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1. INTRODUCTION 

This manual contains preliminary information to meet the immediate needs of the programmer 
and operator of the Display Console for the UNIVAC 494 Real-Time System. 

Background information for the Central Processor Unit (CPU) is contained in "UNIVAC 494 
Real-Time System Centre l Processor General Reference Manual." UP-4049 (current version). 

This manual is divided into three basic sections. 

• Display Console Description 

• Programming 

• Operation. 

1 
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2. D ISPLAY CONSOLE DESCRIPTION 

2. 1 . GE E RAL 

Components of th U JVAC 94 Displ onsole r 

• four-b nk, 63 - h r cl r k ybo rd; 

c hod r y tub (C ) di pl which can ccommod 
charact rs ch; 

• PAGEWRJTER which prin up to 80 ch r ct rs p r lin 
cond; 

• D y Clock whi h di pl h im of d ; nd 

up o 1 lin o 

• th oci d indic tor nd ontrol quir d for op r or-C U ommunic ion. 

Con I ( 2-1) i 

r mmin option 
a Clock can communic e wi h 

lso h s d qua d sk top p c for h op r or' us • 

F igur 2-1. Display Con of 

r ­

rd. 
ch nn 1. 



......._____ 

UNIVAC 49~ DISPLAY CONSOLE 
COMPONENT DESCRIPTION $E C TI O 

Th capabilit ie and charact ristics of the indi idual units of th consol 
in Tables 2-1 nd 2-2. 

H R~ T I I 

Display: 

V lewlna Are a 10 Inches wide by 5 Inches hi&h 

Buffer Character Capacity 1024 

Di splay Fo1mat 16 llnes, 64 symbols per line 

Symbol Si ze 0.113 inch wide by 0.150 inch h igh 

Symbo l Set 60 output symbols plus space / erase and new I ne 

Symbol Generat ion Closed stroke , m x imum 8 per characte1 

Scan Method D e i tal 

Reae ne1ation Rate 60 l mes per second 

Keyboaid Bas c lph numer c typewriter : 

47 ch racter keys (see 3.1.1 ) 

space bar 

2 funct ion keys 

63 chat ac ter s 

8 ntetrupt keys 

Tob ie 2-1. CRT Display one/ Keoyboord Chorocte1 st ies 

CHAR CTERISTICS 

a I mum L lne Leng th 80 char ac te rs 

Charac te Spac 1ng 10 per inch 

L ine Spac ing 6 pe1 i nch l Single space 1 

Characte Si ze 0.072 i nch rde b O. 00 i nch 1gh 

Pr tn t cng Speed 25 cha acter s pe second 

Ca 11age Return T 1me 225 m1t11 seconds or less 

Tobie 2-2. PAGEWR ITER Cha oc ~ 1 i st i c s 

2 2 

re pres nt d 
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2.2. CONFIGURATION 

SECTIONi 

2 
PAGE: 

A block diagram of the console is illustrated in Figure 2-2. The subsystem types are 
listed in Table 2-3. 

CPU Control Lo1ic CPU 1/0 CHANNEL #0 

CONTROL I 
CONTROL LOGIC 

PAGE WRITER 

.. I 
I 
I 

DAY 
CLOCK 
LOGIC 

ANO I 
INDICATOR I 

PANEL I 

-------'---4--­
KEYBOARD 

---t---a---' ~ 
CRT DISPLAY 

F ;gure 2-2. Display Consol•. Bloclc Diagram 

SUBSYSTEM COMPONENT TYPE NUMBER 
60HZ SOHZ 

CONTROL INDICATOR PANEL 
WITH CRT DISPLAY AND 
PAGEWRITER 4009-97 4009·96 

Tobi• 2-3. Display Con•oltt Components 

3 
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PAG 

2.3. DIS L CO SOLE CO PO TS 

d scrip ion o each of th consol compon nts is gi en in h following p r gr ph • 

2.3. . K bo rd nd RT ispl Uni 

a ie ing scr n and four-bank ybo rd 

r 

F igu 2-3. K yboorcl ancl CRT Drsp/o Uni 

ed to encod 

he con rol program as ou -

o direc communic ion b w n 

RITER. Ho ev r, k ys are pr d, h 

r ar normally dis la d b the con rol program on be CRT 
o the con compo e nd 

his n ir messa e b us in 

8 in rrup k s ar u d o gener n External In nupt si nal wi h unique 
u code for ach key. Th sp cific purpos s of these codes are defined b h 

n ions dop d b he con rol pro ram. The CPU can b ore d o 
r cogn1ze inpu from h consol when one of the interrupt eys is p ss d. 

All ou put da a from th CPU or display on the CRT is ransferr d a word a a ime 

from h CPU ou pu buffer o h consol disassembl r gis r. The word is then 
dis ssembled into six-bi character codes and s ored in sequenti I location in h 
102 -characte r CRT buff r memory. Since th displa is ch rec er address bl 
und r program con rot, th firs cbarac er of each ou pu message ma be pl ced in 
an of 6 character positions in any of the 16 lines. The character cod s ar periodi­
cally read from h CRT bu fer memo and used o driv g nera ors that control 
displa of h s mbol on he fac of the CRT. 
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2.3.2. PAGEWRITER 

2.3.3. 

The PAGEWRITER (s e Figur 2-4) is mounted on a p des al cabin which hous 
its associat d circui s and pow r suppl . Th PAGEWRITER u s th ield ta cod I 

mbol r 1 ionship t ndard, which is pplic bl too her U IVAC 94 y tem 
compon nts. Its maximum lin 1 ngth is 80 char ct r ; the prin in r i 2 
char c ers p r cond. Horizon al sp cing of char ct r i n o h inch. V r ic 

pacing is ix lin s p r inch. 

FJ9u 2- • PA GEWRITER 

Th PAGE RITER is int nd d or u a lo gin d vie 
we n th control progr m nd th op r or. tin bl 

3- 1. 

y Clock 

Tb Day C ock displ s th time of da minu 
dredth of minut andaJ U.Th 
bit positions of ch y 

The Day Clock urns on a 
of th Input Data Requ st ignal 
millis cond int rvals. The CPU r ponds to ach Day i n 1 y 

ction 
bl 

toring th D y Clock inpu word ( e 3.2.2 for forma) loca ion 168 . 
The Day Clock al o generate a separat D y Clock In rrup hich i in -
dependen of k ybo rd ctivity. It int nup s he CPU one very i econd . For 
each Day Clock In errupt the current tim of d i stor d at addr ss 168 . Th 
ins rue ion at addr ss lSg is p rformed when he CPU r cognizes the Day Clock 
Interrupt signal. Both of th se main torage addr ses are bi s d by th con nt 
of the emory S J c Regis er ( SR). 

5 



UP·7610 
UNIVAC 49' DISPLAY CONSOLE 
COMPONENT DESCRIPTION 

2.3.4. Operator's Control and Indicator Panel 

SECTIONi 

2 
PAGE: 

The Operator's Control and Indicator Panel includes fault, disable, and mode 
indicators for the CPU and the associated main storage modules. It includes displays 
and controls associated with the Program Address Counter, with selecting and re­
leasing jumps and stops, and with the time display of the Day Clock. It also includes 
a set of system controls associated with the CPU and all subsystems connected 
logically to the CPU. 

6 
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3.1. DISPLAY CONSOLE/CPU INTERFACE 

3 
SECTION: PAGE: 

3. PROGRAMMING 

Communication between the CPU and the Display Console is over CPU input/output 
channel ~ 0. Output data is sent to the console a word at a time (30 bits parallel). The 
control logic of the console will disassemble the word into 6-bit characters to be trans­
ferred to the CRT buffer memory or to the PAGEWRITER as specified by the most recently 
received fun ct ion word. 

3.1.l. Code/Symbol Relationships 

Table 3-1 shows the relationship between the symbol shown on the face of each 
keyboard data key and the data code sent to the CPU when that key is pressed. It 
also shows the symbol displayed on the CRT or printed on a PAGEWRITER when each of 
the 64 possible six-bit codes is sent to the Display Console by the CPU. Of the 47 
data keys, 45 are used for 60 display symbols by applying an upper case (capital) 
shift to 15 keys. 

CPU SYMBOL CPU SYMBOL 
CODE CODE 

(OCTAL) (OCTAL) 

00 SS 50 • 
(See Note 1 l 51 ( 

01 [ 52 .. 
02 1 53 

03 NL 54 ? 

(New Line} 55 ! 

(See Note 2) 56 . 
04 (See Note 3) (comma) 

OS (space bar) 

No Display 57 ~ 
(See Note 4) 60 0 

06 A 61 1 

th•ough through through through 

37 z 71 9 

40 ) 72 t 

41 - (apostrophe) 

42 + 73 ; 

43 . ..,, 74 I 

44 = 75 

45 > (period) 

46 - 76 D 
(under score) 77 1' 

(See Note 5) 

47 $ 

Table 3-1. CoJe/Syml:>ol Relationsh;ps (Sheet J ol 2) 

1 
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Note 1: The data code 008 can be supplied as input to the CPU by depressing the 
keyboard key labeled .,55,,. If the CPU sends the data code 008 as output 
for the CRT or for a PAGEWRITER, the code will be discarded (completely 
ignored). 

Note 2: The data code 038 can be supplied as input to the CPU by depressing the 
keyboard key labeled "NL". The data code of 038 from the CPU for the 
New Line function combines the "carriage return,, and "line feed" actions 
for the CRT display and for the PAGEWRITER. A symbol will not be displayed 
or printed. 

If the 038 code is sent for the CRT, it is not stored in the buffer memory. 
Instead, the character position counter for the CRT buffer memory is cleared 
to OOg (the first character position of a line) and the line number counter for 
the CRT buffer memory is incremented by one. There is no erasing of any 
character being displayed in this case. 

If the 038 code is sent for a PAGEWR1TER. it initiates a combination "carriage 
return" and "line feed" action at the PAGEWRITER. Separate "carriage return" 
and "line feed" functions are not available. 

Note 3: The data code 04g can not be supplied as input to the CPU. If the CPU 
sends the code 048 as output for the CRT or for a PAGEWRITER, the code will 
be discarded (completely ignored). 

Note 4: The data code os8 can be supplied as input to the CPU by pressing the space 
bar at the bottom of the keyboard. If the CPU sends the data code OSg as 
output for the CRT, it lS stored in the buffer memory and displayed as a blank 
character position. If the CPU sends the data code os8 as output for a PAGE­

WRfTER, it is detected as such and a blank character position is produced. 

Note 5: Two symbols can not be displayed or printed in the same position. The 468 
can not be used to underscore a displayed or printed symbol. 

Tai.tie 3-1. Cod•/Symbol Relot;onsh;ps (Sfae.t 2 of 2) 

3.2. WORD FORMATS 

The selection of an output device and the symbols displayed or printed is controlled 
by function words and output data words. Input from the Display Console to the CPU 
is provided by input data words, status words, and Day Clock input words. 

3.2.1. Function Words 

A function word must be sent to the console preceding each output message if: 

• the console has been master cleared since the preceding output message; 

• the output message is for a different unit than the preceding output message; or 

• the output message is for display on the CRT. but the address register for the 
buffer memory does not contain the correct address for the first character of the 
output message. 

2 
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The format of the function word is illustrated in Figure 3-1. 

SECTION: 

3 
PAGEi 

FUNCTION 
CODE 

i 
PAGE WRITER 
SELECTED 

i .,_,..,,_,,_ -
~9 28 27 10 9 1 0 

PAGEWRITER 
SELECT 

CRT 
SELECT 

0 

1 

1 

0 

Must be all zero bits 

CRT BUFFER STARTING 
Must be all zero bits ADDRESS 

Figure 3-1. Function Word Format 

If bit positions 29 and 28 of a function word contain 01 2, a PAGEWRITER is selected. 
A 1 bit in bit position 0 specifies the PAGEWRITER. 

If bit positions 29 and 28 of the function word contain 102, the CRT buffer memory 
is selected. Bit positions 9 through 0 give the buffer memory starting address. The 
contents of bit positions 9 through 6 select one of 16 lines and the contents of bit 
positions S through 0 select one <'£ 64 character positions on the selected line. 
Address 00008 corresponds to the upper left-hand corner of the display. Address 
1777 8 corresponds to the lower right-hand corner. 

3.2.2. Output Data Words 

When a function word is sent to the Display Console subsystem to select the CRT 
or the PAGEWRITER, the specified unit remains selected until a different unit is selected. 
Output data words are requested by the subsystem for display or printing as rapidly as 
they can be handled by the selected unit. The format for output data words is five 
characters per word, as shown in Figure 3-2. 

First Second 

29 
Character

24 23 
Character 

Third 
Character 

Figure 3-2. Output Dola Word Format 

Fourth 
Character 

Fifth 
Character 0 

As explained in Note 1 for Table 3-1, if any character position of an output data word 
contains the code 008 , that code is discarded by the subsystem. Thus, any output 
data word may contain fewer than five displayable or printable characters by inclusion 
of 008 codes in one or more character positions of the word. 

3 
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If the first of two consecutive character codes to be stored in the CRT buffer memory 
is stored for display as the 64th symbol on the 16th line, the next character code is 
stored for display as the first symbol on the first line. If a character code is stored 
for display as the 64th symbol on the 15th line or as onf of the first 63 symbols on 
the 16th line, provided it is followed by an 03g (New Line) code, and if the code 
foll<>wing the 03g code is to be stored in the CRT buffer memory, it will be stored for 
display as the first symbol on the first line. If a character code is stored for display 
as the 64th symbol on the 16th line, provided it is followed by an 038 code, and if 
the code following the 038 code is to be stored in the CRT buffer memory. it will be 
stored for display as the first symbol on the second line. 

3.2.3. Input Words 

The formats for input words made available to the CPU by the Display Console are 
shown in Figure 3-3. 

INPUT DATA WORD 

All O·bits 

STATUS WORD 

All O·bits 

DAY CLOCK INPUT WORD 

TENS UNITS TENS UNITS TENS UNITS 
29 28 27 24 23 2 19 1615 12 11 

... 
HOURS MINUTES HUNDREDTHS 

OF MINUTES 

Fi9ure 3-3. Input Word Formats 

615 
Fieldata 

o I Code 

6's 
Status 

ol Code 

All O·bits 
0 

Bit positions 5 through 0 of each input data word contain the 6·bit data code (shown 
in Table 3-1) corresponding to the pressed keyboard data key. An input data word 
is made available to the CPU when a keyboard data key is pressed. 

Bit positions 5 through 0 of each status word contain the status code corresponding 
to the event being reported. Possible status codes are: 

• Olg through lOg Generated by pressing of the INTRUPT 1 through JNTRUPT 8 
keys. 

• 11 8 through 168 Generated if a {unction word which selects the PAGEWRITER is 
received at a time when the PAGEWRITER is not ready. 

• 20g Generated when a function word is received which contains a 
function code of 002 or 11 2 in bit positions 29 and 28. 

Details on the Day Clock Input word are provided in 2.3.3. 

4 
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4. OPERATION 

4.1. OPERATOR'S RESPONSIBILITIES 

The Display Console operator is responsible for the following: 

• Turning on and turning off the console as required. 

• Observing and responding to indications appearing on the various operator control 
panels. 

4.2. CONTROLS AND INDICATORS 

PAGE: 

Controls and indicators on the components of the Display Console and PAGEWRlTER are 
described in the following paragraphs. 

4.2.1. Operator's Control and Indicator Panel 

A layout of the Operator's Control and Indicator Panel is shown in Figure 4-1. The 
various control switches and indicators on this panel are described in the following 
text. 

I PROGRAM ADDRESS COUNTER 

17 16 lS 11 U U !l 10 9 I 7 6 S 1 3 2 1 D CLJ 

I I I I I I I I I I I I I I I I l I I I 
r--DISABL!SI r-1100Es---, 

r--------FAULTS,-------

FAULT 
RESET START STOP CLEAR ---HOuRS-

I I I 

DIJ 

Ji!lf!UTES 

SELECT SELECT 
rJUllP51 r STOPS l 
123 1511 

DIJ OJ] 
RELEASE R£L£AS£ 

rJUMPSJ r STOPSj 

DIJ 11111 
..----SYSTEM CONTROLS----­
".:'.~~~ :~:-, "t.'C:"- ·~i:.·.:u.::"~~- ••.t.U IT'OI' I 
CDLLJDDD 

Figure 4-1. O,,.rotors Control oncl lnclicoto,. Panel 

1 
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• PROGRAM ADDRESS COUNTER 

This section contains 18 switch-indicators (labeled 17 through 0) and one switch 
labeled CLR. The switch-indicator labeled 17 is not used. The indicators display 
the contents of the Program Address Counter (P-register) in the control section of 
the CPU. The P-register normally contains the address of the next instruction to 
be performed. Pressing the CLR switch clears the P-register to all zeros. Pressing 
any of the 17 operable switch-indicators sets the corresponding bit position of the 
P·register to a 1 bit. All indicators and switches are disabled while a program is 

runnin&. 

• DISABLES 

This section contains three indicators as follows: 

PROC 

DAY CLOCK 

RT CLOCK 

• MODES 

When lit, indicates that a switch on the CPU Mainten­
ance Panel or a Main Storage Maintenance Panel has 
been set to prevent normal operation. 

When lit, indicates that Day Clock request and inter­
rupt lines have been disabled. 

When lit, indicates that decrementation of the real 
time clock register has been disabled. (The purpose 
of the real time clock at main storage location 
0000178 is to monitor the running time of a program, 
routine, or subroutine, and to inform the Executive 
program when the time exceeds a predetermined 
limit.) 

This section contains three indicators as follows: 

GUARD 

REAL TIME 

PARITY STOP 

When lit, indicates that the storage protection 
feature of the UNIVAC 494 is active. 

When lit, indicates that certain controls on the Opera· 
tor's Control and Indicator Panel are disconnected as 
a result of setting a switch on the CPU Maintenance 
Panel. When the REAL TIME indicator is lit, the only 
controls which have any affect on processor operation 
are the SELECT JUMPS switches, the RELEASE 
JUMPS switches, the RELEASE STOPS switches, 
and the keyboard with its eight associated interrupt 
switches. 

Lights when the STOP ON PARITY switch on the 
CPU Maintenance Panel is set; indicates that the 
processor will stop on parity errors. 

2 
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• FAULTS 

There are eight fault indicators. They are: 

MEM 0, MEM l, 
MEM 2, MEM 3 

INST 

PROC 

DAY CLOCK 

CON 

Each of these four main storage fault indicators, 
when lit, indicates detection of a parity error in 
one of up to four Main Storage Module pairs. 

When lit, indicates detection of an illegal £.field in 
an instruction in the control sect ion of the CPU. 

When lit, indicates a power, air, or temperature 
failure in either the CPU or a Main Storage Module pair. 

When lit, indicates that a voltage transient may 
have caused an incorrect time readout. 

When lit, indicates a detection of an air flow fault 
within the console or an abnormal setting of a 
switch on the Display Console Maintenance Panel. 

• SELECT JUMPS AND RELEASE JUMPS 

The three SELECT JUMPS switch·indicators and the three RELEASE JUMPS 
momentary-contact switches are used in conjunction with the manual jump instruction 
(f =6lg or 65g). Pressing a SELECT JUMPS switch lights the indicator and enables 
a corresponding jump when called for in the program. Pressing a RELEASE JUMPS 
switch extinguishes the corresponding SELECT JUMPS indicator and disables the 
jump. The switches can be set and released while the CPU is operating, even 
while in the Real Time mode. 

• SELECT STOPS AND RELEASE STOPS 

Pressing a SELECT STOPS switch lights its corresponding indicator. Pressing a 
RELEASE STOPS switch (labeled 5 through 7) extinguishes the corresponding 
SELECT STOPS indicator. If the CPU is operating in neither Guard Mode nor Real 
Time Mode, it will stop when the j- field of a manual jump instruction (f=61g or 65g) 
contains the value 4 or a value corresponding to a lit SELECT STOPS indicator. 
When the CPU stops as a result of a manual jump instruction, the RELEASE 
STOPS indicator {labeled 4 through 7), which corresponds to the value in the j-field 
of the instruction, lights. Following a stop, pressing the START switch extinguishes 
the lit RELEASE STOPS indicator and starts the operation of the CPU. 

If the CPU is operating in either Guard mode or Real Time mode (or both), no com­
bination of the j-field value in a manual jump instruction and lit SELECT STOPS 
indicators will cause it to stop. 

• MSR (Memory Select Register) 

These three MSR positions are not used. 

3 
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PA.GEi 

•SYSTEM CONTROLS 

This section contains seven momentary-contact switches as follows: 

FAULT RSET 

ALM RSET 

INITL LO 

SUBSYS CLR 

CMPTR CLR 

START 

STOP 

• TIME DJSPLA Y 

When pressed, clears all fault indicators on the panel, 
except the DAY CLOCK FAULT. 

When pressed, turns off the audio alarm which was 
turned on by one of several fault conditions. 

When pressed, loads a portion of main storage with a 
predetermined program from the subsystem selected 
at the CPU Maintenance Panel and starts the running 
of that program. 

When pressed, clears the 1/0 section of the CPU and 
sends a Master Clear signal to each subsystem which 
is connected to any 1/0 channel of the CPU. 

Wben pressed, clears all CPU registers required to 
start the CPU. 

When pressed, starts execution of the CPU program 
with the instruction at the location specifred by the 
Program Address Counter. 

When pressed, stops execution of instructions. but 
allows previously specified 1/0 data transfers to 
continue. 

This set of six projection-type indicators displays the time..of-day in hours, minutes, 
and hundredths of minutes. It is driven by a 24-hour (DAY CLOCK) counter which 
automatically cycles from 23:59.99 to 00:00.00. 

• DAY CLOCK CONTROLS 

The following 10 momentary-contact switches control operation of the Day Clock. 
They are disabled when the REAL TIME mode switch on the CPU Maintenance Panel 
is set for real time operation. 

FAULT RESET 

START 

STOP 

CLEAR 

HOURS (2) 

and 
MINUTES (4) 

When pressed, extinguishes the DAY CLOCK FAULT 
indicator. 

When pressed, starts the Day Clock running. 

When pressed, stops the Day Clock to permit setting 
it. 

When pressed, clears the counters for the Day Clock 
to all 0 bits. 

These six switches are used to step the six-digit 
positions of the Day Clock counter to set the time 
display to the appropriate time of day. 

4 
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An Operational Use Time Meter is available as an option for placement at any 
convenient location on the console. This meter runs whenever the CPU is running. 
It displays the accumulated running time up to 9999.99 hours and then cycles to 
0000.00 hours. 

4.2.2. PAGEWRITER Control Panel 

The PAGEWRITER Control Panel (Figure 4-2) permits the operator to control and monitor 
printer operations. Table 4-1 describes the operation of each component. 

Figure 4-2. PAGEWRITER Control Pone/ 

MARKING FUNCTION 

OFF (switch·indlcaton Used to remove DC power from PAGEWRITER. Ll&hts when 
DC oper1t1na power is removed from PAGEWRITER. 

ON {switch·indlcatorl Used to apply power to PAGEWRITER. Ll1ht1 when Power 
ts applied. 

READY (switch·lndlcaton Mom1nta1y·actton switch. Ll&hts when PAGEWRITER Is ready to 
operate. Wilt not U1ht If one 01 more of the followina condt· 
lions occurs: out of paper. power failure. Interlock open. or 
print actuator f1ilure. Pre11tn1 of this switch clears the PAGE· 
WRITER buffer memory. 

SELECT (indicator) Liahts when PAGEWRITER is selected for operation. 

OUT OF FORMS {Indicator) Li1hts when PAGEWRITER is out of paper. 

TEST (swltch·indicator) 
When pressed, permits offline prlnUn1 for ina1ntenance purposes. 
Ll1hts when PAGEWRITER is bein1 tested for proper pflasln1. 

Table 4-1. PAGEWRITER Control Panel 

4.2.3. CRT Display Unit 

The CRT Display Unit includes a viewing screen and a keyboard, both of which have 
been described in Section 2, an On-Off switch, and two display controls. 

• On-Off switch requires a key to operate. It applies power to the CRT and places 
it in an operating state. 

• Focus control is used to focus the symbols on the viewing screen. 

• Brightness control is used to adjust the intensity of the symbols being displayed. 
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