauve
) Acknewl edging:
"’-'.-';E'.H 'ﬂr'uil--l’!a.-l'm-_- Transenit Posgiljve
Ackirwledgznens
S AK i ~‘_I!iI|i"|-'3- A knowlediznen
Ll D«uu--l.mk Ex::u:.:-.-
R¥1 Fuverie Interrun)
TTT ' Fernprary Toene Dilay
HLE BT Lisconnael Soguence fur 2

Swenened Lo

‘B.Xd  Thata Teansporeacy

In RSC, the iranspargnl moge 15 defined by starting
the sl Ticld with 1 F STX, Chneg 10 transparency,
Lhe “eniv coniral” cavacter nl <agnliesnee 15 DLL.
Aay D Link conerel charig iges cransmiteed during
the sansparent meale must be preceded by a NLE

B-5

B35

B.d.i

canlrol characiec robe ceenanired as o conleal Tane-
Liar. Whzn 4 oil matrern cquevalen) W DILE appeurs
wilfin he-transparenl dald. reo DILEL are gsed to
peril cransmission of LE as dista. Whan reveived,
ane L3LE 5 diszesarded: the other s tresied as daga,

FRis technaguee 15 called M'eharacter slulfing,™

Daln Chanmed Ldilization

NSO Lronsmiswn 15 hallcduples, The Lne muda be
fureesd arourd Jwice belwesn euch blosk (once for the
achnowledpment sequence and onee Tor the dans
Blockd A0 Felds are dy imilesd by contral characters,
ard ackeowlalemeniy are biandied by ceparate com-
I Anoachroewl#dpment sequence g
regquivad Forowael block wnd for euch acknowledp-
Mzl sequence. & nenirooen of g characler Bmes is
requined Fon el syachroninlion. "B8C supports
a0l prsie- e it and rmcliponms limes.

SEL|UETICES

.56 Syochronizativsn

BEC svnehronizes on cach blnck vr contrel sequence
by preceding che Toematled block wih 1he synchro-
nizing 5% R ehdracers, Twe syochoomizng charwe-
ters aré required, her mene {uaedly Tive] are el
SY M delined as o Laigque bat paltern in eacn of the
Lnree alarmdtoe  cichaage sodes avaiieble wilh
B Inadgitor. some BSC applicatens reguire tha
all 1= rAL -;;I.'mr;.n:l:Ts lollow messages,

B DDCME FROTOOOT,

OO (Mhgial Dasa Commuonicalians Message
Fromoeal) was developed (o provide [uli-duplex mes-
nitgs Lrmsler vver standard existing nardware.

Contentllng Date Tramsfer

The TAROCKMP message Tarsat is shown in Figure B-
4 A single vonirol characer 1 used in a DDCKP
mossapg, e i Le Grsl charadoer in Lhe message.
Theee contrat glaraiers are provides in DOCMP oo
differentianie hetweyn the three possible tvpes al
(| FIERE B '

SCHT il messigey Tullews
FRAD - rontrol messaee follows
[ F - boosi-ap messapre Tallows,

Moz What the use of o Nxad-lepgeh header and mes-
sape sise deshitvatien abviiles the BSC requirerent
Lor extensive nuseape and header delimiter codes.



h EaL ] 4
=T 14°EiTH | L BITE

i .| gouNT | Faai Ft'muslsza.ﬂ.cs
N BITS | LN T ]

T -
APCREES  CAS-' JATA Lac-1

FETE , 1% BITH b WJWBER OF §=Bp* 12 BITS
i CHARAZTERE P TD 24'1:-

11=21%7

Figura B=4 DDMCMF Data Mesdage Format

Figurs B-3 shows a simple example of data gxchange
wgrween the DVI/PDP-IL and o data tzemnal.
bore efficient procedures can be deraved wfier 3
sludy of DT RME,

A.4.2 Error Checking ard Racovery

LDLCMP uses CROC-16 Tor detscriag ransmissien
errors, When anecror occars, DDCKP sends o sepu-
raly MAK message. DDHCMF sdees pat require wn
ack rowledgrnent rmegswgee Tor all data messages. The
auether in the nesponse Tield of @ aormal heuder orin
either the apecial AR or ACK messape, specilies
the sequente number of the lusl good message
received. For enample, iF messages 4, 3, amd 6 have
been received since the last kme an acknowiedgrign
was senr =nd message 6 is bad, the NAK message
apecifies nember 5 whick savs “message 4 and 5 are
aond and §is bud.™ When DM MP operaiss in full-
duplex mods, the line daes nol have 1o be turned
around; the X AK 15 simply added to the sequence of
messares 'er Lie Loansmitoer.

Wher u szguence error oocurs in DDCMP, the
rezeiving slution doss no! respond o the message.
The fransmitting statwen detects. from the response
field of the messuges 1t receives (o7 via timeaut), that
the receiving station is stil loaking for 8 certain mes-
sage and sends il again. Far zsample, if the nexe mes-
szpe the feoeiver expects Lo oreceive 35 5, nul & 5
rezeived. the receiver =l nol change the responss
lield ol its duta messages, which contains a 4. This
sava: " weeent all messapes up through message 4
ard I'm slill lock:ng for message 5.7

Boa 3 Churmcler Saeilng

NCMEP usen ASCH contral sharacoers foe 3%,
SOOH. END and I3LE. The remainder of the meszae,
inclucding che header. is tracspanent.

B4.4 Data 'I'rarlsp'uru:c';-

DT P delines ransparency by use of 2 couwnt lield
in the header. The header s ol fized length, The
vl no e header determiaes the length ol the
|ri|r|.;.p:1rr.r|1 inTarmalhion Feld, which can Do aeeo o

B-h

1A 383 nvree Lacp. Lo wakdale the heades and count
Field. it iz followed by o 16-2iL CRC-16 field; all kead-
cr charecters wrz”incivded i1 the TR zalzalation,
Cinee vulicuted, Lhe courl ig used oo receive the dati
snd o locule tae second CROC-1A, whizh s caleulated
on Lhe daute field. Thus, characier stuffing is avoided.

B.4.5 Liatn Chanrel Ltllizatlon

DD MEP uses either full- ur Ralfeduples cirouits al
oplimum elliciensy, Tn the full-deplex maode,
LILMC M P operatey 44 wea dependoat onz-way cha-
rels, wach conlpiting s o data stezam. Che anly
Jepende ey ans the azanowledements which mas: »e
zenl i Lhe dhana sifeam in the oppasite dirsclion,

Separaly ACK mussages ane odnecessary. reduving
(e curtrol overheid Ackisowledgments are sinply
placed it Une resporse Tield of the nex massage for
tae ~opposity direglion, 1T several messages e
recerved correctly hefore The rerminad is able v send @
message, wll of therm car be acknowleoged by one
response. Only anen o TasMission ortor ooeurs or
when crafliz in the cppusite dirgcling is 1 ght (no dila
mzssape toosend) iE 17 necessaty Lo send @ special
MAK or AUK message. ruspeclivel v,

Mnsummesy. BOCMP data chaenel otilization Tea-
iures inglude .

I. The abilite L ron e full- or hall-duples
Zad7a chunrel Mucilites.

Low cantral churwcler averbead

1. Mo "zagracter stufling "

1 ™o separcre ALK when tralfie is heavy:
“hiz saves on- exlzn 57 M chasacters and

inler-messepe KUps.

5 hruliiple acknoadledgrnents [ip 1o 153
with nne ACK.

£ Taz ability 1o supporl poeinl-ln-peinl and
mulipeice lines.
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TERMIMAL

senly 1 STRT ISVART ) earssz e whish
weans” D want L hepeoyseeilong cdars
L et 1 s e e aumiker of e

fires essage wll he 1"
T . |
A
7)
=L
P

Roveers 51 ALK

Sends Data Massages wnl woresooeise el
st fu-luntl L segiemer Lele sel o 7,
wlizl meame. 0w louking Loz vour
rocssage 17 Ol e messages ey ezt
LI FTEA T L U | PR U e L L |

vl ] wsiiang lar pisspense

L
/f!_/"-r
-~

Corpater A oreevives NAK, bz
Maszeps | oond g <7007 s adapice $700
ungx (e 23, eme il aleeads sonr

o

.-""--.

Froenes ACK anil releesrs Messpgr

Clunlicuer sndicy messapes.

— @

-—

Limies cul becadase ol Jack of respos e
fon Meszange 2 Sends 3 iepiy Tox -

Mogzgpr 2. - —
Ty
ff

fﬁ

k"

D

L

E=lransmits Mesage 2 aad
frlrwing messages.

POt

Receives 5THE ) cssaps

Seds 4 STACK [S1ar1 Ackrnewledae
missage whicl means. "TIE will me .
Frere i L First sigboiaee w2 £9% |
will use i seedieg dzra eesaages b pon

B zoepees Tinre Message | and checks o for

) s quince Al TR errowrs [ share isa

suenod orear 2a e 12 IT rhare i min
LI ST R LR

A TR ezror wag delzelnd, Dempele: B
wonnds @ MAE mezspe with e mespons
licld wo e L welich earang: A inasgages
g o ¢d Mootz 3500 hawe een acceple:d
and message | s inerrnr”

serds ALK resaonee af | eilher i 4 sepamate
ALk mgasans or i e esaaie el ol g
dala meszage

Lhscand messaps and sart for proper
Miizag 2

Sendd W AUK responses ol | i e
veapungs (e,

Figure B-3 DDOCMF Sample Handshaking Procedure
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Bd.6  Synchowiliation

DOCMYE wchizves synetranization Lhrovgh the use
of two ASCED SY™ chamaciers preceding the S0H,
ENGL or BLE 10 s nel neegssity 1o dydchroaize
bl wees mieaames s lnag s no g2 exiats. Gapn are
filled with 3¥™ characiers Tao sync charazaers are
required, her mare arc usadlly ranamitted. 1F sy
chravizeran helwecn meseapss is deliberateiy lost by

g8

whnging PAD [all 181 characierz, the inesmessage
incereal must be et least 14 characler timea in length.

B.4.7 Hootstrwppleg

Dy MUE by o BOSISTIa message as part of the pro-
iocul [ beging with the ASCIL concrol charasies
[*LF The wfarmutor Teld contage (he svaoem
redviad peagrams and s oty Ursncpirenl




APPENDIX C

GLOSSARY OF TERMS AND ABBREVIATIONS

ACE - Achapwledoment

AUKE, 40K T afirmanive Ackreraledivnnoal ] - Thast
rzplies (DLE sequence in Bigary Svochronons Come-
municalions) tndicale chil 1he previous L misson
block 15 wedepled >y che receiver ol that 18 s raady
e aucepl Lhe n:.:xl Bluck of the transmrossoen. Dl af
SR 0ol Ak | nnereacehy poovides sequential
checking contend fon a senes ol replies. ACK (s alsn
an ailieenative fready to receive] reply oo a statgn
seleciion (multipon ), or o Lk sation EG T TR
(e Bad ) on ponar-wo-poin? aperatian.

ASTH - Anerecan Slandaed Tode Mnr Tnformacioon
Inlerchange. This s the ecde eseabkished as an Ameri-

zar slandard By the Americin $iendards -

Asgocialion,

Ao Cutling L FACL] - A dialing devics
(Rell 80T ur -equivalent) thai permits 2’ business
smaghine o dial salls wutomatically aver the commu-
il icans melaesrk. '

Fewrelond - In the pricess of modulation, cthe base-
trund’is the Trequeaey bimd secupied by the aggregate
ol the transmicted sigoals wlen Tirst wsed 1o medelale
L CUFFiCr.

Bawd - A unit of signaliag speed, One baud corre-
sponds Lnoa sace of ooe sigrsd element per secaond.
Thus, with 3 durazian of e sharles, signil element
of Z0 me, the modulation rate is 50 baod.

Baadiir Code - A cnde Tnr rhe Lrisnenrssion of data in
which five hits zepresent ong charscter, 10 is nomed
for Emile Hawdae, & pianser in prenting telegraphy.
The mame is uswally applied 1o the code used in many

teleprinter systenis and which wis lirst psed by Mar-

ra, o somemperiry of Baldel,

SOC - Blnck Check Charaster {g.v.1
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Binary Svwchronowr Cammunicaiions "R5C) - A uni-
form discipline, using o Jdelined set of control charac-
ters and contral seguences, for syvochronized
rinsmiassion of bimary eoued data beiween stations in
iodara communscations system. (Also caled
Bl M)

HIN VA O — Himary Synchranous Communicakions.

fiack Checw Chibeetart AUCT - The resull of o trans-
mission senfication algorithm accumuoliled owver
trinsmigsron blosk, wad normally appended i the
ez e p, RO, 1R

Myte - A& Binary elemen? sring operated upon asg a
unil and vsually sharer than & compuler word, c.g.,
siz-hir, eighi-hit,-ar nine-bit btes.

Cwrnier - A coatinwows frequensy capable of being
rmodulaled Grimpressed wich a sighal.

COITT - Conmsee Conseltaf Inteenationale Tele-
Eraphigus et Telephonique. An internatanal con-
sullative commiltee that secs international
cOmmunicarions usage standards.

Charrel - [a} A path for elzctrical lrimsmission
belwesn two or more ponis. Klso called o ciocoil,
laailiLy. Sine, Link, or path. ib.}'] he physicul Tecility or
puth pius conlrel codes. within whizh the actunl dote
10 be transferred is emiosdded

Chorpeter - The agtual ur coded representutien of 8
digit, letese, of special skl

T r} = Carricr €n.

Commanieation Coreral Characier — [n ASCIH, &
lunctionul churacter intended to control or facilitate
irunsmission ever data nelworks, There are ten con-
iroi characiers specified in ASCI which form 1he
bausis lor charactzr-oriented communicasions control
procedures, 15ee also: Contrcl Character)




Corcerirpdar o cummapications device thut pro-
vides 4 commurizatian: capanility beiwesn many
fowspeed. usually asynchzonous channels, and one
ar mare hgh-speed. Jsuaily synchronous channels.
L.xaally diltersnt spesds, codes, ingd proloenls can be
sccommodated un Lhe low-spesd side. The low-apaed
channels usvally operse in centenling, requiring bui-
lerving. The cuncentruter may have the capahulity 1o
we palled by oa computer, aml may o in turn poll
weninale.

Crorditronieg - ke addition of eyaipment w leased
vouce-grade Lnes to provide specificd minimum val-
ues al line characteristics reguired for data rransmis-
sivn, e epahzinen aed echa suppression.

Comentan - A& vondilion an p eomoenications chan-
el when Pao or more slakiens 1Y 20 transmit at the
EAMeE Time

Samean Charrcter - (1Y A character whose ogeowr-
renee ingd particulas contexe insoacss, modifies, or
stop- a cantrnl fonation. (2.} In the ASCH eode, any
of phe Frst 32 charaoers. (Ses ales: Com munisations
Cannrel Charaaner,)

Ceapemnd Preedare - The micans 1sed 1o control the
crdesly commusnization of infarmation between st
linns on a datz Enk. Swn: Line Discipling. (See alse:
Prminenl.]

CRC - Oyclic Redendaney Check [q.v.)

Croon Telh - Ulnwanted insertion of signad Moom an
adjacent commiunicaticn channel.

5 - Cleer 1o %end.

Cefic Sedundancy Check SCRC) - An errar detection
scpeme 10 which the ghegk characier i3 generared by
raking the remiinder after dividing all.the serialized
bits in o hlogk of data by a predetermined hinary
numbaer,

Thrraphoae - A rademark ofthe A T.&T. Company
L ideneidy ihe data sets [modema? manwfactured and
supplied by the Bell Svstem for gse in the iransmis-
sion ol data over the repuiar telephone netwark. His
alin a service mark of the Bell Svstern chat identilies
ihe cransmission of data over the regular telenhone
nciwork {DATAPHOMNE Service).
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Do Fink - Ar pssemaly ol erminal instaililioes
and the inlerconnestiag circits operating aveording
In a parizculur snethod that permils infarrnation te he
cachanaed hetween wrming installagoes, NMoter The
methed of operation s deinsl by paricolac trans-
Cizgien wdes, transmission ande, dicectior. an<d
cartrol.

fare Sel — A devies Lhat voneerig the signals of
hisinsss rmasnine to osigrale that are aaitsble [or
EralERiLs o ©FEl SO MU Rication nes and vise wer
sa. It may elsn perform other related Turclions.
(Hame as “roeden:

OOCM P - Digical Date Commenicalions Messsge
Prodese ! A& wniform discipling Tus the cransmassian
ol datin belween szalions 12 o poenl-wo-poiat or mulli-
cminl data commurizations svsteny The melhod ol
chysical data transfer wsed ey be paralkel. serial
svrchinanus, or secial aysechronaos.

Demoduiarian = The prnceas of cetrisving an unigingl
stgnal From g modutaned carsier wave. This levhii]iee
i used i duta sels 1o make commumeation signals
cnmpatibls with business machine signals.

fict-E = The awe 0l a dial o1 push-bulten ielepluoene
o imitiace o stitn-lo-stacion telephooe cull,

Mehir - A pair ol kivary digits. Used Lo enoede the
lowe carrier phase ~hifts reqoired for banary modu-
lation by modems.

fhirecs Memory Accegs (HAFA ] - 4 fazility that per
rera 150 wrensfecs abrectly oo or out al e oy
withaet pass:ne Uhrocgh e processer's gemeral reg-
icters; either performed independently ol the process-
ar o7 on 4 evele-stealing basis, {Same a5 ST

DLE CDatg Link Freape] = () A contoul characeer
wsed in BISY N wo provide supplementory lg-con-
trol sipnals (gurtrol character sequences of TILE
sequences), These are lwo-character sequences wehere
the first churacier ia DLE. The seeond chargwee vari-
es acording to the funclion desiced and the aode
weed. (B A gonlenl character used 0 DTOCMP w0
aipnal w busalsIfa)y message.

Puplex = In gommunications, peruining W o sinlta-
neous two-wivy, aldependent cransmession 1 hoth
direclions, somelinns referred 1o ez Tull-deplex.
(rancrast with hali-deples.y
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o e~ Preended Bmaey O ncded Decienal Teger-
vhoree 4 ooebe A 8 by chareiee aodde ed primaniy
n ABM apapment e 5_'._:-|||.' merveides o 250 diMer-

o B e es,

Lol A portoe af the remsmmilied soenal reierned
Cro <hoe rhistasn s e ke aoures wech sulMigmen
rragailuade sod daiay s s o calse icterfereiee

FAC g ) - fe ) Losed tn BLISY MO a5 o request
har respasize s chigin idensilicabion andfor an
enhcnlien of elaece slatus, EMNQ s transrnitled as
parl ol an mitialzation sequence (hng bidp in poini-
Li-pine eperdlig, and as the fnul characzer of a
selesien g pollinge segaence in suloponl eperatian.,
[eed Dl inn DO M P L signal o cuntrel message,

FIOT b oot Tresppsapierioes - Indcales Loe end ef 2
Irmeaniana, winsh ey nslude one ot more mes-
sapien, il rewets all stations vn Une line o contral
wde Dushoss ) gerenesausly oo ars within o cransmis-
s Nlese) EOT s alse tragsmitted as o nepative
AL T R S TR rl:_:ll'n]__l SE LIEMGE,

ETE - Fed ol Transmossion Wogk.

ETA Ewcd gf Teady Imslicatss the encd ol o ressipe,
I orealtiphe rangmissien Blocks are costamed o
MoasagEe 00 BSC systerma, ETX tenminales he last
Aock ot The rmessape, (FTE v usenl o dermanale pre-
cading bleckxsy The hloce cleck shariczer 15 sen?
irrmadiataly Fallovweng FETX ETY reguwirss o reply
indicoine she recaramg shiine s skatus

Exerienie Rowhive = & program e nomiloes svstem
aeriery end ranalers 2entral o wobordinate pro-
zrams lor hardling. When dandling s cinnplele, con-
o % retarned Lol exeeutive. When the seslem oy
inactee, Lhe sxeculive smns v en olle mcele,

Faciticl = hae Channal

Froi-agndey - oo UE[‘.-lE“Z':..

i - High [posioee),

Flaft-Dupdve = Pectdimng nean alleraalg, one-wey-at-

a-ticre mdependear Savsmssion, (Contrast with
dipiles.n :

Nesgher =1 ke concral informalion prefiaed in 3 mes-
stk Ll source o0 deslingtion code, prinricy, nr
messips Ivpe. arn: Heading, Leader.,

Hdte Laap = See Frecarive Roanneg,

P ieteemediae Tevd e Biveer 5 protranoer ©mm- .
arggieioer, Wkl A cnareel claracier aved 1o 1e1-
el an mmlercediale hless of ckaraesers, The
hlceh sheek sharacior = senl snmediately fallowing
iTIL by v ling toesienand ceenzs, Fhe response fal-
evwrnz LTW or LT% alsw applies Lo all of the ITE
coerks rnmediacely prevedinge the Slock terminated
lw ETH n- 111N

Lo— Lo,
Lt = See Chanrel
Lt - Ses Chunnel,

Lowpinedingl Kedundaney Check (L RCT A svsiem of
errer conerel based on the fransmcssion ol a Block
Check Charosrer TBOC) bazed oa preser rles, The
sheck lotmation rale s applied in the zame manner n
vk characler,

LRC - Longiludingl Redundaasy Cheek.

Afark - Proserce of 4 sipaal, In telegrapny, mask rep-
resenls Lhe closed condilion aor carrent flowing.
Lywicalent o g oary ope conditian.

Mg - Contcuclion of modulaar-demadolator. A
teerie Chan moadelinles and demodulales signals trans-
el ien] cverr communicacion Tacilizies, [(3ume ac data
e

Modloties - The process by which same characcer-
Hhe ol a high-lrequency carrier signal is varied in
agrordianee wilh another lawer frequency *informa-
lan’ wignal. hes sechnique is used 1 data sels o
make suginess-machine signals compatible with com-
rrustiben Guciiles.

Midpealeving - The divisaan of a ttansmission Tacility
o Lo or mors chanoealks,

Midvipndnr Oircuny — & cirouin mtercannocting several
sLaricns. : :

MAK FNegative Ackaowledgment, - Indizates that the
previous ransmission Block was in erear and the
reveivar 15 Teidy to acoept 4 rerTansrmission of the
erroneous block, NAK is also the "not ceady™ reply
1 od aralion selection [rmulspniaik oe o an
iniialization sequence (line hid] i poioldoepainl
CPErlc.



M- Friice ey .l'-!r-rll.m'.'.': CARN, - Hip;h pril‘,lril,:.' Ay
transfer: 1o iy PO Processoe. These are Jimest
MMy JCTE 5 v ravafers, amd are Boaqored :—.-:,-' ke
i g TE T bt bt csesies alas - matruglhine execu-
opn SN dan ranalzss iz be made nevween any
vy pamiplers! deviees wicanal riz supereision of the
provessur. tanrnale, BPR franslors are betweer a
ts sloraes Jiyod, sueh 24 3 dise and aore memiry.
An MPR devics has wery 1350 azcess 1o 12 bus and
v il oal igk dala saces aoce it has corerol.
Tl peezesaen slzne g ot wllzeled v che {rapster;
lereforz, the s can relirgeisk coatcal whis
ool e s o peroesa, Ree DAMA

Moo= Treaoveeat Andy - Tranamission ol caaracters
oo delaed charooler formoab e, AN
LBC LI, nownsch ol delned sonmral chameters and
|_'q_'|_'.|l_.'|_:| choarwler SRCLRTICYE I ml_q‘-ﬁrli.ﬂ.—.‘d Aand
iresled o wineh

[H)

YO wen Fb-:.-l'll.".
Yaeafivd Treanzvindvooe - Merhnd of anlfnrmatisaon trares-
fer 11 which 22 nils ol a charaarer zce senl simellane-

cLaly. Cantrael witk derial ransmession.
Faily - bee Charnsl,

iz = A centraly contrelled method of calling 3
umber ol poirts te permit them Lo sransmit
Al el or

Meremie ar Meeeagense - Ceedesl bl iep ngene Gz aof
mcssges ocder 07 thair desggmanied inipesrianee,

C.E. GrEEnL or fouliag

Froore Lame or Peivre Wore - A ghanae nr cirenit
iurrcshed teod sumezsber fer Ris o cxeldsive wse (ren
d.zi-aph

Provecad = A s ol rzles whiek povern Lhe saguenc-
icp. Eencilicalgne, sencironigaliorn ol data
il otween bt ermieals

HE 1|

B - Beccivad Characar

feverar doveeran (BTN = I Biamy Syowchoemens
Lo ticatiend, 3 caalral characler scguenee (THLF
sEgUSce] senn bee o receiving stalion insiead of ACK L
cr o ACRE [o sepuesl prematute cerminalion of the
TR S50 TN PTCEESE,

-4

=5 - Requesl -0 3erd.

SMC = Bwnchronous Erala Link Coentrol. A prologat
Zar dhe transier of dats bolwess soalions (noa pons-le
!.‘:.'l:l'll. T F!-q,lllll. Lt St Eeemel e SYn-
chrunmany il DalsmsEain Rangues.

Yerzwee Ling - TErRNBEAL 3 WRIRAITCSSDN ne in s
L path, cangng @iclay elerazre in che izephone
swilchimg gtwock tnoor gger 214 comzlete che oo
helaeen 1y raling stdlion and RS TRy|
Wopse gr ke osler indeclively coapies bebween
Lrrertiaiun Lz and the ermenal Papaivalens e e
g the: Fandset Voll the aoek™ clo enaveinnal iehe-
el inAzrament or o s

-
i -

]

Aeferitee Callike - Che abiliy o o tracsinaticg sla-
Lokt 2 gnecily whieh el seearal ~tatwes o tlbe sams

liag s Lo receivg ) megbage

Serppd Vegaeieoiin oA netknd of isnfarmalion srane-
ler in which the bors compaosing @ charasser are senl
snfreeiicly. CwnTrasl wlk parallel czansmissen )

Sipnad  In cemmanicatine theary. anictensional dis.
Iursimee a4 ecrlmanicalion syelert, (Contrast wal

rasise.

S A =i, Prsl-oul nardware beflec, such ps the
Ko Sin and the MRERE i1 the DI whch ose the
TR Miopagaizle Regieter [, dewcoibed i Apuaen-
dix B

Srogntea Mede - Operacan ol 3 channel n one diroe
ten only worn ao capahilicy ol cevercing,

Sngle-dddrers Messape - A message 2 he deliverad
oane Sesnnakiar ol ’

Sraet s Weppiee C5CIH Tadh In Biadry Syacaranaas
Coammunizaiens (BISYNCY arecedes o block af
heading vharaciars, (hey Ta DOOMFP. sypials o datle
TSRS

Setiras e althe inpul o SUEPLE pQINGs on £ com-
THLFGL TS SYSECT,

Sl a DLE - Send a Drats Link Lwape ok
1usl prior oo the churasier 1o be transminied.

ATE T

5TA - 5turl ol TexL




Suomchrenas FTite (Y YN - Charscter wsd s w lime
[ill 1= 1he iII'I'\-iEI'I'I\.: it a7y Aiba ar contral :hufﬁ:h:r I
Eiiai senchrerisatinn. The sequenae of Two copt-
lindrds §¥ ™5 iz eead Lo establizk svrchoarizacion
scharazter phesed Zollowsng wock bng Sernaround.
Komrppe Liir = Thres doclan coencetnr alncks snourizl
e toeens arl eomahle ol aeon M odaizng gy Lo ol
Fes mrodile Sprisies cireen snardss When twa svs-
Pz ey an: comeested e e g dowble seatemn onit.
up: b e Bes red dles oy be sccommuosdatbed,

Tedein e niet Evchoage Yerdee (00711 - Ao .
ruibc lelep=ntzs exchanae sweeching servive prmeal
bre Woeilert Loapon,

Tuier = A e arnatio telep nle s cachiEage saehing
ey prosdeed by Weestern Cinien,

Dosaporarr Tt Meda- 0 FTR = [ Binary Syacaro-
veiun o msnivadars, L coalral characler seiquene
CRTR L NON sers by Gocransaulonge slabiun 1 either
il e o dehine TR AR MIS 0N O T A E an b
2 IRE TEAT TS On T TroETEds

Toeny = lernnm,

Cid b perine ac Ahich inlormalian gin
ciles ce leate o sarsmemcalion neiwor, (R An 1:0
slovive deinzned 20 receive ar send sovrce dalio inoan
CORRITCn: associalad with the weh o he perlormad.

Frrndne

entry Looand esit Mo ghe cradsparcor mode s
it lenl I i segpdene |'l|."_|1._i|'.r'|i|'|g warh i 5;’!u’.‘ci3| Dhaca
Itk Faeape (MLEY charzeler.

T - Tereporary Fest Delay fg v ],

Py — Fhe single, d@xbochaomous, high-speee bos
strciume shaned by the POHP-3 T procesaor, it a2meg-
vv il bl s perigherals,

Leesitogn Foad - The =lectzival connecten of owo §h8)
oulpals snad one 36 npot Lo Linhos sipnast Tead,

faid Lo = A inpaats s & Inad oo the outpoes
A TTIL. aner load reguices L5 A ar
arctd oo A0 oA b +3Y The load impased upon
it coiput By s idpoe can be defined a5 3 number of
Liit frada,

driving 1

Feerus - Twe wards, censaining che vulue al 1he pro-
PFAM COUNCEr NG Processor slolus word, respelive
[v. thal direst Lhe proces=ar 1o § new rouling,

Feetar Addreis = The acdrass of the lugilion canfin-

apehle o trarsrntone entres o and chsiming al-

pul i The syslep ol whichoal s o pare.

Tewd = Tl parl ol she messaps which gontiins the
substarcree wfuemanienr e be coneever] Someinme.
villed “Ranle'™ of the nessape

Frpepeeved Mode - Traasmiszion al hinare daia
with the seengaition o mast contral characters sup-

pressced, La Bicary Svnchronous Communicabions.

g The vecher words,

Frertiow’ Redaadewey CAeck *FRO - A check ar par-
il bor added Lnocach character in g message such Lhit
the aumber of bils in sach chazacier, including Lhe
parity beeos odd (odd parilyl of even (even parity)

Filaiie = A storaes device whose conlenls may b
altered by g moweer shuc-oll, Che DV BAM 153 val-
alrle dewpce '

CFRE - Verbal Bedundaney Check

C-3

WA - Wi Heforg Tranamil Posweve A cknow)-
cacmaena e Biasy Syochronaus Comrmunications,
thi= E scquenae is senl by a receiving scation to
incicate 1har it s wemporarily nod ready to receive,
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Reader's Comments

Your comments atd suggestions will haip us in owr contineons effort to improve e guality and oselolness of

wur publications.

What it vour meneral reacliom to Lhis manual? In your judgment is it complets, accurate, well orgaeized, weli

written, vtc.? [5 9t casy o use?

Wbl Nealures ane most use [ul?

—tan

Wigal faults o you Find with the manual?

e

[3oses thes sl satisty the need you think it was intended o satisfy?

Tdoes il sulisly poer needs?

Why?

Would you please indicate any factual ermoms you have found.

Fleasé destribe your position.

Mame

sireet

City _ Sate

CIrganization

Department

Zip or Cauntry
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