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INTERCOM VERSION 4.6 12 I 

-
RELEASE DESCRIPTION 

INTERCOM 4 in conjunction with the NOS/BE operating system provides TTY Bnd CRT terminals with time·-shared access to 
CDC CYBER 170, CYBER 70, and 6000 Series computers. Remote batch jobs may be l'Ubmitted from terminals equipped 
with a remote card reader and printer, Crom a remote computer (1700 or 8231) running an mpORT f,)llckage, or from a low-. 
medium-, or high-speed batch terminal. Programs written in the FORTRAN Extended. COBOL, ALGOL, CO:'IPASS, and 
BASIC languages cnn be submitted Crom II remote terminal for execution at control points; the user at the remote terminal 
can interact with the executing program. Program output can be routed to the line printer and card punch at the central 
site or to a terminal equipped with line printers or card punches. Through the system pe:ms'lent iiIe feature, input from a 
central site magnetic tap!! or card reader is available to the remote user. 

HARDWAR,E CONFIGURATION 

In addition to the minimum hardware required by the NOS/BE system, INTERCOM 4 tequires the following equipment for 
communication and operation. 

One of the following: 

CRT terminal, model 214-11, 214-12. 217-11, 217-12, 217-13, 217-14, 711-10, 731-12, 732-12, 734 Remote Batch 
Terminal, 714-10, 714-20, or CYBER 18 
or a model 33, 35, or 38 KSR or ASR Teletype terminal, or a 713 Teletype compatible terminal, or a 751 TTY com
patible terminal, 
or a 1700 or 8231 remote computer running an 1:\1PORT [lackage, 
or a 731-10 Low Speed Batch Terminal (LSBT), 732-10 ~Iedium Speed Batch Terminal (:\ISBT). 
or a 733-10 High Speed Batch Terminal (HSST). 

Also: A dedicated multiplexer on a dedicated channel 6671, 6676, 6673, or 6674 (6671 for Teletype and/or CRT ter
minals; 6676 Cor Teletype terminals only; 6673 or 667-1 Cor high speed connections to remote computer). 
Or: A dedicated 7077 Communications Station on a dedicated channel with a 7&1 Local Communications Controller 
(LCC) for Teletypes, XSBTs, and/or CRTs. 
Or: A dedicated 2550 Network Processing Unit (NPU) on a dedicated channel Cor TTY and/or CRT terminals • 

Also: Datil. Sets for communication between the remote terminal and central site: Teletype terminals require 103A 
Data Sets; CRT terminals require 201A or 201B Data Sets, or CONTROL DATA 358 Transceivers; remote computer 
and HSBTs require 301B or 303 Data Sets and a TELP.-\K A communication line, or CONTROL DATA 358 Transceivers. 
J:{cfer to the Control Data Communications Handbook for specific details of the eY9.ct modem strapping option re
quired by INTERCOM 4. 

Required Hardware Options 

711-10 
Data control 711-102 

714-10 or 714-20 
Display (8x80 or 16x80) 714-122 or 714-123 

733-10 
Data Set Adapter 733-130 
CRT (16x80 or 18x64) 733-150 or 733-152 

731-12 
732-12 

Memory increment (8K bytes) 730-100 
Display (l6x80) 730-101 

731-10 
'l~2-10 

Display (lGx80) 730-101 
Cyclic Encoder 730-103 
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Hardware Options 

Teletype 
Paper tape reader/punch 

211-11,217-12,217-13,217-14 
Card reader: 224-11, 12. 13. or 14 

. Line printer: 222-11. 12. 13. or 14 
111-10 

Mernory option (16x80 screen) 711-100 
Character printer 711-120 or 711-21 

'114-10 
Display (8x80 or 16x80) (up to 8 additional) 714-122 or 714-123 
Character printer (up to 3) 711-120 or 711-121 

131-10 
132-10 

Card punch/reader (66/330 cpm) 730-104 
Memory increment (if additional peripherals are used beyond the basic 
L/MSBT cllrd reader and line printer) 73D-I00 

133-10 
Card reader (one additional) 733-120 
Line printer (up to three additional) 733-110 
Card punch 733-101 
Memory increment (if additional peripherals are used beyond the basic 
aSBT,.single card reader and line printer) 733-140 

INTERCOM has been tested in an environment containing controlware Dearing the following part numbers: 

131-12 LSBT 66129100 
131-10 LSBT 66185300 
732-10 MSBT 66129200 
733-10 HSBT 66152800 

1091 Lee OZA 66020700 
1091 Lee OZB 66200100 
7091 LeC OZF 66244000 
7091 Lee OZD 66234900 
7091 Lee OZJ 66235000 
1091 LCC OZH 66292500 
1091 LCC OZL 66292200 
1091 LCC OZN 66292100 

RELEASE !'<tATERIALS 

INTERCOM Version 4 release material consists of a magnetic tape (PLI2) containing the I:-ITERCO:l1 program library as file 
one. 

NOTES AND CAUTIONS 

Mode 4 Sequence Bit Processing in IMI 

For synchronous !\lode 4 terminals, the INTERCO;\l I!\II driver checks the sequence bit on the station address word oi re
sponses to all display :'IJode transmission. This is additional validity testing not done by previous I:-ITERCO:'] drivers. 

It has been empirically discovered that some Mode 4 CRT terminals work properly in all res\lects exee"t that they co not 
properly process the sequence bit; generally, they send a zero sec;ue;]ce bit in all transmissions to the 5000 computer. T~,is 

problem is a terminal malfunction. a loose wire, or bad hardware cnrd. Such ter:ninals may work pro;:>erly uncer p~e 4.2 
systems but will undergo endless retransmissions of one of the first two WRITES to the CRT screen under Version 4.~ end 
,mbsequent systems. Should this .'etransmission be observed regularly when a particular terminal connects, hardware su;:>port 
I?ersonnel should cileck the sequence bit (bit 2,1) in the station address word. 

Line Skipping on 714 Nonimpact Printer 

When column 80 is reached, an INTERCOI\I-generatcd line skip occurs. i1-l nonimpact printers have a photo cell switch set 
at column 80 to ~ip a line. Thus. when input lines exceed 79 char!lcters, output is double-s;:>Bced. If this is not deSirable, 
the site customer engineer should be requested to move the photo cell switch beyond column 80. 
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ERROR Proc(;ssing on the 711/714 

On til<.! 714, the ERR enable/disable switch should be set to ENABLE. On the 711, thp. F.RR disable jumper should not ~ 
present. This allows the controller to give an ERR response both to writes to nonexistent s',ations. and to invalid messages 
jn general. 

Character Set Support 

The IP.CSET Display Code character set selection affects INTERCOM only with respect to 63-<;)1'-64 character set selection. 
The BCD and ASCII printer character sct default and 026/029 keypunch code default selections affect only the remote 
batch terminals. How it affects each one is described in each terminal's reference manua" 

In addition to the IP.CSET display code character set selected. INTERCOM allows users to select extended (95/256) char
acter sets for communication with a mode 3 type terminal. These sets are described in the INTERCO~1 Reference :\Ianual. 

2XPPU Speed (CDC CYBER 170 only) 
; 

When INTERCOM is run at 2XPPU speed (JP.PPS2X=2) with a 6676 mUltiplexer, model F 6676 must be used. 

Limitations and System Considerations 

1. 

2. 

3. 

4. 

The following NOS/BE commands are not allowed as direct INTERCOM commands, altiough they are allowed as pa.rt 
of a job created through EDITOR to be submitted subsequently for batch execution. RF.QUEST is allowed only (or an 
automatically assigned allocatable device. 

CKP, DMPECS, RESTART. LOAD. LlBLOAD. SLOAD. C~TLOAD, ECSLOAD, EXECUTE. NOGO. RPACK. 
LABEL. PAUSE, ADDSET, LADEL~TS, and YSN. 

These com munds should be given an access level of 7777B when a deadstart tape is made. 

When the CONNECT command (or CONNEC call) is used. the specified data is routed to or from the terminal each 
time the file is read or written. When simultaneous operations are to be performed, no more than one file should be 
connocted to a terminal for interactive operations at any time . 

PASSWRD clln be run while INTERCOM is up; normally. however. it should not be Cone as IN'TERCOill users may 
experience poor response to LoarN, SEND, SITUATE while PASSWRD is running. This may also cause file security 
problems. 

Teletype operation via the 791 LCC differs from Teletype operation via the 6671 or 6676 multiplexer. 

8~bit data is not currently supported on Mode 3 (TTY) devices conneeted to the LCC. Improperly formatted 
paper tape input to the LCC may cause the TTY to be inoperative. 

GENERAl. PROCEDURES 

Installation of a complete INTERCOM system requires establishing installation parl\meters and insta.lling from the 
INTERCOM OLDPL. The card deck described later can be run at the central site to install INTERCOM. FORTRAN 
Extended and COMPASS must be installed before INTERCO:'I can be installed. 

INSTALLATION PARAMETERS 

To configure the INTERCOM system for a particular installation: 

~ Parameters in the INTERCOM common deck INTCOM may be changed to affect the characteristics of 
INTERCOM. 

• An equipment status table (EST) entry must be established for each multiplexer dedicated to INTERCOM. 

• In C:\tR. a mt!\tiplexer tllble must be defined which contains subtables Cor each multiplexer dedicated to IN
TERCOM. 

~ The inlltllllation deck must contain Illl assembly for each variant of the low speed hlultiplexer driver required. 

• Ccrtllin tables within lei, lQP. and 3TT can be set to control use of selected commands. 

• Parameters in the EDITOR common decks II'FTN and IPCOM may be changed to affect the characteristics of 
EDITOR. 

• Parameters in th" nlUltillser job common deck;. \lUJCO\\ and CMUJCOl\l may be changed to atrect the char
acteristics of multiuser jot.\S (particularly EDITOn>. 
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INTERCOM COl\lMON DECK SETTINGS 

Release values are shown in the following list of INTERCOM parameters for the common cleck INTCOM present on PI.l2. If 
these parameters are to be changed, the cards containing the proper code with the .CEQt: macro should be placed after an 
*INSERTINTCOM.43 directive and inserted into the first update record of the deck PL121. Alternate tested values are 
shown in parentheses. 

Across-reference listing showing the routines that reference each INTCO~J and IGSCO~! symbol may be found in Part m. 
IP.IACES CEQU 11 

An ll-bit field contains the user table access field and user permission bits. This value must be the same as the value for 
IP.IACES (refer NOS/BE IPARAMS in this section). The entire 11 bit field is used to determine if a user has access to a 

. speC!ICic utility or routine. The setting ot IP.IACES determines how many bits. right justified are to be used as the access 
level. The remaining bits (ll-IP.IACES) are used .as permission bits. 

User access level is an octal integer (range .0 to (2** IP.IACESH) and is contained in the user table after the user logs in. 
User's access level must be greater than or equal to the command's access level in order to use a command. 

Permission bits Corm a mask constant (range 0 to (2**{1l=IP.IACES»-1). Each bit which is set in the command's permission-. 
bit mask must also be set in the user's permission-bit mask in order tor the user to use the command. 

I lAJ and LOADER check permission bits and access levels for commands found in the NUCLEUS Entry Point Name Table. 

I 

A program in a library, specifically the Entry Point Name Table entry in the NUCLEt'S library. has an ll-bit permiSSion 
bits/access level value. In addition, only this type ot command verb has associated with it one additional bit indicating 
whether the entry is control-card-eallable. In the EPNT entry, bits 1-1-4 contain the permission bits and access level re
quired: bit 3 contains the eontrol-statement-callable bit (0 = not control statement-callable). lAJ checks bit 3 Cor all 
control statements. 

EDITLIB allows definition or permission bits and access levels via the SETAL directive or the AL parameter of the ADD and 
REPLACE directives. This value is not access level; it is a 12-bit value combining permission bits (upper ll~IP.lACES bits), 
access level (bits IP.IACES-I), and contro\-card-callable (bit 0). The upper 11 bits of this value are the required permissions 
and access level found in bits 14-4 of the EPNT entry. 

During aPASSWRD run, a user's permissions and access level are defined via the A=acclevl parameter. This value is an 11-
bit octal number combining permission bits and access level. No control card-callable value is associated with the user's 
aeclevl value. 

IP.IACES may be given any value between 0 and 11. If IP.IACES = 0, then the entire field is permission bits. It 
I IP.IACES = 11, then the entire f.ield is access level. 

I 

I 

Example: 

1. IP.IACES = 6 

2. EDITLIB rlID with directives 
SETAL (FILES, 201) 
SETAL (ASSETS, 407) 

3. PASSWRD run with directives 
ADD U=USERl, P=PASSl, A=2 
ADD U=USER2, P=PASS2, A=302 
ADD U=USER3, P=PASS3, A=3077 
ADD U=USER4, P=PASS4, A=l515 
ADD U=USER5, P=PASS5. A=0712 

4. As the result ot the preceding installation, the (ollowing relationshipselCist. 

PERMISSIONS ACCESS PER~nSSIONS 
COMMAND ASK LEVEL REgUIRED 

FILES 1 0 0 
ASSETS 2 3 1 

PERMISSIONS ACCESS PER'IISSI0NS 
~ ASK LEVEL GRANTED 

USERl 0 2 NONE 
USER2 3 2 0,1 
USER3 30B 778 3,4 
USER4 ISB 158 0,2,3 
USERS 7 128 0,1,2 
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USER1 
USER2 
USER3 
USER4 
USERS 

~ 
PO 
ALLOWED 
PO 
ALLOWED 
ALLOWED 

~ 
Pl, AL 
AL 
PI 
Pl 
ALLOWED 

USER X COMMANDS ALLOWED 

Pn = Denied because user lacks permission n 
AL = Denied because user access level too low 

IP.1BBMN CEQU 24 

Minimum number of (small) buffers needed once remote batch activity has been initiated. 

IP.IBBMX CEQU 36 

Maximum number ,of (small) empty bufCers needed once remote batch activity has been initiated • 

!P.IO CEQU 1 

If one, the INTERC;:OM user id is used as the default permanent tile id by co,mands STORE, FETCH, and DISCARD. It zero, 
the permanent file id must be speCified by the INTERCOM user. 

IP.IOFL CEQU 55000B 

Default field length asSigned to a user's program when the user has not entered a field length (En). 

IP.IFC· CEQU 700 MILLISECONDS OF DELAY FOR FIRST CHARACTER 

When the 1Ml driver completes a transmission to a CRr device, it assumes that the terminal will receive the message. that 
the line wlll turn around, and that the 6000 will receive the Cirst input character from the terminal within IP.IFC 
milliseconds. The driver will consider the terminal to have not responded (to have timed-out on the transmission) if no 
response of any type is detected within this interval. About 700 milliseconds should be adequate (or most installations • 

IP.IOCON CEQU 0 

Maximum number of 1700/274 Graphics console entries in Console Reservation Table; should be set to zero iC Graphics is not 
defined in the system. IP.IGCON has a maximum possible value of 24. 

IP.IOS CEQU 0 (1) 

If one, 1700/274 Graphics is defined as existing within the systemj if zero,1700/274 Graphics is not present in the system • 

IP.IHEAD CMlCRO 0, (CONTROL DATA INTERCOM 4.5) 

Header output by 11M when a remote. tl mlna! dials into the INTERCOM system. 

IP.nBMN CEQU 12 

Minimum number of (small) empty buCCers needed when no remote batch activity has been initiated. 

IP.nBMX CEQU 18 

Maximum number of (small) empty buffers needed when no remote batch activity has been initiated. 

IP.IM2DW CEQU 800 

Default screen width in characters for mode 2 terminals (see Port Definition Entries for mode 2 terminal list). This value 
should be 10o.;:.x~80D. 

iP.IM2DS CEQU 11200 

Default screen size in characters ror mode 2 terminals (80x14). This value should be 20D~x::.2047D. 

IP.IM3DW CEQU 72D 

Default line Ip.n~h In characters Cor mode 3 terminals (see Port Definition Entries Cor mode 3 terminal list). This value 
should be lODs.x::.132D. 

IP.IM3DS CEQU 409&D 

DeCault page size in chara.cters tor modo .!.terminals. This value should be 20D9'::.4095D. 
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IP.IM4DW CEQU SOD 

Default screen width in characters for mode 4 terminals (see Port Definition Entries for mode 4 terminal list). This value 
should be lODs.xs.80D. 

IP.IM4DS CEQU 1000D 

Default screen size in characters for mode 4 terminals (SOx20). This value should be 20ns.x~1280D. 

IP.IND CEQU 3 
, 

Maximum number of active INTERCOM drivers (of any type) allowed in the syst':lm simultaneously. It should never exceed 
six. 

CEQU 2500B I IP.15FL 

Derault swap-in field length for INTERCOM. The swap-in field length is the amount oC memory requested to swap in an 
INTERCOM command. 

IP.IWT CEQU 7B TIMED-OUT PORT DELAY 

When the 1M1 driver has timed-out without getting any res;xmse from a hardwired or dec!icated mode 4 (200 UT protoce!) 
terminal a number of times consecutively, it assumes that the terminal is inopt ative; this means eitner p:lwered-down, 
broken, or nonexistent, or that somehow the communication link with tl'o8t terminal is down. In this situation, the driver 
does not w1lSte processing time trying to communicate with the terminal but marks it "timed-out" and attempts to com
municate with it periodically on the assumption that it may come up at !lilY time. The frequP.ney with which the aiver 
attempts communication with timed-out ports is prop:lrtional to IP.IWT and is usually on the oreel' of once every few min
utes. 

At a computer site where the communication lines are not reliable and where operative terminals time-out frequently, 
IP.IWT should be set to 1 (one) or in extreme cases 0 (zero) to allow nIl to test timed-out ports more frequently. Unless 
good ports are frequently not being polled due to being timed-out, it is recommended that this I'srameter be unaltered. 

@M;L3-~J· 
Maximum number of data characters which can be contained in a single Teletype data transmission from the 2550 Front-End 
to the central site system. IP.I;\IXL3 must be greater than or equal to the TTY TIP parameter /TTYIBL described in the 
CCP 1.0 Installation Handbook. This parameter must not exceed 2043. o ~~ __ EQU 128lL.) 

Identical to the preceding IP.Il\1XL3 description except it applies only to mode 4 transmission; the relevant mode 4 TIP 
parameter is /MD4IBL. 

IP.LP4C CEQU 

Defines the type of mode 4C printer in U'ie. 0 = impact printer, 1 :: non-impact printer. 

IP.MALOC CEQU 4000B 

A 12-bit octal value defining the allocation style Cor files created by a multiU'ier job. Bit 11 alwavs is set to one to indicate 
that a permanent file device is requested. The bits indiCAting the allocation style are bits 5-0. This value is placed in the 
File Name Table entry generated for new multiuser job fiies, in byte C.FALLOC. 

IP.MPRIT CEQU 4000B 

Maximum priority to be assigned to an output file diverted by I~TERCO~I. This priority will be assigned to any file oC 
100B PRUs (I sector). 

JP.PRJX CEQU 3777B (7000B) 

Nonzero indicates the priority given to input files read Crom remote site. If zero, priority will be taken Crom Job card. 

tP.SNIFL CEQU 22000B 

Initial field length for iii SIGNON job. IP.SNIFL is an invariant I'arameter. 

JP.SNOTL CEQU 600 

Time limit for jobs entering system through 27-1IGS. 

IP.SNOFL CEQU 60000B 

If nonzero, maximum field length (RFL or ~IEM) aUowed for & job entering the system through 27·lIGS. 
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IP.TSL CEQU lOB 

Default time limit in seconds tor execution of a user's program, it the USeT' has not entered a time limit (ETL). 

IP.lLX CEQU 1 

It 0, no remote batch is allowed. No CM buffers are reserved. 

If 1, one copy of 1 LX is called to support all remote betch terminals. One CM buffer is reserved. 

When IP.ILX is greater than one, it must equal the number of copies of 1LX that ea.n be active. This number of CM buffers 
will be reserved. One copy of 1LX is called for each 6671 driver with batch terminals, and one copy tor each LCC and 2550 
eqUipment with batch terminals. 

,NOS/BE lPARAMS SETTINGS 

These parameters must be set at -INSERT IPARAMS.15 when NOS/BE is installed (deck PLIAD. 

IP.IACES CEQU 11D 

Defines the number of bits In the access level, for use by 1AJ and LOADER. This value must be the same as that specified 
tor the INTERCOM parameter IP.IACES •. 

IP.ILCMD CEQU 1 

If set to 1, the last word in the user table will store the lest command entered by each user for display on the DSD Q display. 
If 0, it will not be used for this purpose. 

IP.IUSID CEQU 2RAJ 

Defines the first user id available for assignment by the prog!'llm PASSWRD. The value of this parameter is determined by 
the number of high-speed multiplexers with subtables ceiinec in the system and the number of hardwired remote batch or 
mode 2 terminals defined in the system. The high-speed multiplexers use two ies per 6673 or 4 ids per 6674, starting with 
user id AJ. The hardwired remote batch terminals and moee 2 terminals use one id per terminal. 

This user Id is the lowest available to be assigned an interactive user. Every remote high speed batch terminal connected to 
the system must have its own terminal id assigned to it. 

IP.IMl CEQU 

Should be zero if the system has no 6671 or 6676 multiplexers; otherwise, should be nonzero. 

IP.lWB CEQU 1 

Should be zero if the system has no 6673 or 6674 multiplexers; otherwise, should be nonzero. 

IP.IZZ CEQU 0 

Should be zero if system has no LCCs; otherwise, should be nonzero. 

A cross mapping of referencing routines and all symbols in IPARA;'IS (IPTEXT) may be found in part m • 
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EST ENTRY 

The EST table, established when deck PLI AI is run to install NOSIBE must contain an entry for eacn. multiplexer dedicated 
to INTERCOM. The channel referenced in this entry must be dedicated to the INTERCO~1 multiplexers on ttlat channel. 
1'« nonaUocatable equipment, the EST uses the EST macro which has been modified as follows: 

type EST parameters (of the form key = value) 

'Macro parameters used by INTERCOM: 

type 

CH= 

EQP= 

MOD= 

MUX= 

DC f« 6671, YC for 6676, SC for 6673 or 6674, CS Cor 791, FE Cor 2550 

Channel for multiplexer or 7077 Communication Station or 2550 Front End 

EqUipment number for multiplexer « 7077 SAC/CS~1 I/O channel Cor 791 or 255. Fr')ut End 

OFF if off, otherwise do not use 

Index to INTERCOM multiplexer table 

A typical EST entry might appear as Collows: 

*1 EST.l 

DC EST CH=3,EQP=5.MUX=MUXI-T.ITABL 

This entry nouries the multiplexer aiver that a 6671 with equipment number 5 is on channel 3, and the index tothe multi
plexer subtable Col' this 6671. and T.ITAB.L is the beginning of the multiplexer table. 

Typical EST entries for two LCC 7915 on SAC/CSM channels 0 and 1 connected to a 7077 connected to channel 4 would 
appear as Collows: . 

c:s EST CH=4.EQP=0.:vrUX=MUXI-T.ITABL 
CS EST CH=4.EQP=l,:vrUX=MUX2-T.ITABL 

CONFIGURATION PARAMETERS (INTERNAl. TO CMR) 

O ThIs parameter defines the length of the INTERCOM multiplexer table. It must be set at *INSE:a{T C:'-UUP.l when NOS/BE 
iI installed. The deCault value is: 

L.ITABL CEQU 19 

I lJ-12-S 
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This parameter should be changed to renect the size of the multiplexer table (or each installation. The length of the table 
can be determined from the following formula: 

L.ITABL = 2+2·N76~N71+N71PORTS+2·N73~2·N74+2"N91+N91PORTS+N50+NSOPORTS 

N76 
N71 
N71PORTS 
N73 
N74 
N91 
N91PORTS 
N50 
N50PORTS 

number of 6676 multiplexers dedicated to INTERCOM 
number of 6671 multiplexers d<!dicated to INTERCOM 
total number of 6671 ports defined 
number of 6673 multiplexers dedicated to INTERCOM 
number of 6674 multiplexers dedicated to INTERCOM 
numbel' of 791s 
total number of 791 ports defined 
number of 25505 
total number of 2550 pOrts defined 

CMR MULTIPLEXER TABLE 

The CM resident INTERCOM multiplexer table is used by INTERCOM to provide data on the hardware configuration of the 
Installation and to record parameters. It consists of two dedicated parameter words and one or more sub tables assigne<! to 
the multiplexers serviced by INTERCOM. 

The first two words of the multiplexer table, the parameter words, start ,t location T JTABL in c:.m. They are already 
assembled into CMR. The subtable~ follow the parameter words in any order convenient to the installation. The first 
sub table must be defined at 9INSERT :'WX.l when NOS/BE is installed. Each 5ubtable has a relative pOinter in the EST 
entry for that multiplexer. The upper bound of the multiplexer subtable may not extend beyond 7777B. . 

For the 2550, Port 0 must be empty and baud rates must be specified in descending order for pOrts. 

CMR MULTIPLEXER SUBTABLE GENERAL FORMAT 

Each multiplexer subtable contains one macro to define the type or. mUltiplexer, followed by one macro for each port defineO 
on that multiplexer if a 6671, 2550, or a 791. The address of the macro describing the multiplexer is the same address used 
in the EST entry defining that mUltiplexer. A subtable for a 6671 multiplexer might be defined as follows: 

MUXI MUX71 
TMB4A 
TMA4A 
TM3 
TM3 

4 

When a 6671 multiplexer or 2550 Front End is configured, it is advisable to ;llace the highest speed terminals on t.ie lowest 
ports and to place any empty ports at the high number port positions. Thus, the 6671 and 2550 should be configured 9600 
baud terminals first, then 4800 baud terminals, then 2400 and 2000 baud ~erminaJs, then TTYs. then empty ports. The 
MUX71 macro port count parameter can be set to exclude the empty ports and increase driver efficiency. This saving is 
especially important when a driver is to support both a 6671 and a 6676. 

A sub table for the 6673/6674 multiplexer might be defined as follows: 

MUX4 MUX73 (0.3),(01.02) 

The multi~lexer is defined with terminals attached to ports 0 and 3, and also with graphics consoles 1 and 2 defined on 
port o. 

MULTIPLEXER DEFINITION ENTRIES 

INTERCOM recognizes foul' types of multiplexers, the 6671, 6676. 6673 and 667-1, and two types of communications sub
systems, the 791 (LCe) and 2550 (NPU). They are defined with the following macros: 

MUX71 
MUX7S 
MUX73 
MUX74 
MUXLCC 
MUX25S0 

Number of pOrts 
Number of ports, baud rate 
(pO.pl).(gcOl, ••• ,gelS) 
(pO •••• p3),(gcO 1, ••• ,ge36) 
Number of ports 
Number of ports 

The o>arameter, number o( ports, indicates the highest number port+l which INTERCO:'.1 is to service on that multiplexer for 
a 6671. 6676, 2550 and 791. The parameters. pi. are the pOrt numbers which INTERCO~l is to service on that multiplexer Cor 
the 6673 and !iSH. The param;:tc.:i, gci, are the 274 graphics consoll;1 numbers which lNTERCO:'.! is to service on that 
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multiplexer tor the 6673 and 6674. Only one multiplexer may be defined with graphics consoles, and up to six graphics 
consoles may be specified for Clich port on that multiplexer. In the two digit graphics console number, the first digit in
dicates the port number, and the second digit the graphics console number on that port. 

A 6671 with ports 0, 1 and 3 attached to data sets should be defined as: 

MUX71 4 

A 'l91 with ports 0, I, and 3 attached to data sets should be defined as: 

MUXLCC 4 

A 2550 with ports I, 2, and 5 attached to modems should be defined as: 

MUX2550 6 

'11le MtJx73, MUX74, and MUX76 macros generate all multiplexer subtable entries necessary to completely define those 
multiplexers. Por the 6671, 2550 and 791, port definition entries should Collow to define each individual port on the multi
pmer. Example of a MUX table entry follows: 

MUX76 24,300 (24 ports at 300 baud) 

Baud rate parameter can be lID, 150, or 300. 300 baud is the maximum rate for any TTY on a 6676 multiplexer. 

PORT DEFINITION ENTRIES 

Cun-enUy, five types of ports are recognized by the CMR macros (or a 6671 multiplexer. 1lley are define<! with the follow
ing macros: 

TM3Mode 3 terminal. Teletype model 33, 35, or 38, or CDC 713. 

TMB-L\ BCD mode 4A terminal. CDC 214, 217, ?3X-l2, or 200 User Terminal. 

TMA4A ASCII mode 4A terminal. CDC 214,217,13X-l2, 200 User Terminal, Or 111 Model AlB. 

TM4C Mode 4C terminal. CDC 111 Model CID, or 114. 

EMPTY Empty port (not serviced by INTERCOM). 

Seven types of ports are recognized by the CMR macros for a 791. They are defined with the following macros: 

TM3 Mode 3 terminal. Teletype model 33, 35, or 38, or CDC 713. 

TMB4A BCD mode 4A terminal. CDC 214, 21"13X-l2, or 200 User Terminal. 

TMA4A ASCD mode 4A terminal. CDC 214, 217, 73X-12, 200 User Terminal, or 711 Model AlB. 

TM4C Mode 4C terminal. CDC 711 Model C/O, or 714. 

TM4 Any mode 4 terminal. CDC 214, 211, 73X-12, 200 User Terminal, 111 Model CID, or 714. 

, TM2 Mode 2 terminal. CDC 731-10, 732-10, or 133-10. 

EMPTY Empty port (not service<! by INTERCOM). 

Six types of ports Il.re recognized by the CMR macros (or 8 2550. They nre defined with the following macros: 

'.i'M3 Mode 3 terminal. Teletype model 33, 35, or 38, or CDC 713. The mooe 3 automatic speed recognition 
option may be used by the 2550 only. 

TMB4A 

TM4C 

TM4 

EMPTY 

BCD mode 4A te:-minal. CDC 214, 217, 73X-n. or 200,user Terminal. 

ASCII mode 4A terminal. CDC 214.217, 73X-12, or 200 User Terminal. 

Mode 1C terminal. CDC 711 Model C/O, or 714. 

Any mode 4 ti!rminal. CDC 214, 217, 73X-12, 200 User Terminal, 711 Model C/O, or 714. 

Emt;lty port (not serviced by INTERCOM). 2550 port 0 must be empty. 
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The TM4 macro allows any mode 4 terminal to dial into a 791 port, and INTERCO:.1 automatically determines the s;>ecific 
terminal type from the site address. 

The port definition macros immediately follow the macro Cor the corresponding multiplexer. Each macro defines one i'Ol"t. 
beginning with port 0 as the first entry, the second is port 1, and so on. All ports through the highest to be serviced by 
INTERCOM on that multiplexer must be defined. Thus, if the number of ports parameter on the :'.1 UX71 macro is 1 DB, then 
8 port definition macros must follow even though some may not be used. Unused ports should be defined with the E:,lPTY 
macro. 

Port definition macros without parameters indicate that the ports are servicing normal dial-up telephone circuits. Site 
addresses Cor dial-up mode 4 terminals are assumed to be 1 for the T:'IA4A macro, 0 for the T~IB4A macro, and 2 for the 
TM4C macro. It is possible also to define hard-wired connections by adding parameters to any mode" terminal macro 
(except TM4) or to a mode 3 port on a 2550 as described below. 

LINE SPEEDS AND HARD-WIRED TERMINALS 

Any of the terminal macros may be used to specify different line speeds by 'ldding a parameter to the macro. Omission oC 
the parameter indicates 110 bps Cor mode 3 terminals, 2000 bps dial-up for mode 4 terminals, and 50000 bps for mode 2 
terminals. Addition of the HW parameter causes INTERCO:'ll to assume ·thnt the terminal is hard-wired. )IOOe 2 !l.l'ld 
wideband terminals are always hard-wired. Mode 3 terminals on a 2550 may be either hard-wired or dial-up. All other mode 
3 terminals are dial-Up. It is possible to define 4800 bps dial-up on 2550 ports. 

TMxxx line-speed 

where IJne-speed may be the following for each terminal type: 

TM3 
TM3 

TMx4x 
TM2 

110, 150,300 (also 600 and 1200 for the 2550) 
• (The asterisk defines automatic-speed-recognition of a 110, 150, or 300 bps terminal. 
option is used only by the 2550.) 

2400, 4800, 9600 • 
2400, 4800, 9600, 50000. 

'MULTIDROP LINES 

This 

Any of the. mode 4 terminal macros may be used to define multidrop (party-line) configurations by adding parameters to L'le 
macro call. The general form is: 

TMx4x line-speed,(saO,sal, ••• sall),HW 

. A list of site addresses indicates the port is to service a multidrop line to which ter:ninal at those site addresses :nay be 
. connected. Up to 12 site addresses, 0 to 13B, may be specified in any order. Omission of the site aeeress list causes J~

TERCOM to assume site address O. The site address list will not be processed if the line speed parameter is omitted. For 
example, a BCD Mode 4A port with a 2400 bps party line with six possible sit'! addresses might be defined as follows: 

TMB4A 2400,(S.1,O,lO,ll,6),HW 

MULTISTATJON TER;\tINALS 

The mode 4C terminal macro, and the general mode" macro. may be used to define multistation terminals by adding param
eters to the macro call. The general form is: 

TMx4x line-speed (site-address-list),(sa1,sai, ••• sall),HW 

A list of station addresses indicates the terminal has several CRT stations to be serviced. Printer stations must not be 
specified in the macro call. Up to 9 station addresses, 1-3, 5 7, 1l"13B. may be specified in any order. Station aeeresses 4. 
lOB, 14B, are reserved for printer stations. Omission of the station address list causes I:-ITERCO:'l1 to assume station address 
1. The station address list is not processed for mode 4A terminals. 

For example, a mode olC port with three site addresses on a 4800 bps line, each of which may have four station addresses 
might be spccified as follows: 

TM4C 4800,( 0 ,5,2),(6,1,2 ,9),HW 

In, this case, each site is assumed to have the identical station configuration •. 
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PORT DISTRIBUTIONS FOR LOW SPEED MULTIPLEXERS 

The chart indicates the hardware limitations for each low~peed multiplexer configuration. These limitations show the 
m~imum number of mode 4 ports that can be defined and the maximum number of mode 3 ports that can be defined. Each 
mode 4 port can be a party-line port and support more than one terminal. 

For each hardware configuration, the chart indicates the best estimates of what the software w'.u support satisfactorily. 
Under heavy loads, terminals may sutrer some degradation. 

MulUplexer 
ConCigura tion Hardware Limits Software Limits 

2000-
2400 bps 4S00 bps 9600 bps 

OnePPU Mode 4 Mode 3 Mode 4 Mode 4 Mode 4 Mode 3 

16 16 16 2-4 

6671 , 
16 16 

32 28-32 Not Not 
Supported Supported 

2X6671 16 16 14-16 Not Not 16 Supported Supported 

32 32 

6676 64 64 

2X6676 128 100-128 

16 64 16 10-12 Not 64t Supported 

6671+6676 . 
SO SO' 

t The number of 110 baud1ines that can be supported on the 6676 is a maximum of 2S to 40 if any 4800 
baud lines are defined Cor the 6671. The greater the number of ports used on th~ 667'1, the fewer that 
can be used on the 6676. In fact. if all 16 ports are used on the 6671 and any are run at 4800 baud, the 
6676 will not be serviced. If either 2400 or 4800 baud mode 4 terminals are on tlle 6u7l and 300 baud 
mode 3 terminals are on the 6676. fewer than 25 ports are supported on the 6676. 

DRIVER TYPE SELECTION 

Each hardware channel to be serviced by INTERCOM lolV speed is processed by a single ceclicated PPU. The INTERCO~l 
low-speed driver assembles differently depending on the channel multiplexer and terminal coniiguration. Depencing on the 
system, it may be necessary to have more than one variant of the driver assembled in the system since INTERCO~l low
speed may be supporting more than one channel. 

A ·DEFINE directive is required for each type of driver to be assembled. 
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The "'DEFINE directive, the configuration supported by the variant, and the PPU program name of the variant are indicated 
in the following tuble whcl'e C represents a CRT, T a TTY; 71 is a 66H and 76 is a 66'16. S represents a s;>ecial stimulator 
communication variant. 

Directive 

-DEFINE,CT71 

-DEFINE,CT7176 

-DEFINE,T76 

-DEFINE,CT96 

-DEFINE,ST76 

Configuration 

One or two 6671s; CRT terminals with speeds up to 
2400 bps (BCD and/or ASCII) 

or 
One 6671; CRT terminals with speeds up to 4800 bps 
(BCD and/or ASCIJ). TTYs as well as CRT terminals 
may be on 6671 ports. 

One 6671 and one 6676. 6671 has CRT terminals with 
speeds up to 4800 bps and may also have TTY ports. 
GG76 has TTY ports, 

One or two 6676s; each multiplexer has TTYs only. 

One 6671; lowest four ports of multiplexer are 
supported and may have TTYs or CRT terminals with 
speeds up to 9600 bps. 

1 simulated 6676, TTYs only; variant only communicates 
with software simulation programs SIP/VS:,l/l VO. 

PPU Name 

lZ2/8Z2 

lZ3/8Z3 

lZG/8Z6 

lZ7/8Z7 

1Z8/8Z8 

With one exception, given the ·DEFINE directive, the driver will be assembled for the maximum number of multiplexers that 
can be supported by that variant. Initialization code within the driver will set internal tables to reflect the actual 
configuration. For example, the T76 driver is assembled to support two 6676 multiplexers. If this variant L~ called to 
support a channel with only one 6676, it will initialize properly to handle this situation. The exce?tion is 1Z3/8Z3, the 
variant which drives both a 6671 and 8 6676 on the same channel. If either mux is down, or logii!ally OFF in the EST, and out 
or service, a driver variant for the single multiplexer is required. Sites with a configUration which incluc!es a Channel shared 
by a 6671 and a 6676 should install three driver variants in order to drive either or both multiplexers. These variants are: 

lZ3/8Z3 
lZ2/8Z2 
IZ6/8Z6 

-DEFINE,CT7176 
"DEFIN E,eT71 
"'DEFINE,T75 

Two CRT terminal drivers (1Z2 and 1Z3) will initialize to process terminals at either a 2400 bps rate or a 4800 bps rate as is 
necessary. 

Note that 1:'111 cannot support two 66715 on a single channel if any of the ports must be driven at 4800 bps. 

Parameters IP.CTCT, IP.CTCT4, and IP.CTCT9 indicate the ma.ximum number of ports. active. The parameter for the 
fastest line speed is used in determining the maximum for each driver variant. This number is dOUbled if the driver is 
running at 2XPP speed, which requires a restriction that two times this maximum is less than 73B (77B-SLOTRA~) if the 
driver is to be run at 2XPP speed with CRTs. 

The *DEFINE,CT71 directive for the low-speed driver is located near the end of the PL121 installation deck. 

For each additional variant of the low'·speed driver required, the following sets of cards must be inserted in PL121 at the 
positions designated by comments contained in that deck (see installation Procedures). 

Let x represent the driver type, such as T7G or 1'7176 (see Dl'iver Type Selection). 

In the control statement record, insert: 

UPDATE(P=NEWPL,C=x,Q) UPDATE DRIVER x 
COMPASS(J=x,S=IPTEXT,S=PPTEXT,S=SDDTEXT,L=O) ASSD!BLE DRIVER x 

And as s.r. input rE'cord to the above, insert 

-IDE NT X 
-DEFINE x 
"COMPILE IMI 
"'CWEOR,O 
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The UPDATE deck name Cor the low-speed driver is 1Ml; however. each variant of the driver produced will have a different 
name ot the form lZx where x is Ii number indicating the terminal mix supported by that driver as indicated in the table 
under driver type selection. Similluly, the driver'S primary overlay, 8Zx, will have a name indicating the terminal mix 
supported. An additional overlay, 9Z1. is present in all driver variants. 

When INTERCOM is first initiated, the INTERCOM initialization routine, 111. initiates the drivers as dictated by the multl
plelCers defined in the EST and the port dcfinitions defined in the multiplexer subtables. If a1\ equipments (multiplexers) on a 
channel are turned off when INTERCO~1 is initiated. no driver is initiated to service that channel: however. the multiplexer 
subtables ror all of the equipment will be examined and initialized by Ill. 

The user should make certain that only one EST entry points to each multiplexer subtable whether the equipment is on or 
oIl. 

Installation deck PL121 also will compile the relocatable multiuser job subroutines (deckname MUJSUBS). Deck PL12E will 
not acid them to the running system Cor reasons of size and expected infrequency oC use. ~.1UJSUBS always must be included 
on the COMPILE file, however. when EDITOR is compiled and loaded. so that references to the muj subroutines Crom 
EDITOR are satJsCied. If a full UPDATE is done, the subroutines are included on the CO:'IPILE file. If an UPDA TE.Q is 
done and the EOITOR is to be modified, the UPDATE input must include a ·CO:.tPILE :'1UJSUBS. (EDITOR does not use 
P1'NMUJ or COBO:o.1UJ, the decknames for the l\'ORTRAN Extended and COBOL muj preprocessors.) . 

After the password Ciles are established and the time has been initialized, INTERCOM should be "rought up at control pOint 
zero with the console type-in INTERCOM. The INTERCOM system is then ready to service remcte terminal users. 

COMMAND TABLE STRUCTURE (ICI OVERLAY 2CS - COMMON DECK COMTBL) 

Prior to INTERCOM installation, release values in the command table in 2CS may be changed or s. new command or multi
user-job entry may be added. The command table is split into four parts based on the length of the command name. New 
entries should be inserted at the following locations. 

1- or 2-character name 
3- or 4-character name 
5- or 6-character name 

*I,COMTBL.12 
*I,COMTBL.35 
*I,COMTBL.58 
*I,IN4.0844C.14 'I-character name 

The four command types each have an entry-definition macro as follows: 

COM2CC 

MUJ 

COMILX 

REMOTE 

DeCines a command processed by 2CC. 

Defines a multiuser job. 

DeCines a remote-batch command processed by lLX. 

Defines a command which manipulates queue files or executing jobs. 

A command-definition entry has the general form: 

name MACRO parameters 

where name is the command name. such as. ON, and MACRO is one of the above macro names. 
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COM2CC MACRO 

The COM2CC macro defines a command which is processed by an independent (.)utine in overlay 2CC. Format: 

name 

1 

p 

b 

mp 

ad 

80494300 G 

COM2CC L=l. P=P. B=b. MP=mp. ADDR=ad 

YES 
NO 
Default 

YES 
NO 
Default 

YES 
NO 
Default 

= user must be loggcd in to use this command 
= user need not LOGIN if at a hardwired terminal 
= YES 

= command may be used while in a pause state 
= command may ncit be used while in a pause state 
= NO 

= command allowed only at a batch terminal ' 
= command allowed from any terminal type 
= NO 

maximum number of parameters which may follow c.)mmand verb; Range 0-5. It ~fP is specified, 
even MP=O. parameters in the input line are counted. If the number of parameters exceeds mp. the 
line is rejected as a format error. Do not specify ;\IP when commands contain parameters over 7 
characters or for commands such as :\IESSAGE for which parameters are meaningless. 

2CC address (routine name) where this command is processed. IC the AD parameter is omitted, a 
routine with the same name as that of the command is assumed. 

U-12-15 

I 



• 

• 

MUJ MACRO 

The MUJ macro defines a multiuser jOb. A corresponding entry must be made in muj table of lQP. F 'rmat: 

name MUJ ORDIQP=ord 

ord lQP MUJ ordinal. EDITOR:l, HELL07=2; others should proceed sequentially (rom 3 

COMILX MACRO 

The COMILX macro defines a command processed by lLX, and controls parameter processing for the command. Format: 

name 

b 

p 

mp 

ord 

pre 

post 

mu 

COMILX B=b, P=p, :>lP=mp. ORDlLX=ord. PRE=pre. POST=post, ;,1C=mu 

Same as for COM2CC,except default =YES 

Same as for COM2CC 

Same as for COM2CC 

lLX command ordinal. An entry must be added at installation to lLX's jump table for each new CO~I1LX 
command. 

address (name) of 2CC subroutine which does preprocessing (prior to extraction and validation of equipment 
mnemonic) for this com mand. 

address (name) of 2CC subroutine. which does postprocessing (after equipment validation but before passing 
directive to lLX) for this command. 

minimum unit mnemonic for which command is valid. ALL < CR < CP < LP. 

COMILX Notes 

Either PRE or POST may be specified. but not both. If neither is specified. only the directive ordinal and the 
equipment number is passed to lLX. Refer to the I;'vlS for further information. 

REMOTE MACRO 

The RE;\IOTE macro defines commands which manipulate the user's queue files and execJtion jobs. speCifically the 
commands DROP. KILL. DIVERT. EVICT, and PRIOR. Adding such an entry requires modifications to the 2CC routine 
REMOTE. Anyone contemplating this course should consult the IMS. 

MUJ T~.BLE STRUCTURE (lQP) 

Each multiuser job as defined in the command table of 2CS also must be defined in the muj table of lQP, :'WJTABL. The 
position of an entry in MUJTABL is defined as the lQP muj ordinal. Entries are made with the macro ;.lUJTBL, at *8 
lQP.S99. 

MUJTBL name,n,swpin,swpout,editor 

name Name of the muj 

n Field length of muj (actual value) 

IIwpin 

11-12-15 

DeJv,y, in ICI cycles (depends on IP.TICI. released for 112 second), between discovery of need to swap in the 
muj tlJld actual entry into the schedUling queue. This value. increases response time to :'!luj requests (when 
tho muj is swapped out) but allows requests to accumula te; so that when the muj is in, it is more likely to 
process multiple users. ~Iaximum of 4095. 
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:swpout Delay, in lCI cycles. between di"icoveryo( need to swap outmuj and actual SW8P out. A-high value setting 
:essentially dedicates the rnuj at a control point. 

,eeli,tor 1 rnuj EDITOR 
-0 ,othorwise 

';I:heparamotersswpin, swpout, and editor may be·null, and default values 1. 0, and,O,r.espeetively, are.assumed. 

'TBL ASSEMBLY OPTIONS 
~L: " 

-:r.en TBL c.omrnandordinals (1-1-23) Me reserved:for users to add routines toTB",. 1'o.aqq.a,routine.with-.entry:point xxx.and 
~.omm!lnd ordinal 14, change the fourteenth entry ,of,TBL tablc ,TABLE to: 

C()N xxx 

-The'TBL command ordinal is an index into ICPLIB. TBLtestsbits o and 1 of table .ICpLIB (l2-bit ·--entries)-to .determine if 
,~h~cks should be made for the calling program~ If bit 0 is set, the ,calling program is a.system ,library ,program. :If bit.1 is 
,se,t, the calling program is at an INTERCO~! control point. 

1'able Changes and Release Settings 

§hanges ,to ,the tables in routines 2CS, lQP, and TBL ·should be included in the 'l!P.DATE ·recor:<! .atthe directive -*IATID 
9()~,R.EC~~IONS HERE ininstallation deck P,L1.21. 'The following list shows the r,el.e.ase valu.esandJJPDATE identifiers. 

~ 'M UJTABLFO LLO WS. ALL DEFINED ~!UJ~ ARE INCLUDED. 'THEY :\IUST :lQP '594 
~ .PHYSICALLY OCCURIN THE SA;\IE 9RD,ER AS THEY DO IN lSJ~ 'TABLE. :lQP 595 ,. :lQP ,596 
:~yJ'rAB~ 'BSS 0 PEFINE BEGINNING OF 'r.~BLE :lQP 597 

'MYJTBL J:OITOR.40000 ,0,.2 ,1 :lQP :598 

Y.ERB1.2 :EQU .!It COMTBL 2 
CO:'!TBL 3 

,~ COMILX P:=NO,MP=O,ORDl LX=17B CO:'vlTBL 4 
'£ COMILX P=NO,:'vlP=l,ORDlLX:l4B,PRE:END CO:'1TBL 5 
G COMILX 'P=YES,B=NO,:'vIP=l, ORDl LX=3,PRE=GO COMTBL ~ 
GO COMILX P=Y ES,B=NO,:'lP=l, OROl LX=3,PRE=GO CO:.tTBL 7 
if COl\12CC IrNO,Po:NO,B=YES,:'fP=2 lN408.4-1K ~ 

I 

ivl ~OM,2CC :IrNO,P=Yr::S,B=NO,ADDR=~fESSAGE CO~1TBL 9 
9N 90MILX P:=NO,~IP:=l,ORDl LX=1 COMl'BL 10 

~ ~9M~99 J...=NO,P=NO,B=YES,MP;::~,APPR=READ CO:'>lTBL 12 
CO:'>lTBL 13 

V§~J334 ~QU ,. cm1TBL 14 
CO~lTBL 15 

ESP COMILX P=NO,MP=2 ,ORDl LX=l OB,MU=cP,?PST=BSP CO:'>ITBL 16 
~RT tOM2CC J.,=NO,P=NO,B=Y ES,MP=1 . IN41257 4 
DMP COM2CC J...=YES,P=NO,B=NO,~1P=2 CO:-'lTBL 18 
bROP REMOTE P=YES,}!P:::l,RE~10RD=O,SUBORD=l CO~lTBL 19 
EFL COi\l2CC IrYES,P,-::NO,B=NO,~tP=1 CO~tTBL 20 
END COMILX P;::NO,:\IP=l,ORDlLX=14B,PHE=END CO:-'lTBL 21 
BTL ~bi\!2CC L=YES,P=NO,B=N O,:'IP=1 CO~1TBL 22 
KILL ~EMOTE P",NO,:'H'= I, RE ~!OR 0=0 ,SUBORD;:O CO:\lTBL 23 
J.:09K ~9M~CC ~;:NO,P=YES,B=NO,~IP=l CO;\lTBL 24 

OFF COMILX P=NO,\!P=l ,ORDI LX=2 CO:'llTBL 26 
READ GOM2CC L=NO,P"NO,B=YES,~IP=2 COMTBL 27 
REP COi\I1LX P=NO,:'II P=2,OR01LX=13!3.\! U=CP ,POST=R l,':PEA T CO:-.nBL 28 
REW COMILX P=NO,:-'IP=I.ORDILX=lIB,\! U=CP CO:'lITBL 29 
RFL COM2CC L=YES,P=N O.!3=NO,:'.IP=l,,\!) DH=EfL CO~lTBL 30 
RTN COMlLX P:NO,:Oj P:2 ,ORD1 LX=1 ~B.~l U:CP ,POST"RTN CO~ITBL 31 
~UP COMILX P=NO,~IP=I,OHD1 LX=15B,~1 U=LP CO:'oITBL 32 
'rAPE COM2CC ~=YES,P='i f:S,B=NO,\!P::l IN40844C 13 

WAIT eOMlLX P=NO,MP"l,ORDl LX=-I CO~tTBL 35 
cmlTBL 36 

Vr:~B56 ~QU • CO:\ITBL 37 
CO:'lITBL 38 
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CONTIN COM1LX P=NO.MP=O,ORDI LX=17.13 IN40844B 5 
DEFINE COM1LX P=NO,MP=5,ORDI LX=5.:vl U=CP ,P R E::DEFI~ E CO~ITBL 41 
DrVERT REMOTE P=NO,MP=4,RDIORD:.3,SUBCRD=1,CP=PAR:'v13.:'IIO=ALL CO~lTBL 42 
EDITOR MUJ ORD1QP=1 CO~.lTBL 43 
EVICT REMOTE P=NO,MP=2,REMOItD=l,SUBORD=O,QP=PARM2,~IQ=ALL CO~lTBL 44 
HELL07 MUJ ORDIQP=2 S402580 3 

CO;\lTBL 47 
LGIMORD EQU • FW A OF LOGIN ENTRY IN41353 5 
LOGIN COM2CC DUMMY EnRY - ONLY NAME USED CO:'ITBL 49 
LGOTORO EQU FWA OF LOGOUT ENTRY 1N41353 6 
LOGOUT COM2CC DUMMY ENTRY - ONLY NAME USED IN41353 7 

CO~!TBL 50 
PRIOR REMOTE P=N O.M P=3 .REM ORD=2 ,S U PO RD=O.QP=P AR ~13,:\1 0=0 UTPUT CO~lTBL 51 

REDUCE COM2CC L=YES,F=NO,B=NC,:vlP=l CO:'ITBL 53 
REVERT COM2CC L=NO,P=NO,B=YES,;\IP=l CO~!TBL 54 

SAVEFL COM2CC L=YES,P=NO.B=NO,PF::1 CmlTBL 56 

SWITCH COM2CC L=YES,P=YES,B=NO,:'I1P=1 CmfTBL 58 
CO:-'ITBL 59 

VERB7 EQU • CO~rTBL 60 
CO:'ITBL 61 

COMMENT COM2CC L=N O,P=YES,B=N 0 CO~lTBL 63 

MESSAGE COM2CC L=NO,P=YES,B=NO IN40844C 14 
CO~lTBL 66 

TBLEND EQU • LWA+l OF TABLE = LWA OF VERB7 SECTION CO:'ITBL 67 

EDITOR INSTALLATION PARAMETERS 

EDITOR uses two common decks, IPFTN (FORTRAN) and IPCO\l (CO:llPASS), to contain installation parameters. Gen
erally, a change to one common deck requires a corresponding change to the other. With the exception of arrays which must 
be dimensioned for FORTRAN in common deck IPFT?-I, the values of installation parameters ..l7e not defined in IPFT~. 
IPFTN merely allocates storage for these definitions. The definitions are DATA statements in th~ BLOCK DATA subpro
gram IPFILL. 

JPCOM contains EQUs which define the installation parameters. Since many parameters are of such a nature that a change 
In one implies a change of another, a dependency chart is included below to aid the installation. 

Summary of the steps to be taken to change an EDITOR installation parameter: 

1. Change the DATA statement in IPFILL or the EQU in IPCO~I, or both, as indicated by the parameter description. 

2. Consult the dependency chart for any dependent installation perameters that require eha..ge, and change them as in 
step 1. 

3. Consult the dependency chart for dimensions of arrays in IPFT~. If they are affected. change them as indicated in 
the table, Array Dimensions in IPFTN. 

Additionally, EDITOR has the following installation parameter defined in common deck I~TCO:\I. 

IP.FTNTS CEQU o Makes the installation default compiler FT~, OPT=O 

1 Makes the installation default compiler FTN Time-Sharing 
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Any ehanges which cause the siz,e or the EDITOn to increase may require an iJ,crcns<:' in the field length defined for EDITOR 
in the MUJTA13L for lQP. The following list shows the release values and UPDATE identitiers !orIPFILL, IPCO~t, and 
IPFTN. 

lPCOM 

• THE FOLLOWING SYMBOI..S MUST BE DEFINED fIRST. SINCE THEY ARE USED TO 
• DEFINE OTHER SYMBOLS BELOW 

NPRUS EQU 2 
NTBSMAX EQU 10 
NSINDEX EQU 20 

NUMBER OF PRUS IN EDIT FiLE "WlNDOW· 
MAX. NUM. OF TAB SETTINGS ALLOWED 
.sIZE OF ED.IT.FIL INDEX 

• INSTALLATION PARAMETERS 
• SEE ALSO- ADDITIONAL PARAMETERS DEFINEDA1' VERY BEGINNING OF lPCOM 

NBBS 'EQU 2 . NUMBER OF BIG BUFFERS 
NSBB EQU 257 SlZ£ OF BIG BUFFER (WITHOUT FET) 
NPBS EQU 3 NUMBER OF POOL BUFfEhS 
NUSERS EQU 30 MAXI~U:-'l NU,\IBER OF ATTACHED USERS 
NEDFETS EQU 10 MAXIM tiM NO. OF EDIT FI..:..E FETS 
NUAS EQU 3 NUMBER OF USER AREAS 
NSUA EQU JOPRU+NPRUS*S4 

• EXCLUDES THE TAB POSITIONS, THE INDEX, AND THE RJLNKS AREA) 
NSRJLNK EQU 10 SIZE OF RU LINKAGE AREA 
NUASIZE EQU JRULNKS+NSRJLNK 

• 
• DEBUG OPTION - IF DEBUG EQU I"DEBUGGING CODE IS ASSD1BLED 

NDEBUG EQU 0 NO DEBUGGING CODE 

c 
c 
c 
C 
C 
C 
C 

c 

IPFILL 

IMPORTANT NOTE - THE VALUE OF THE FOLLOWING VARIABLES IS DEPENDENT 
ON THE VALUE OFTHE INSTALLATION PARA,:\lETER NPRUS-

NSUA, 
JTABS. UNDXHDR, JlNDEX, JRJLNKS 

IF NPRUS IS NOT EQUAL TO ONE, THE FOLLOWING ~WDIFICATIONS ~UST BE 
MADE. FOR EACH OF THE VARIABLES LISTED ABOVE, ADD 

tHE VALUE (NPRUS-I)*S4. 
DATA JTEXTl/O/.JTEXT212/.JFLAGSI/4/.JF LAGS2/S/.JPBW /G/.JLNBUf 117/, 

X JCPR U/69/. UTABS/19. I.JNDXHDR/199/,JIN DEX/200/.JRJLNKS/220/ 
DATA NI.INE/6LOOOIOOI,NINCR/IO/,NUAS/31 
DATA NBBS/2/,NPBS/J/.NUSERS/30/,NEDFETSIlO/. , 

X NSUA/197 / .NSINDEX/20/,NSRJLNK/1 O/.NTBS~ AXil O/.XN PCE!o!T /0.9/, 
X • NUASIZEI230/.NPRUBUFI12S1 ' 

SEE NOTE ABOVE IF NPRUS IS CHANGED. 
DATA NPRUS /2/ 
DATA NTABFTN/IL;/,NTBSFTN/1/.NCHFTNI72/, 

X ' FTNTABS/000700000(l"'lOOOOOOOOE/ 
DATA NTABCOM/IL;/.NTBSc..')M/3/,NCHCC~I!72/, 

X COMTABS/00130022004400000000B/ 
DATA NTABCOB/IL:/,NTBSCOB/S/,NCHCCBI721, 

X CCBTABS/OOI00014002000240030B/ 
DATA NTABALG/lLS/,NTBSALG/5i,NCHALG/72/, 

X ALGTABS/00070012001500200023B/ .. 
DATA NCHBAS/150/ 
DATA NTABCEF/IL:/,NTBSDEFI1I,NCHDEF!72/. 

X DEFT ABS/00070000000000000000BI 

50494300 E 

lPCOM 3 
lPCO~ -4 
1-110095 3 
1-110095 4 
lU0079 1 
IPCO:ll 86 
lPCOM 87 
IPCO~ 8g 
1410095 5 
lPCO~1 90 
IPCOM 91 
IN4CSn 42 
IPCO~1 93 
IN40815 43 
IPCOM 95 
1PCO~1 97 
IN40S15 44 
lPCml 98 
IPCO~I 99 
IPCOM 100 

1T30062 31 
1T30062 32 
1T30062 33 
IT30062 34 
1T30062 35 
lT300S2 36 
IT30062 37 
L"40815 741 
1N40815 742 
EDITOR 4251 
IN40815 746 
IN40815 747 
IN40815 748 
IT30062 38 
1410095 8 
EDITOR 42501 
EDITOR 4255 
EDITOR 4256 
EDITOR 4257 
EDITOR 4258 
EDITOR 4259 
IT30125 1 
EDITOR 4261 
JN41370 113 
IV3147 4 
IV3147 5 
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C THIS COMMON DECK CONTAINS ALI. INFORMATION CONCERNING THE FOR~lAT OF IPFTN 3 0 ';::' C THE EDITOR COMMON AREA CECA) AND INSTALLATION PARAMETERS IPFTN 4 ',' I 

e C THIS STATEMENT DEFINES THE EDITOR COM~lON AREA JPFTN 8 .j 
C ALL OF THE CELLS IN COMl'wlON BLOCK fECAl ARE FILLED BY (ECAFILL) IPFTN 9 

COMMON fECAl MLRROR,:'lE~t(l),MRA, IN40815 5 
X MPTRl,MPTR2,MCNT, IPPTN 11 
1 MICI,MCASE,MSTATE.MCASE2,MSTATE2,MUN~"BR,MOASUB,~IEFPTR;~~ACTN, 5 ...... 

: 2 MCMPL T,MTEBCNT,MTE 6(S2 ),MBBM A(2), M PInt .'1.(3), M BBS(5 26),~,tPBS(384}, 1410095 1 « 3 MEDFS1'(80),MMUJTBL(lS9},:'lPBWD,MBBWD,~r1UAS(69f.l) IN40B15 7 
X,IEDFET,ITPltUS,IWDSWR1',IUFRUS IN40BU 8 

C NUMBERS OF WORDS IN USER AREA (RELATIVE TO ZERO) IPFTN 37 
) COMMON/lPFTN/ JTEXTl,JTEXT2,JFLAGSl,JFLAGS2,JPDW,JLNBUF,JCPRU, IPFTN 38 : X JTABS,JNDXHDR,JINDEX,JRJLNKS IPFTN 39 

C NUM. OF WDS IN BOlT FILE WINDOW-INITIALIZED AT BEGINNING OF EDITOR IPFTN 62 
COMMON fIPFTNf NPR UBUF IPFTN 63 ") C INSTALLATION PARAMETERS IPFTN 64 
COMMON/IPFl'NI NLINE,NINOR,NBBS,NP8S,NUAS,NUSERS, IN40066 1 t 

X NSUA,NSINDEX,NSRJLNK,NTBSi"ItAX,XNPCENT,N P R US,NUASIZE,NEDFETS IN40BlS 12 
C (FORTRAN) FORMAT JPFTN 67 ) COMMON/IPFTN/ NT ABFTN ,NTBSFTN ,NCHFTN ,FTNT ABS(I) JPFTN 68 
C (COMPASS) FORMAT IPFTN 69 

COMMON/iPFTN/ NTABCCM,NTBSCOM,NCHCOM,COMTABS(l) JPFTN 70 
C (COBOL) FORMAT IPFTN 11 --\ 

COMMON fIPFTN/ NT ABCOB,NTBSCOB,NCHCOB,COBT ABS(l) rPFTN 72 
C (ALGOL) FORMAT IPFTN 13 c: COMMON/IPFTN/ NTABALG,NTBSALQ,NCHALG,ALGTABS(1) IPFTN 74 
C (BASIC) FORMAT IPPTN 75 

COMMON/IPFTN/ NCIiBAS IPFTN 76 
C DEFAULT FORMAT IPFTN 77 

COMMON/IPETN/ NTABDEF ,NTBSDEF ,NCHDEF ,DEFT ABS(l) IPFTN 78 

~-) 
( 

In this table, -* in the Range column indicates where a parameter has essentiaUy no absolute uppe: limit. The installation 
determines the practical upper limit based on considerations such as EDITOR size and expected number of users. 

0 
Parameter DetinedJn Release 

''1 e. 
I 

Name ~ Jf£.QM Description 1!!!!S! Value 

NLiNE X Default tirst line num- 6LOOOO01 6LOO0100 
C 

ber tor CREATE, EDIT, to 6L999999 
llESEQ 

NINCR X Default line number in- 1-999998 10 
erement tor ADD, 
CREATE, EDIT, RESEQ J 

NUAS X X Number ot user area 1-* Large number La- 3 
butlers creases response tirr.e 

if there are many users 

c: 
) 

NBBS X X Number ot big buffers 1-* Increase if many 2 
(used lor EDIT, SAVE, EDITs, SAVEs, RUSs 
RUN) anticipated 

NPBS X X Number ot pool bufters. 2-* Increase when heavy 3 f 
Each is 54*NPR US words file modifications or If'ng' 

text lines expected, 
generally NPBS~NUAS 

NUSERS X X Maximum number of users 1-* Vary with expe-:ted 30 
simultaneously using usage ot EDITOR 
EDITOR 

) 

) " .... ". 

·e at 
, 1J.l2-20 

,: 
60494300 E 



Parameter Defined In Release 
Name IPFILL IPCOM Description Range Valae 

NPRUS X X Number oC 54-word PRUs 1-* Large number de- 2 
in one block in edit file creases response time for 

commands which process 
It NPRUS is larger than large files, but it also in-
12D, EDITOR will not creases amount of central 
use the C:-'lU hardware. mrmory required for 
regardless of the setting EDITOR by 64 words for 
of NOS/BE 1 installation each pool buffer and 64 
paramet'!r IP.CMU. words for each user area 

buffer 

NSUA X X Size oC user arca; must be 133-* .197 
modified in IPFILL if 

(. 
NPRUS is changed. 
NSUA=69+ 64"'NPRUS. 
Size does not include • portion of user area 
used for tabs, return 

. jump links, and edit file 
Index 

NUASIZE X X SIZE OF USER AREA 13~-* 230 
( including areas for tabs, 
\ return jump links and 

• edit tile index. 

C' NPRUBUF X Number of w.ords in one 64-* 128 
edit file block. Must be 
64*NPRUS 

C JTABS X Number of word in user 131-* 197 
area which holds tab 

• values; must be mod-
ified in IPFILL if 
MPR US is changed . - .JTABS= 69+64*NPRUS 

.JNDXHDR X Number oC index header 132-* 199 
word in user .area; must 
be modified in IPFILL 
It MPR US is changed. 
JNDXHDR= 
JT ABS+(NTBSMAX +4)/5 

JINDEX X N.umber of first word in 133-* 200 
edit file index in user 

"-
area; must be modified 
in IPFILL if NPR US is 
changed .. JINDEX= 

• JNDXHDR+l 

\... JRJLNKS X Number of first word in 153-- 220 
return jump link area in 
user area; must be mod-
ified if NPRUS is changed. 
JRJLNKS= 
JINDEX +NSINDEX 

• NSINDEX X X Number of index entries 1-· Increase for editing 20 
.... - Cor each user's edit file very large filcs 

NTBSMAX X X Maximum number of tab 1-509 ~lust be > NTBSFTN, 10 
settings permitted by NTBSr;OM, NTBsCOB. 

'-.' FORMAT command NTBSALG, NTBSDEF 

XNPCENT X Percent to which each ,01-1.00 Decrease if heavy .90 • block of user's edi t file file modification is ex-...... Is filled by EDIT (Padding pee ted 
factor) 

fit 
60494300E D-12-21 
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~arameter Defined In Release 
"-\ 

Name IPPILL IPCOM Description Range Value I 

NTABFTN X FORTRAN tab character ILA-IL; lL; -NTABCOM X COMPASS tab character 1LA-IL; lL; '\ 
i 

NTABCOB X COBOL tab chatllcter ILA-1L; lL; 

NTABALO X ALGOL tab character ILA-IL; 11.,$ ~ 

NTABDEP X Default tab character ILA-IL; 11.,; 

NTBSFTN X Number of FORTRAN 0-509 1 ') 
tabs defined 

HEDFETS X X Num~ofFETs~to 1-- 10 
attach a user's editfile. 

NTBSCOM X Num~ of COMPASS. 0-509 3 
tabs defined 

NTBSCOB X Number of COBOL tabs 0-509 5 ) 
defined 

NTBSALO X Number of ALGOL tabs 0-509 5 ") 
defined 

NTBSDEF X Number of Default tabs 0-509 1 
C 

defined 

HCHPTN X Maximum no. or charae- 1-510 72 
ters in FORTRAN line 

HCHCOM X Maximum no. or chatae- 1-510 72 I .-
ters in COMPASS line C 

HCHCOD X Maximum no. or charae- 1-510 72 ') 
tcrs in COBOL line 0 

NCHALO X Maximum no. of chal'ae- 1-510 72 I 
ters in AI.,GOL line I 

NCHDEP X Maximum no. of charae- 1-510 72 
ters in default format 

.. J 
c:: 

NCHDAS X Maximum no. of charae- 150 
ters in DASIC line 

PTNTABS X Consecutive stream of 1-511 000700000000000000008 " \ 
bits, each 12 define a tab (each 

[::. position for FORTRAN tab) 
:j format. Must be ascend-

,J G 
:1 ing order 
?i 

COMTABS X Same as above, 101' 1-511 001300220044000000008 
COMPASS 

COBTABS X Same as above, (or 1-511 001000140020002400308 ,J 
C080L 

ALGTABS X Same as above, (or ALGOL 1-511 000700120015002000238 ') 
., 

DEFTABS X Same as above. for 1-511 000700000000000000008 
Default format 

NSBB X Size 01 big buffers used 64-- Increase (or 1ST .J 
lor EDIT, SAVE. RUN very large Ciles 
(does· not include FET) 

Iii 
NDEBUQ X Plag controls debugging 0= oft 0 

mode. 1 = on 

(See also Multi-user Job 
Installation Parameter 8 e MDEBUG) 
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Array Name 

PTNTABS 

COMTABS 

COBTABS 

ALGTABS 

DEPTABS 

MMUJTBL 

MUAB 

MBBS 

MPBS 

MBBMA 

MPBMA 

60494300 E 

EDITOR Array Dimensions in IPFTN 

Usage 

FORTRAN tabs 

COMPASS tabs 

COBOL tabs 

ALGOL tabs 

Default tabs 

Storage needed by muj 
subroutine tables 

. User area buffers 

May never exeeed 409S 
decimal 

Big buffers 

Pool burrers 

Big buffer management area 

Pool buffer management 
area 

Array Dimension 

(NTBSFTN+4)/5 

(NTBSCOM+4)/5 

(NTBSCOB+4)/5 

(NTBSALG+4)/S 

(NTBSDEF+4)/5 

4-NUSERS +. NBBS + 10 + NUAS + 6- (NPBS+l) 

NUAS· (size of full user area) where: 

(size of full user area) 
(NTBSMAX+4)/S + NSINDEX +1 + NSUA + NSRJLNK 

Note: NSRJLNK shoald not nave to be changed by an 
installa tion 

NBBS·NSBB + NBBS*S 

NPSS·64·NPRUS 

NBBS 

NPBS 

8-12-23 
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EDrroR ~ Chart 

If changed Check parameters in and arrays in IPFTN 
lPFILL and/or IPCOM 

NUNE 
NINCR 
NUAS MMUJTBL,~UAS 
NBBS MBBS,MBB~A 

NPBS MPBS,MPBMA,MMUJTBL 
NUSEast MMUJTBL 
NSINDEX JRJLNKS MUAS 
NTBSMAX JNDXHDR.JJNDEX,JRJLNKS MUAS 
XNPCENT 
NTABPTN 
NTABCOM , 
NTABCOB 
NTADALG 
NTABDEP 
NTBSFTN NTBSMAX. PTNTABS PTHTABS 
NTBSCOM NTBSMAX, COMTAABS COMTABS 
NTBSCOB NTBSMAX. COBTABS COBTABS 
NTBSALG HTBSMAX. ALGTABS ALGTABS 
NTBSDEF NTBSMAX. DEPTABS DEFTABS 
NCHPTN 
NCHCOM 
NCHCOB 
NCHALG 
NCHDEF 
NCHBAS 
FTNTABS NTBSFTN FTNABS 
COMTABS HTBSCOM COMTABS 
COBTABS NTBSCOB COBTA.BS 
ALGTABS NTBSALG ALGTABS 
DEFTABS NTBSDEF DEFTABS 
NSBB MBBS 
NDEBUG MDEBUGt t 
NPRUS JTABS,JHDXHDR,JINDEX, MPBS.MUAS 

JRJLNKS.NSUA 

~ 

t When HUSERS is increased, the user should also consider ehanging the size ot the TERMIN and TER~tOUT tables In the 
muj subroutine ~WJSUBS; See INTERCOM " Multi-User Job Capability Programming System Bulletin under the 
beading Changing Size or TER~UN and TERMOUT. ' 

t t See Multi-Vser Job Installation Parameters 
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EDITOR DEBUG CODE 

If EDITOR encounters hardware and/or soetware problems, a diagnostic printout is produ~ed. It the problem is considered 
fatal, all EDrTOR uscrs are detached. The content of the diagnostic printout depends on (he error encountered and the 
setting of NDEBUG. In any event, the diagnostic printout should accompany any PSR relating to a MUJ SYSTE~I ERROR. 
See also MDEBUG below. 

MULTI-USER JOB INSTALLATION PARAMETERS 

The multi-user job (muj) subroutines use two common decks, :'JUJCO:'J and C;\!UJCO~l. Both contain storage allocation for 
an array, ECSBUF. The l\IUJCO~t deck in FORTRAN code contains a DI:'1ENSION statementj the C;\lUJCO~1 deck in 
COMPASS code contains a SSS statement. This ar,ay is used by the muj peripheral processor routines, FAD, to read 
information Crom Extended Core Storage (ECS). Array length must be (n*64+1) central memory words. The value of n may 
be selected by the installatioris, depending on the expected use of ECS Cor st"ra~e of user swap iiles (if ECS is used, n should 
be at least 2) and on the number of local files allowed for an INTERCO~l user. As a guiJe, '1 may be increased by OAe fer 
each 20 local files allowed per user. The upper limit for n is dependent on the amount of st')rage used Cor the ECS buffer in 
the muj, and thc size of the swap buffer in FAD. 

Thc peripheral processor routiM FAD contains two parameters relevant to allocation .)f space for ECSBUF. ECSBFLN (near 
FAD.6S9) is a CO\IPASS EQU instru.::tion. It must be eq:.lated to the number of central m~mory words in the ECSBUF array. 
SWAPBF (near FAD.650) is a table FAD uses to read the ECSSUF array into PP memory. The value of ECSBFLN, and thus 
the size of the ECSBUF array in :'JUJCOMand C:'lUJCO~,1, must not be greater than 1+ (lenglh of SWAPBF)/5. 

Symbol MDEBUG in common deck C:'JUJCOM controls muj debugging code (O=oCf, l=on). It sl,ould be set to 1 if the EDITOR 
installation parameter NDEBUG is set to 1. 

in the routine Y1UJFILL, the two constants NACOUNT and THRSHLD control the acC'')unting oC muj time. The value ot 
NACOUNT determines how frequently the accounting information for a muj is obtained Crom the system and distributed to 
users attached to the muj. N ACOUNT is the maximum number of user switches performed on any given user before 
accounting is done. Accounting is always performed on user exit from the muj. NACOU:-<T must be set greater than or 
equal to 1 and defaults to 50 decimal. The value of THRSHLD determines the minimum number of CP seconds accumulated 
before accounting is posted to the user. As THRSH.LD is set to smaller values, account in\, is more accurate, overhead is 
increased, and THRSHLDhas more meaning. THRSHLD defaults to 5 decimal. 

INSTALLATION PROCEDURES 

Installation job decks PLl21 and PLl2E may be obtained from the Installation Decks prof.ram library, using the procedure 
outlined in part I, section 1 of this document. 

Deck PL121 assembles the released program library adding the created binary to the PL tape as supplemental files. The 
release tape does not contain assembled binary. Deck PLl2E uses EDITLIB to enter the bhary created by deck lNTC~1l into 
the running system. Deck PLI~I requires modif·ication if the single default low speed driv~r type is not the correct variant 
or multiple low-speed driv.er types are desired. If the hardware configuration does not :nclude at least one 6671 or 6676 (Cor 
example, LCC only system), assembly ot thelow-speed multiplexer driver can be avoided by including an =DEFINE NOnn 
directive in the input record to the update of the installation deck PL to secure job PLln. 

Deck PLl20, apl'licable only in the user library method of installation, allows regeneration and replacement of absolute 
overlays in the user library plus creation of a new PL12 tape. 

With deck PL12I, one variant of the PP mUltiplexer low-speed driver is produced whi~h drives mode 4 terminals and Tele
types on the 6671 multiplexer. 

De~k PL12E suggests CM residency for selected PP routines. Sites having ECS may wish to move some or these PP routines 
to ECS by employing the method discussed in the System ECS Resident Routine and Library portion of part II. section 1. 
Once PLl2E has been run, job DST3 can be run to capture a deadstart tape cont.aining INTER-:;O:\l. Decks PL12E and DST3 
need not be run if the user library installation process is bcing followed. 

However,Cor installation with a 6673 or 6614, overlays 2WD, 3WB, -IIVB, and 5WB O't'B-drive) should be C:'II residentj other
Wise, the response time for the high-speed terminals (especially with interactive graphics consoles) is adversely affected. 

No INTERCOM PP programs are required to be C:\1 residcnt; however, in the interest oC t-rOOuct performance, installation 
Jobs PL12E and DSTl contain EDITLIB :\WVE directives to force 3TT and its overlaysj ICl and two of its overlays, 1QP, 
lBR. and the wideband dl'iver overlays to CM residency. This group oC routines ancl overlays involves 5500 octal words. 
Based on the site configuration. legitimate directives may be made from EDITLIB commnt statements within job deck 
PLUE to Increase C~1 residency by 1000 octal words. 

INTERCOM in an idle state uses 1300 octal words for multiplexer tables and minimum empty bufCer chains. 
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LCC PROGRAMS 

The INTERCOM LCC initil.llizer lJ:'ie5 the LeC multiplexer sub tables to determine which variants or the LeC programs to 
load before the LCC driver is brought up. INTERCOM assumes the p~oper variants are available on the system library and 
are disIc-resident. The following table indicates the names of the LCC pr~ams that the LCC initializer searches for. 

LCC Memory Size 

Mode 2 ports only defined 
Mode 3 ports only defined 
Mode 4 ports only defined 
Modes 2 and 3 ports defined 
Modes 2 and 4 ports defined 
~odes 3 and 4 ports delined 

!! 
·OZD 
OZP 
OZH 
OZJ 
OZL 
OZN 

In addition, the LeC autoload program OZA and LeC autodump pr~am OZB must also be available on the system library 
and be disk-resident. 

AU these programs are avallable in binary Cormat as part of a separate release of the LCC programs. They may be adeled to 
the running system using the following job: . 

Job statement. 
EDrrLIB(SYSTEM) 
'1/8/9 
READY(SYSTEM .OLD) 
REPLACE(- .INPUT) 
COMPLETE. 
ENDRUN. 
'1/8/9 
Binary decb ot LeC proqrams 
111/8/9 

NPU PROGRAMS 

The INTERCOM 2550 Front End NPU initiallzer uses the NPU multiplexer sub tables to determine which variants of the NPU 
programs to load before the NPU driver is brought up. INTERCOM assumes the proper variants ere available on the system 
library and are disk-resident. The (ollowing table indicates the names of the NPU pr~ams that the NPU initializer 
searches for. o Mode 3 ports only defined OF3 

Mode 4 ports only defined OF4 

Modes 3 and 4 ports defined OP7 

In addition. the NPU autodump program OFO must also be available on the system library and be disk-resident. 

An or these programs are available as part or a separate release library Cor CCP 1 that includes the NPU programs. 
binaries may be added to the running system USing the following job: 

.JOb statement. 
EDiTLIB(SYSTEM) 
1/8/9 
READY(SYSTEM.OLD) 
REPLACE(- ,INPUT) 
COMPL.ETE. 
ENDRUN. 
7/8/9 . 
Binary decks ot NPU programs OFO, OF3. OF4, OF7. 
8/7/8/9 

Sectlon 23 ot this part describes CCP 1 Installation in detail. 

NPU 
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MUJ SYSTRM ERRORS 

INTERCOM multi-user jobs (for example, EDITOR), upon encountering haroware and/or software errors, produce dia~ostic 
dumps. These dumps contain II header M UJ SYSTE;\! ERROR xx. This mes.~al{e is senl to the system dayfile and to each user 
currently using the muj. Values of xx less than 50 indicate error condition.:; encountered by the system muj subroutines; 
values so or greater denote errors detect.ed by the (nulti-user joo it~elf. 

~ Issued Bv 

0 REKOVER 

1 USER 

2 SERVICE 

3 SERVICE 

" SWAPOI{ 

5 SWAPOK 

6 SWAPOK 

'1 SERVICE 

8 not used 

9 USER 

10 USER 

11 USER 

12 USER 

13 USER 

14 LUNSRCH 

15 not used 

16 USER 

1'1 USER 

18 SERVICE 

50 SYSERR 

51 SYSERR 

PASSWORD FILE CREATION 

~!!:£!: 

System error, such as Oper!ltor Dt·op, Mode Error, or P? abort 

User area lost internally 

User area lost internally 

Bit KWCOM should not b~!;et for this value of r'.MACT (FATAL) 

Error (from CIO) on last user area swap 

megal CIO function code on last user area swI\p (FATAL) 

User area lost on swap-out (F AT A L) 

CIO error code on terminal output 

Muj returnlng user area not assigned to it. (User a-ror) (FATAL) 

Invalid ACTN code sent by muj (User error) (FATAL) 

Invalid information from 1QP 

Internal logic error 

A non-rel!.dy user was marked as read:, 

Logical unit number was specified in call to USERFO, but corresponding file 
was not declared on muj PROGRAM st.'ltement (User error) (FATAL) 

Muj is returning user not asSigned to it. (User error) (FATAL) 

User's files caMot be returned when user leaves muj 

User area lost internally 

One of various EDITOR errors. Refer to dump to determine which routine 
called SYSERR 

Same as 50, except EDITOR debugging code is on 

Access to the INTERCOM system is controlled by passwords. The user must specify a valid password to log in to the IN
TERCOM system. Two types of passwords exist: 

Restricted passwords: When he logs in, the user must specify a valid U5er-name associated with the given password. The 
installation defines valid user name/password combinations. A user id (t· .... o alphanumeric characters) is assigned by the 
PASSWRD utility, and it is permanently associated with the user name/password. ThiS user id is assigned fro:n a pool of 
available us~r ids; it is marked as available again only when the user name/password is dt!leted. 

Unrestricted passwords: The user may specify any user name when he logs in; the user-name is not validatp.d. However. 
when a user first logs in under 8 given user-name, /I user id is associated by the LOGN utility with that user nIImeipas.<.word 
combination. Thereafter, this user id is associated with the user name/pass'Nord combinalion. until the user name/password 
is deleted from the system. 
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Through the INTERCOYI routine PASSWRD, the installation defines valid restri<.!tAd user name/password combinations and 
valid unrestricted PlIssi'Iords and accounting values to be associated wtth the user name/p!!.sswords or passwords. PASSWRD 
must be called from a dIIte deck submitted to the central site lL~ a catch job, The fQutine creates two permanent tiles (or 
edit existirl~ mes). One file, with the pel'maner.t me name INTERCO:.1PASSWOftllS, contains Ill.! unrestricted passwords, all 
restricted t.lser name/passwords, and all accounting information. The :lthcr iiJe, witll the permanent file name 
INTERCO"vlIJNRESTRICTED, contains a bit map deCin~ assigned u.~er ids; it aho cunt.'lins all unrestricted user name/pass
word comuinations. Installations with many users should: 

• In'ltruct users of unrestricted passwords always to use tho.! same charhc'f':f string for user-name when logging in. 

• Make use, ons regular basis, of the editing faCilities in PASSWRD to delete all unrestricted user-names, and so 
on, treeing user ids. 

WhUe a U'Wlf is In the process or logging in, he i.'I assigned a temporary id. Temporary ids begin with a special character. 

The toUowin~ deck structure can be used to run the PASSWRD routine, creuting e pa.'!Sword permanent file: 

Job statement. 
PASSWRD. 
7/8/9 
NEW 
ADO 

· 6/1/8/9 

The foUowing deck structure can be used to modify existing ~wor1i permanent files: 

Joo statement. 
PASSWRO. 
7/&;9 
OLII 
ADU I>r 
DEL 

6,718/9 

T'lis mode Ilt PASSWRD operation updates the existing permanent mes by !ddinrr; nc-w c>r deleting old entries. U both tiles do 
not exist, a PFERROR=12B aborts the run. 

To plotect against unauthorized modification ot the password tiles, the PASSI'iRD utility requests permission from the 
''Onsole operator t>eCore any modifications are made. 

lk'!wl'!.'n the NEW (or OLD) card and the 617/8/9 statement appear the pl:'smeter stP.tements which specify the new entries 
'~r th~ editing requirements. After a NEW statement, only AD[I pa.·smeter shtements may appear: after an OLD 

state.'l.mt, either ADD or DEL parameter stb.,aments may appear. fhe ADD st3t.~~'h'nt creates a new entry, or replaces an 
old er.t:'Y w'lich has the same ~r name/password. The DEL statement delctes onE: or more entries. The NEW.statement 
may 1'(' userj to delete existing Cilell entirely and to construct new ones. 

Tho torm:lt tor an ADD parameter statement is: 

A,uD U=uscrname,P=password,F=nength,T=time,A=acclevl,N:.:nliles 

username 

password 

tlength 

time 

11-12-28 

User name (1 to 10 alphanumeric characters) mlL"t be specified tor restricted passwords; it must be blank or 
omitted (or unrestricted passwords. 

Password (1 to 10 alphanumberic characters) must be specified. It must be the only unrestricted password 
of this nnme dE-fined by the installation. II it is restrict'I!d, it must be the only user name/password of this 
particular combination defined by the installation. (If the password or user name/password have been 
previously defined, the ADD card will function as a repillce.) 

Maximum field length available to the U'Ser (1 to 6 octul dil'its). It l>lank or omitted, 60000 octal CM words 
are assumed. This value may not exceed IP.MFL. 

Time limit Cor user's session (1 to 4 octal digits, also defines the maximum ETL (or individual jobs). If 
bla.nk or omitted, SOO oatal seconds are assumed. 
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Access level/permission bits tor the user (0-37778. range). This value defines which programs the user can I 
access. If blank or omitted, an access level ot ;) is assumed (dependent on IP.lACES setting in common 
deek INTCOM). 

Number of files this user is permitted to attach as local Ciles at anyone time (1 to 2 octal digits). If blank 
or omitted, 24 (octal) files are allowed. This value may not exceed 768, I 

All patameters start alter column 4 on the ADD and DEL statements. They may be specl£ied in any order and should be 
separated by delimiters (special characters). . 

The DEL statement is used to delete one or more entries trom one or both of the permilnent tiles. It has two formats: 

DEL U=username,P=password 

PEL 1=ld 

u.ername 

password 

Id 

. May take three forms: 1 to 10 alphanumeric characters. blank. or the character string ·~A~fES. If the 
Cirst form is used, the user name/password combination (restricted or unrestricted) is deleted; and the user 
Id becomes available. If the second form is used, all entries in the two mes with the given password is 
deleted. All user ids associated with these entries will become available; the password will no longer be 
defined. The third Corm may be used only if the s;>ccified password is unrestricted. All entries in the 
unrestricted password file with the given password will be deleted, and the associated ids will be made 
available. The paSsword will still be defined. 

Password to be processed. Whether an unrestricted password is celeted or not depends on the username 
parameter. If password is "NAMES, all user-names for all unrestricted passwords are deleted from the 
permanent files; and the user ids for these user-names become available. The unrestricted passwords will 
stID be defined. 

User id: may be used as a shorthand notation to specify the user name/password associated with this user 
lei. . The given user name/password entry (restricted or otherwise) is deleted and the user id becomes avail
able. If the pa~word is unrestricted, it will still be deCined •. 

seED INSTALLATION PARAMETERS 

When a multi~user job which uses SCED is installed, default parameter values in SCED should be changed to renect the 
reqUirements of the COBOL program involved. A value should be changed by deleting the default definition macro call and 
replacing it with a call to the SCED macro with the new parameter value. All macros are required. 

Example: 

SCED.233 
MAXUSR 10 

deletes MAXUSR parameter 
replaces MAXUSR with new value 

The SCED macro (parameter) calls are described In detail in the INTERCO:\t " :-'Iulti-User Job Capability Reference :\Ianual. 

Parameter 

MAXUSR 
USAREA 
NUMINT 
DEFBUF 

OUTBUF 

Default Value 

30 
2,214 

40 

4,45 
4,144 

VERIFICATION PROCEDURE 

Line to Replace 

SCED.233 
SCED.234 
SCED.235 
No parameters 
No need to replace 
SCED.237, SCED.238 

INTERCOM is brought to control point zero when INTERCO:\\ is entered at t.ie console after the operator has entered the 
time • 

The verification procedure cannot proceed unless a permanent file has been established containing the user passwords. 

60494300 0 



o 

The following sample from an interactive terminal session indicates if' INTERCOM is instWled eorrectly. The underlined 
characters are typed by the user. 

CONTROL DATA INTERCOM 
DATE 11/21/75 
TIME 09.27.22. 

PLEASE LOGIN 
~ 

ENTER USER NAME-~IE 

ENTER PASSWORD-· 

11/21/75 LOGGED IN AT 09.28.46~ 
WITH USER-ID 03 
EQUIP/PORT 47/04 

COMMAND-- SITUATE 

USERS WITH SAME PASSWORD 
D3-THOBnIE 

OTHERS 
B6-HALLA ER-IPRICE 
FM-ALL156 BC-OPS 
F3-ZEE . BA-4800BAUD 
BD--HSBT BE-MSBT 
GY-CHESLEY HN-EBROTH 

BATCH TERMINALS 
A5-200UT AU-200UT A V-200UT 

AF-XSBT AG-XSBT . 
COMMAND--~ 

ASSETS OF D3 AT 09.30.11. 
EQUIP/PORT 47/04 
FILE QUOTA 20 
FILES IN USE 0 
MAX FL 0077700 
TIME LIMIT 7000 . 
CP TIME .164 
COMMAND-- ETL,100 

COMMAND- MAP,ON 

COMMAND-~ 

ASSEts OF 03 AT 09.31.00. 
EQUIP/PORT 
FILE QUOTA 
FILES IN USE 
MAXFL 
TIME LIMIT 
ETL 
MAP 
CP TIME 
COMMAND-- FILES 

NONE 

47/04 
20 
o 

077700 
7000-
0100 

ON 
.174 

COMMAND- LOGOUT 

CPA .198 SEC. .198 ADJ. 
SYS TIME 1.159 
CONNECT TIME 0 HRS. 5 MIN. 
11/21/75 LOGGED OUT AT 09.31.49. 

D-12-30 

FL-ALL155 
PI-TAYLOR 
BB-4801BAUD 
GU-SVLANX 
G4-JGM 
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CDC CyeER CROSS SYSTEM VERSION 1.1 15 

RELEASE DESCRlPTION 

The CDC CYBER Cross System executes under NOS/BE to provide support ror the CDC CYBER l'i minicomputer and the 
2550 series of host co~municl\tions processors. The CDC CYBER Cross System Is composed of the following: 

Component 

PASCAL Compiler 

Format Program 

PAScAL Cross-reference Program 

Macro Assembler 

Macro FUe 

KRONTXT 

Micro Assembler 

Library Maintenance Program 

Link EdItor 

Implementation Language 

PASCAL 

FORTRAN Extended 

PASCAL . 

COMPASS 

Assemhly 

. COMPASS 

FORTRAN Extended 

FORTRAN Extended 

PASCAL 

The CDC C'iBER Cross System supports the generation oC load modules which may be executed on a CDC CYBER 18 mini
computer or a 2550 communications processor. 

HARDWARE CONFIGURATION 

The CDC CYBER Cross System reqUires a minimum oC 77000 octal words ot central memory tor installation and execution. I 
It the 125K PASCAL compiler and 135K PASCAL Cross Reference Program ere to be installed. 135000 octal words oC 
central memory are required. With this exception, the minimum configuration Is the same as for NOS/BE as described in 
part D. section 1. 
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RELEASE MATERIALS 

CDC CYBER Cross Sj'3tem i!I r-eleued on release tape PLSO. the structure of which follows: 

PUe Record 

~ ~ File Coottmt PUe Type 

1 1 UPOA TE ~llm Library PL 

2 1 Format Program (PJlMT) ASS 

t 2 KROm"XT (KRONTX1) OVL 

2 3 M.ero AssembJet' (ASSEM) OVL 

t .. Maero File (SMAC17) on 

2 li Miero &aembler (MASJEM) ASS 

2 a Library Maintenance Program (MPLID) ASS 

S (empty) 

C 1 PASCAL Compiler (17K) (PASCA~ OVL 

S 1 PASCAL Cross Refe-en<!e Program (77K) (PASXRE.P) DATA 

• 1 lJnk Editcr (JiPLINKl OVL 

., 1 Edit (KPEOn') on 

• 1 PASCAL Comp[ler (1251) (PASCAL) OVL 

• 1 6000 PASCAL Compile- (.FASBN01) OVL 

10 1 PASCAL CI'O!S Reference Program (1351) (PASXRE.P) DATA 

file 9 contains the binary of the 6000 PASCAL compiler, r,e<juired tor compiling the PASCAL compiler and the Link Editor, 
and ror compiling and executing tM PASCAL cross-reCerence program. 

PASCAL ORGANIZATION 

The PASCAL compiler ~ organized in a tile structure. The components ot the compiler are re~ds on the rile. The first 
r~ord of the file acts as a main overlay program and controls loading and execution of thE' other records. Because of this 
rll. structure. the PASCAL compiler cannot be entered into a llbrary yia EDITUB, but must be eatalQied as a permanent 
rue (PASCAL). The PASCAL file structure follows: 

~ !!!!!!! Function Jmelementation ~e 

1 POSYS Controls processing COMPASS 

2.3 PASCAL Compiles programs PASCAL 

.. SYMIO Performs disk I/O COMPASS 

5 ERRMSS Table of error messages Text 

6.7 PASDMP Prints object c.'Ode listing PASCAL 

PASCAL COMPILER SYMBOL TABLE PAGE SIZE 

The number or entries per symbol table page in the released source or the PASCAL compiler is 1024. Execution field length 
lor this compiler is approximately 77000 octal C:'1 words. For large compilations, increasmg the number of entries per 
81mbol table page reduces compilation time dramatically. To generate a PASCAL compiler for iru'~alling CCP, the page size 
Is increased to 4096, which causes ~.he compiler to require 125000 octal C~1 words. Generation of a 12SK compiler is 
aocofl'l,modated as a CDC CYBF.R Cross System installation option (see Installation Procedure). The minimum recommended 

;,..br:e for any use or the PASCAL compiler is 128. Page size may be altered by changing the compiler source as tollows: 

eDBLETE DPASU 75.1 
JlAGSIZE=nnnn, (nnnn:: page size - 1 = 4095 Cor CCP) 

-DELETE DSYM1l75.1 
PAGSIZE EQU nI'M (nM":: page size = 409G for CCP) 
·CDPASCAL. SYMIO 
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PASCAL CROSS REPERENCE PROGRAM TABLE SIZE 

It the PASCAL cross reference program is run agalnst a CCP compilation (standard CCP installation jobs do not do so), the 
toUowing table size modification should be made: 

-DELETE XREP.4 
P = 4001 

-DELETE XREF.26,27 
OCCURRENCE: CLASS 30000 OF PACKED RECORD 

LNO: 0_30000 

This change increases the execution tield length requirement tor the cross re(~rence program to 115000 octal central 
memory Words. A 135K cross reference program can be generated using a CDC CYBER Cross System installation option 
Caee Installa tion Procedure). 

INSTALLAnON PROCEDURE 

Job decks PLSOI, PL50C, and PL50V may be obtained from the installation deck program library using the procedure outlined 
In part I, section 1 of this doqument. 

'I't1e installation jobs (unction as Collows: 

PL50I 

PL50C 

Updates the program library with modifications to produce a new program library tape including binary 
rnes. [( PL501 is extracted from the installation deck program library with .cCP defined (refer to part I, 
section 1), 0. 125K version of the PASCAL compiler and a 135K Version of the cross reference prC>g1'am are 
produced and written on files 8 and 10, respectively, of the new PL50. The PAGSIZE and XREF modi
fications, however, are not included on the new program library Cile (file 1) of PLSO. If job PL501 is e.'IC
tracted without CCP defined, 77 K versions of the PASC AL compiler and cross reference prC>g1'am are 
produced and written on tiles 4 and 5, respectively, of the new PL50. PL50I requires a field length of 
135000 octal words to compile the 12SK PASCAL and 135K PASXREF and 77000 octal words to compile the 
'17K versions. Defining CATALOG causes job PLSOI to catalog the new PL50 binaries as permanent files 
from which they may be executed. The CATALOG option is sensitive to the CCP symbol such that if CCP 
Is defined, a 125K PASCAL and a 135K PASXREF are cataloged; if CCP is not deCined, 71K versions are 
cataloged. 

Catalogs the CDC CYBER Cross System binaries Crom PL50. as permanent files from which they may be 
executed. Defining CCP causes the 125K PASCAL compiler and 135K cross reference program to be 
cataloged. Not defining CCP catalogs 77K versions of PASCAL and PASXREF~ If PL501 is run with 
CATALOG defined, PL50C is not required. 

Because the PL50 installation jobs do not enter program binaries into libraries, the DSTn jobs are not aPplicable. 

····1· 
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COMMUNICATIONS CONTROL PROGRAM 1.0 23 

-
RELEASE DESCRIPTION 

Version 1 of the Communication Control Program (eCP) is the software and loadable controlware that supports the 2550 
Host Communications Processor (HCP) as a front end to INTERCOM 4.5 on CDC CYBER 170, CYBER 70, and 6000 series 
computers. The CCP binary load modules reside in the NOS/BE operating system PPU library so they can be loaded into the 
2$50 by INTERCOM. 

The release tape consists of the CCP source program file (which includes Post Link Editor 'nitialization directives), Multi
plex Subsystem (MSS) object text file, two binary load files, two intermediate liles, and a print file. 

CCP installation creates a CCP downline load module that looks like a PPU binary. The load module is named OF3, OF4, or 
OF? and is installed via EDITLIB in the operating system. To create the load module, the fOllowing procedures are nec
essary: 

• Create permanent files which contain the CCP source program file, Mss controlware object text file, and 
MPEDIT object text file. 

• Generate a local load module. The CCP 1 release tape does not contain the utilities needed to generate the load 
module. These utilities are provided by the CDC CYBER Cross System described in that section; they are 
programs that execute in the operating sy~tem environment, producing object code that executes in the 2550. 
The CDC CYBER Cross System consists of a PASCAL compiler, ~jACRO assembler, :-'llCRO assembler, Link 
Editor, and Post Edit program. The CCP local load module is created by processing the CCP source file and ~ISS 
object file through the CDC CYBER Cross System. The processing of these files consists of compilation, 
assembly, and link editing that results in a local load module (refer to CDC CYBER Cross System General 
Information Manual). 

• Generate 3. cIownline load module. The CCP local load module Cile and Post Link Editor initialization directives 
are used as inputs to the Post Link Editor. ~!PEDIT, which initializes CCP tables and generates the CCP downline 
load module. Up to three CCP downline load modules may be created. OF3 supports mode 3 (TIY) terminals, 
OF4 supports mode 4 (200 UT) terminals, and OF7 supports both mode 3 and mode 4 terminlils. 

Install each CCP downline load module via EDITLIB. 

The Bootstrap Dump program must also be generated and installed as a downline load module. It appears as a PPU binary 
named OFO when it has been installed. 

The following description provides information needed to install CCP on the NOS/BE operating system. This section assumes 
the CDC CYBER Cross System package has been installed as described in that section. Information needed for source code 
modification is included. 

RELEASE MATERIALS 

Release material .. consist of one 7- or 9-track system standard label magnetic tape. The PL61 tape has the following 
contents: 

Fpe Number 

1 

60494300 E 

2 

3 

4 

:. 
6 

'I 

File 

CCP source program file 

MSS loadllble firmware 

Dump Bootstrap 

DownUne load CiIe 

ABSOLMP 

SYMTAB 

Print 

~ 

UPDATE sequential program (including 
MPEDlT inilibrary format tialization 
directives) 

CDC CYBER Cross System object 
object textlibrary me format 

Downline load file OFO 

Downline load file on 
Output Crom MPLINK 

Symbol table output from :\2PUNK 

ASSEM and PASCAL listing of OF7 
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HARDWARE CONFIGURATION 

The minimum hardware configuration to build CCP 1 requires a job field length or 7';" ,000 octal words while ruMing NOS/BE. 
(RuMing PASCAL with a field length ot 77K requires a long time to run on a busy system; using the 125K version is much 
laster.) 

CCP HARDWARE REQUmEMENTS 

The minimum equipment configuration required to eJl:ecute the CCP consists ot the following: 

1 2550-2 Host Communication Processor includes: 
1 Multiplexer Loop Interlace Adapter 
1 Loop Multiplexer 
1 Cycllc Encoder board 
1 CDC CYBER Communications Coupler 

1 32K memory unit with 2550-2 processor 
1 Communications Line Adapter from any ot the tollowing: 

2560-1 Synchronous CLA 
2561-1 Asynchi'onous eLA 

rco Level 

The ttP0wing field change orders (PCO) are applicable to CCP 1. 

Equipment 
Number 

AAI09-AOl 
through 

AAI09-A03 

AAI09-AOl 
, through 
AAI09-A03 

DKI06-AOl 
through 

DKIOf..A04 

DWI08-AOI 
through 

DWI08-A04 

DWI08-BOl, 
throuch ' 

DWI08-B04 

reo 
~ 

DS14314 

DS14371 

DMOOS03 

DM80502 

", 

,~ " HOTIS AND CAU"ONS 

e' ~' . 

The communications line adapter slots In the loop multiplexer should be assigned in order qf decreasing line transmission 
spIeds. For example: 

," HOD bps line Slot 1 (leftmost slot) 

1800 bps ilne Slot 2 

1400 bps Une 

aoo bps line 

150 bps line 

D-13-2 

Slot 3 

Slot 4 

Slot 5 
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INSTALLATION PAHAMETERS 

Parameters that may be adjusted during the creation of CCP software load files are: 

1. MPEDJT constants 

2. CCP PASCAL source constants 

3. UPDA TE DEFINE direct.ives used during compile file creation, 

4. CCP or BOOTDUMP macro assembler source constants 

The following charts list the installation parameters, together with acceptable and default values. Numeric values preceded 
with a $ are given in hexadecimal. 

All statements for types 1 and 2 end with a semicolon and may be followed by a comment which is preceded by a right arrow 
and followed by a down arrow. 

I 

I 

1be syntax for items of type 1 and 2 is as follows: I 
name = value; comments 

There are no column restrictions. 

The syntax for items of type 4 is as follows: 

EQU name(value) comments 

The following are :'vIPEDIT constants. 

Card 
Identifier 

ZD10.232 

ZDIO.212 

/JICORESIZE 

/C4LCBS 

CC10038.16 !BOMTI 

ZDlO.18S /MD4IBL 

,CC10046.498 /TTYIBL 

o ZDIO.20S /C6CCC 

CYCLE NO.1 /CYCLE 

COI0022.116 GOLFSTRIP 

6049(3'0'0 G 

Core memory size 
of NPU 

Number of lines 
that can be con
figured 

Minimum number of 
small data buffers 

Max Mode 4 input 
block lengt h -
(characters) 

Max TTY input 
block length
(characters) 

Coupler connect 
code 

Source File Cycle 
Number (for identi
(ication purposes 
only) 

If true, extra line 
feeds on TTYs are 
suppressed 
Card format is: 
GOLFSTRIP :=trRUE; 

Acceptable 
Values 

/CS32K = (32K) 
/CS48K = (48K) 
ICS64K = (64K) 

1 -127 

1-n 
See Config. Aid 2 

1-n 

I-n 

$C, $D 

0- $FF 

trRUE 
/FALSE 

Default 
~ 

/CS48K 

127 

50 

1280 

100 

$C 

$1 

!FALSE 

Comments 

Core size must be less 
than or equal to the 
actual physical core 
size. 

1. Memory space must be 
large enough to ac
commodate., See 
Contig. Aid 1. 

2. CLA addresses cannot 
be grea ter than 
C4LCSS. 

3. Must be equal to 
installation parameter 
C4LCSS. 

Reference INTERCOM-
IP.IMXL4 parameter 

Reference INTERCO:'>1-
IP.IMXL3 parameter 

$C for primary coupler 
$D for expansion coupler 

Requires PSR IN4161S 
in INTERCO;\1 
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I The following is a CCP PASCAL source rUe constant. 

Card 
Identifier 

CONST.26 

~ D«;cription 

C4LCBS Maximum number ot 
lines that can be 

, cont igured 

Acceptable 
Values 

1-127 

'l'he following Is a CCP or BOOTDUl\1P macro assembler source constant. 

Card 
Identifier Name Description 

BOOTDUMP.95 CEQUIP Coupler connect code tor 
BOOTDUMP 

Acceptable 
~ 
$C, $D 

Default 
Value 

127 

,Default 
Value 

$C 

Ct-mments 

1. Core size must be 
able to accomm.odate 
number ot lines 
specirie1. 

2. Must be the same as 
installation parameter 
IC4LCBS. 

3. Must be greater than or 
equrl to number or lines 
defined in INTERCOM 
mux subtable. 

Comments 

1. $C for primary coupler 
2. $D tor secondary coupler 
3. Mus. be the same as installation 

para:neter ZD10.205 in MPEDIT 
constanu. 

The following UPDATE DEFINE names are used during the UPDATE that produces the CCP co-nplle file. The DEFINEs 
select CCP software modules. These DEFINE directives must be specified for compile file generation of both CCP source 
and MPEDIT directives. 

Beference: UPDATE Reference Manual 

DBUGALL 

Description 

IC defined, build in 
Debug Aids 

Acceptable 
Values 

DBUGALL or omitted 
See Config. Aid 1 

NOTE 

Default 
~ 

DBVGALL 

DBUGALL must be defined It Test Utilities Package (TUP) Is to be used. 

STAMPING 

MODE4 

If defined, buffer 
stamping (another debug 
aid) will be invoked 

If defined, the TTY Terminal 
Interface Package (TIP) will 
be included Cor terminal types 
1.2.3 and 4 

If defined, the :\10DE4 TIP 
will be included for terminal 

. types 5. 6, 7, and 8 

STAMPING or omitted 
See Config. Aid 1 

TTY or omitted 
See Config. Aid 1 

MODE4 or omitted 
See Conrig. Aid 1 

omitted 

TT'1 

MODE4 

Un Installation 
deck PL6lI) 

60494300 G 

) 
fI 

• --",1 

C 

" e 
I 
I 

• , 
./ 

""\ 
i 

~. 

" 

J 

.,.) 

\ • ) 

• 

• 



'. 

• 

• 

'. 
(" 

CONFIGURATION AIDS 

1. Memory Space Requirements 

The following lists the 2550 memory space required for available software: 

~ 

Basic software (required) 

Debug Aids 

TTY Terminal Driver 

Mode 4 (Terminal Driver) 

Words (Decimal) 

25000 

2400 

2400 

3600 

It buffer stamping is invoked, one word must be set aside for each potential buffer of the smallest allocated size. 
Since the smallest buffer size is 8 words, an upper bound on the memory space required for buffer stamping can be 
found with the following formula. . 

memory required for buffer stamping = 

(memsize - (10752+tip+debug)/9 

where 

memsize = 32768 if 32K version is installed 
= 49152 if -18K version is installed 
= 65536 if 64K version is installed 

tip = 1280 if TTY terminal driver is installed 
:; 1920 if mode 4 terminal driver is installed 

debug = 1280 if debug aids are installed 
= 0 otherwise 

The space left over is used for line tables, terminal tables, and dynamic buffer allocation. Guidelines for the utiliza
tion of this space are: 

Words Words 
~ per Line per Terminal 

Teletype 42 65 

Mode 4 interactive 42 15 ... 
\ 

Mode 4 batch 42 830 

The above figures are approximations only; exact memory utilization is a function of block size, line speed, and so on. 

60494300 G 

NOTE 

Do not configure a 2550 for ·more than it can accom
modate, or serious degradation of throughput will occur. 
Observe that the 2550 configuration is specified via both 
CCP 1 end INTER CO:'! installation parameters. 
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2. Bufrer Pool Selection 

Butter pools must be specified correcUy to accommodate terminal tables. work lists. system protocol messages and 
data without forcing extreme amounts oC dynamic pool adjustments. 

Buffet pools should be specified using the tollowing notation: 

A. Maximum number or TTY terminals active at one time 

B. Maximum number or terminals configured 

C. Number of buffers (at 26 characters per buffer) required for the average TTY message 

Small databutCer pool: 

(A x C) or B, whichever is I.8rger 

+ 20 

TOTAL: 

INST ALLA TIO NPR OCED ORES 

The NOS/BE Installation Deck Progt'am Library contains five decks to be used in the installation oC r.CP 1. In addition. deck 
PL501 and/or PL50C must be run to install the CDC CYBER Cr~ss System as permanent CUes to I)e used in generating 
CCP 1. 

PL6111 This deck updates the CCP 1 source library. and makes the NEWPL a permanent file. It then copies the remaining 
mes to disk and makes them permanent files to be used by other jobs in the build process. Installation parameter 
changes or source code changes should be made here. 

BeCore the (ollowing jobs are run, PL61Il must be run. 

PL61I2 

PL6113 

This job builds a new bootstrap dump binary to replace the one cataloged by job PL6Ul. 

This job builds new CCP 1 downline load modules. The Collowing definitions apply when extracting this job trom 
the lnstallation Deck Program Library. 

OF3 Build the' TTY only version ot CCP 
OF4 Build the MODE4 only version of CCP 
OF? Build the TTY and MODE4 version or CCP 
CCP64 Build the 64K version of CCP 1 

/JICORESIZE must be changed also 

PL6112 and PL61I3 may be run concurrently. It is necessary to run these jobs only iC there a~e changes to the approprillte 
module. 

This job is set up.to run with a field length of 125K. If' it is necessary to run in 17K. the RFLs must be changed. 

The downline load me on the release tape contains the 48K OF7 version of CCP. When the new PL61 is rewritten in job 
PL6114. the downline load file, ABSOL;\1P, SYMTAB, and PRINT is replaced with the version built in job PL61I3. If more 
than one version of CCP 1 is to be maintained, job PL61I3 must be run again for each version, making appropriate changes to 
permanent file names. 

PL6114 

PL61E 

This job creates a new PL61 from the permanent files created by the previous jobs. If ULIS is defined during the 
extraction of this job, it then enters the bootstrap dump (PPUOFO) and the downline load tile into a user library 
called CCPLIB Cor subsequent capture by DSTl. 

This job enters PPUOFO and the downline load modUle from the PL61 tape into the system PP library. DST2, 
DST3, or DST4 may be used to capture the resultant system. . 

CORRECTIVE CODE 

When correctlve code Cor CCP 1 is issued. it is necessary to generate 8 new system. The method or incorporation of these 
updates into the CCP is dependent on the type of update. The updiltes can be categorized as Collows: 

Souroe updates (including MPEDn' Initialization directive updates) 

MPEDIT initialization Directive updates only 
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Modifications to CCP source programs are in UPDATE format. The corrective code should be added to its associated 
UPDATS deck. ACter the modifications have been incorporated into the sc-'rce deck and a new source me created, an 
updated system can be generated using the decks In step 3 and step 4 or the installation procedures. 

VERIFICATION PROGRAMS 

The veritlcation or the CCP can be divided into the veriCication or systent generation and the veriticatlon ot the online 
JY8tem. -

System Generation 

In Order Cor the 2550 system to rUn properly, the CCP must complete the system generation procedures error fret!. Each 
phase ot buUding the system must finish processing with no errors before the next procedure is initiated. The NOS/BE 1 
programs which can detect errors during system generation Include: UPDATE, MACRO .\$Sembler, PASCAL Compiler, 
Library- Maintenance, Link Editor, and Post Edit Program. The reCerence manuals listed below should be consulted Cor the 
tdentificationand explanation of specific types of errors. 

UPDATE ReCerence Man:lal 

MACaO Assembler Reference Manual 

PASCAL Reference Manual 

CDC CYBER Cross System Version 1 Link Editor and 
LlbrilrY Maintenance Programs ReCerence Manual 

As released, the CCP should complete system generation without errors. If the Installation parameters are modified with 
oare and the restrictions on them adhered to, errors should not occur while building the CCP. 

OnUneSystem 

See the INTERCOM VeriCication procedure. 

60494300 E 11-23-7 
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lNTERESTING PSR'S/FEATURES 

- l. 

2. 
3. 
~. 

5. 
b. 
7. 
&. 
9. 

10.· 
11. 
12. 
13. 
1~. 

15. 
~. 

~ 17. 
1&. 

19. 
20. 

2L. 
22. 
23. 
24. 

25. 

2b. 
27. 
28. 

29. 

~ 30. 

IN41S49 - Errors FTN with TS option 
f7020 NOS/BE system idle feature 
f4bOO - eCl feature 
f7520 - Enhanced carriage control support 
S3L3L - eVBER 170 features {no hang PPU} 
NW109 Remove large buffer support 
fEATbO ~ lCC Mode 4 support 
IN4Lb57 - eVBER graphics siowdown 
IN40844 - LeI restructure 
NWL05 - 2550 front end support 
IN4L282 - Readjust barrel/low speed driver 
IN401097 - Add check for disconnect in TTV input state 
IN40928 - Request disconnect when 40 input buffers exist without CR 

NW107 - INTERCOM restrat 
IN41!4SA - Intermixing of batch and interactive buffers • . 
IN41545 - llX speed up code - capability of one copy of llX per 

EST entry 
IN4159b - llX speed up code - define 200 word CM holding buffer 
IN41941/IN42008/Multiple 1596 responses - Miscellaneous restart {5lX} 

at leve~ 430 
CC10091 - Allow PE before SOM 2550/CCP/711 See SIM S095 
F72QO - Support of HW TTVs~ bOO, 1200~ 4800 baud dial up on 2550 -

Note change of macros 
IN4L731 - Purges IN4L1400 - Bad define of HEl107 MUJ 
IN415~6G - Corrects several 5lX restarts 
IN42084 - Correct multidr~p sequence bit processin9 
IN42153 - yank IN41817 - caused driver hang {lML} when multidrop 

terminals defined 
IN41783 - Page not working on CVBER graphics terminals - major mod 

to 3TT 
IN~L826 - lM1 9600 baud varient - Force BUFCHK and ASBUfR processing 
IN42109 - Fix PJT full of 11M calls 
IN42005 - Change calling sequence to 11M - Effects lAJ/1PD ~ fix 

banner pages piling upon powered down terminals 
IN41796 - Users logged out following NPU halt 
IN41887 - Cause lCI to call lMH instead of lQF for all jobs being 

evicted from tape previewing display {lQF BMR-7376} 
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:35. 
JJJ,;.. 
p1 .• 
~a,e 

B~ • 'J,e 

~p~ 

J.lJf, 

~S, 

4'p. 

".. '2 .... 

:IN4216'3 ~ MES r~pe~ts operator msgs random times. 

:IN4:199,8 .,.. Remove ac<:es:s ,level ~hecking fr.om le1 - :n!)w done in lAJ. 
~empve d~ny m~cro 

jN,4~.o.4,l .- 'Dono't al:low AUiS ·to ,be d.isc.arded durlng i'noperative 
~~o~9$~ing fin~l fi~ IN41898 

lN42D20 ,~ MUd error $1 
lN421~1 - MUJ ~rror '80 . 
lN421N? ~ "UJ e~ror a4/SCED 
IN41404A ~ MUd error SO 
·lN4l9~1 ~ MUd error 44 

lN4S0ab - lMl ~ould dropout with channel assigne~ 
lNMeeee ~ e5~O t~rmin~l~ 90in9 to sleep - unab~e to relog in. 

S~~ S'lM S:124 
!N48114 p e~~o function 20 .... ", '" -'. 

timing - See SIM Sl~3 

lN~elab ~ 3TT/1fEtiming - Spurious send index characters. 
affect menuing 

Could 

~N4~077 

~N4;J.8a7 

f7aan ... 
N130900 

... Timing {lMl) 4800 baud terminals 

... In sura ASBUf gets called at frequent intervals 
Code to support RS product set {list of fil~s feature} 

~ LISTClD • words 25-33 clobbered on ,restart dump 
U7, NI3;J.~e~ ... ~ISTCID - dump number gets reset on DIS recov~ry. Could 

, lose LISTeID dumps 
~a~ ~N4~14S ~ lQF SMR fNT/lQf timing 

• 
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WORTH NOTING 
1. Problem exists where 3TT could overwrite word ze~0-109in combined 

with multiple BKSP - see PSR IN42255. Under investigation • 

2. Interactive and dayfile msgs mixed {more commonly referred to as 
COPYl problem} NTBF - Inherent in the design of lID. See PSR 
IN42255. 

3. 1Ml hangs in ASBUFR caused by loc~l card reader emulator. NTBF 
in standard INTERCOM. Do have local fix. See PSR IN42254. 

4. IN41998 deleted features, deny command, etc. Passed on to design 
team. See IN42252. 

5. Insufficient null char at 300 baud. NTBF. MosL ~ites hardcode 
number of rubouts dependent upon local requireme~ts. Ideal fix 
rubout command - No room in UTe Santa Ana is investigating special 
casing 300 ,baud TTY's. 

b. Core fill problem. Three cases: 

7. 

A. Zero fill· - Modem turned off at multiplexor s~de, 6671 believes 
valid character. Believed to be fixed by IN40988/IN41097 -
request disconnect when 40 input buffers without interveni~g CR. 

B~ Banner fill/powered down terminals. Believed fixed by IN42005. 
C. Emulator problems. Example:emulator looping sending 80 blanks 

and a CR. NTBF - see IN42137. 
2550 filling CE error file - Some thoughts on the subject: 
A. CML 2.1 corrects formatting and reporting pro~lems of earlier 

versions. It does not address the problem of excessive input 
to HPA. 

B. CML 2.2 which is scheduled along with NOS/BE R4 {L373} will 
include options to throwaway and eliminate ~elective input to 
HPA. This should noticeably cut down the run and print time 
of HPA. 

C. The real problem of flooding the error log with 2550 entries remains 
under investigation at Santa Ana. Possible solutions to the 
problem include: 
1. Re-evaluating entries currently recorded. 
2. Thresholding certain entries. 
3. Suggesting operational procedures to minimize entries. 
4. Periodically purging entries from error file. 

8. Bad port on 2550/lCC causes offed line with no way of operator turning 
back on. Believed to be resolved in R4 {L373} with LINSTAT utility. 
See PSR IN42048/49. 

9. 

10. 

11. 

Core fill problem: See maxcore parameter in 1BR. 
Editor aborts on mass storage limit. Passed on to design team, would 
be difficult to fix. 

Menuing {application paints scr2en - operator fills in blanks} not 
supported. This amounts' to ASKII 128 support. This will be given 
special consideration in future release enhancements. 
Problems randomly with 2550-100 ports going to sleep. Occurs when 
INTERCOM sends mUltiple consecutive 7000 codes to emulator. Believed 
to be emulator problem. Non-standard code does ~xist - will not be 
made standard. 



,1). 
lLJ .. 

15 .. 

17. 

eo. 

- .~ 

Line problems on6b71~ could take drastic steps in ~M1~ 
A. Bump retry count to 77B. 
a.. Loop on loss of carrier on hardwired line. 
Problems with 2CC special commands within procedure file~ Example~ 
Read ... l fn. Thi.s is p.arti ally re.sol ved with IN4199!. The problem 
r~mains under investigation. 
Problem with the 7S1 terminal during an on-line print operation Clt 
leaO baud. When printing on line display to oprinter1 the printer 
gets behind due to the mechanical speed of the carriage return. 
As a result~ a check printer message is displayed by the 751 con
trolwar~ and printer data i~ lost. This amounts to a special case 
of the rub out count problem. There is nothing in any INi£RCOM docu
~entation stating support of an on-line print capability on a mode 3 

. terminal. The problem is under investigation by the terminal people 
Bt Roseville. 
Asa result of the barrel adjustment code put out under ident IN41282 
s~veral sites have reported timing problems with an overloaded low 
speed driver. This has been resolved by the following PSR's: IN418~b, 
IN42077, IN41887. If all else fails a site can vary th~ constant 
Bt IN41286.109 in 1Ml • 

. ES5WCCP memory requirements remain questionable. Conflicting infor
mation exists in the redbook configurator, lHBK, SAB {L451} and SRB 
(L~61}~ While we are trying to' force a 65K minimum under the premise 
of successor product requirements1 we are still installing 32 and 48K 
varients. One must note that these memory sizes are intended to be 
utilized in.a degraded mode only. 
Non-support of half duplex asynchr6nous lines up to 960D baud on 
C(P/2SS0. This requires changes to both INTERCOM and ecp. A package 
is available in QSS form thru the Systems Division. 
The redbook states that option 711-102 is not supported by INTERCOM 
and the NOS/BElliBK states that this option is required by INTERCOM. 
In reality, the option is supported by INTERCOM and is highly recom
mended because without it, the user would have to manually clear the 
display between each inpu~. 
OfA.is unable to downline load different 2550 memory sizes of the 
same varient. This is caused by the load modules having the same 
name. The problem remains under investigation. 
lFE will strip fX function codes coming in as data. The problem falls 
into the category of non-support of menuing. A local fix is available 
to interested parties. 
2SS0-l00 and bb7l do not require ring indicator .. whereas cep does, 
that is, modems may have to be restrapped when bringing' a terminal 
over to a 25S0/CCP cOllfiguration. 
Support of 4800 b~ud dial up terminal was removed with rewrite of low 
$peed driver in level 37b. This code Can be reactivated by: 
A. Redefine macros allow definition ~f 4800 baud dialup on bb71/LCC. 
B. l>isc'lble 1I1 chock for 4800 dial up. Both 6671/LCe. 
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The following are recommendations for configuring placement of ports 
on the 6671/2550: 

A. 6671 - high speed ports on low e~d {port O}. This is because 
ports are handled in a round-robin b3sis on the low speed driver. 

B. 2550 - Leftmost loop MUX slot - ports are serviced left to right. 
We only support the 751 terminal in a block mode as long as 
appends appropriate STX and ETX characters within'his data. 
not necessary with other equivalent terminals. The problem 
inve~tigation at Rose~ille. 

the user 
This is 

is under 



i , 

p,UMP REQUIREr1f:rJTS/1L~IJGGING 

1. Required suppdrting documentation 

A. Core dumps 

1. J dump if applicable {especially system aborts} 
~. Low core 0-20K {PJT} {JDT} 
3.' INTERCOM buffer area word 16 bytes 2/3 to byte 01100B 
q. PPU's you may want to step PPU's until required routines 

appear {lCI/lLX/1BR/1FE/1ZZ/1Z*/oFA/OZZ} 

B. Corresponding listings as appropriate. Especially where local 
mods. 

C. Corresp?nding dayfile segments if applicable. 

D. C[ error file {norms/HPA output} if ~pplicable. 

E. Sample terminal output if applicable. 

f. Individual multiplexors {if applicable}: 

G. 

H. 

I. 

2550/CCP 
NPUDUMP 

LCC 
LCCDUMP 
&AYFILE RESPONSES 

LOW SPEED 
P REGISTER OF PPU {UJN*} 
IS 2550-100 RUNNING 

Sample configuration/IPARAMS/build decks/local mods/PSR level+ 

Any analysis would be appreciated. 

Any history concerning problem. 

2. Individual terminal problems 

A. Physical attributes of terminals 

1. Is it polling? 
2. Is the emulator running or did it take a nap? 
3. Do I have a carrier/What is the condition of the modem? 
q. Do I appear to be looping in arestransmission? 
5. Is the problem limited to single stream {card read/printing}? 
b. Any error lights/error conditions reported at terminal' 

B. Check if line 

1. Off - port entry - try restarting. 
2. Inoperative - Wait for communications reestablished msg. 

. Word 10 UTe 
3 •. Disconnected - please login msg - may be momentary Jine 

problem or problem at local site. 
q. Are the driver words moving 

a} Terminal locked out of low speed barrel. 
b} Deadlock situation driver/1LX 

S. 25SO/LCC line/stream state. 
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C. Are all terminals down/How does this terminal being down affect 
other term.inals. Note: If problem is limited to one ter-minal 

. mention in dumps. 

J~ C~n you restart terminal with~ut affecting ot~er terminals? 

l. Reautoload emulator 
E.. Auto.1ogout {onlY\iJhen dra.stic} 

a~ :In general: 

A. What are the running conditions {heavy load/production/installation 
t~st~ 

a~ Can the problem be reproduced~ do you have a theory on reproducing 
th~ problem? Can problem be limited to particular routines? 

C~ What has changed recently~ in particular, what has changed since 
l~st working level? 

l~ PSR level {what was added?} 
~. lncreased load 
3~ New har~ware/reconfiguration multiplexors/modems/terminals/ 

~mulators. {new controlware} 
U~ Do you know the contents of you~ deadstart tape/production 

EDlTl-IBS? e D. Are all switches thrown right {2550}. It may help to make 
checklist when working. 

e 

E, C~n the problem be tied to hardware? Cross reference CE error 
file/individual site logs. 

f. Is ~nyone doing any unknown maintenance. Never reconfigure on 
the fly. 

G. ae alert to physical signs. Point out when reporting problem. 

:t. 
~. 

3. 

~. 

5. 

h. 

7. 

8 •. 

Time of day/Can you correlate with other problems? 
B display - Is obvious msg flashing, CPU hung in loop, job 
hung at control point? 
A.display - Obvious/pertinent dayfile msgs, is PPMTR {clock} 
running? 
M display - Conditions of channels/any particular routines 
involved. Any particular job involved. 
Are other subsystems involved/affected? Example: LOADPF 
someones got the storage move flag. 
Is any particular user/terminal involved? What is unique -
to this user/terminal? 
If something is overwritten~ does it look familiar? Example: 
XJ package, address within INTERCOM buffer area, known data. 
Could the problem be operational? Example: No next packages~ 
outstanding tape requests, scheduling - large jobs.saturating 
eM, powering down terminals/panic mode at a terminal. 
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4. Tricks 

A. Build in trap code. Get problem ASAP before roquired information. 
is covered up. 

1. ZJN * ~ JP *~ PAUSE statements {FTN programs} 
2. In core counters~ AOD~ AOM~ thresholds 
3. System step mode. {Note this will change timing} 
4. Overwrite known {harmless} areas in core. 

a} Circular buffer response list 
b} System header CM wo~d 32 
c} INTERCOM header 

5. Issue dayfile msgs to track flow. Particularly helpful in 
RCL condition~ routine may be called twice to do same thing 
{5LX}. 

B. Make routine CM resident {change while in core~. 

5. Where to get help 

A. Associates - Discuss problem with othe~ people. You may talk 
your way into a solution to your problem. This pertains to 
both analysts/CE organizations. 

B. Operators/Users - Sometimes they are aware of more than usually 
given credit. You may want to solicitinforcation via SYSBULL. 
Anyone encountering this problem please rep~rt to operations/ 
support group. 

C. Talk to other sites - Particularly those with equivalent environ
ments/configurati6ns. You may find you ~re not alone with your 
problem. 

D. PSR Summaries/Software Information Memos/PSI Articles/PSD Feature 
Notes/History Files on program libraries/Daca Base Information on 
BCC's 

. E. Call your friendly Field Support analyst {ARH/SVL} 
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. GlACIt CtlElRICH 
ca 1.1 COlll_ClTlOtlS~ CO"'I'" INTERCOII COIEIPASCALL C01E1 TEIIIDIAL IETIltRC 

~. · ... :.~so. Ie hendler 
aupwr"vlsory eode 
tlagnostlc .aod. 
UP-Te.t utility pk 
. (debug aids) 

I .. rlt./evict reg s .-
. stack r.qu.st· . LOCAL 

~v{C.-Ch.nn.l nonltor 
Host Interface Buff.r aaintenanee

List .... vlc.s 
Queue services 
Ti.ing services . 
Interrupt handlers 

nay b. h .. dvare 

"l'IIal read. funcill ..... nt:.,.C.u:l..lU..l 

IPRU Interface CONSOLE 
... . fUNCTIONS 

SERVICE II' SYSTEn 
nOlUlE. J!. ~OUTINE or soft .. ar. driven 

CPU t
IffST 

CENTRAL 
notORY 

HOST 

'-! 

SdIedu~ed laTUC01I point.,. 
routl,.. . ...... 

. £Sf entry (fE 
Utilities device type) 

nux T_le 
3TT Inter- Header 

face nux Subtable 
Header . 

Line Entries 
INTERcon poin!, 

buffer' ... a 
lriver int.rl k 

table. 

=r: I 
HANNEL H I I HOST INTUH INT£lNAL ~H'NNEL fACE ..• _ ... PROCESSING 
tuPLEIt PRO.GRAn 

PPU 

--..,..-
l1l/1oN ... e the 
only routines th* 
talk across the 
chan. All other 
talk thru en tab~e 
Interface .{ex,lNA) 
lNI .quivalent t 
OfA (YIf) 
Inltlalizelloadl 
configure/dUlip 
10NI can be calle 
by lIlo {load)" 
IN. {duep).. LO 

Physical leilel 
protocol host 
interface 

PRU construc
tion -
Routing block 
Block.protoco 
host interla, 

LCB line con
trol block 

nODE It J I; ERnIN11!ERnINAI 
TIP nii ERflINA lATA 

. EfIU- lEAns 
. T ~ 

nOIE 3 
TIP 

21601 
3760 
TIP 

HASP 
TIP 

I 
P' 
L 
[ 

X 

l5~D nOIE It 
2Sbl ll472i7/ 
103 7],1 
C!Dl 131-li/ 
356 731t 

R 3010 732-12/ 
303 11'1 

• 

Keyboard 
in 
Keyboard 
out 
lPX 
UX 
CPX 

S 771 I U Async Une See .aul, 7 Connectio n 
B speed up t PSI for - nueber Is 
S 'bDD baud. eauleta.. assigned 
y Sync line list . per data 

speeds up . stre. 
~ to l'.2KB nOIE::I 

.river COllllunl 
.clltion .. ea 

.U connection 

{N.)UllPNPU';XX} 
lIIaaintains PP 
resident for 
loading overlay~ 

Allbannerlng/laclng Is now done 
. In the IIPU . . 
7-1O% aore processing done In NPl.I .. ' __ -.I 
Requir. a alnlau. ~SK of 2SSX co~. 

1l'OTeJ111 
E 35/36 
,n 710317510 

t_le 
.. n overlay 
Dill overlay 
Batch PRU 

buffers 
SaaU buffers 

IN) is dedicated. 
.,111 only drop 
In the case of 
drop or restart, 

User tableslNI functions thriU 
lux. user tabl. a 3 level hier-
lata stra. archy. 

IfOrd pairs Block handl.r 

NPU is not recovered following a 
syst .. halt-the NPU is always 
reloaded 

No support for reaote nodes 
Increase INTERCOn independence 0 
teralnal type th.refore aaklng 
It easier to add ne .. teralnal 
types. In the future 

T .... inal protocol 
T.xt proceSSing 
cn) processing 
Auto recognitlon-ne .. 
feature 

TeB-hr.lnal control 
block 

2760/3760 
lata lDD 
nOl 76 
CVBER 106 , 
HASP 
la ... 'DB I nOl 16- . 
CYBER 106 
Singer 
Harris 

~ort ConUg. Lin. state 
. C.-In Strua stat. .. I nlln purpose: rlduce central· resources/iGditlo".1 equip. support H1SPI211U1311!J1i!SSi! 
U.J tables . INTEReon Is co.plet.lyPPU driven 

tajlty ch,!in . T .... lna! charac- All actions .. e initiated by INTEReOn thereafter controlled by CO . 
InteractlVe terlstlcs ar... Block as opposed to character aultlpl.xing , 

buffers carried ov.r Into Buff.r requlre.ents auch 1.55 than Rit {conflg. ~ RdE~ 15 node 3-Ylt/5SK.Y5-i!aK) 
Llabo buffers the driver .eleted support for ~~7X/LCe/lWB/CCP Y101255D-1DD i 

fNT queues Sys. conng. Is The RdE interface bet ... en Host and NPU .. Ill be disk fONatted PRU' .• 
dob field lang hs defined at ini- Interactive interface l.ft unchanged . 

ilalization tiae. Can have .01'. than 1 NPU.per channel but cannot load and drop separateiy' 
one cannot recon-
figure on the fly. 

.. .::~ .. , 
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Decks removed for PL14 {INTERCOM V5} 

FHBCOM lM1COM CWEOR2 lGS lXP DFA 
ACNNH 1M2 COM lGSCOM lGJ lLX lFE 
DCNNH lfMICOM G9J C!GJ lld9 LINSTAT 
FANNH. lMl GEJ. lGR DZZ ])UMPLCC 
IANNH CIdEORli GES .. CldEOR3 :LZZ CIdEORS 

Inserted routines PL:L4 {INTEKCOM V5} 

lINI :LND 

Changed routines {PLliA} 

PPSYS/SCPTEXT/PPTEXT 
IRCP 
])S]) 
tMR 
ROUTE· 

Changed routtnes·{PL1B} 

RWE 

:LNP INTRST DUMPNPU {Relocated} 

TEXT changes 
2552 device type 
Q display/INTERCOM command 
Configuration Macros· 
{ROUTE HN~ IC=TRANS} 

Access different word in UT 
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NEW ROUTINES: INTERCOM V5 

1N]) 
2N]) 
3N]) 
4NI 
5NI 
laNI 
1NI 
8NI 
'NI 
ONi 

INTERCOM V5 network driver. for NPU 
INTERCOM V5 driver input command processor 
INTERCOM V5 driver input c~mmand processdr 
INTERCOM V5 input/output command processor 
INrERCOM VS,driver output command processor 
Batch support routines 
Ir~ver support routines 
Limbo processors and system support 
DrivQr termination routines 
Iriver control tables 

1HZ INTERCOM V5 network driver iriitializer 
2NI Load 
3NI Configure 
4NI Dump 

1NP INTERCOM VS network processor 
2NP. Batch command p~ocessing 
3NP Driver request processing 
4NP LOC8FILE and diverted file processing 
SNP li~co~ne~t/~ecover processing 
hNP Batch command cracker 

III INTERCOM V5 driver overlay loader 

01 
DID 
OIl 
012 
013 
QI4 
DIS 
Dlia 
017 
016 
01' 
DIA 
OIB 
ole 
OIl 
DIE 

'DIF 
OIZ 

2551 down line load files 
Micro. memory 
Mo~e ,3 only 
Mode 4 only 
Modes 3 and 4 
2760/3780 
2780/3780 + Mode 3 
2760/3780 + Mode 4 
2780/3780 + Mode 3 + Mode 4 
HASP , 
HASP + Mode 3 
HASP + Mode 4 
HASP + Mod~ 3 + Mode 4 
HASP + 2780/3780 
HASP + 2760/3780 + Mode 3 

, HASP + 2780/3780 + Mode 4 
HASP + 27,80/3760 + M,ode 4 + Mode 3 
BOOTSTRAP lUMP ROUTINE 

'~.' ..... , 
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DE 
bElr 
DEl 
OE2 
OE3 
OE't 
DE5 
DEb 
DE?' 
DE6 
DE., 
DEA 
D£B 
DEC 
OED 
DEE 
OEf 
DEZ 

,~ -

2552 Down Line Load files 
Micro memory 
Mode 3 only 
M~de 't only 
Modes 3 and 't 
216D/3?60 
27!O/3?60 + Moda 3 
27!O/3?!O + Mod~:4 
2?60/37t.O + M.ode 3 + Mode 4 
HASP' 
HASP + Mode 3 

.' HASP + Mode 4 
HASP + Mode 3 ,+ Mode 4 
HASP + 2?60/3?60 · 
HASP + 2760/3?60 + Mode 3 
HASP + 2?60/3?60 + Mode 4 
HASP + 2?60/3760 + Mode 4 + Mode 3 

-BOOTSTRAP DUMP ROUTINE 

• 
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'NIEIC!M V~ and INTtRCOM VS Differences by S. R. Morgan 

The p\Jrposeiof this articl, isto point out some of the dif,ferences that will exist 
betw.en INT~RCOM y~ and INTERCOM VS. for discussion purposes the report will be 
dlvlded Into two areast ' 

~. Haw f •• tures INTERCO" VS 
2. »lffarances INTERCOM V~/VS 

",w ["'turn INTERCOM VS 

li. Support of e7!D/37110 terminals and the emulators of these terminals. 

I. Support of HASP multi-leaving work stations. 

1\ SUPftOrt, of Mode 3 {asY",chronou.s> line speeds up t~ ,)bOD baud. 

•• SUpPort of Mode ~ and HASP line speeds up to 1'.2 KB. 

5. Support of the eSSe. 

~. Support of transparent data {EBCDIC-25b} on remote batch devices for HASP/27!DI 
376D term'irials. The data is treated as a-bit characters and is blocked and 
deblocked without reg~rd for card lengths~ carriage control~ print line width. 

, • ~ I . 

7. Support of auto bal,ld detect for h~rdwired Mode 3t.erminals up to 300 baud. 
" . \ 

a.Support of auto terminal detect to allow any site to dial into a given Une 
<assuming the proper CMR mux configuration i.s speel fled}. for examplh any 
node" ter,1nal can dial into a port without regard to Mode 'IA.,'IC., ASCII .. or BCD. 
Also if CMR is correctly sat up there is no rastriction on the site address. The 
... eis true for HASP and 27aD or 3780. INTERCOM S cannot tall the difference 
bat ween 2780 and 3780. The only restriction is that Mode ~ and BI-SYNC terminals 
.cannot dial into the sam~ port. The user must push the SEND key or its equiva-
.ilent td aUo.w the 255X to determiJ:le the termin •. l type. . 
: . 

•• A 8~OCKcom.and is available for defining the buffer size of • HASP terminal. 
Lagal val~es are '100 or aDD. for those terminals which allo~ up to aDD characters 
per b~ffer • ., the BLOCK co"mand should provide'enh'anced performance. 

~D. The central operator can now initiate an INTERCOM RESTART by console type-in. 
This can ba used if the operator believes INTERCOM is not working and would like 
to ~et dumps without deadstarting the system. 

\ . , 
plfferancas INTERCOM V'I/V5 

~. For INTERCOM 5, when the 255X determines that a line is malfunctioning it will 
ftotUy the INTERCOM. driver. The driver will then turn off the line and issue a 
flashing message at the central console. The line will be automatically turned 
back on after an installation defined period of time. If the line is still not 

.operaUonal, the operator will again be noti fled. . , 

IlthINTERCOM V'I .. no notification is given~ but. utility is provided to display 
line status. The utility gives the central operator the chance to turn a line 
bKk on~... '. ' \ 

i. Tha REAhLfN command .. DEFINE command., and the ROUTE co''ntrol statement have been 
.odified to allow for specification of transparent data for HASP/278D/37aO. This 
Chaf\98 h' completely up'ward compatible such that past usage is u!"changed. 

3. The LV parameter has been added to the DEFINE co~mand to allow specification of 
the synchronou.s tarminal line width. 5,' It. The J)S]) Q display has been modified to provide additional information. This 
lncl\Jdes the User T<lble address and c'lnnectedhlisconnected line status. Also 

3 If the' central ccinsols i. in unprotected mode both logged-in and unlogged-in~ 
L .. ____ •. _u_S!.~_'!~~I~ _~n!!:.i.~~ _ar.~ __ s.!:,own .• _____ r'_· _____________ _ 

¥ ! 

',4 
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5. Support of the EaEa7X. 7077/7Cf3. (LCCh 6673/ .. <Wide Ban'd>. and ecp Vl.O support of 
25SQ has been ~ropPQd from INTERCOM VS. '. ' 

•• 
:. 

Thera ~ill be soma differences in the processing of job card errors under 
'11T£leO" Vs. UnderINTERCOM'V .. job card errors are reported to the terminal and 
.. tMltputfUe is generated.. Under, INTERCOM YS the ter.inal will be noti fhd but 
.. output ftle is generated. 

1'. 1M processing o,f laval 1o7 EOR. aI-SYNC EOI'. and HASP end 0' stre.. are dl rrerent 
.. tveen INTERCOM V .. and VS. • 

-...-.- _ ......... -

-~ 

.. 
6. 

'I. 

10. 

Currantly under INTERCOM V .. an EOR level 3.? is treated as an end of file. With 
II1£RCOn VS it will be trute~ as an end ~f record. 

8I-SYNC terminals are not able to recognize 6~7-a-Cf cards. so • new type of EOf 
_ .. ~een identified for these types of terminals only. It is' a 1*£01. , , 
HASP terminal s~pport is such that once a card reader is started it will remain 
..... t· such that :any car.ds placed in the reader .re immediately read without 
further user type-ins. To prevent a HASP terminal from automatically reading 
c.,.ds~ the I*EOS, card may be read tl'!rough the card reader. Al,so the EN».CRn may 
be used to terminate the stream. ' , . . , ' 

Jnoperative processing is different from INTERCOM VS. To indicate to the 2SSX 
that the terminal which was inoperative is now functioning again the terminal 
operat.or must enter the SEN» key 01" it,S equiValent. With INTERCOM V .. no key~in 
•• s necessary. ' " . 

'he processing of a Mode lIA ASCII terminal is difntrent.Under INTERCOM V4"to 
enter a blank line the user entered one blank plus the SEN» key. for INTERCOM VS 
~_ "lanks lIust, be entered plus the SEN» key. Also .. !.Ihen one wants to do a page 
turn. under INTERCOM V4 the user could enter any c!1aracter plus the SEN» key. for 
IITERCOn VS the user Must enter a blank and the SEND key. any other character(s} 
vll1 be sent to the host for processing. ' 

INTERCOM 5 4oesnot set an absolute maximum screen si'ze for batch output mode If 
devices. Thus the screen size as entered on the SCREEN command should not be 
larger than the physical size of the tprminal otherwise errors will occur. In 
INTERCOM II an installation parameter specified a maximum screen size for batch 
output to mode .. devices. . 

11. There is no ASCII-CfS printing at a Mode lIC printer. 

12. ftultiplexor port definition macros differ frolll INTERCOM.VlI to INTERCOM VS. 

Ja'.--, I{lstallaUon parameters wil1 change when going from INT.ERCOM VlI to INTERCOM VS. 

loll. INTERCOM VS wil1 require a minimum configuration of 6SK of 2SSX core. In the 
.lnillull configuration bnly mode 3 and mode 4 terminals, can be run. It is re.(om
.ended that 63. or 'leaK of core be used for support of all' terminal types <mode 3 • 
• ode If" HASP" and 27aD/37aO)O.' '" 

• 
1S.Reduced "Host" resources can be expected in \15 over VII. This i.ncludes PP activity 

.and C~ usage. 

-. ' 

... ,; ... 
..;: . 

~ --_ .. :- :. . 
-.. • '":. .. t.'!"... -. 

: .... - E._ 

.....;...-..:.'_ .. __ , ••. .i...:-.• , _____ ._-. _______ . ___ -,-____________ --' 
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nTLIt(on V5 

.n (Uti) I. Sen.. subsystea up 
2. Cheek ,.ITLIB in progress 
J. Call UJo 

o 

luap can be initiated 
J places. 
1. JoNI during t"itla1izatlon 

ERR XXX ' 
J 

1DI 
11. COnnANI 

Jo. .ead EST looking for on 'E entries 
l. Validate corresponding .ux table 
3. .equest storage/initialize INTERCO" 

buffer area 

2. lNI when l55D finds er,ror 
processing. REASON-XX 

J. N •• UnPNPU coaaand 
INTEReO" TABLE L ~. 
INITIALIZE BOOTSTRfP 5. Callinitiallzer lNI 

_1 

1 
lilt 
BU"ER 
ftANAGER 

1. ".intaln e.pty 
buffer chain 

l. Assign liabo. 
buffers 

3. ".intain INTERCon 
~. expand/contract 

~. R .. ain"in periodic 
recall 

Call loBR. lCI. lNP. 1.1 a. 
nece.s~ 

i 
IlCI . 

INTERCO" 
EXECUTIVE 

1. Assign UT's 
2. Process coaa.nd 

requests 
3. Controf execu-

tion 
~. Re.ain in perio~ic 

recall \ 

i 
110fIP 

BATCH 
PROCESSOR 

1. Assign AUT's 
2. Process driver 

requests/responses 
3. Process batch ' 

co •• ands 
~. Scan queues 

initiate input 
output 

5. R_aln,ln 
periodic recall 

] 

Note. This requires 
operator go/drop 

lNI J 2Nl ,3Nr .RIVER ~R4 
INITIALIZE LOAI CON'I'~ lunp 

, UltE 

flNJ 
NETWORK 
IRIVER 

1. Set up hardware 
2. ""nllne lo'ad CeI 
3. Configure LCB's. 
~. Startup 255X . 
5. IUllp NPU a. requi ... d 

1. Initialization code 
A. Initialize C" addresses 
B. Initialize channel instruction.' 
C. Check drop 

'I. Get liabo buffer chain 
E. Jrop into aain loop 

2. "ain Loop . 
A. Set up control loop NPU state 
8. Process next line line state 
C. Proce •• next UT stre. state 
I. Llabo buffer processing 
E. Check for outstanding .uck ........ 
,. Check restart or drOll . ' 
,. h to st.p A' lot.. lri war Is

dedicate. 

o 

" 

.. 
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BjERCO~ CCl SE~VlCE MODULE CCI TIP 

It<iI 

l',D 

,Only once per load tells characteris-
Configure Lin~ ~tics of the line 

irf ~o error -iritial tables/work-
Line Configured Ilists are set u~. 

~ 
I ~ 

~ 
Line Not Ccnfi~ur2d IIf error entire load aborted 

Er.sole Li~e !Test CL A/mocer 
~ 

~. I ILire En"bled 

~ 1"e:"' dial up '.hen terminals dial ~n or auto recognition complete' 

ILi~e Not Enabl!,!c 

Line Operational 

/' 
!f error Enable egain later 

'", 

Configure Te~~inal 

./ m "'_"P_ "",,"io" ""oboe "ii,,,, I 7 __ L !Terninal 
I 

C:>nfigiJred 

"'" If error in para~eters Ter~inal Not Configured 

" lin~ a~d ter~indl now operatio~cl 

;; 'S' '" of "to 

; BLK Mi,1 M' S 
C.') COl1'mand, Interrupt Data. Status 

BACK Block Acknowledge 

~ If Line Fails ILine Inoperative 

'" De:ete Teg 

~-. ,-
Disab:e Line 

L P~:"'i2,j>: ,,-- C;.at-le L5.~E: 

I rCB Deleted 

I 
- ___ . ___ I 

li:'1e Disat-. .Lr:rl "'----------

'" /' 

" ,/ 

e 
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IrrrERCO" '5 "'IIIH GEIEItAL 'LOll .. ~ 
w r' -------

I 

i IrrrEItACTlVE PItOCESSI., 

REAl 
CP PROGRAn 

"RITE 

I 
I 
I 

-- -- ----- -- ----- --. -. ----__ __ I 

--------.--- ----------- -- -----
INPUT 
SUfFERS 

I I OUTPUT 
..... " ~ BUffERS 

rBAm; PR;CESSIN'-

UT 

BATCH 
BUffERS 

i 

NOTEI Job card 15 checked 1n batch buffer. 
This fs"the only case where lNP interrogates data. 

CONIECTION 
NUftSER 
IrrrERFACE 

i 

I 

'tt 
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DTEItCOn VS 

' ... · .. ·1 

I· . 
I 

LJ 
1. W.i~ for oth.rs 

to rOPe . 

'1. '0 thru no 
•• 1 te ... in 
tion route 

~. Itel •• se stor.,. 

. 1. Walt for outstanding 
stack r.qu.sts to I 

coepl.te 
2. Ch.ck on outstanding 

UT r.qu.sts. 
1. Set user tables dis

conn.ct.d 
-. Issue driver t.r.l-

nation .essage 
S. Clear driver up flag 
~. Itel.ase hardware channel 
7. Exit to 1t.lllE 

o fa 

D D 
1. Autologout .11 1. Itewinds setlve fll.s. t .... lnals. ~. Cl.an up batch operations 
2. Clean up operations. 
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PSI Excerpts 
Page 1:07-10:1. 

TERM~NAL SUBSYSTEMS 

MODE 4 {200 UT} INTERFACE SPECIfICATIONS -

June. l,.,74 

The Terminal Systems 'Development »ivision will soon be releasing Mode 4 support through 
the 7077/79J. local communications controller. With the introducti~n of Mode 4 support on 
the LCC, it is conceivable that the requirement may arise to interface non-CDC equipment 
which eMulates the 200 user terminal into CDC higher-level proces~ors. There exists the 
possibility that other vendors' terminals may not operate correctly in this environmert 
even though no problems are encountered when using CDC 200 user-type terminals. This 
article is intended to help answer many of the questions that may ari5e. as well as to 
point out some of the peculiarities and potential problem areas when working with this 
protocol. Additionally, the PSD support function at TSDD will be available to provide 
consulting services to any vendor whose terminal is experiencinp interface p~oblems as 
mentioned previously. 

A proper presentation of Mode 4 requires first of all, clarifying th~ differences between 
node 4, Mode 3. and Mode 2. as well as the various versions of Mode 4 protocol. 

A protocol as related to data communications refers to a set of procedures for control of 
information as it flows over a data link to a station and eventuall" a specific device· 
The procedure defines the various data elements and message components and describes the 
ways they may be structured in the various message types. Within the constraints of a 
specific protocol is provided therefore, the framework within which products with similar 
features can co-exist on the same data communications link and maintain consistent opera
tion. Although the terminals supported by a particular protocol may have a wide range of 
capabilities and features, it is possible for them to operate together, provided they 
retain compatibility of required system characteristics. examples belng: 

• Signaling rate 
• Mode of transmission 
• Communications network interface 
• Unique device control codes 
• Exact timing relations, if appropriate 

Data communication protocols are structured to allow the use of d~£ined elements within 
these characteristics and from this definition, derive their unique features and character
istics; hence, Mode 2. Mode 3, and Mode 4. 

Mode 2 protocol will only support synchronous lines which are po~nt-to-point, full
duplexed and non-switched. The transmission flow will be two-way simultaneous at line 
speeds from 2400 bits per second {bps} to SDK bps. Current products supporting this 
protocol include the 731-J.0. 732-J.0. and 733-10 batch terminals. 

Mode a protocol supports asynchronous lines of speeds of 110-30r bps which are point-to
point, two-way alternate {half-duplexed} and may be either switc~ed or non-switched. This 
protocol is intended to support Model 33/35 teletypes {ASR and KSR} and the CDC 713 CRT 
terminal. 

Mode ~ protocol which consists of variants 4A, 49, and 4(, suppcrts two-way alternate 
synchronous lines with the following line characteristics: 

l} Line speed of bOO-9600 bps point-to-point, half-duplexed switched 
2)- Line speed of 3.200 bps to 9600 bps point-to-point - 2-lIire or 4-wire 

non-switched 
3} Line speed of 1200 bps to 9600 bps multi-drop - 2-wirp or 4-wire 

non-switched 

The Mode 4A variant of Mode 4 protocol is the procedure for exchange of data betwee~ a 
C»C 200 user tarminal and/or prr~~cts emulating the 200 UT and a da~a source· The unique 
feature of this variant is the selection of peripherals with pre-defined codes in the 
message text. It is this variant which will be dealt with in this article. 

• 
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TERMINAL SU BSVSTEMS 

MODE 4 {200 UT} INTERFACE SPECIFICATIONS {cont'd} --== -
Mode ~B protocol exists to PQ~mit the exchange of dat~ between a data source and C~C 2J.b
type terminals. The distinguishing feature of this procedure is that devices have 
unique address. 

node Ite protocol is primarily the attempt at an overall corporate standard for Mode It. It 
defines areas previously undefined or defined differently for certain implementations. It 
also eliminates major conflicts with ANSI standards and has expanded capabilities to cover 
th~ foreseeable requirements for the future. 

Current Control Data terminals employing Mode It protocols include: 

TERMINAL PROTOCOL 

711t Multi-Station Mode ItBle 
211t-XX BCD Mode IIA 
200 UT Be]) node IIA 
217-XX BC~ Mode If A 
7lJ.-1O Mode IfB 
731-12 LSBT Mode If A 
732-12 MSBT Mode If A 
200 UT ASCII Mode If A 
73'+-1 Mode If A 

I 
with this background serving to clarify the significance of the term protocol and its 
emp10ymE!nt by CDC, it is possible to investigate in more depth Mode IIA 200 UT protocol 
and to point out some of the more ~bvious occurrences that generate problems w~en utilizing 
this line communication procedure. 

The 200 UT can receive six types of messages. It is capable of sending four types of 
messages, where we have ten unique message types. The 200 UT respords {sends} only after 
receiving a message, so the computer communicating with the 200 UT must initiate all trans
mission. One exception to this is when the POLL switch is in WAIT position. If in a 
POLL WAIT~ an acknowledge is transmitted. If a READ RESPONSE becomes available at a later 
time~ it is transmitted without waiting for a POLL. A CRT message will be transmitted 
when the operator sets the SEND key {a poll must previously have been received}. 

The following message types are received by the 200 UTt 

A. POLL 
B. ALERT 
C. WRITE: 
D. RESET WRITE 
[. CLEAR WRITE 
f. )IAGNOSTIC WRITE 

The following message types are transmitted by the cOO UTI 

A,. ACKNOWLEDGE 
B. RtJECT 
C. ERROR 
D. REAl> 

• 

• 

• 

• 

• 

• 

. . ./ • 
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• 
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TERMINAL SUBSYSTEMS 

nODE 4 (200 UT) INTERFACE SPECIFICATIONS {cont'd} • 

The general format of messages is as follows {in octal}: 

026 
026 
026 
001 

lbX-rn 

003 xxx 

-If SYNC CODES 

- SOH {Start of Header} 
Site Address 

- Station Address and Sequence Bit 
- Control Code 

- ])ata {O-],040 words} 
ETX {End of Text} 

- MPC {Message Parity Character} 

All control information in the messages is always received with oddp~rity. 

* 

DOS 
DO? 

* 021 
• 0]'1f 

." 022 oDb 
030 
025 

• 020 
* .023 

- POLL 
- ALERT 

WRITE 
RESET WRITE 

- CLEAR WRITE 
ACX"OldL£])GE 
REJECT. 
ERROR 
l>IAGNOSTIC WRIT£ 
REAl> 

The WRITE., RESET WRITE., CLEAR WRITE, DIAGNOSTIC blRITE and READ If.usages may contain 
data. The block of data is followed by an E]', E2., E3. or Elf :pre~eding the ETX}. 
$pecifying what is to be done with the data or from where to solicit the next block 
of data. 

In the WRITE messages, El, E2, £3., and E4 have the following meani~g: 

£1 - Display the message on the CRT 
£2 - Print the message on the printer 
£3 - Request card read d~ta to be sent from the 200 UT 
£If - start of text indicator when operating in LINE 

MO])£ ON DISPLAY 

In the R£AD message, they have the following meaning: 

£1 - This block contains operator-composed data {from CRT keyboard}. 
£2 - 11r If cards were being read (if la~t WRITE contains E3 requesting 

cards to be read), E2 indicates 'all cards have been read, 
hopper is empty. card is jammed. or light-dark c~eck error 
occurred'. It is treated generally as a card reader not 
ready condition. 

121 If printing was being done (if last WRITE contained an £2 
request), E2 indicates the printer is not ready. and write 
message with print data must be re-sent. 

£3 - III If cards were being read. E3 indicates card readinc can 
continue. 
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TERMINAL SUBSYSTEnl 

MODE 4 {200 UT} INTERFACE SPECIFICATIONS {cont'd} __ _ :::eo .. = ..... 

/2/ If printing was being done, E3 indicates printing can 
continue. 

Note that E codes are, in fact, character pairs consisting of an ESCAPE CODE {ESC} and 
the function to be performed. 

!!.!£!'iption....2.LMessage Types Received by 200 UT 

30· POLL - This is a fixed-length message which is sent to the 200 UT to determine its 
status and to receive data. 

2· ALERT - This is a fixed-length message which is sent to the 200 UT co sound its audible 
alarm without destroying any CRT data being composed. 

3. WRITE - This is a variable length message which is sent to the 200 UT and mayor may 
not contain data. It is used to: 

a. send display data to 200 UT 
b. send print data to 200 UT 
c. request card data from 200 UT 

~. RESET WRITE and CLEAR WRITE - These act the same as WRITE, but are intended for CRT -
keyboard communication, allowing the computer to control placement of output data onto 
the CRT screen. 

5. DIAGNOSTIC wRITE - Used only for maintenance. 

msription of Messa]e Types Se!'t by 200 UT 

],. ACKNOWLEDGE - This is a fixed-length message sent by the 200 UT to acknowledge success
ful receipt of an ALERT, WRITE, RESET WRITE or CLEAR WRITE, and in a special case, to 
a POLL <if POLL switch is in WAIT position and no data ready to s~nd}. 

2. REJECT - This is a fixed length message sent by the 200 UT to indicate rejection of a 
previously received message in the following situction: 
a. A POLL is received, but the SEND key has not been activated or an automatic 

read request has not been initiated {by a WRITE}. 
b. The display controller is busy at the time of receipt of the WRITE, RESET WRITE, 

or a CLEAR WRITE code. 

3. ERROR - This is a fixed-length message sent by the 200 UT to indicate uns~ccessful 
receipt of the last message from the computer. Errors inClude: 
a. Illegal or unrecognized conditions detected after the correct site address. 
b. Character and/or message parity error. 
c. The modem carrier was removed before the ETX. 
d. A WRITE message was received and did not end with an escape a~d an E1, E2, or E3· 

~. READ - This is a variable-length message sent by the 200 UT in response to a POLL if 
read request is .cti~e. It mayor may not contain data. The ~EAD message may contain: 
e. display data {entered via keyboard}, or 
b. card read data, and/or 
c. status concerning" printer or card reader. 
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TERMINAL SUBSYSTEMS 

MODE Lj {200 UT} INTERFACE SPECIFICATIONS {cont'd} 

"une~ 1"1111 

The following table indicates the possible 200 UT responses to each co.puter original 
message: 

Comeuter Sends 200 UT Sends 

1 .• POLl. UO::. REJECT. E:RR~ or REA» 
2. Al.ERT AO:: 01" ERR 
3· WRITE .. RESET WRITE, 01" ,,0::. REJECT .. or ERR 

CLEAR WRITE 
If. nACHOSTIC WRITE REJECT 01" REA]) 
A null response can occur {timeout} which indicates that either 
the HLP request was not received by the terminal, or the 
terminal response was lost through transmission .error. 

* AO:: sent in response to POLL only when POl.l. switch in IdAIT 
position. 

Message Seguence Bit 

The 200 UT provides for the reception of a message sequence bit {O 01" 1} in each write 
message which is merely echoed back in each response message. The computer may toggle 
this bit between 0 and 1 on each WRITE message it sends, allowing it to determine if a 
message was actually received properly by the 200 UT in certain error conditions which 
would otherwise be ambiguous - computer would not know whether to re-send a block of data 
at the risk of repeating a block 01" to not send, risking the dropping of a block {see 
later discussion of error recovery}. 

Sequence Bit Rules 

1.: The 200 UT saves the sequence bit {O or 1} from the WRITE .. CLEAR WRITE:, and RESET WRITE 
message if and only if its response to the write message is an 'AO::'. 

2. The 200 UT includes the currently saved sequence bit {O 01" l} 1n all messages it sends 
back to the computer {RCA]) .. AO::~ ERR, and REJ messages}. 

The sequenctl bit is bit 21f in the station address byte. 

To maintain consistent performance of devices using Mode 4A 200 UT protocol requires 
complete understanding of the operation of the terminal features as they relate to the 
communication procedures as well as propel" handling of data formats and cor-trol methods. 
What follows are observations concerning those topics which are not explicitly understood 
and~ therefore~ exist as potential problem areas when programming 01" operating within the 
confines of this protocol. 

Commencing with the input operations of the card reader~ several observations may be made 
concerning card formats and processing. Major areas of concern include coda sets~ special 
end-of-record and end-of-file cards, card buffer lengths~ andcard-reader-not-ready 
conditions; 

Code set is a very special problem for the programmer. Particular customers may use 
keypunches to punch their hc;llerith cards which do not necessarily comply to Control Data 
standard code set for terminals. To alleviate this. problem, every character should first 
be printed on a sheet of paper. Perform this procedure by assigning a unique definition 
for punch configuration which will define each character. Because of additional variables 
on print drums, code set can be a serious problem when programming a terminal. Try to stay 
as close as possible to CDC standards when defining the code set for your terminal. Obser
vation and conformity with the code set on the higher-level processor should also be 
considered w~e~ defining the code set. 

c 
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TERMINAL SU BS'fSTEMS 

"O])E ~ {200 un INTERFACE SPECIFICATIONS (cont'd> 

In addition to code set~ cal"'d input can also cl"'eate problems if job stl"'uctul"'es are not 
intel"'preted cOl"'rectly. A casein point would be the processing of ?/a/' end-of-I"'ecord 
card and 1./715/' end-of-file card by C])C CVBER or 1.000 HLP software. 

Whenever an EOR or EOF card is detected by the card reader~ this code must be expanded to 
look Uke .an escape character and then the c:haracter fo;' EOR or EOF. Always remell'i:ler 
that one character in will result in two characters out. T~is may seem insignificant~ 
but before this EOR or [OF card was read~ all cards were kept on an even word boundary 
of 60 characters. Now this would result in 51 characters being generated and would cause 
possible confusion when examining data within memory. 

Card buffer lengths can be problematic as a result of the fact that 200 UT protocol does 
not allow card compression going to the higher-level processor. This pl"'otocol also needs 
twelve cards in a block 01'" a not-ready condition to force the cards to be. sent to the 
hi'gher-level pl"'ocessor. The requirements of the card I"'eading function are: 

1> Twelve cards are always read or X number of cal"'ds with a not-ready condition. 
2) These cards are not sent to the HLP until the HLP writes an E3 to the card 

reader. 
3) If the HLP writes an E3 and the card readsl'" is not ready~ the terminal will 

produce {in the data portion of the message> an escape with an E2 in the 
next message sent back to the HLP. 

To help understand this procedure, observe the following d~.agram of the. normal protocol 
procedure for reading cards. 

HLP 

nSGl WRITE-E3 :ill' Request reader data 

nSG2 
~ 

AO: e!OO UT acknowledges 

nSG3 POLL 
~ 

POLL to get reader data 

I'ISGIf E READ Read Jo2 cards or cata or until not ready 

I'ISGS WRIT(-E3 
~ 

Request reader data 

nSGIa E AO: 200 UT acknowledges 

nSG? POLL 
~ 

Get next Joe! cards of data or until not ready 

nSG6 cE READ Read data 

The read response on the last message from the ~ard reader could either be a e!-character 
read containing an ESCAPE and £2 or a data buffer contBining from 1 to 12 cards with 
ESCAPE and E3. Other significant conditions to be aware of when doing card operation 
include: 

l} 

3) 

If the HLP de~ects a job card error in the first Joe! cards, the terminal will 
load 12 more cards, but the HLP will not write an E3 to the terminal. To 
empty the le! cards loaded in the terminal requires a manual release condition 
for the terminal. 
To use the ca,..d reading capability most efficiently should you load cards 
while transmitting cards to the HLP· 
An illegal hollerith code should be masked or altered to reflect a legal 
character. A question ftlark (flo character is normally used. 

) , 

, 

.c. 
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. TeRMINAL SUBSYSTEMS 

MODE 4 {2CO UT} INTERFACE SPECIFICATIONS (cont'd} 

If}' Binary cards are not allowed to be transmitted on the standard 200 UT 
protocol. 

S} A card buffe·r is not released until the HLP writes an EJ. .. E2. E3. or Elf 
to th* te~minal. 

The code set is also one of the major features to be aware of when perfomi,'9 printer 
output with 200 UT protocol. Code set and compression of blanks and zeros are the primary 
areas of caution when printing • 

Compression of blanks and zeros are sent from the HLP to the terminal. The terminal must 
look at these characters which are always preceded by an ESCAPE. and decompress them. 

The compression codes for INT BCD .. EXT BCD .. and ASCII transmission ara similar but not 
identical. for a complete table of the differences. please refer to the reference manuals 
for 200 UT devices • 

The print drum on your specific printer could present a problem if the characters do not 
~atch the customer's requirements. The printer message is sent down fro~ the HLP as a 
normal data message ending with an ESCAPE. and E.2. Any errors encountered during the 
t~ansmission of the print message will cause the ~ata not to be printed. The normal print 
~essage ending with ESCAPE and E2 will be answered with either an acknowledge or error. 
If the message is error-free. it is answered with an 1.0: .• if not an ERR. A fterthe print 
~essage is sent. the HLP will POLL the terminal to determine if the printer was ready or 
not ready. An example of the printer flow is: 

HLP 

t1SGl WRITE £2 ) 

tlSG2 ~< ____ ~Aa~ ____ __ 
MSG3 . POLL 

) 

tlSGIf ( RE:AD -£3 or E2 

tlSGS WRITE: E2 > 
tiS,!. < Aa 
nSG7 POLL > 
tlSGa ( 

Send data to 200 UT addressing the printer 

200 UT acknowledges 

POLL to get status 

200 UT sends back E3 to indicate printer ready. 
E.2 to indicate not ready 
Send data to 200 UT addressing the printer 

200 UT acknowledges 

POLL to get status 

200 UT sends E3 to indicate ready. 
E2 to indicate not ready 

The keyboard and display are gene~ally quite basic aMd cause fe~ problems for the program
~er in relation to protocol procedures. The one detail that is worth pointing out is the 
LINE MO»£ feature. The LINE MODE feature is the capability to protect previously entered 
or response data fro~ being altered. Generally. the display/keyboard will be either 
50 characters X 20 1 ines or 80 characters X J.3 1 ines. When USing lINE MODE .. you must have 
e special symbol to denote the beginning of the input field on a display. If the hardware 
allows more than eo characters on a line. you could place the special sy~bol on the begin
ning or end of the line. If the hardware only gives the ability of aD characters per line. 
you must trail the special symbol one line behind and wipe out the character previously 
displayed in that position. Another restriction to observe when using lINE. MODE. occurs 
when attempting to re-send a full screen of data. If the data does not begin at the top 
of the screen~ you will lose one character. This is a very rare occurrence. but worth 
~eking note of • 
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TERMINAL SUBSYSTEMS 

MODE ~ {200 UT} INTERFACE SPECIfICATION~ <cont'd} 

When sending data from the keyboard to the HLP, compression is not used. When receiving 
data f~o~ the HLP~ again no compression will be present. The normal keyboard flow iSI 

HLP 

nSGl POLL 
~ 

Check if keyboard has a messag~ for input 

~ 
READ EJ, READ {if SEND or ETX key depressed} 

n*G2 WRITE E:1 ) Writes message on display, then unlocks keyboard 

~ 
A~ 200 UT acknowledges 

In examining the message sequences for the devices comprising a 200 UT-type device, it 
should be noted that error recovery occurs in one of two ways. If the input message has 
received the site address and the message is in error beyond this character, the terminal 
will answer back with an ERROR message. If the terminal finds an error with the site or 
before the terminal re-syncs and does not answer the message, thus allowing the host 
processor to time out and re-try the message. When data is being transferred to and from 
the terminal, the error process is checked with the station address. The way the 
terminal treats a station address is if the message isa write answered with an 
acknowledge, you reply with the same station address as was sent in the write. All other 
messages are answered with the previous station address. See the previous discussion on 
Bit Se9uenci~ for further clarification of this method. 

The following examples demonstrate how this procedure operates for various error conditions 
on write operations. If a write message is received incorrectly by the terminal, the 
data source retransmits. 

Meuoee 1 
Meuoge :1 
Ma"'ge 3 
MesJOf/_ 4 
Me.~5 

Wrl'
Wrl'
Writ. 
Writ. 
Write 

Station 
Addreu 

161 
141 
161 
141 
141 

1eJ;>onM Statlen 
1h''''Qe Ac!clrft' 

Aelcn .... l,. 161 
AeM .... I.eli· 1(1 

.A.cM_I.~ 161 
Eltc:ll' '61 
Aelcn_I.~ W 

If the data source fails to receive a response correctly, another message <station poll or 
alert} may be transmitted in an effort to determine the status of the preceding write 
message. This new message may use either of the statio~ add~esses. If the original write 
message is received correctly, the response to the second transmissi~n supplies the 
original station address. In the following example, the acknowledge message response to 
the wri ta message marked wi th the * is assumed to have been destroyed by a line error. 

'I_tH." Sill/ion ........... Station 
AOdreM AddNu Ma~ ~ 

~1 Write 161 A¢""-I.~ 161 
Meoooo.2 Write 141 Aclo:M.le<I;e 141 
~3 WrlIt 161 A¢"=>-I •• * 161 
~4 hI! UI.I61 bjec. 160 
~e5 WrI .. '41 .A.c'-wl.,. '4' 

"', . 
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TERMINAL SUBSY-:;TEMS 

riODE ~ (200 UT) INTERFACE SPECIFICATIONS (cont'd} 

Assuming the line error destroys the error response Uh the data source transmits a poll 
message to determine status. An alternate address in the reject message response informs 
the data source of the error condition in the previous ",rite. Retransmission is then the 
normal procedure. 

1_1" ... StollOOl a..,...... $,,,11 .. 

Mft!!9! ~ ~ ~ .... ' Writ • '61 ~I" 161 
~2 Writ. '41 AcJr-1edge W 
~3 Writ. 161 fmot· 1<11 
"......4 .. II 141 Of 161 a_led 140 
....... ! WrI .. '" Aa... ... 161 

The preceding information has been intended to offer some insight in~o potential ~reas for 
problems when doing card input. printer output or keyboard input/output. In support of 
these functions, the following general comments concern additional cautions to be observed 
when programming or operating a terminal using Mode ~A 200 UT protocol. 

• The manual release feature will free the terminal up and do error recovery 
restart. The. restart is accomplished by clearing all internal pointers in 
the terminal and re-syncing the communications line. 

• Depressing the interrupt key stops all reading and printing from the host 
processor, and permits a message to be entered from the CRT. This tells 
the reader not to send any more card buffers and to hold back the reply 
of printer ready or not ready to the host processor. An exception to 
this occurs, however, if the card or printer response ends with an E2 
code. In this instance, intervention is overridden. 

• A sync code should never be inserted between the end of text (ETX) and mes
sage parity character {MPC}. The host processor must regard the byte 
following the. ETX as the MPC. Note that the MPC could have the same bit 
pattern as the sync. . 

• Any sync code that appears after the sta~t of header {SOH} and before the 
message parity character {MPc} should be discarded. 

• When the card reader is sending a 12-block sequence of cards to the host 
processor, the reader should be reading the next 12 cards to refill the 
buffer. 

• When:reading cards, the host processor will always write an E3 to the 
terminal. The terminal, if it is not ready with card input; should 
respond with a ~ead containing an E2· A poll-reject sequence should be 
aIJoided or the not-ready condition will never be output as an error 
message. 

• »uring a POLL operation, there could be data after the control code 
{E codes) and before the end of text {[TX}. An error shouid ~ot be 
output in this case. 

• A print line cari be longer than 13b characters\ if so, truncation is 
performed. 
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TERMINAL SUeSYSTEMS 

nODE 4 {200 UT} INTERFACt SPECIFICATIONS {cont'd} =. 

• When operating with certain modems (e.g • ., CDC 3Sa transceivers)" be very 
careful when turning the line around. If in the software, a request to 
send is dropped too soon after you have put the last character on the 
line, you may clear the line before the character has been received on 
the other end of the transmission line. 

• Timing considerations Should be known and adjusted to. 
terminals capable of simulating the 200 UT requirv, for 
output of a pad of charac~ers behind the message pa~ity 
~o insure recepticn of the MPC at the remote end. 

Some modems for 
instance., the 
chara<:ter {MPC} 

In conFlusion, this article has attempted .to introduce the idea of protocol, define its 
application to CDC products, and present the flo~ of Mode 4A protocol while covering some 
of the major problem areas to be observed when implementing the procedure. Protocol is the 
major con.ideration in communication and as such, a confusing subject to many who are 
required to work with it. In future issues of the PSI Excel"ots, information such as .that 
contained in thi~ article will be presented on related sucJec~s, such as Mode 4C and 
IBM 2760 protocols, devices that utilize these procedures, and special considerations 
when implementing and utilizing these methods. 
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HSo, HCPNOTES 

HANUALS AND INFORMATION 

'.~i~;~~I.a~i~Fl~il~~.bi.ihi.ijsO~b~t cb~iuhl~jtioh P~6~~ii6~ a~~~a~~d in the Ja~u~fy~ 1~'5 
~st Exc~rpts on Page?3~1. This s~mQ information plus c6nfiguration inf6~~ati6n is .. 
t~~~.ined.i~ the 2550 Series Host Communication Processo~,Product ~ii~~ipti6h~ 201~D36~ 
~hlth is available from LDS. .. , 

~~~~~ls ~~~ ~hQ iommunicj~i6~ ton~~6l ~~ogra~ {CCP} ~upport S6'twa~Q~ ~timetimes ~.fe~red to 
~* tha Cross Systema~a also available f~om LDS. Thes~.m~nuals a~~ l\ited ih th. Software 
A~.il~bility Bulletin .and in the February PSI EXCQ~~ts Page 74-25. 

i~~. i~llowi~9~relimi~a~y ~a~u~l~ ~ill b~ jvailable ~s hoted. they 6ah be tifd.f.d fforn 
R~ D~ Wyatt~ STAOPS. 

PU~LICATioN 
--~UMB£R -.--

71111 'IIi.! 00 

7'1700700 

7'1700"100 

7'1700500 

7'170.1200 

. .. .. 
1"701300 

7'1701400 

711700800 

I>E·SCRIPTION 

Si~e Prepa~ation Manual 

Synchr6nous <:LA 25'"0 ;.i/2/3 

Asynchronous (LA 2S,"1-1 

2550 H~rdware R~f~rence Manual 

2SS0.CCP Software Reference Manual 
SCOPE/KRONOS 

2550 Users Guide 

esso Operators Console Manual 

2550 Hardware Installation Manual 

SCOPE/INTERCOM FRONT END ~ CCP R£L 1.0 

AVAILABILITY 

E:xisting 

Existing 

ExUtihg 

Existing 

June; ic;'15 

June; i ir? S 

Jun.'s iisis 

. June; lins 

ii~~~/INTERCOM ~ront indind.~he CCP Reie'~e l~~ ~brtw~fe to ~~o~ia~ ~ti~~~~t ,~~ hode ~ 
~nd Mode 4 terminals on the 2550 will be ~eleased with SCOPE 3.~.4. 

¥1!HUres . 

Th~ following new features are acco~modated: 

A. .Mode 3\ node IIA\ a~d Mbde 'IB/C terminal support via the 2550. 
i~ ~lxed lIIode support ;.;. provided that neither j)rotocoi modes nor eCD and ASE:II ire mixed 

bn the same line. 

C~ ~~~~~~~lc ~er~lnal s~~ed recognition tor Mode § te~minals so rlifr~~ent ty~e~ ot Mode ~ 
~ermlnals may dial into a single 2550 port. {Autospeed recognition limits of 110, 150, 
Or 300 bits for this release.} 

»~ Au\:oin~tic. terminal recognition for Mode 4A and Moda 4i3lC tefinirills such that any MO.tle 'I 
t.rminal may dial into a single 2550 port. 

t~ Seiettlve load and drop br individual I~TtRCoM drivers. 

F~ in~tviduai .u~oloadin9 and ~u~odu~pl;,i of ~~~6's driva" by th~ si~~ ariver. 

G~ C£ error fl1e en~ries for specified 2550 respon~es. 
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CpC (VBER 70/bOOO 

2SS0HCP NOTES (Cont'd) 

Specific terminals supported via the 2550 driver are: 

1. node 3: 113, TTY33, TTY3S, TTY3!, or equivalent. 

2. node qAr 217, 200UT, 73X-12, 734-1, or equivalent. <Be» and ASCII). 

nay, 1 .. 1S 

3. node 4BIC: 71q and 711-10 mult.i-station with on-line character printers as batch output 
devices, or equivalent. {ASCII only). 

)ial up node 4 terminals are identified by their si te address. where: 

Site 0 indicates Mode 4A BC» 

Site 1 indicates Mode qA ASCII 

Site 2 indicates Mode qB/C 

Maximum station configuration is assumed: 

The 2550 driver supports multi-drop configurations for Mode qA and qBtC terminals as 
well as multi-stationconfig~rations (or Mode qS/C terminals. Up to 12 drops with 
site address 1bO-173 are allowed on any line. Each site of a Mode qB/C line ~ay have 
up to 12 stations wi~h station addresses lql-lSqa' Station address l40A is reserved 
for the ~ddress of the site controller. Station addresses 14l-143A, l45-1~a' and 
lSl-lS3 A are assum~d to be CRTs. Station addresses l4qa' lSOa' ana }Sqa are assumed 
to be cftaracter prlnters. 

Performance 

The performance of INT£RCOM in terms of response time. terminal throughput and number of 
terminals supported is expected to remain unchanged. 

The size of the INTERCOM areas in CM is expected to be unchanged. The Sunnyvale 
Jevelopment Center may show slightly increased usage of the small. buffer area if both a 2SSe 
and a 7077-7~1 {L(C> are configured. This is not a normally expected configuration. 

General Description 

~nePPU driver~ 1ft, can drive up to two 2SS0s on the same channel. Each channel, configured 
with a 2SS0, requires a separate 1FE driver. 

There is only one version of the lfE driver. It supports Mode 3, Mode q, or both modes 
sirDultaneously. 

Up to 2S5 terminal devices may be supported by each 2550. The following are defined as 
terminal devices. 

1. Each Mode 3 terminal e.g-, TYY. 

2. tach Mode 4A terminal e.g., 2DDUT including controller and 
all of its peripherals is one device. 

3. Each Mode 4C CRT. 

q. tach Mode qC printer. 

Any .ix of devices is allowed- There could be up to 12& TTYs (one per line> or up to 21~ 
~RT$ and 3~ character printers supported on just two Mode 4C hardwired multi-site multi-station 
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CDC (VBER 70/bDDD 

2SS0 He? NOTrs {Cont/d} 

May .. 1"75 

lines. Or any combination of Mode 3. Mode ~A. and Moda ~C devices are permitted' as long as 
only one ~ode is configured par 2SS0 line. 

The driver communicates with the 2SS!) by transferring blocks of information to/from the 
25S0. The information can be data (BlK. MSG), commands (CMD) that change or report a change 
in the state of the 2550 software/hardware. data or command block acknowledgements (BACK). 
or data stream control blocks (BREAK, RESET. TERMINATE). 

The driver.IF£. is loaded by the PPU 2550 initializer. OFA. OFA 10aJs the 2SS0 software 
by sending binary code ~cro~s the the bOOO CVBER chann~l. OFA then configures the 2550 
lines before calling lFE. IF£ then enables 2550 lines and, when the lines become opera
tional .. configures the 2550 for terminal devices on the lines. 

IF£: logs S£FAP messages for the ass~. IF£ can also initiate a dump of the 2550 by calling 
the initializer OFA. OFA dumps the 2550 memory and registers, in display code .. to an 
OUTPUT file. 

The SCOPE 3.~ bb12 console operator can initiate loading or dumping of any 2550 ... ven if 
it shares a channel with a second 2SS0. 

Initializer Overview 

The initializer is a PPU program that performs four basic functions: 

1. Autoload of CCP software into the 2SS0. 

2. 2550 line configuration. 

3. Autodump of 2550 core and registers. 

~. Limited 2550 diagnostics. 

OFA is the primary initializer overlay. It can be called by the 2~io driver. lFE, by 
111. and by LCD as a result of an operator initiated 2550 du~p.OFA i~ the routine that 
initiates 1FE. It also communicates with 1FE while the driver i~ working. 

Driver Description 

The driver is a PPU program that transfers data between INTERCOM and the 2S50. IFE is the 
primary driver overlay. It is called by the 2550 initializer OFA 1~ a result of operator 
initiation of INTERCOM. 

The driver transfers data between the buffer area of INTERCOM and the eSSO memory. The 
transfer requires1FE communication with the 2550 software, CCP. 

ThaCCP software package varies with the 2550 line configuration. The Mode 3 version is 
called OF3, the Mode II version is OFII, and the mixed mode version is on. 
The driver begins communication with CCP only after the OFA initializer has loaded the 
required version of CCP software into the 2550. When starting 2550 service .. the driver 
immediately communicates with CCP via the block protocol since th~ initializer started 
block protocol before passing control to the driver. 

Support Routines 

111 modifications include calling OFA to initialize the 2550. reserving space before the 
INTERCOM small buffer area for 2S50 connection tables, and 2550 mux subtable verification. 
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CDC CVBER 70/bOOO 

?SSO HCPNOTES (Cont'd) 

When the operator enters the DSD command to ~tart service for a 2550, DS) calls Ill. 111 
searches the EST for the ?SSOlllnemonic FE, verifies that entry, and calls on .• 
111 reserves connection table space before the INTERCOM small buffer area for each FE 
device in the EST. Space is reserved for the FE device even.if the EST entry is OFF or if 
its mux table pointer is zero. 111 reserves the space when the INTERCOM system is first 
brought up. 

111 verifies the 2550 mux subtable line entries in the same way it verifies LCC line 
·entrie~. The principle difference is that only Mode 3 and Mode .. entries are allowed and 
auto-baud, is allowed for Mode 3. lCI modifications include initialization of the User Table 
(UT) driver words for newly acquired aSSD UTs. . 

lBR modifications inclUde searching the EST for the 2550 FE mnemonic to display and drop 
assn drivers. 

Routines that access the line width field in the UT are modified to allow for the line
length-changed bit. These include TBL, the INTERCOM drivers, and any other routines that 
access the UT line length field. The line-length~changed bit tells IFE when to send a Set 
Screen Width ~ommand to CCP. 

Routines that access the port number field in the UT are modified. These include lCI, lLX, 
the INTERCOM drivers, and other routines that access the UT port number field. The port 
nUIII~er field is mOdified to accommodate up to ?Sb ports. It was previously large enough 
for only '" Ij ports. 

-• 
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Table Changes 

Changes to the following tables are required: 

1. Equipment Status Table (EST) 

2. INTERCOM User Tabl~ (UT) 

3. Mux SUbtableHeader 

'I. INTERCOM Connection Table (CT) 

S. INTERCOM Driver Communication Area (DCA} 

The EST change is the addition of the FE ~nemonic to designate?5S0 equipments. The Ft 
EST entry is created with the EST macro by designating channel, equiplllent number, and an 
ordinal pointing to the mux subtable header. 

The User Table modifications include initialization of the driver words to 2SS0 format by 
lC~, expansion of the port number field to allow 2Sb lines, and addition of the 1ine
length-cha,,ged bit to the line length field. 

A mux subtable header must be created for the 2550. It is generated by a new CMR macro. 
The connection table {CT) is a new INTERCOM table that allows the 1FE driver to convert block 
protocol connection numbers to User Table addresses. The CT also Contains tilock sequence 
numbers used for e~ch connection •. 

Mode 3 mux sUbtable line entries are changed to permit auto speed recognition by the eSSO. 
The mux table header is changed for selective load/drop of drivers. 
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2SSg HCPNtTES (Cont'd) 

p1rect Connection to Terminals 

On the 2SS0~ it is possible to connect termiaals within SO feet of the 2550 dlrectl~ to the 
CLA without the use of modems. To do this. special cables are required. The equipment 
for these cables are: 

Asynchronous - XA 13SA 
Synchronous - XA 132A 
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CDC CVBER 70/6000 

?SSO MEMORY REQUIREMENTS FOR CCP l.q 

The following pages contain instructions fOl" estimatingth:J 2550 memory requirements to 
run CCP 1.0. These numbers are based on the following assumptions: 

'lim' 
Large data buff.I"s 
Small data buffers 

• bl! words. 
• 10 words. 

Back response takes aDo MS. 
Output after input takes? seconds. 
Block seriallnumber limi~ • 1. 

TTY - Interactive 

Blotk length ,in and out • bO characters. 
Next input following an output starts in a seconds. 

MODE-" Interactive 

Block length in • bO characters. 
Block length out • 100 characters. 

MODE-I! Batch 

Block length in and out = 1100 characters 
Multi-d~op batch terminal buffer requirements are the same for each terminal 

as if it were on a single point line. 

Iotal Nu~ber of Terminals 

These figures will not be accurat,e if the total number of terminals is less 
than 20. 

This is followed by an example of memory requirements fo~ a typical site. This 
assumes that we want the debug facility and that we will have 3D lines with: 

5 3D CPS TTY's ., 15 CPS TTY's 
b 10 CPS TTY's 
a 1200 CPS Mode I! Intpractive Terminals 
b 300 CPS Mode " Interactive Terminals 
I! LOO CPS Mode I! Batch Terminal 

It also assumes that we require'that service not be degraded ~5~of the time. 

example 

For anyone de~iring memory requirements for other buffer sizes, block length, etc., there 
will be an interactive Fort,.an p,.og,.am available from Field Support. Memory sizes for 
specific case~ can also be obtained from Sunnyvale Field Support. 
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?SSO ~~MORV R~QUIR~M~NTS FOR CCP.l.Q (Cont'd) 

1. FIXED REQUIREMENTS 
Includes Base. CCP. one CYBER Coupler. MUX Subsystem software • • • •• 20.000 

On-Lina Diagnostics {includes local console I/O) • • • • • • • • • • • 5.000 

Jebug Programs may be added {optional) 2400 WORDS • • • • 

2. APPITIONAL HOST COMMUNICATIONS 

r-... If optional CYBER Coupler {2SS6-l) is included add S3 WORn • • • • • • 
\.... 

(, 

.3. TERMINAL INTERFACE PACKAGES {TIPS} 

II. 

COMPLEX {e.g •• Mode II> 3600· WORllS - per seperate TIP. 

AVERAGE {e.g •• > ~000 WORDS - eer seperate TIP. 

SIMPLE {e.g •• TTY } ~I!og WORDS - eer seearate TIP. 

T!BLES {RELATIVE TO T~RMINAL SUPPORT} 

1. . LINES - 115 WORDS X num~er' of lines {port~} . · 
2. Tarminals -17 blORDS X max number of TTY terminals 

33 WORDS X max number of Mode I! term • 

. . · . · · · · · 
· · · · · 
0 · · • · 

. . • • · · · · · · . . . . 
• • • • • 

{confiqured {attached} concurrently~ include dedicated lind dial-up} 

5. CODE· SET TYP~S {NON-ASCII} USED 

lea WORDS X number of 6 bit code sets. 

l~D WORDS X number of ? bit code sets 

2211 WORDS X number of a bit code sets 

. . . . . . · .. . · . • • • 
. . . . . . . . . . . . . 

· . . .. . . . . . . 
{ASCII is base code set and included in Item 1 above} 

SUB-TOTAL • 

MEMORY REQUIREMENTS FOR DATA BUFFERS 

..flll in the N column with the number of active terminals for each type in Table 1. 

7. for each terminal type multiply the N col~mn by the X c~lumn and put this nu.ber 
in the Sl column. 

6 •. Add the Sl column • 

., 
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CDC (yeER 70/bOOO 

2550 MEMORY REaUIREMENTS FO~ C(P 1.0 (Cont'd) 

TABLE 1 

Terminal Type Line Speed 
Char/Sec 

TTY 30 
TTY 15 
TTV 10 

Mode 4 Interactive 1200 
1000 
300 
250 

node 4 Batch 1200 
1000 

300 
eSD 

II) Fill in the N column in Table 2 as in Table 1. 

nay, 1"175 

N "i Sl 

i!7 
34 
37 
114 
15 
17 
Ie! 

S&t2 

b&tl 

Lab 
10"11 

TOTAL 

10) for each terminal type multiply the number in the N column by the number in the V 
column and enter the number in the S2 column. 

11} Add the $2 column. 

TABLE 2 

Terminal Type Line Speed N V S2 Char/Sec 
, 

TTY 30 730 
15 L71l 
10 1031 

Mode Il. Interactive 1200 1'123 
bOD 143b 
300 1 .. 70 
250 I1l7! 

Modell Batch 1200 1f5l00 
1000 37000 
300 3lb50 
250 30'100 

TOTAL 

""' \ 
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CDC .(YBER 7Q/bOOO 

2550 MEMORY REQUIREMENTS FOR CCP liD (Cont'd) 

12} Compute the square root of the total of S2 ____________ _ 

nay .. 1"175 

13} Multiply the square root of S2 by the number in the I' column of Table 3 that 
corresponds to the confidence factor - Q - desired. Q represents the percentage 
of time that service will not be degraded due to lack of buffers. 

TABLE 3 

Q F S3 

"'10 "I~ 3.0"1 
1t"l.O~ 2.33 
ItS.D~ 1.I:.S 

ItD.D~ 1.2& 
7D.D~ 0.52 

Note: There should be only one entry in the S3 column above. 

lq} Add this number to the total of Sl obtained in Step 6. 
This is the total buffer space required. 

lS} Add: 

Numbe.r of lines x 11:. 

NUlllber of TTY terminals x 17 

Number of node 'I Terminals x 33 

TOTU 

Subtract this number froll 31.00 

l~) Add to the subtotal obtained at the end of Step 5 to the greater 
of the numbers obtained in Steps l~ and lS. 

This is the total memory requirement. 
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CDC CYB~R 10/bOOO 

?5S0 M~rio~y REaUIREME~TS FOR CCP 1.0 (Cont'd) 

nEnORY REQUIREMENTS 'OR CCP 1.0 

1. fIxtD REaUIREMENTS 
Includes e~se, CCP, one CYBER Coupler, MUX Subsyste~ software • • • • • 

On-Line Diagnostics (includes local console 1/0) ••••••• •••• 

Debug .Programs may be added <optional) 2~00 WORDS • • • • • • • • • •• 

E. APDITIONAL HOST COMMUNICATIONS 

If optional CYBER Coupler (2558-U is included add 53 LlORDS • • • • • • 

3. TERMINAL INTERFACE PACKAG~S (TIPS) 

COMPLEX <e.g., Mode ~,. 31.00 WORDS - per saperate TIP •••••••••• 

AVERAGE (e.g., ,. 3000 IIIORDS - per sacerate TIP. • • • • • • 
SIMPLE <e.g., TTY ) 2~00 WORDS - per seperate TIP •••••••••• 

q. TABLES {RELATIVE TO TERMINAL SUPPORT} 

1. LINES - If~ WORDS X numbgr o( lines ~eortS> . • • • • · · • • • x3Q 

2. Terlllinals" 17 WORDS X max number o( TTY terminals · · • · • • • • . xi!D 

i~ WORDS X max number o( Mode "term • • • · • · • • • x~i! . 

"ORDS 
20,000 

5,000 

2 .. ~OD 

~,bOO . 

• l~bO 

!II ~IfO .' l"ib 

(configured {attached> concurrently\ include dedicated and dial-up> 

5. CODE SET ~YPES {NON-ASCII}U~~P 

126 LlORDS X nUlllber o( b bit code sets. 

lbO WORDS X number of 7 bit code sets 

. . . . . .. . . . . . . . . . . 
. . ~ . . . . . • • • • • 

22~ WORDS X number of 8 ~it code sets ••••••••••• • • • • • • 

(ASCII is base code set and included in Item 1 ~bove" 

SUB-TOTAL • 3S .. 3~b 

MEMORY REQUIREMENTS POR DATA BUffERS 

b. Fill in the N column with the number o( active t~rminals for each type In T.ble 1. 

7. For each terminal type multiply the N column by the X colullln and put this nUliber 
1n the Sl column • 

b. Add t~e Sl column • 
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2550 MEMORY REQUIREMENTS fOR CCP 1.0 (Cont'd) 

TABLE ,. 

Terminal Type Lhe Speed 
Char/Sec 

TTY 30 
TTY 15 
TTY 10 

node II Interactive 1200 
bOD, 

:aDD 
2S0 

noda II Batch 1200 
1000 
:aDO 
i?SO 

,) Fill in the N column in Table 2 as in Table 1. 

N X Sl 

5 27 135 , 311 30b 
I:. 37 2?? 
2 111 2! 

15 

I:. 17 102 
16 

SII2 
II blil 2Sbll 

I:.!I:. 

b'l 

TOTAL 3357 

10) For each terminal type m~ltiply the number in the N column by the number in the V 
column and enter the number in the S2 column. 

11) Add the S2 column. 

TABLE 2 

Tarali na 1 Type Line Speed N V S2 Char/Sec 

TTY 3D 5 730 3b50 
15 ., b711 bObb 
10 I:. b31 3761:. 

node II Interactive 1200 i! 11123 
bOO 11131:. 
300 I:. 11170 U20 
250 111?6 

node II Batch 1200 115100 
1:.00 II 37000 14aooo 
300 311.50 
250 301100 

TOTAL 173166 
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(be CYBER 70/6000 

eSSO MEMORY REQUIREMENTS FOR CCP 1.0 (Cont'd) 

\ 

1e) Compute the square root of the total of sa Iflb.1311S"I 

13) Multiply the square root of sa by the number in the f column of 7able 3 that 
cor~esponds to the confidence factor - Q - desited. Q represents the percentage 
of time that service will hot be degtaded due to laCk of bufferL • 

TABLE 3 

Q f 

"I"I."I~ 3.0"1 
"1"'1.0:( e.33 
"lS.O~ 1.I.S 
"IO.D~ l.a! 
7D.D~ 0.052 

Note: There should be only one entry in the S3 column abOve. 

Add this number to the total of .Sl obtained in Step &. IIDIfIl 1 If} 
This is the total' buffer space required. 

ls} Add: 

Number of Unes 30 x II. ,,&D 

Number of TTY terminals cD x 17 3lfD 

NUlllber of Mode If Terminals Ie )( 33 3"11. 

TOTAL 1211. 

Subtract this number from 31.00 2~e" 

II.} Add to the subtotal obtained at the end of Step S to the greater 
of the numbers obtained in Steps III and IS. 

. 
This is the total memory requirement. '39,99° 
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bb71/bb7b EMULATOR - 2550-100 [MULATioN MODULE 

Introduction 

nay" 1"l7S 

The aSSO-IOO Emulation module is a controlware program that resides in a CDC 2550-2 Host 
Comllluni<:ation Processor. In conjunction wi th the Host COlllml'nications Processor~ it performs 
the multiplexing function between the host computer and r~mote communications terminals. 
As such, it emul.ates'the bb?l and/or 1.1.71. Data Set Controllers that previously performed this 
'uncti~n and causes the Host Communications· Processor to ~ppear to both the hOst computer 
operating system and to the communications lines as though it were a data set controller. 
The aSSO-100 fully emulates from one to four bb71's, or a combination of these types of data 
set controllers. The 2550-100 controlware module is limited; (1) to sequentially 
emulating a maximum of four data set controllers~ and (2) to terminating a maximum of 128 
circuits (the capacity of a 2550-2 Host Communications Processor). 

This product is primarily intended for new Network Operating System users. It will allow 
N.O.S. customers to begin using the aS5X series communications products very early in the 
NOS product life thus avoiding the requirement that bb?l and.bb?b Data Set Controllers be 
used on an interim basis until the advanced data communications software (NAM, RBf, etc.) 
under NOS is available to operate with the 255X equipment. As a fallout, this product may 
also find application in some new and current KRONOS and SCOPE/INTERCOM installations. 

This software is not compatible with the CCP Release 1 software and it will not drive 
local peripherals. In the situation Where the ~VBER l70/CVBER '011.000 customer is using 
anon-standard operating system, the interface with aJ;Id proper operation of the 2550-100 
cannot be guaranteed. In such situations, review of the specific Data Set Controller 
driver within the operating sY$tem will provide the user with an indication as to 
possible usability of th~ Emulation MOdule controlware. If the driver(s} is (are) identical 
to those withiri standard NOS 1., KRONOS 2.1. or INTERCOM ~.2 under SCOPE 3.4, it is probable 
that the eSSO-lOOwill interface without difficulty. However, in no case will CDC guaran
tGeoperati~n of the 2SS0-100 with any non-standard operating system. 

Ava! labi Ii tv 

The 2S50-lDo will be available for delivery beginning in July, 1"175. Applicable documenta-· 
tion will accompany the product. 

CAUTION: While the 2SS0-100 '~'ll be av~ilable in June, 1~7S, all other required products 
availabilieies must be determined prior to customer commitment. See COS for information 
regarding product availabilities. 

Media and Supporting Docu~entation 

The 2550-100 "!:07l/bb7b Emulation Module controlware is dehvered to the customer on a 
_agnetic tape cassette. Accompanying documentation will include a Reference Manual 
~nd User's Guide covering the subject mOdule. 

Installation and Maintanence 

The user will load the i5S0-lo0 mOdule by use of its loader routine and the magnetic tape 
cassette driver. During the initial loading process the user will enter all communications 
line and emulated Data Set Controller{s) parameters using the Configurator program and 
Communications Console. The parameterized system is then written to the tape cassette 
in order to facilitate the program reload process. 

User changes to previously defined table parameters will be accomplished using the 
Con'!qurator program (off-line) wh~ch,will initially list the table. entries on the Com~
I.lf.h;':'':'ion (01150'101' as rud frolll the' cassette; allow"table modificatlon via the Console 
keyboard~ and rewrite the modified table parameters back to the magnetic tape ca~sette. 

,r .. 

" 

c! 



,:;e 
• 

, 

Cil 

,i' 

• 
, , 
" 

• 
.' .. .. 
• 

• 

,'. 

-

PSI Excerpts 
Page 77-44 

CIC CVeER 70/6000 

nay .. 1"175 

bb?1/6676 EMULATOR - 2550-100 £MULAYION MOIULE {Cont'd) 

Configuration 

Configuration rules when using the ~SSO-IDD Emulation MOdule controlware are straightForward 
and are found below: 

1. Base Product Requirements 

1 ea ~550-2 Host Communication Processor 

1 es 25S0-l00 bb71/bb7b Emulation Module 

1 ea Communication Console - This requirement may be fulfilled by any of th~ following: 

1 ea 1711-4, -S, 17-13-4, -5, Teletypewriter or, 

1 ea 713-10 Conversational Display Terminal with 711-100 memory 
Expansion and, optionally, 713-120 non-Impact Printer or, 

Customer supplied equivalent product with RS232C interface connector. 

2. Dual PPU Interface 

If the 2S50-2 and 2550-100 are required to interface to a second PPU on the host 
computer the 2558-1 Communication Channel Coupler must be added to the configuration. 

3. Circuit Interfaces 

A. 25bO-l Synchronous Communications Line Adapter 

Determine the total number of synchronous <voice grade 2000, 2400, 4&00, and "1600 
bps) circuits {local and remote) to be interfaced. Divide the total by 2, and round 
up, if necessar~. The result will define the quantity of 25bO-l Synchronous 
Communication Line Adapters required. 

B. 2Sbl-l Asynchronous Communications Line Adapter 

Determine the total number of asynchronous {lID to bOO bps) circuits <local and 
remote) to be interfaced •. )ivide the total by 2, and round up, if necessary. The 
resul t will define the quanti ty of 25bl-l Asynchronous Communications Line Adapters 
required. 
NOTE: Each terminated synchronous and asynchronous circuit required a Communica

tions Line Adapter interface cable available from Control »ata. 
q. Communications Line Expansion MOdules 

To determine if Communication Line Expansion modules {25Sb-X) are required, and if so, 
how many, use the following. 

A. Sum the total circuits to be connected as determined in 3.A and 3.8 above. 

B. Refer to the following table: 

If sum is greater than 

1 

32 

!"If 

"II. 

12a 

but less than 

33 

loS 

"17 

12"1 

these units are required 

no 255b units required 

2551.-.2 is requi red 

~5SL-2 ~nd 255b-3 are requirwd 

255~-2, 2551.-3. and 255b-~ are required 

Maximum line ta-mination capacity of a 
single 2550-2 has been exceeded. 
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