
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ASS F 1/0

NSTRUCTIONS

INSTRUCTION
FO

RMAT

NOTES

L T Y- 2 -1 -2-Y-Y- ¥ -1}
I O OOC Ot 0000

‘oPCOpE. - |- L

; amm’u B

scitied as zero, .only the ¢

foimt of the computed '51\092%311‘ e

-

‘ v Thc sub op !uld Mts 09-12 89!:1!,y t.hc type of opontien thlt h to. be

parformed. a3 du:ribtd ‘bl ow:

‘ms 09412 -

.‘9"
-

....gpc:paunc:cauar-::tbvnvdc:csé
>€ € < I ¢
- - -
- e aa -

< ¢
- -
am

‘o W N e
. . . . .

> » ¢ =

g - .- W & -
(=X B 2% EFY- 3 ]
- e - - -

SUB OP -

"?vnn:{gncd
g Unuﬂi
START 170 ($10) .

TEST 179 (110)

»RRAB CQRT I.LER {GR10)
RESEY CONTROLLER (RS

)
ENABLE umt CHANNEL WCS' (eewes)

Unassign

~WRITE. guxum WCS (WCWCS)

ENABLE CHANNEL. INTERRUPT (ECI).

- 'DYSABLE CHANMNEL INTERRUPT (DCI)
. ACTIVATE CHANNEL INTERRUPT (ACI)
: -DEACTXVATE ‘CHANNEL IN’TERRUPT (DACI)

Channel must be ICL'd -l_s Class F. -

EXR, EXRR, and EXM may not be used.’

Must be 1n PSD mods. k

CCs must b. tlsttd nftcr sach instmction.

-

¢, 10, EI D1, Al DAL md RI cannot be executed tn Cuss F channel.
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%

CLA
CONDITION -I-Hi

o—.-n-u-o-o-o-o-oooooo_oo

The condition codes will be set for the execution of all Class F 1/0
instructions and indicate the successful or unsuccessful initiation
of an 1/0 instruction. The condition codes can be set by the CPU,
for channel busy and inoperable.or undefined channel, or by the
{nformation passed directly from the channel. The assigments for
the: condition codes are: '

cc1oce2 ec3 coh

REQUEST ACTIVATED, WILL ECHO STATUS
CHANNEL BUSY
CHANNEL INOPERABLE OR UNDEFINED
. SUBCHANNEL BUSY
STATUS STORED -
UNSUPPORTED TRANSACTION
UNASSIGNED
UNASSIGNED
REQUEST ACCEPTED AND QUEUED, NO ECHO STATUS
UNASSIGNED
UNASSIGNED
UNASSIGNED
UNASSIGNED
'UNASSIGNED
UNASSIGNED
UNASSIGNED

Although 16 encoded condtions. are possible, on‘ly the assigned patterns
will occur. ‘

e et O OQOO I OO0
e OO IO OO OO
uooowowowoﬂouQuo
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10CD MSW .
Y s T LB ot T
COMMAND REAL DATA ADDRESS ce
[YE T WS TN O N | TS DS WO N WK W TN TR W MK MO WA RS N TASE WA T NANE W W Y I
0 1 23 4 5 6 7 8 910111213 141516171819 2021222324 28262723 00 N
10CD LSW
L N . ) L R 1) L
FLAGS 000{0 00 000.0 0} - BYTE TRANSFER COUNT
AU N TN B IS T | [V TER SUN EEAE TR 20 TR TS YN W T WY SN YA W A WO YO TN N

01 23 456 78 9110MN 121314_-15"18:1713192021&232425-35272!3&31

BIT ASSIGNMENTS IN THE COMMAND ARE:
XXXX0000 CHANNEL CONTROL:
MMMMO 100 BENSE
XXXX1000 . TRANSFER IN CHANNEL
MMMMI 100  READ BACKWARD
MMMMMMO 1 WRITE -
MMMMMMIO READ
MMMMMMIL 1 CONTROL
FLAG BIT ASSIGNMENTS ARE:
100000 DATACHAIN
010000 CMD CHAIN .
001000 - SUPPRESS INCORRECT LENGTH _
000100 sKip .
000010 POST PROGRAM CONTROLLED INTERRUPT
C. BIT ASSIGNMENTS ARE:
BT BTN
] 0 BYTE 0 OR FULLWORD
o 1 BYTE 10R FIRST HALFWORD
1 (] 8YTE 2 OR DOUBLEWORD®
1 1 BYTE 3 OR SECOND HALFWORD

*IF DOUBLEWORD IS INDICATED TO A CHANNEL, AMBIGUOUS RESULTS
MAY OCCUR.

Ihput/Output Command Doubleword (10€D)

10-6
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GENERAL .
“NEGISTERS

AR

sus-
. 400“5

W S e | 'y

)

DESTINATION \

S - (023 7

. DATABUS 183V

. 7
SYTE COUNT

31
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CLASS F 'SI0’ SEQUENCE

A
CPU——————ARSTX TRANS FER —=RPU wr
DESTINATION BUS (LDT 00-23)
l INT,L‘VE | PHY ADDR | SUB ADDR |
DATA BUS (LD 00-31)
{_rmags | REAL_I0CL ADDRESS
CPU- READY ——RPU
CPY =—m———RSTX TRANSFER—————m-RPU
DESTINATION BUS
(CINT_LVL T PHY ADDR | SUB ADDR ]
_DATA BUS . -  -
CPU t————=DRT TRANSFER — RPU g P

DESTINATION BUS
L leeyl s J

DATA BUS .
[ cc's] | STATUS ADDRESS |

" RPY ———m MENORY READ TRANS FER = MEMORY

DESTINATION BUS

B REAL 10CL_ADDRESS l
"DATA BUS
[ - - | pHY ADDRI
RPU<g——————DRT TRANSFER MEMORY
DATA BUS |
[eva ] STATUS ADDRESS 1 1ST 10CD OF LIST

10-8



SUCH AS MODEL. TYPE OF Rscono’t
\ ALSO EACH m-:vxcs's STATLB ADD

EACH I/O HANDLER HAS A SCRATCHPAD AREA IN MAIN ‘MEMORY
tNHERE THﬁ HANDLER KEEP‘” ACK

" ‘F;HE usv:cs CHARACTERISTICS
NG (NRZI PE “ete. ) AND

AR foranic .mm

HANDLER SCRATCHPAD ARER mmrwzmm s

LomonEL i

1 RECORDING, NRZI, PE, etc
_ STATUS ADDRESS DEV. 0.

- STATUS ADDRESS DEV.1 | =
_ STATUS ADODRESS DEV.2.. ., ..
_STATUS ADDRESS DEV. 3 - |

THE: REQ ":’-5,5“ Nﬁ“ BE.,VICE
TR DR moe

- 10-9



CPUY ————————AICT TRANS FER ———————=RPU

DESTINATION BUS
[ INT LVL | PHY ADDR] |

DATA BUS -
L ACK INT REQ BIT |

CPUee READY SR RPU .

CPU

ICT TRANS FER ~meeemesicmsesncemgs RP U

DESTINATION BUS
[_INT LVL | PHY ADDR] |

DATA BUS
L _ACK INT REQ BIT |

CP U@ DRT TRANS FER = emeim RPU

DESTINATION BUS
| Jepy] 1

DATA BUS o
L_cc's] STATUS ADDR |

THE CPU STORES THE ‘DEVICE STATUS ADDRESS
IN THE 1CB (WORD 6) '

I1CB

WORD 1 OLD PSD1

WORD 2 ©0LD PSD2

WORD 3 ~ NEW PSD1

WORD 4 | NEW PSD2

WORD 5 * | : I0CL ADDRESS
WORD 6 1/0 STATUS ADDRESS

P
N

‘(ﬁ’g
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v s ouos:

© woro1 ] swe aboR | ReAC tocD ADR |

e o HANDLER CAN'NOW ACCESS THE DEVICE STATUS
© USING THE STATUS ADDRESS w THE 1B, ~

-~ ,,3;11551
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»
Ny
W
N
A
(‘ Ls\
d 3
[09) \
Q-

8. What field in a CD instruction tells the CPU where to s
locate the Device Entry in Scratchpad?

Dovice. Address Field 'Lmbtoca\ QM(&SS
it b1 Y ,

9. When executing of TD2000, where is device status stored
. in Memory? A+ /oia'ﬁm 5/96’61 Qd by 7’( ﬂ%d/mﬁta
Kacmlwn ~[o( Hha a/cwre ' |

10. Where in. Scratchpad is the 'IPL' Device Entry stored?

B

“11. How do we determine where a Device Interrupt entry is

(9244/(_;,'%/

located in Scratchpad?
LA B= Scrabnged Locakion

12, How is an IPL I0CD fomed? What do the fields mean?

9 ©) %,Q . W 2. 3=C ha“S | .
v S(°< Dwg ‘ mﬂ"”" WWQ " ®-3b F‘&? =3/ ﬁ\/le Fooc Cour

, v
13. 1If a trap occurs with CPU traps (€ where vﬁl’d‘\ C?

the CPU Status Word be located?’ %s are not en-
abled, where would the CPU Status Word be located?

Cribled vemps e OB SHhPg wold be focaled S 4
ovt 1¢B. m,o.s Qt:n.‘éﬂ( .p‘e pO S*(A)LU.S | w:—v(d be
/Oca‘le'd 558'

14. What is the BLOCK MODE TIMEOUT TRAP? When will t occur?

/4— mzk‘ ton) . +1m~g-(‘ A wra _‘t'!"\S'I‘(VL’LlM \\/{j medr
o kpls  blacked ar B mace Han 1;8 e gheveduoms
q“r,l_, B:C'CUJ& wuﬂ» mkl’f‘up"*:s v‘; wckwL ’

15, Where in memory is the dedicated IVL for Memory Parity
- Trap? Machine Check Trap? -

| 8¢ fhéchine C(.Le,cb 7?-_«70 =
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16.

17.

18.

19.

20.

21.

22.

23.

What type of trap occurs when an unpriveleged program
tries to write into a protected area of memory?

Pr\udaae U‘O(“WL“’V‘ La() 149

What causes a System Check Trap? o fiware e J-Aa :
q‘{vlc,mf)/fd’( YLD 74&43_ e CHFUY :m‘b an ,//oy/(a/ J(ZQI/Na,

What causes a Machine Check Trap? (ijzm/ Proee (/) -
Hocd orare /"”r""‘ dalds ///rc otCurﬁeG{/O <.)(‘lr1

Gn tn ‘érfvlof’ or Covt /ex/ swifeth,
/7) - A

What happens if the PSD Traps are not enabled and a
trap condition occurs? The Lol wi\\ haly

F20- 8§40 will ceadain vnfo_

In the PSD Mode, if the CPU Trap Halts, can you find
out why? What information is avallable"

The ‘/7//)< ol trap /) ’//‘/ wped  and c&w e 29 e
oLD PS5O »fhe /0(4 ﬁ (()f ,arrw£5 /a(q/uw z/ [uf{lu( wrr» ] /47\47('
C&Lv!c‘.d ?z'rﬂpﬂ andd CPU f‘/h /VJ N/fV( prm/u(( Moere _5/0{(/ e m%’

Write a 'SET CPU' instruction that will enable the

PSD Mode. AL, om/@// nf;f)')ﬁ(\’Q)«)/ A/OOI,, 0093 0293 0 n N A
[ ‘Q = 025 )’\“;")’) oo!oo 00 000{3000"3{ 0000 o000
\———y &cm’c?oooa

Re=000OD! 6006
Write a 'READ CPU STATUS' instruction into Register Zero.

0009 pood ,Qof'/‘j'j Mo 0 Op

CPy §£6A~9 (S QEO_\ )D’
What is the IVL for the REAL TIME CLOCK? Power Fail?
JIAP = RTC ITvL

Trap @FL{‘: prE IVl

ﬁr ¢ :tV\R((U
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. ;1\\
¥

§ (€ "‘sa(‘:a\\ w\”}
24. What function does the 'SVC' instruction perform? ’“",
(\ﬂuS(S “@ /Sf’qﬂ’f’ T)/:frf') R T R verdor € qrag’,’bzﬁ{
';f‘mw & ‘l‘kb{c ) i’;!: ' ;_,.»{,nc f}G‘ U Cony Tl
C&\a, P50 g U g A ';S{fu'sﬂ'ﬁ‘x* "\’w vio v —pcrvelt e.cj peeds
| f L pd
25. Which Traps do not Halt the CPU if they occur and are
not enabled? o dleae Call : ] g o
AL T2 RIE A ;
P ) Cmode Tederoph
26. How can the 32/75 CPU be put into the PSW Mode? _
BY US&:{? Fi Set (PU mede oc  (Chan ‘ng &
J wmpll om Jhke O PU ¢ Beons A,
| Set v 1o
27. You have a requirement to install an external interrupt,
the 4th RTOM in your system has the LDVINTR#1l line avail-
able. What would be the physical pin on the backplane to
connect to and what ICL interrupt entry would you generate?
Co (Pic In -5 o
Prn 5‘{( ) N . Hh* 5\=CE »
’\O\\r Q”‘:‘\Q-‘ < ®> el \;“‘\\
AL
28. What jumperé must be in L24 CPU 'C' board for 75 Mode
and Parallel Control Panel?
prated prect Pl el e
::_\}‘ \ S ‘_,U" )
L1
29. What component of the system has the highest SEL Bus
priority? The lowest? P -« cPU
' /
‘}g &k 23
gmeﬁ/
30. What are the field assignments on the Destination Bus
for a DRT? \ A Ry
< O=~al Moo addiesg
A oy Culg , ,
NS 0T F bing 11:")0#}
31. What is the Tag Line configuration for an MRT? @‘
Lrx =L LeNTI=W s

el LRD=L

LCoNTR= | © AQov % Y\
L 10-15



32,

33.

34.

35.

36.

37.

38.

39.

When in the Mapped Mode, does the 'Program Count' in PSD1
give you the real memory az\ ress of an instruction? Why?

' No. The addeess 15 -nisde A b7¢ PIDA. @ %y Lezj(u.‘ Address
PC s only 116

In the Mapped Mode, - do  programs have to be in contiguous
memory? Wh}'? No . The MA’{J Rﬁlgkq 5/(6(}(} Correc
j‘ciutnco 013— 2(«1 Block

W.hat is the minimum amount of memory a program is allocated
in the Mapped Mode? Bk w

What is ::Ihe minimum amount gf memory that can be WRITE
protected at any given time - v
: 8kw mmf)\bbA

SIOUW New mppd
When is the "BP1X" used in PSD2? - R - /
dukm(nd 'b\,\ Boccow Bt Gd’&_ “"’d n ’Mf/o"j wede
US«A mh\ mw - when ‘00&\:\/5 W\PX\CO \f).>

How is the CPU put into the Mapped Mode?
5?’ Lead . /l‘aarm Satus Dwééumi Cf\anja Maf)

223 o bsD
How can you ‘examine the contents of the CPU Map Registers? -

Xer Mep - Rccc)

How many bits are used in one Map Register entry (8KW
MAP IMAGE)? What are they?. i s

[abdity Bt -1
prakc'(" B:f il
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SECTION 11

MISCELLANEOUS INFORMATION.

—



: PLANPES N
. . . -
. .
. .




TROUBLESHOOTING
FLOWCHART
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(‘ Start }

"

Power up CPU &
all peripherals

Check:

1 c1rcu1t BR .

2 Line: vo!tage :

3 SCP 10M connected

4 Powgr,supply

Halt CPU if
“running

PSW
Light & bit,
P 'A' displ,

Double check:
SEL Bus :
‘Priority Jumpers
Terminatnr Baard

| Check power supply
‘output voltages. Power

fail card connected
properIy

ystem

Y“"Reset Work
O?K.-

Power down. Remove CPU. |
Check fnter board - g
~connectors & that chips

- are seated properly

—
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Yes

Run ext. func-
.tion- 3 + §

Did -
System Ha!t

The

Systeﬂx No

Reset Work
0.K.

r

L USIAG .
DB ErnBN TATION,. .

Continue
Troub]eshoot1ng

B

:,
Jesg -

' f~-c«5e‘k iRy ]
cab?ts to TLC '
i
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Enter phy. address ofﬂ
TTY in '8 display: ‘.o
Example- 730115

B +
e o T RO i
; v
. §
RIS e o i '_M_‘v
: N S .
[

!

{ Press IPL butten. ;
| Monitor memory 1oéatian
i @ Ext function: 1; o
|
‘,

Press key on TTY

TTY
(*gata 1n
ﬂ_\_emgry «
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f
-
 Put 7 card loader Execute 3 TD Check C.R. cables
& diagnostics 8000 to TTY & . for broken pins
into system & C.R. & L.P. etc.
run Observe cond. _ Repair/replace
codes :

After running
MDY & HMD2 run
nemory diag. ther
interrupt diag.

4

10M off line or
not present

No

Load DEXP and
run all 1/0
diag.

cC 3
present

?

Replace TLC 10M |

' Any
piagnostics °

failures :
? :
’&S cc 4
. } present
. ‘ \ ?
~Troubleshoot & -
repair : No
: - Device inop.
repair Dev/
replace
' 4
Do a system generation. ' |
RTi - [OF tape & SOF. -
cards ‘Replace TLC 10M
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S.E.L. 32 TROUBLESHOOTING FORM

NAME

WEEK DAY TIME EXPENDED
TROUBLE WAS: BOARD CHIP
SYMPTOMS :

TEST & MAINTENANCE ROUTINES USEZD TO FIND PROBLEM: _

STUDENTS COMMENTS:
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' S.E.L. 32 TROUBLESHOOTING FORM

NAME

WEEK DAY, TIME EXPENDED
TROUBLE WAS: BOARD CHIP
SYMPTOMS :

TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM: -

STUDENTS COMMENTS:
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S.E.L. 32 TROUBLESHOOTING FORM

NAME

WEEK DAY TIME EXPENDED
TROUBLE WAS: BOARD CHIP
SYMPTOMS :

TEST & MAINTENANCE ROUTINES USED TO FIND FROBLEM: -

STUDENTS COMMENTS:
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'S.E.L. 32 TROUBLESHOOTING FORM

NAME

WEEK DAY TIME EXPENDED
TROUBLE WAS: BOARD CHIP
SYMPTOMS :

TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM:

STUDENTS COMMENTS:
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ABBREVIATIONS
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ADS

AICT
ALIM

ADI

ALU
ANSI
ARSTX
BLIM

BOT
BPI
BPIX
CALM

cc
DC
coc
CE
CR
CMos
CPIX
CROM
cp
CpPC

LIST OF ABBREVIATIONS

ASYNCHRONOUS DATA SET, USED TO INTERFACE COMMUNICATIONS TERMINALS
AND MODEMS TO THE SYSTEM.

ADVANCE INTERRUPT CONTROL TRANSFER. SELBUS.

ASYNCHRONOUS LINE INTERFACE MODULE, IS A GPDC, USED TO INTERFACE
COMMUNICATIONS DEVICES TO THE SYSTEM.

ANALOG DIGITAL INTERFACE, INTERFACES REAL TIME PERIPHERALS (RTP'S)
SUCH AS ANALOG TO DIGITAL, DIGITAL TO ANALOG, CONVERTERS, ETC. TO
THE SYSTEM.

ARITHMETIC LOGIC UNIT.

AMERICAN NATIONAL STANDARDS INSTITUTE.

ADVANCE READ STATUS TRANSFER, IS A SELBUS TRANSFER,

BINARY SYNCHRONOUS LINE INTERFACE MODULE, USED TO INTERFACE
COMMUNICATIONS DEVICES TO THE SYSTEM.

BEGINNING OF TAPE.

BITS PER INCH, NUMBER OF BITS PER INCH ON MAG TAPE.
BASE PROCESS INDEX, 32/75 PSD2.

CALL MONITOR, USED IN SOFTWARE TO COMMUNICATE WITH THE REAL TIME
MONITOR (RTM).

CONDITION CODE. FOUR BITS IN THE PSW.

CARTRIDGE DISC OR COMMAND DEVICE (INSTRUFTION).

CARTRIDGE DISC CONTROLLER, IS AN IOM.

CUSTOMER ENGINEER.

CARD READER, READ PUNCHED CARDS.

CAPACITOR METAL OXIDE SEMI-CONDUCTOR.

CURRENT PROCESS INDEX, 32/75 PSD2.

CONTROL READ ONLY MEMORY, USUALLY THE FIRMWARE FOR A MICROPROCESSOR.
CARD PUNCH, PUNCHES HOLES IN CARDS.

CARD PUNCH CONTROLLER, GPDC.
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£ ™

CPM  CARDS PER MINUTE. SPEED OF CARD READER. %k“%
CPU CENTRAL PROCESSING UNIT, USED TO CONTROL THE ENTIRE SYSTEM.
CRC CYCLICAL REDUNDENCY CHECK, PARITY CHECK CHARACTER ON NINE LEVEL
(9 TRACK) MAGNETIC TAPE.
CRT CATHODE RAY TUBE, USED AS OPERATOR CONSOLE OR COMMUNICATIONS TERMINALS.
cYL CYLINDER, TERM USED WITH DISC DEVICES.
Decc DEVICE CONTROLLER CHANNEL. USED TO IDENTIFY DEVICES DURING SYSGEN.
ORT DATA RETURN TRANSFER. SELBUS.
DSS DEVELOPMENT SUPPORT SYSTEM.
ECC ERROR CORRECTION CODE. MOVING HEAD DISC.
ECL EMITTER COUPLED LOGIC.
ECO ENGINEERING CHANGE ORDER. )
EOT END OF TAPE.

FCB FILE CONTROL BLOCK. SOFTWARE. -
FHD FIXED HEAD DISC, HEADS ARE ELECTRONICALLY SELECTED TO DESIRED TRACK. )
THERE IS A FIXED READ/WRITE HEAD FOR EACH TRACK. MAGNETIC STORAGE

DEVICE.

M FREQUENCY MODULATION, ALSO FILE MARK ON MAG TAPE.

FPU FLOATING POINT UNIT, USED TO PERFORM HIGH SPEED ARITHMETIC COMPUTATIONS.

FXD FULL DUPLEX. COMMUNICATIONS TERM. |

GPOC GENERAL PURPOSE DEVICE CONTROLLER, USED WITH THE GPMC.

GPI0 GENERAL PURPOSE INPUT OUTPUT MICROPROCESSOR.

GPMC GENERAL PURPOSE MULTIPLEXING CONTROLLER, USED TO CONTROL UP TO SIXTEEN
GPDC'S.

HSD HIGH SPEED DATA INTERFACE, USED TO INTERFACE HIGH SPEED DEVICES TO THE
SYSTEM. SUCH AS ANOTHER COMPUTER.

HXD HALF DUPLEX. COMMUNICATIONS TERM.

IBL INTER-BUSS LINK. USED TO CONNECT TWO SELBUSSES.

1CB INTERRUPT CONTEXT BLOCK, OR INITIAL CLEAR BUS. @;;;

IcL INITIAL CONFIGURATION LIST. USED TO DEFINE THE PHYSICAL SYSTEM EN-

VIRONMENT TO THE CPU. STORED IN CPU SCRATCHPAD.
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ICT
10C8
10CD
I0CL
10M
IPL

IPS
IRG
LED
LP
LPM
LRC
LSB
LSI
MBA
MBC
MDF
MHD
MIA
MID
MIOP

MIU
MOS
MPE
MPL
MPX

/./

INTERRUPT CONTROL.TRANSFER. SELBUS.

INPUT QUTPUT COMMAND BLOCK.

INPUT OUTPUT COMMAND DOUBLEWORD.

INPUT OUTPUT COMMAND LIST.

INPUT OUTPUT MICROPROCESSOR. USED TO CONTROL I/0 DEVICES.

INITIAL PROGRAM LOAD. USED TO LOAD PROGRAMS INTO THE SYSTEM
FROM AN INPUT DEVICE.

INCHES PER SECOND ( TAPE SPEED ).

INTER RECORD GAP. MAG TAPE.

LIGHT EMITTING DIODE.

LINE PRINTER.

LINES PER &INUTE.

LONGITUDINAL REDUNDINCY CHECK. TRACK PARITY-ON TAPE.
LEAST SIGNIFICANT BIT.

LARGE SCALE INTEGRATION.

MEMORY BUS ADAPTER. USED TO CONNECT A SELBUS TO REMOTE MEMORY.
MEMORY BUS CONTROLLER. CONTROLS MEMORY MODULES.

MONITOR DISTRIBUTION FILE. SOFTWARE.

MOVING HEAD DISC. DIRECT ACCESS DEVICE.

MEMORY INTERFACE ADAPTER. SAME-AS MBA.

MAP IMAGE DESCRIPTOR, 32/75 MEMORY MANAGEMENT COMPONENT.

MULTIPLEXING INPUT OUTPUT PROCESSOR. USED TO CONTROL VARIOUS TYPES
OF I/0 CONTROLLERS ON A TIME SHARING BASIS.

MEMORY INTERFACE UNIT.

METAL OXIDE SEMI-CONDUCTOR.

MEMORY PARITY ERROR.

MASTER PROCESS LIST. LOCATIONS 784 THRU 7FC. (32/75)
MAPPED PROGRAM EXECUTIVE. 32/75 OPERATING SYSTEM SOFTWARE.
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MRLT
MRT
MSD
MTF
MUX

MSDL
MTU
MWT
PCB
PDX
PE
PFS
PLO
PROM
PSD
PSW
PTR
PTRP

QC

ROM
RPU
RSTX
RTOM
RTM
SCPI
SoC

i ™
W~
MEMORY READ AND LOCK TRANSFER. SELBUS

MEMORY READ TRANSFER.
MOST SIGNIFICANT DIGIT.
MAGNETIC TAPE FORMATTER

MULTIPLEXOR., USUALLY A CHIP THAT SELECTS ONE OF SEVERAL INPUTS AND
SENDS IT TO THE CHIP'S QUTPUT.

MAP SEGMENT DESCRIPTOR LIST. 32/75 MEMORY MANAGEMENT.

MAGNETIC TAPE UNIT.

MEMORY WRITE TRANSFER. SELBUS.

PRINTED CIRCUIT BUARD.

PROGRAM DEVELOPMENT EXECUTIVE.

PHASE ENCODED. A TYPE OF MAGNETIC RECORDING USED ON TAPE.

POWER FAIL SAFE. -
PHASE LOCK OSCILLATOR. USED IN DISC DEVICES. s
PROGRAMMABLE READ ONLY MEMORY. ROM CHIP.

PROGRAM STATUS DOUBLEWORD. 32/75

PROGRAM STATUS WORD. 32/55

PAPER TAPE READER.

PAPER TAPE READER AND PUNCH.

QUALITY CONTROL.

RANDOM ACCESS MEMORY. SOLID STATE DEVICE (CHIP).

READ ONLY MEMORY. SOLID STATE DEVICE.

REGIONAL PROCESSING UNIT.

READ STATUS TRANSFER. SELBUS.

REAL TIME OPTION MODULE. USED TO HANDLE INTERRUPTS.

REAL TIME MONITOR, 32/55 SOFTWARE OPERATING SYSTEM. B
SYSTEM CONTROL PANEL INTERFACE. AN IOM. 1P
SEGMENT DESCRIPTOR COUNT. 32/75 MEMORY MANAGEMENT COMPONENT.
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SDF
SDI
SDS
SEC
SI
SLIM
SYSGEN
TAW
TCW
TLC
TSA
TSB
TSM
TSS
TTY
UART
VFO
VLSI
VRC
WCS
WDOT

SYSTEM DIRECTORY FILE. USED DURING SYSGEN.

SERIAL DATA INTERFACE.

SYNCHRONOUS DATA SET.

SECTOR ON A DISC.

SERVICE INTERRUPT. OCCURS WHENEVER A DEVICE TERMINATES.
SYNCHRONOUS LINE INTERFACE MODULE, COMMUNICATIONS TERM. IS A GPODC.
SYSTEM GENERATION. SOFTWARE SYSTEM BUILT ON DISC.

*RANSFER ADDRESS WORD.

TRANSFER CONTROL WORD. HAS TRANSFER COUNT AND DATA ADDRESS.
TELETYPE, LINE PRINTER, CARD READER, CONTROLLER.

TASK SERVICE AREA. SOFTWARE TERM.

TECHNICAL SUPPORT BULLETIN. CUSTOMER SERVICE.

TERMINAL SERVICES MANAGER. SOFTWARE, USED WITH MPX FOR TERMINAL SUPPORT.

TERMINAL SUPPORT SYSTEM. SOFTWARE, USED WITH RTM FOR TERMINAL SUPPORT.
TELETYPE TERMINAL.

UNIVERSAL ASYNCHRONOUS RECEIVE AND TRANSMIT. (CHIP)

VARIABLE FREQUENCY OSCILLATOR.

VERY LARGE SCALE INTEGRATION.

VERTICAL REDUNDANCY CHECK. -BYTE.PARITY ON MAG TAPE.

WRITABLE CONTROL STORAGE. CPU OR 10 MICROPROCESSOR.

WORD DATA OR ORDER TRANSFER. SELBUS.
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A
ACCESS TIME
-The time interval between the request for information and the instant this
information is available.
ACCOUNTING MACHINE
1. A keyboard actuated machine that prepares.accounting.recoras. )
2. A machine that reads data from externa: storage media, such as cards
or tapes, and automatically produces accoanting records or tabulations,
usually on continuous forms. -
ACCUQULATOR
A device which stores a numter an< which, on receipt uf another numbter,
adds the two and stores the sum. |
ACCURACY
The degree of freedom from error, that is, the degre2 of conformity. to
truth or to a rule. Accdracy is contrasted with precision. Ffor example,
four-place pumerals are less precise than six-place numerals, revertheless
a properly computed four-place numeral might be more a~<curate than an
improperly computed six-place numeral.
ACK
Acknowledge message sent upon a communication link to indicite the
reception of correct data. Used with error de£ectors in block and
tree codes. @Ma;
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A (Cont'd)
ADAPTER’
A device used to effect operative capabi1it} between different parts of

one or more systems or subsystems.

ADDER

Switching circuit that combines binary bits to generate the Sum and Carry

of these bfts.

ADDKESS
An address is a coded instruction designating the lqcation of daté or
program segments in storage. The address may refer to storage in
registers or memories or both. The address code itself may be stored
so that a location may contain the address of data rather than the data
itself. This form of addressing is common in microprocessors.

Addressing modes vary considerably because of efforts to reduce program

execution time.

ADDRESS FORMAT

1. The arrangement of the address parts of an instruction. The
expression "plus-one" is frequently used to indicate that one of
the addresses specifies the location of the next instruction to be
executed, such as one-plus-one, two-plus-one, three-plus-one,

four-plus-one.

2. The arrangement of the parts of a single address, such as those

required for identifying channel, module, track, etc., in a

disc system.
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A (Cont'd)
ADDRESS REGISTER

A register in which an address is stored.

ALGORITHM
A term-used by mathmaticians to describe a set of procedures by which a

given result is obtained.

ALPHANUMERIC CODE

A code whose code set consists of letters, digits, and associated

special characters.

~ ALU (ARITHMETIC AND LOGIC UNIT):

The ALU is one of the three essential tomponents of a microprocessor...
the other two being the registers and the control block. The ALU performs
various forms of addition and subtraction; thev1ogic mode performs such
logic operations as ANDing the contents of two registers, of masking

the contents of a register.

ANALOG REPRESENTATION

A representation that does not have discrete values but is continuously

variable.

ARCHITECTURE
Any design or orderly arrangement perceived by man; the architecture
of the microprocessor. Since their existance microprocessors vary considerably

in design, their architecture has become a bone of contention among QLJQ

specialists.
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ARITHMETIC SHIFT
1. A shift that does not affect the sign pousition.

2. A snift that is equivalent to the multiplication of a number by a

positive or negative integrél power of the radix.

ARRAY LOGIC
A logic network whose configuration is a rectangular ‘array of intersections
of its input-output leads, with elements connected at some of these inter-

sections. The network usually functions as an encoder or decoder.

ASCII
‘[w' American National Standard Code for Information Interchange. The standard
cnde, using a coded character set consisting of 7-bit coded characters
(8 bits including parity check), used for informatior interchange among
data processing systems, communication systems, and associated equipment.
Thé ASCII set consists of control characters ard graphic characters.

Synonymous with USASCII.

ASSEMBLE
To prepare a machine language program from a symbolic language program
by substituting absolute operation codes for symbolic operation codes

aqd absolute o, relocatable addresses for symbolic addresses.

ASSEMBLER

(\.\ A computer program that assembles.

11-19



APPENDIX

GLOSSARY OF BUZZ WORDS £

»

A (Cont'd)
ASSEMBLER PROGRAM
. The Assembler Program translates man readable source statements (mnemonics)

into machine understandable object code.

ASSEMBLY LANGUAGE A
A machine oriented language. Normally the program is written as a series
of source statements using mnemonic symbols that suggest the definition of

the instructioh and is then translated into machine language.

ASYNCHRONOUS

Operation of a switching network by a free-running signal which signals

successive instructions, the completion of one instruction triggering the

next. There is no fixed time per cycle. N

ASYNCHRONOUS DEVICE

A device in which the speed of operation is not related to any frequency

in the system to which it is connected.

B

BAUD
A unit of signaling speed equal to the number of discrete conditions or
Signal events per second. For example, one baud equals one-half dot
cjhle per second in Morse code, one bit per second in a train of binary
signals, and one 3-bit value per second in a train of signals each of

which can assume one of eight different states.

4:;;
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BAUD RATE

A measure of data flow. The number of signal elements per second based
on the duration of the shortest element. When each element carries one
bit, the Baud rate is numerically equal to bits per second (bps). The

Baud rates on UART data sheets are interchangeable with bps.

BAUDOT CODE

Information code used in data transmission.

BCD (BINARY CODED DECIMAL)

Each decimal digit is binary coded into 4-bit wordéa The decimal number 11

Qould become 0001 0001 in BCD. Also known as the 8421 code.

BENCHMARK

Originally a surveyor's mark used as a reference point in surveys. In
connection with microprocessors, the benchmark is a frequently used
routine or prograh selec;ed for the eurpose of comparing different
makes of microprocessors. A flow chart in assembly language is written
out for each microprocessor and the execution of the benchmark by each
unit is evaluated on paper. It is not necessary to use hardware to

measure capability by benchmark.

BENCHMARK PROBLEM
-‘

A problem used to evaluate the performance of hardware or software

or both.
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BIDIRECTIONAL
A term applied to a port or bus line that can be used to transfer data in

ejther direction.

" BINARY

A systém of numbers using 2 as a base in éontrast to the decimal system
which uses 10 as a base. The binary system reduires'only two symbols,
0 and 1. Two is expressed in binary by the number 10 (read one, zero).
Each digit after the initial 1 is multiplied by_the base 2. Hence the

following table expresses the first ten numbers in decimal a=d binary:

- Decimal Binary Decimal Binary
0. | 0 - 101
1 1 6 110
2 10 7 11
3 11 8 1000
4 100 9 1001

BINARY CODED DECIMAL (BCD)
A binary numbering system for coding decimal numbers in groups of
4 bits. The binary value of these 4-bit groups ranges from 0000 to
1001, and codes the decimal digits "0" through "9". To count to 9
tgkes 4 bits; to count to 99 takes two groups of 4 bits; to count

to 999 takes three groups of 4 bits, etc.
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BLOCK
1. A set of things, such as words, characters, or digits handled

as a unit.

2. A'co11ection'of contiguous records recorded as a unit. Blocks are
separated by block gaps and each block may contain one or more

records.

3. A group of bits, or n-ary digits, transmitted as a unit. An encoding
procedure is generally applied to the group Qf bits or n-ary digits

for error-control purposes.
4, A group of contiguous characters recorded as a unit.

BLOCK DIAGRAM A .
A'diagram of a system, instrument, or computer in which the principal
parts are represented by suitable as;ociated geometrical figures to
show both the basic functions and the functioﬁa] relationships among

the parts.

BUGOTSTRAP
A technique or device designed to bring itself into a desired state by
means of its own action, e.g., a machine routine whose first few
instructions are sufficient to bring the rest of itself into the

computer from an input device.
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BORROW

An arithmetically negative carry.
BRANCH

Refers to the capability of a microprocessor to modify the function or

program sequence.. Such modification depends on the actual content of

the data being processed at any given instant.
BRANCHIN

" A method of selecting, on the basis of results, the next operation to a

execute while the program is in progress.

BUS DRIVER .
Aq integrated circuit which is added to the data bus system to facilitate
proper drive to the CPU when several memories are tied to the data bus
line. These are necessary because of capacitive loading which slows
down the data rate and prevents proper time sequencing of microprocessor

operation.

BUS SYSTEM
A network of paths inside the microcomputer which facilitate data flow.
The important busses in a microprocessor are identified as Data Bus,

Address Bus, and Control Bus.

11-24



APPENDIX
GLOSSARY OF BUZZ WORDS

B (Cont'd)

BUFFER
An isolating circuit used to avoid reaction of a driven circuit on the
cqrresponding driver circuit. .Also. a stoéage device used to coﬁpensate
for a difference in the rate of flow of information or the time of
occurrence of events when transmitting information from oné device to

another.

BUS

One or more conductors used for transmitting signals or power. -

BYTE

A sequence of 8 adjacent binéry digits operated upon as a unit.

o
CALL

To transfer control to a specified closed subroutine.

CARRY

1. One or more digits, produced in connection with an arithmetic
operation on one digit place of two or more numerals in positional
notatibn, that are forwarded to another digit place for processing

there.

2. The number represented by the digit or digits in definition 1 above.
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COMBINATORIAL LOGIC SYSTEM -
6igitaT system not utilizing memory elements. A circuit érrahgement
'iq which the output state is determined Sy the present state of the

input. Also called Cominbatorial logic. (See also SEQUENTIAL LOGIC.)

COMMUNICATION CONTROL CHARACTER
A control character intended to control or facilitate transmission of

. o N
data over communication networks.

COMMUNICATION LINK

The physical means of connecting one location to another for the purpose

" of transmitting and receiving data.

COMPILE
To prépare a machine language program from a computer program written
in another programming languége by making use of the overall logic
s£ructure of the program, or generating more than one machine instruction
for each symbolic statement, or both, as well as performing the function

of an assembler.

COMPILER

A program that compiles.

CONDITION CODE
Refers to a limited group of program conditions such as carry, borrow,
overflow, etc., which are pertinent to the execution of instructions.

The codes are contained in a Condition Codes Register. (See also STATUS

WORD REGISTER.)

( ‘
e
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CONDITIONAL JuMP

A jump that occurs if specified criteria are met.

CONTROL BLOCK
This is the circuitry which performs the control functions of the CPU.
It is responsible for decoding microprogrammed instructions, and then
generating the internal control signals that perform the operations

requested.

CONTROL BUS
Conveys a mixture of signals which regulate system operation. These

"traffic" signals are commands which may also originate in peripherals

for transfer to the CPU or the reverse.

CONTROL CHARACTER
A character whose occurrence in 5 particular context initiates, modifies,
or stops a control operation, e.g., a character that controls carriage
return, a character that controls transmission of data over communication
networks. A control character may be }ecorded for use in a subsequent

action. It may in some circumstances have a graphic representation.

CONTROLLER

Qigital subsystem responsible for implementing "how" a system is to

function. Not to be confused with "timing"” as timing tells the system

“when" to perform its function.
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3.

4.

5'

60

Most commonly, -a digit as defined in definition 1 above that arises
when the sum or product of two or more digits equals or exceeds the

radix of the number representation system.
Less commonly, a borrow.
To forward a carry.

The command directing that a carry be forwarded.

CARRY LOQOK-AHEAD

A type of adder in which the inputs to several stages are examined and

" the proper carries are produced simultaneously.

CENTRAL PROCESSOR UNIT (CPU)

Part of a computer system which contains the main storage, arithmetic

unit, and special register groups. It performs arithmetic operations,

controls instruction processing, and provides timing signals and other

housekeeping operations.

CHANNEL

1.

A path along which signals can be sent, e.g., data channel, output

channel.

The portion of a storage medium that is accessible to a given reading

or writing station, e.g., track, band.
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CHARACTER
A letter, digit, or other symbol that is used as bart of the organization,
control, or representation of data. A character is often in the form of

a spatial arrangement of adjacent or tonpected strokes.

CHECK. BIT .
A binary check digit, e.g., a parity bit.

CLOCK
A generator of pulses which controls the timing of switchfng circuits in
a microprocessor. Clock frequency is not the only criterion of data
" manipulation speed. Hardware architecture and programming skill are
more important. Clocks are a requisite for most microprocessors and

multiple phased clocks are common in MOS processors.

CODE
1. A set of unahbiguous rules specifying the way in which data may
be represented, e.g., the set of correspondénces in the standard

code for information interchange. Synonymous with coding scheme.

2. In telecommunications, a system of rules and conventions according
to which the signals representing data can be formed, transmitted,

received, and processed.

3. In data processing, to represent data or a computer program in a

symbolic form that can be accepted by a data processor. -
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CONTRPL PROGRAM
The Control Program is a sequence of instructions that will gﬁide the
CPU through the various operations it must perform. This program is
stored permanently in ROM memory where it can be accessed by the CPU

during operations.

COUNTER
A circuit which counts input pulses and will give an output pulse after

receiving a predetermined number of input pulses.

CPU (CENTRAL PROCESSING UNIT)
The heart of any computer system. Basically the CPU is made up of
storage elements called registers, computational circuits in the ALU,
the Control Block, and 1/0. As soon as LSI technology was able to
build a CPU on an IC chip, the microprocessor became a reality. The
one-chip microprocessors have limited storage space, so memory
implementation is added in modular fashion. Most current miero-

processors consist of a set of chips, one or two of which form the CPU.

CRC

The Cyclic Redundancy Check character.

CROM (CONTROL READ ONLY MEMORY)
' ?his is a major component in the control block of some microprocessors.

It is a ROM which has been microprogrammed to decode control logic.

an

N
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CROSS-ASSEMBLER

When the program is assembled by the same computer that it will run
on, the program that performs the assembly is referred to as the
resident or native or self-assemb1er. If the program is assembled

'by some other computer, the process is referred to as cross-assembly.

CYCLE

1. An interval of space or time in which one set of events or

phenomena is completed.

2. Any set of operations that is repeated regularly in the same

sequence. The operations may be subject to variations on each

repetition.

DAISY CHAIN

A bus line which is interconnected with units in such a way that the
signal passes from one unit to the next in serial fashion. The
architecture of the Fairchild F-8 provides an example of daisy-chained
memory chips. Each chip connects to its neighbors to accumplish
daisy-chaining of interrupt priorities beginning with the chip

.Llosest to the CPU.

)

Information in numerical code which is assigned an address in memory

that the CPU uses when storing or fetching the information.
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DATA BUS
The microprocessor communicates internally and externally by means of-
the data bus. It is bidirectional and can transfer data to and from

tha CPU, memory storage, and peripheral devices.

DATA PROCESSING
The execution of a systematic sequerce of operations performed upon data.

Synonymous with information processing.

DATA PROCESSOR ‘ _ . B
A device capable of performing data processing, including desk calculators,

punched card machines, and computers. Synonymous with processor.

DEBUG
To detect, locate, and remove mistakes from a routine or malfunctions from

4 computer. Synonymous with troubleshoot.
D-BUS (See DATA BUS)

DECIMAL
1. Pertaining to a characteristic or property involving a selection,

choice, or condition in which there are ten possibilities.

2. Pertaining to the number representation system with a radix of ten.

DECIMAL DIGIT

In decimal notation, one of the characters 0 through 9.

A
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DECODER~
A conversion circuit that accept; digita] input information - in the
memory case, binary address information - that appears as a small
number of lines and selects and activates oné.line of a large number

of output lines.

DECREMENT .
A programming instruction which decreases the contents of a storage

location. (See also INCREMENT and DECREMENT.)'

DEDICATED
To set apart for some special use. A dedicated microprocegsor is one
that has been specifically programmed for a single application such as
weight measurement by scaTe, traffic 1ight control, etc. ROMs by their

very nature (Reac-Only) are "dedicated" memories.

DIAGNOSTIC

Pertaining to the detection and isolation of a malfunction or mistake.

DIGIT
A symbol that represents one of the non-negative integers smaller than
the radix. For example, in decimal notation, a digit is one of the

characters from 0 to 9. Synonymous with numeric character.

DIGITIZE
To use numeric characters to express or represent data, e.g., to
obtain from an analog representation of a physical quantity, a

digital representation of the quantity.
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DIRECT ACCESS
1. Pertaining to the process of obtaining data from, or placing data
into, storage where the time required fqr'such access is independent
of the location of the data most receht]y obtaine& or placed in

storage.

2. Pertéining to a storage device in which the access time is effectively

independent of the location of the data.
3. Synonymous with random access.

DIRECT ADDRESSING
Method of programming that has the address pointing to the location of

data or the instruction that is to be used.

SIRECT MEMORY ACCESS CHANNEL (DMA)

method of input-output for a system that uses a small processor whose

X

sole task .is that of controlling input-output. With DMA, data are

moved into or out of the system without program intervention.

20T MATRIX

A matrix of dots that i3 used to identify alphanumeric characters.

DOUBLE PRECISION

fertaining to the use of two computer words to represent a number.
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DUMP -
1. To copy the contents of all or part of a storage, usually from

an internal storage into an external storage.
2. A process as in definition 1 above.
3. The data resulting from the process as in definition 1 above.

DUPLEX
The method of operation of a communication circuit in which each end can

simultaneously transmit and receive.

E
EBCDIC

Extended Binary Coded Decimal Interchange Code. An 8-bit, 256-character

‘code used in transmission of binary data.

ECL CIRCUITS

Bipolar emitter-coupled logic circuits, also called current-mode

logic circuits.

EDGE TRIGGERING
Activation of a circuit at the edge of the pulse as it begins its

%hange. Circuits then trigger at the edge of the input pulse rather

than sensing a level change.
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EDIT
To modify the form or format of data, e.g., to insert or delete

characters such as page numbers or decimal points.

ELECTROSTATIC STORAGE
- A storage device that stores data as electrostatically charged areas

on a dielectric surface.

'EMULATE
To imitate one system with ancther such that the imitating system accepts
the same data, executes the same programs, and achieves the same results

as the imitated system. TN

ENCODE
To apply a set of unambiguous rules specifying the way in which data may
be represented such that a subsequent decoding is possible. Synonymous

with code.

END-AROUND CARRY
A carry generated in the most significant digit place and cent directly

to the least significant place.

ENTRY POINT

In a routine, any place to which control can be passed.

ERASE

To obliterate information from a storage medium, e.g., to clear, 4::;

to overwrite.
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FAN-OUT.
The number of loads connected to the output of a logic stage. (A load

normally consists of the input impedance of a logic circuit.)

FEEDBACK LOOP
The'components and processes involved in correcting or controlling a

system by using part of the output as input.

FEEDBACK SYSTEM
See INFORMATION FEEDBACK SYSTEM.

FETCH
To go after and return with things or objects. In a microprdcessor, the
"objects" fetched are instruct{ons and data which are enfered in the
Instruction and Data Registers. The next, or a later step in the program
will cause the machine to execute what it was programmed to do with the

fetched instructions and data.

FIELDS
A source statement is made up of a number of code fields, usually four,
which are acceptable by the assembler. The four fields may connote Label,
Operator, Operand, and Comment. Fields are also applicable to data
gtgrage. The eight bits stored in a memory location might contain two

4-bit fields, or eight 1-bit fields, etc.

FIRMWARE
\ (See SOLID STATE SOFTWARE.)
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FIXED-POINT BINARY NUMBER
A.binary number represented by a sign bit and one or more number bits, with

a binary point fixed scmewhere between two neighboring bits.

FLAG
1. Any of various types of indicators used for identification, e.g., a

wordmark.

2. A character that signals the occurrence of some condition, such as

the end of a word.

3. Synonymous with mark, sentinel, tag.

\\\\\

FLAG BIT
An information bit which indicates some form of demarcation has been
reached such as overflow or carry. Also an indicator of special conditions

such as interrupts.

FLIP-FLOP (STORAGE ELEMENT) )
A circuit having two stable states and the capability of changing from one
state to another with the application of a control signal and remaining in

that state after removal of signals.

FLOATING-POINT BINARY NUMBER
A binary number expressed in exponential notation. That is, a part of the

binary word represents the mantissa and a part the exponent.
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FLOW CHART OR FLOW DIAGRAM
A sequence of operations charted with the aid of symbols, diagrams, or
other representations to indicate an executive program. 'Flowcharts
enabie the designer to visuali;e the procedure necessary:for each item

on the program. A complete flowchart leads directly to the final code.

. FORMAT

The arrangement of data in a usable form.

FORTRAN
(FORmula TRANslating system) A language primarily used to express computer

programs by arithmetic formulas. ‘ -

FULL-ADDER
A logic circuit 1ike the half-adder, but with a provision for a carry-in

from a preceding addition.

FUNCTION

1. A specific purpose of an entity, or its characteristic action.

2. In communications, a machine action such as a carriage return

or line feed.

G

- * . —-— -

GENERAL-PURPOSE COMPUTER

A computer that is designed to handle a wide variety of problems.
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HALF-ADDER
A logic circuit capable of adding two binary numbers with no provision
for a carry-in from a preceding addition.

HANDSHAKING ‘
A colloquial ierm which describes the method used by'a modem to establish
contact with another Modem at the other end of a telephone line. Often
used interchangeably with buffering and interfacing, but with a fine line
of difference in which handshaking implies a direct package to package
connection regardless of functional circuitry.

HARDWARE

The individual components of a circuit, both passive and active, have
long been characterized as hardware in the jargon of the engineer. Today,
any piece of data processing equipment is informally cailed hardware.
Physical equipment, as opposed to the computer program or method of

use, e.g., mechanical, magnetic, electrical, or electronic devices.

HARD-WIRED LOGIC
Random Logic design solutions require interconnection of numerous integrated
circuits fepresenting the logic elements. An example of hard-wired logic
is. the use of a hand-wired diode matrix instead of a ROM. These inter-
cd;nections, whether dcne with soldering iron or by printed circuit board,
are referred to as hard-wired logic in contrast to the software solutions

achieved by a programmed ROM or Microprocessor. {k"i
A
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HIGH-LEVEL LANGUAGE
This is a problem-oriented programming larguage as distinguished from a
machine-oriented'prqgramning 1anguage.' The former's instruction approach
is closer to the needs of the problems to be handled than the language of

the machine on which they are to be implemented.

HEXADECIMAL
Whole numbers in positianal notation using 16 as a base. (See Octal and
compare.) Since there are 16 hexadecimal digits (O through 15) and there
are only ten numerical digits (0 through 9) an additional-six digits
" representing 10 through 15 must be introduced. Recourse is had to the
alphabet to provide the extra digits. Hence, the least significant
hexadecimal digits read: 0, 1, 2, 3, 4, 5, 6,7, 8, 9, A, B, C, D, E, F.

The decimal number 16 becomes the hexadecimal number 10. The decimal

number 26 becomes the hexadecimal number 1A.

I
IMMEDIATE ADDRESS
Pertaining to an instruction in which an address part contains the value

of an operand rather than its address. Synonymous with zero-level address.

INCREMENT (AND DECREMENT)

These two words are software operations most often associated with the
stack and stack pointer. Bytes of information are stored in the stack

register at the addresses contained in the stack pointer. The stack
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po1nter is decremented after each byte of information is entered into the
stack; it is incremented after each byte is removed from the stack. The

terms can also refer to any addressable register.

INDEXED ADDRESS
An address that is modif1ed by the content of an index regxster prior to

or during the execut1on of a computer 1nstruct1on

INDEXING '
In computers, a method of address modification that is impfemented by means

" of index registers.

N

INDEX REGISTER
A register whose content may be added to the operand address prior to or

during the execution of a computer instruction.

INDIRECT ADDRESSING _
Programming method that has the initial address being the storage location
of a word that contains another address. This indirect address is then

used to obtain the data to be operated upon.

INITIALIZE
The reset control unit is used to start execution of program for initial
startup. At the beginning of each'new program, initialization requires

re-setting all hardware controls to starting values.
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INPUT/OUTPUT DEVICES (1/0)
Computer hardware by which data is entered into a digital system or by

which data are recorded for {mmediate or future use.

INSTRUCTION
One of a number of computer 6perations stored in memory that may, when
called upon, cﬁmmand the CPU to perform arithmetic and logic functions,

control peripheral devices, or indicate succeeding instructions.

INSTRUCTION COUNTER
A counter that indicates the location of the next computer instruction to

be interpreted.
/

INSTRUCTION REGISTER

A register that stores an instruction for execution.

INSTRUCTION SET
Constitutes the total list of instructions which can be executed by a given
microprocessor and is supplied to the user to provide the basic information

necessary to assemble a program.

INTERFACE
A shared boundary. An interface might be a hardware component to link
two devices or it might be a portion of storage or registers accessed

by two or more computer programs.
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INTERLEAVE (OR INTERLACE)
To assign successive storage location numbers to physically separated

memory storage locations. This serves to reduce access time.

INTERPRETER
A method or program that translates high level language into machine

assembleable information. (See aiso Machine and High Level Language.)

INTERRUPT
An interrupt involves the suspension of the normai programming routine
"of a microprocessor in order to handle a sudden request for service. The
importance of the interrupt capability of a microﬂrocessor depends on the
kind of applications to which it will be exposed. When a number of
peripheral devices interface the microprocessor, one or several Simu1taneous
in;errupts may occur on a frequent basis. Multiple interrupt requests
requi}e the processor to be able to accomplish the following: to delay
or prevent further interrupts; to break into an interrupt in drder to handle
a more urgent interrupt; to establish a method of interrupt priorities;
and, after completion of interrupt service, to resume the interrupted

program from the point where it was interrupted. (See also VECTOR INTERRUPT.)

INTERRUPT MASK BIT
Thé Interrupt Mask Bit prevents the CPU from responding to further
interrupt requests until cleared by execution of prograrmed instructions.

It may also be manipulated by specific mask bit instructions. . 1:::
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I/0 (INPUT/OUTPUT)
Package pins which are tied directly to the internal bus network to enable

1/0 to interface the microprocessor with the outside world.

J : -

JUMP
The‘Jump operafion, like the Branch bperation is used tu control the
transfer of operations from one point.to a more distant point in the
control program. Jumps differ from Branching in not using the Relative

Addressing mode.

~ JUMP CONDITIONS

Conditions defined in a transition table that determine the changes of

flip-flops from one state to another state.

LABEL
~ A label may correspond to a numerical vglue or a memory location in the
programmable system. The specific absolute address is not necessary since
the intent of the label is a general destination.  lLabels are a requisite

for jump and branch instructions.

.

LANGUAGE

A set of representations, conventions, and rules used to convey information.
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LARGE-SCALE INTEGRATION (LSI)
The simultaneous realization of large-area chips and optimum component
packing density, resulting in cost reduction by maximizing the number of
system connections done at the chip level. Circuit complexity above
100 gates.
LEVEL
The degree of subordination in a hierarchy.
LIBRARY
‘A collection of complete programs written for a particular computer,
minicomputer, or microproceséor. For example, Second Order Differential N

Equation may be the name of a program in the Library of a particular
computer; this program will contain all the subroutines necessary to
perform the solution of seccnd order differential equations written in

machine language and using the instruction set of this machine.

LIFO
Last-In-First-OQut. (See PUSH-POP Stack.)

LINK REGISTER

This is a register of 1 bit {sometimes called the Carry register) which

acts as an extension of the Accumulator during rotation or carry operations.

;\/‘L ’ j
L
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LOGIC -
A mathematical trgatment of formal logic in which a system of symbols is
used to represent quantities and relationships. The symbols or logical
functions are called AND, OR, NOT, to mention a few examples. Each
function can be translated into a switching circuit, more commonly
referred to as a "gate." Since a switch (or gate) has only tﬁo states -
open or closed - it makes possible the application of binary numbers
for the solution of problems. The basic logic functions obtained from

gate circuits is the foundation of complex computing machines.

‘fﬂ LOGIC SHIFT
A shift that affects all positions.

LOOK AHEAD
1.. A feature of the CPU which allows the machine to mask an interrupt

request until the following instruction has been completed.

2. A feature of adder circuits and ALUs which allow these devices
to look ahead to see that all carrys generated are available

for addition.

LOOP

A sequence of instructions that is executed repeatedly until a terminal

condition prevails.
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LOOPING
Repetition of instructions at delayed speeds until a final ralue is
determined (as in a weight scale indication) is called looping. The
loopéd repetitions are usually froien into a ROM memory location and
then jumped to when needed. Looping also occurs when the CPU is in a

wait condition.

LSB
ieast Significant Bit. (See SIGNIFICANT BITS.) -

LS! (LARGE SCALE INTEGRATION)
At the beginning of the LSI era a count of 100 gates qualified for LSI.

Today an 8-bit CPU can be fabricated on a single chip.

M
MACHINE COOE

An operation code that a machine is designed té'recognize.

MACHINE LANGUAGE
The only language the microprocessor can understand is binary. All
other programming languages must be transl#ted into binary code before
entering the processor and decoded back into the original language

after leaving it.

=
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MACRO COMMAND
A program entity formed.by a string of standard, but related, commands
which are put into effect by mé;ns of a single macro cohmand. Any
group of frequently used commands can be combihéd into a macro command.

The many become one.

MACROINSTRUCTION
An instruction in a source language that is equivalent to a specified

sequence of machine instructions.

MACROPROGRAMMING

Programming with macroinstructions.

MAIN FRAME

Same as Central Processing Unit.

MASK
1. A pattern of characters that is used to control the retention or

elimination of portions of another pattern of characters.
2. A filter.

MATRIX
1, In mathematics, a two-dimensional reétangu]ar array bf quantities.

Matrices are manipulated in accordance with the rules of matrix algebra

.
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2. In computers, a logic network in the form of an array of input leads

and output leads with logic elements connected in some of their

intersections.

3. By extension, an array of any number of dimensions.

MICROPROGRAMMING
Control technique used to implement the stored program control function.
Typically the technique is to use a preprogrammed read-only memory chip -

to contain several control sequences which normally occur together.

MNEMONIC CODE N
These are designed to assist the human memory. The microprocessor
language consists of binary words which are a series of 0's and I's
making it difficult for the programmer to remember the instructions
corresponding to a given operdtion. To assist the human memory, the
binary numbered codes are assigned groups of letters (or mnemonic
symbols) that suggest the definition of the instruction. LDA for
load accumulator, etc. Source statements can be written in this

symbolic language and then transla;ed into machine language.

MNEMONIC SYMBOL

Aﬁsymbol chosen to assist the human memory, e.g., an abbreviation such

as "mpy" for "multiply".

MICROCOMPUTER | @qu
(See MICROPROCESSOR.)
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MICROPROCESSOR" _
The microprocessof js a Central Processing.Unit fabricated on one or
two chibs. While no standard design is visible in existing units, a
number of well-delineated areas are\present in all 2f them: Arithmeﬁic
& Logic Unit, Control Block, and Register Array. When joined to a
memory storage system and peripheral 1/0's, the resulting combination
is réferred to in today's'usage as a Microcomputer. It should be

" added that each microprocessor is supplied with an Instruction Set

listing the basic operations which the processor performs.

MICROPROGRAM
This word pre-dates the microprocessor and refers to computer instructions
which do not reference the main memory storage. It is a computer technique
which performs subrbutines'by manipulating the basic computer hardware
and is often referred to as "computer within computer." The word has
not changed its basic meaning when used in connection with microprocessors.
A series of instructions stored in a ROM, any porifcn of which can

implement a higher language program, is labeled a microprogram.

MICROINSTRUCTION: (See MICROPROGRAM)
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MEMORY
The part of a computer system into which information can be insert.d and
held for future use. Storége and memory are interchangeable expressions.

Memories accept and hold binary numbers only. Memory types are core, disk,

drum, and semiconductor.

MODEM

(MOdulator-DEModulator) A device that modulates and demodulates signale

transmitted over communication facilities.

MOS TRANSISTOR (METAL-OXIDE-SEMICONDUCTOR TRANSISTOR)
.An active semiconductor device in which a conducting channel is induced in

the region between two electrodes by a voltage applied to an insulated

electrode on the surface of the region.

MOS (METAL OXIDE SEMICONDUCTOR)
The structure of an MOS Field Effect Transistor (FET) is metal over
silicon oxide over silicon. The metal electrode is the gate; the
silicon oxide is the insulator, and carrier doped regions in the
silicon substrate become the drain and source. The result is a sandwich
very much like a capacitor, which explains why MOS is slower than bipolar
since the 'capacitor sandwich' must charge up before current can flow.
T@e three great advahtages of MOS are its process simplicity because of
réduced fabrication stages; the savings'in chip real estate resulting in

functional density; and the ease of interconnection on chip. These

2

qualities enabled MOS to break the LSI barrier, something bipolar is %aw?
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just beginning to achieve. The hand-held calculator and the microprocessor

are triumphs of MOS-LSI technology.

Most Significant Bit. (See Significant Bits.)

MULTIPLEX

To interleave or simultaneously transmif two or more messages on a

single channel.

MULTIPLEXING

. Multiplexing describes a process of transmitting mére than one signal at
a time over a single link, route, or channel. Of the two methods in use,
one frequency-shares the bandwidth of a channel in the same way hurdlers
run and jump in their assigned lanes thus permitting man} contestants to
compete simultanecusly on the same track. The second way is to time-share *
multiple signals in the same way that pole vaulters jump over the same bar
one after the other. The two methods may be described as parallel and
serial processing. Time-sharing may not seem "simultaneous," but it should
be remembered that the signal speed is so fast that it is possible to
multiplex four different numbers through a single decoder-driver and have

them appear on four different displays without a flicker to disturb the eye.

2
-

NEGATIVE LOGIC

Logic in which the more-negative voltage represents the 1" state; the

less-negative voltage represents the "0" state.
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NESTING

Nestind is referred to when a subroutine is enclosed inside a larger

routine, but is not necessarily part of the outer routine. A series

of looping instructions may be nested within each other. .
NOISE

A term referring to spurious or undesirable electrical signals.
NONDESTRUCTIVE READ QUT |

A memory designed so that read-out does not afféct the content stored.

. It is not necessary to perform 2 write after every read operétion, o

0
OBJECT CODE

OQutput from a compiler or assembler which is itself executable machine

code or is suitable for processing to produce executable machire code.
OBJECT LANGUAGE

The language to which a statement is transla;ed.
OBJECT PROGRAM

The end result of the source language program after it has been translated

into machine language.
OCTAL

Whole numbers in positional notation using 8 as a base. The decimal 4:;;

or base 10 number, 125, becomes 175 in octal or base 8. Here is a
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gonvenient way to convert a decimal number into an octal number:
1 7 Divide the decimal number by 8. The answer is 15
8 15 5 and 5 Teft over. '
8 125 Divide the answer, 15, by 8 again. The answer is 1 and
7 left over.

The octal number is 175.

To prove your answer is correct, do the following:
S5x 1
7x 8

5 Arrange the octal number vertically with the

56 significant digit on top.

1 x64 =264 The least significant digit repre;ents one's, SO
125
multiply 5x 1 = 5,
The next digit in the octal number represents 8's, so
mulﬁip]y 7 x 8 = 56.
The third digit of the octal number represents 64's, so

multiply 1 x 64 = 64.

The sum is the decimal number 125.

OPERATING SYSTEM

Software which controls the execution of computer programs and which may

provide scheduling, debugging, input/output contr:l, accounting, compilation,

storage assignment, data management, and related services.

OPERAND
A quantity on which a mathematical operation is performed. .One of the
instruction fields in an addressing statement. Usually the statement
consists of an opérator and an operand. The operator may indicate an

“add" instruction; the operand will indicate what is to be added.
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OPERATION
1. A defined action, namely, the act of obtaining a result from one or
more operands in accordan;e with a rule that coﬁp1ete1y specifies

the result for any permissible combination of operands.

2. The set of such acts specified by such a rule, or the rule itself.

.

3. The act specified by a single computer instruction.

-4, A program step undertaken or executed by a computer, e.g., addition,
multiplication, extraction, comparison, shift, transfer. The

operation is usually specified by the operator part of an instruction.
5. The even or specﬁfic action performed by a logic element.

\\Wf
QPERATION CODE (OPCODE)
A code that represents specific operations. Synonymous with instruction
code. Source statements which generate machine codes afier assembly are -

referred to as operating codes.

OVERFLOW
Overflow results when an arithmetic operation generates a quantity beyond
the capacity of the register. Also referred to as arithmetical overflow.
An overflow status bit in the condition code register can be checked to

determine if the previous operation caused an overflow.

P
PACK :
To compress data in a storage medium by taking advantage of known
characteristics of the data, in such a way that the original data 4;:;

can be recovered, e.g., to compress data in a storage medium by making

use of bit or byte locations that would ctherwise go unused.
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PAGE .
A natural grouping of memory locations by higher-order address bits.
In an 8-bit MPU, 28 = 256 consecufive bytes may constitute a page. Then

words on the same page oh1y differ in the lower order 8 addtess bits.

PAGE MODE ADDRESSING ‘
A technique uséd in MPU's to directly address memory locations stored within

the page. (See PAGE.)

PARALLEL OPERATION
Processing all the digits of a word or byte simuItaneoLs1y by transmitting

(T‘ "each digit on a separate channel or bus line.

PARAMETER

A variable that is given a constant value for a specific purpose or process.

PARITY BIT
A check bit appended to an array of binary digits to make the sum of all

the binary digits, including the check bit, always odd or always even.

PARITY CHECK
The technique of adding one bit to a digital word to make the total number
of binary ones or zeros either always even or always odd. This type of
cﬁecking will ‘indicate an error in data but will not indicate the

location of the error.

( CRIPHERAL EQUIPMENT

Units which work in conjunction with a computer but are not part of it.
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PIPELINE REGISTER
A register placed on the output of the microprogram memory to essentiél]y
split thé system in two. This allows the micro-instruction fetch to occur
in parallel wjth the déta operation rather than serially, allowing the
clock frequehcy to be doubled. Stack processing .is done on a last-in-

first-out basjs white pipeline processing is first-in-first-out.

POINTER

A register which serves as a reference point to a memory location.

POLLING
" Polling is the method used to identify the source of interrupt requests.
When several interrupts occur at one time, the control program decides

which one to service first.

PORT
Device terminals which provide electrical access to a system or circuit.

The point at which the I/0 is in contact with the outside world.

POSITIVZ LOGIC

Logic in which the more positive voltage represents the "1" state; the

less positive voltage represents the "0" state.

PRIORITY INTERRUPT (See INTERRUPT.)

Oesignation given to method of providing some commands to have precedence

over others thus giving one condition of operation priority over another.

-

7

C
3
v';
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PROCESSOR
1. In hardware, a data processor.
2. In software, a computer program that includes the compiling,
aséemb]ing, trans]ating, and related functions for a specific

programming language, COBOL processor, or FORTRAN processor.

PROGRAM _
A procedure for solving a problem and frequently referred to as Software.
A series of actions proposed in order to achieve a certain result.
Loosely, a routine. - i

1.
2.
3. To design, write, and test a program as in definition 1 above.
4.

Loosely, to write a routine.

PROGRAM COUNTER
One of the registers in the CPU which holds addresses necessary to step .
fhe machine through the program. During interrupts, the program
counter value containing the address of the next instruction is saved.
Branching ‘also requires loading of the return addréss.in the program

counter.

PROGRAMMABLE READ ONLY MEMORY (PROM) (See ROM ALSO.)
A fixed program, read only, semiconductor memory storage element that

¢an be programmed after packaging.

PROM
( h (See PROGRAMMABLE READ ONLY MEMORY.)
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PROPAGATION DELAY
The time required for a change in logic level to be transmitted thrbugh

an element or a chain of elements.

PUSHDOWN LIST
A list that is constructed and maintained so that the item to be retrieved

is the most recently stored item in the list, i.e., last in, irst out.

PUSHDOWN STACK

" A register which implements a-pushdown list.

PUSH-POP STACK
A register that receives information from the Program Counter and stores
the address locations of instructions on 2 last-in-first-out basis. Two
operations are involved in stack processing: "Pushing" describes the
filling of the stack from register; "Popping" involves emptying the

stack for transfer to registers.
P-STACK (See PUSH-POP STACK.) -

PUSHUP LIST .
A list that is constructed and maintained so that the next item to be

retrieved and removed is the oldest item still in the list, i.e., first

in, first out.
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(See RANDOM ACCESS MEMORY.)

RANDOM ACCESS MEMORY (RAM)
A memory from which all information can be obtained at the ocutput with
approximately the same time delay by choosing an address randomly and

without first searching through a vast amount of irrelevant.data.

READ ONLY MEMORY (ROM)
A fixed program semiconductor storage element that has been preprogrammed

~at the factory with a permanent program.

REAL TIME
1. Pertaining to the actual time during which a physical process transpires.

2. Pertaining to the performance of a computation during the actual time

that the related physical process transpires, in order that results of

the computation can be used in guiding the physical process.

REAL TIME OPERATION
Data processing technique used to allow the machine to utilize information
as it becomes available, as opposed to batch processing at a time unrelated

to the time the information was generated.

REDUNDANCY

The technique of using more than one circuit of the same type to implement

a given function.
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REFRESH
Because electrical charges momentarily applied to Dynamic memory circuits
(representing data or instructions) léak off‘rapidly. periodic recharging

is necessary to keep memory'vdltage levels intact and determinable.

REGISTER

A register is a memory on a smaller scale. The words stored therein nay
involve arithmetical, logical, or transferral cperations. .Storage in
registers may be temporary, but even more important is their accessibiiity

by the CPU. The number of registers in a microprocessor is considered

" one of the most important features of its architecture. S

RELATIVE ADDRESSING

The relative addressing mode specifies a memory_location referenced to the
CPU's Program Location Counter register. This addressing mode is mainly
used for Branch instructions in which case an opcode is'added to or

subtracted from the Program Counter to complete the branchirg instruction.
RESIDENT ASSEMBLER (See CROSS-ASSEMBLER.)

ROM (READ ONLY MEMORY)
In its virgin state the ROM consists of a mosaic of undifferentiated cells.
One type of ROM is programmed by mask pattern as part of the last manufacturing

stage. Another, more popular type better known as P/ROM; is programmable

. . . . . g
in the field . with the aid of programmer equipment. Program data stored in WL,A
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‘ROMs are often called firmware because they cannot be altered. However,
another type of P/ROM is now on the market called EPROM which is eraéib]e
by ultra violet irradiation and e1ectrica]1y‘reprogrammableﬁ

(See READ ONLY MEMORY also.)

S .
SCRATCHPAD
~This term is applied to information which the Frocessing unit stores or
holds temporarily. It is a memory éontéining subtotals for various

»»»»» “ . unknowns which are needed for final results.

SCRATCH-PAD MEMORY

A small local memory utilized to facilitate local data handling on a

temporary basis.

SEQUENCING

Control method used to cause a set of steps to occur in a particular orde:.

SEQUENTIAL LOGIC
A circuit arrangement in which the output state is determined by the

previous state of the input. (See also COMBINAT1ON LOGiC.)

SERIAL OPERATION
The organization of data manipulation within circuitry wherein the
‘[f* digits of a word are transmitted one at a time along a singie line.

The serial mode of operation is slower than parallel operation, but

utilizes less complex circuitry.
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SHIFT"
A movement of data to the right or left.

SHIFT REGISTER

A register in which the stored data can be moved to the right or left.
SIGNED NUMBERS (See TWO's COMPLEMENT NUMBERS.)

SIGNIFICANT BITS
The most significant bit (MSB) in a byte of 8 numbers is on the extreme
left. The least significant bit (LSB) is on th; extreme right. The
" remaining bits are weighted according to their position in the byte

between the MSB and the LSB.

SIMULATE
1. To represent certain features of the tehavior of a physical or

abstract system by the behavior of another system.

2. To represent the functioning of a device, system, or computer
program by another, e.g., to represent the functioning of one
computer by another, to represent the behavior of a physical
system by the execution of a computer program, to represent a

biological system by a mathematical model.

SIMULATOR
A device, system, or computer program that represents certain features

of the behavior of a physical or abstract system. &;*’
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SKIP

~ To ignore one or more instructions in a sequence of instructions.

SNAPSHOT
A CRT representation of a contiguous portion of‘a machine's memory
addresses and data contained therein. A series of snapshots can
capture the entire state of a machine including memory contents, -

registers, flags, etc.

SOFTWARE
What sheet music is- to the pfano, software is to the computer. Looked
at from a practical point of view, one might say that software is the
computer's instruction manual. The name, software, was obviously chosen
to contrast with the formidable hardware which confronted the first
programmers. Software is the language used by a programmer to communicate
with the computer. Since the only language spoken by a computer is
mathematical, the programmer must convert his verbal instructions into
numbers. In the case of microprocessors, which vary from maker to
maker, software libraries are assembled by the‘manufacturer for the

benefit of the user.

SOURCE® LANGUAGE

The language from which a statement is translated.

SOURCE PROGRAM

A computer program written in a source language.
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SOURCE STATEMENT
A program written in other than machine language, usually in tﬁree-]etter
mnemonic symbols, that suggest the definition of the instruction. There
are two kinds of source statements: "executive instructions" which
translage into operating machine code (opcode); and “assembly directives"

which are useful in documenting the source program, but generate no code.

STACK

The stack is a block of successive memory locations which is accessible
from one end on a last-in-first-out basis (LIFO). The stack is co-
ordinated with the stack pointer which keeps track of storage and
retrieval of each byte ¢f information in the stack. A stack may be any

block of successive information locations in the read/write memory.

STACK POINTER
The stack pointer is coordinated with the storing and retrieval of
information in the stack. The stack pointer is decremented by one .
immediately following the storage in the stack of each byte of information.
Conversely, the stack pointer is incremented by one immediately before
retrieving each byte of information from the sﬁack. The stack pointer

éay be manipulated for transferring its contents to the Index register

or vice versa.
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STATE
The condition of an input or output of a circuit as to whether it is
a logic "1" or a logic "0". The state of a circuit {gate or flip-flop)
refers to its output. A flip-flop is said to be in the "1" state when

its Q ouipht is "1". A gate is in the "1".state when its output is "1".

STATUi WORD REGISTER
A group of binary numbers which informs the user of the present conditicn
of the'microprocessor. In most microprocessors, the Status Register
provides the following five pieces of information: plus or minus sign
( of ﬁhe value in Accumulator, overflow indication, carry bit, all zero's
B in accumulator, and interrupt’bit status. (See also Condition Code

Register. Also called Program Status Word.)

STORAGE
The word storage is used interchangeably with memory. In fact, it has
been recommended as the preferred term by people who would rather not
imply that the computer has any relationship with the huran brain.
STORED PROGRAM

A set of instructions in memory specifying the operation to be performed.

"%
SUBROUTINE

Part of a master routine which may be used at will in a variety of master

‘[f\ routines. The object of a Branch or Jump command.
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SYNCHRONOUS CIRCUIT

A circuit in which all drdinary operations are controlled by equally

spaced signals from a master clock.

SYSTEM

1. An assembly of methods, procedures, or techniques united by regulated

interaction to form an organized whole.

2. An organized collection of men, machines, and methods required to

accomplish a set of specific functions.

T
TABLE LOOK-UP

A p;ocedure for obtaining the function value corresponding to an argument

from a table of function values.

TEMPORARY STORAGE

In programming, storage locations reserved fcr intermediate results.

Synonymous with working storage.

TERMINAL .

A point in a system or communication network at which data can either

enter or leave.
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THROUGHPUT
The speed with which problems or segments of problems are performed is
called Throughput. Defined in~thi§ way, it is obvious that throughput
will vary from application to application. As an index of speed,

throughput is meanfngfuI only in terms of your own application.

TRANSFER

Same as jump.

TRANSLATE -
To transform statements from one language to another withcut significantly

changing the meaning.

TRUTH TABLE
A chart that tabulates and summarizes all the combinations of possible
states of the inputs and outputs of a circuit. It tabulates what will

happen at. the output for a given input combination.

TTL

Bipoiar semiconductor transistor-transistor coupled logic circuits.

TWO'S COMPLEMENT NUMBERS ‘
The ALU performs standard binary addition using the 2's complement
nuhSZring system to represent both positive and negative numbers. The
positive numbers in 2's complement representation are identical to

the positive numbers in standard binary.
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+ 127 in standard binary = 01111111 + 127 in 2's complement = 01111111.
Note that the eighth or most significant digit indicates the sign: 0 = plus;

1 = minus.

However, the negative 2's complemént is the reverse of the negative

standard binary plus 1.
© = 127 in standard binary ='11111111. To form the 2's complement of - 127.

<First.reverse all the digits except the sign
3.10000000
Then add 1 1
10000001 = - 127 in 2's complement.

UART (UNTVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER)
This device will interfate a word parallel controller or data tefminal

to a bit serial communication network.

USASCII
) United States of America Standard Code for Information Interchange.
The standard code used by the United States for transmission of data.

Sometimes simply referred to as the "as'ki" code.
3
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VARIABLE

A quantity that can assume any of a given set of values.

VECTOR INTERRUPT
This-tefm is used to describe a ﬁicroprocessor system in which each interrppt.
both internal and external, have their own uniquely recognizable address.
This enables the microprocessor to perform a set of specified operations
which are pre-programmed by.the user ko handle each interrupt'inia

distinctively different manner,

VOLATILE STORAGE
A storage device in which stored data are lost when the applied power

is removed. : "

WORD
A group of "characters" treated as a unit and given a single 1ocati9n in
computer memory. Presumably a byte is a group of 8 bits in contrasf\io a
word which is a group of numeric and/or alphabetic characters and symbols,

but;the two words are used interchangeably more often than not.
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GLOSSARY OF BUZZ WORDS
W (Cont'd)
WRITE ENABLE'
Also called read/write'or R/W. The control signal to a storage elemen: or
a memory that activates the write mode or operation. Conversely when not
in the write mode, the read mode is active.
WRITE TIME
The time that the appropriate level must be maintained on the write-enable
line and that data must be bresent to guarantee successful writing of data
in the memory. _ ' -
l\‘»/ .
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