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. The PCRs a 12 bit registers contains the address of the next
“instruction to be executeds The PCR always references the
“high-order (even) byte of the two or four byte instructione The
- PCR is set after thr execution of 2n instructions or as a_ result
~~ef " auto-exec  acticns On powering up the TPUs the PCR is
automatically ‘set tc the contents of the word 2t the pcwer

~restart locatiens FFCe = R SR s e

1e3s  HMemery Addressing

S

‘The core mercry 1s divided 4ntc & sectors Correspcnding tc a
memcry size of 4Ke The Top 2nd Tep-1 sectors maintain & special
significance: some dinstruct jons can address these sectors from
anywhere in cores S

Nermal lys ¢ne word memory reference dinstructicns can not
reference addresses cut of the currert or Top sectorss Howevers a
®ord containing the referenced address (called 2 iink or pointer)
can be placed in  the Tcp sector and that address can be
reterenced Tfrom anywhere 1din cores The technique o¢f resoclving
address references ‘employs indirect addressings which is
described in section 1¢3+2» '

The Top secter contains the memcry reserve areae This aress FD4
throuch FFE, contains 20 bytes used by the autc-exec interrupt
hardware, 2 bytes to denote the value of the curser register and
2 bytes for the power restart addresse

The memory reference 4dnstructions use direct or indirect
addressing to cbttain an effective 2ddress in the core memorye An
effect ive addresss as opposed to the operand address specified as
part of the memory reference instructicns is the ultimate address
on which the instruction actss The two types of addressing are
described in the folicwing sectionse ' S

163ete 'Direct Addressihg

In 2 tsc weord instructions the second wWord contains the 12 bit
effective addresss In 2 one word memory reference dnstructions a
12 bit address is derived frem the 9 bit eddress field of the
instruction and the PCRs if the reference is to an address within
the current sectaors If the address lies in the Top sectorss the
remaining address bits are derived from the sector fields bit
lecation 9, instead of the PCRe :

As noted eariiers ene-wcerd memcry reference dnstructions may
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fInStruqtiOn:Codes' 

‘j‘One-ucrd'memcry_reference instructions can aiways be represented

- unambigucusly in binary notaticne Howevers since binary

- instruction representation is notcriously = cumbersomes
representaticn of machine codes is wusually given in hexadecimal
~or octals The SPD series dnstruction set is given 1inm hex
notaticns S , : . - ~

Instructions of the one-word memory reference class use fields
which doc not break up intc groups of 4 bitss making alternate
representsticens of the dinstructions possibles For ex2mples a
. current sector Load dnstruction from address 10C has the
representation? . : ' :

C00GC0 0 0 100600646 . g100
T, 16

A Load from address 0Os howevers is represented as:

00000 C O 000020000 660G
ST 2 16

Thuss, the first twc hex digits, which contain the op ccdes
~indirect and sectcr titss vary depending cn whether the Msb of
the 9 bit addresc 4s ony whether the instruction 1s using
indirect addressing or whether the referenced byte lijes 1in the
current sectors ‘

The hex repgresentation cf instruction codes used in this manual
a2lweys gives the |lcwest representation of the instructicn (all
sector ‘and  dindirect bitss plus bit 8, off)s Howevers the
alternate representstions should be kept in mind when werking cut
hex -instructiens codes  of the one-word memory reference
instructionse :

2028322 Byte Class

Fach instructicn utilizes the ACR and the ccntents c¢f the byte at
that effective addresse Instructions cf this class may reference
an odd cr an even byte. ¢ ’
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address is equal to the value of bits 0 through 14 is

0 s founds thus zalicwing muﬁtiffével;indirectwaddressing. 3v(

Indirect =
‘fﬂtArif"f'f?, s
Y

f"word:Z_QfAtuc—uord memory reference
~ The three classes of two-word memcry reference instructicns are
~described on the following pagese '
22234212 Ccmpare-and-jump class

The formet for the Cempare and jump class has five fields as
illustrated belows ‘ '

15 11 10 3 7 a
R et ST Fom e P e e +
! S b S . i
I COpcode Field | OQOpext Field | Effective Data Field i
B R : 1
ittt T e it i Dt D U, +
1 o l
1.1 1 Address Field i
I | |
d————— F o e e e e e e e +

Bits 0 through 7 ¢f the first. word contain the effective datas
~bits 8 through 1C the opext field, defire the conditions being
‘tested fori and bits 11 through 15, the cpcode fields, denote the
class of instructinnse Bits 0 through 14 of the second word
denote the address in core to which the precogram will branch if
the condition beinc tested for is mete Bit 15 (I) denctes direct
addressing if off or indirect addressing if one o

The instructions in the compare-and-jump class make an unsigned
compariscn with the effective data and set appropriate bits in
the CSRe The st2tus of the CSR is then examineds The opext field

- 2-18

~ This procedure centinues until 2 word whose bit 15 is.
















2:245¢1s  Test-jump: Register Class

. The format for the test-jumps register ciass of instructions has

five fields as illustrated below:

1 o 0
et e e e m———— e e e e ————————
1 R I i S i

Il Opcode field 1 .Js 4 Cpext field |
e it B T P o e —————————_—— +

I T !

S S | Address Tield I

I ‘ | " }
Pm————— e e e e e e e e e +

15 14 o

Bits 0 through 9 of the first word, the cpext field, define the
cenditions being testeds Bit 10, the JS fields denotes if the
condition being tested is true or falses Bits 11 trouch 15 denote
the class of instructions used for testing the CSRs» ACR or bothe

Bits 0 through 14 of the second word denote the address in core

to which the pregrar will branch if the condition being tested is

mets Bit 15 (I) denotes direct addressing if ¢ff or indirect
eéddressing if one The instructions of the test-jumps register

~classs of dnstructions are described on the fcllowing pagess

The test-jumps register classs of instructions performs tests on
the CSR or ACRa If 3 test 4is met, the next instruction to be
executed is Jccated at the effective address. Otherwises the PCR
is -incremented by Tfour and the next sequential  instructicn is
executeds The ACRs cursor registers and CSR &are not affectede
These instructions reguire two words of memorys The tests
performed are based on the Opext and jump-sense (JS) fieldse The
opcode is 10100, :

Mnemonic Definition Code Description

JCFAL Never . - 8800~ Never causes a' jump e
Jump PCR dincremented by fcur

JCTRU Always . 3CCO0-~ Unconditional jumpe
Jump ' PCR incremented by four

JCLT » Jump on 8900~ Jumps if the €0 bit is
Condition LT ZE€rce

2-23




nefinitien

S Dé;triptien: "’

-7 Jump cn
e Condition»

Jump cn

Condition

Jump ch
" Condition

Jump on

Condition

Jump on
- Condition

Jumb cn
Condition

Jump on
Ccndition

Jump on
Condition

Jump on

Cendition

FQ
CE
eT
NE
NG

PC
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SPD 10/25 Refresh Subsystem

To Be Supplied


















 described in section & Bit 5 thrcugh 7 are not useds

- When the system is initially
not in 8 known mcde. Additionallys the current mode cannot be
sensed by the software programe Therefcre, the mode select

“dinstructions CIO O, must be issued by the program at |east once
to configure the system into a known medes ' ,

BIT:

7-5 4 | '3 2 1 0

—————— F o e e e e e e ————
| I : } , { H

1 Not | Bisync | DSB I ENS 180 {Half
Usedl Cyclic Check | Attribute | Field Karker IChariscreen
—;‘—--+—‘——é————f--—-é——‘—r—°————+-~————-——*—-‘—+——?—+ ——————

1 PARS I ENB | Ds3 164  {Full
0 1 Cyclic check | Attribute | Field Marker IChariscreen
T T T e e e e e e e e e e e e e e

bebe2s cIo 7;‘SCreen Select Command

The refresh subsystem contains 1 cursor registers Since there may
be up to fourpstreens: this dinstruction 1is used to specify on
~ which screen pair the cursor will be displayeda '

‘Once a screen pzir has been selected, ali subsequent curser
commands will  be directed to that pairs To direct a cursor
command te & screer p2ir other than the one currently selecteds
it 1s necessary teo issue 3 new select command toc the desired
pairs A one cycle delay (1s+6 microseconds) is required between
sucCessive CIG 7 Select and/or IOR ccmmandss A NOP instruction

can be used tc wait cut the one cycle delays The issuance of

ejther a CIC Reset or an IOR resets the selected screen to Ge
Cursor wvalues are not changed by either c¢ne of these
instructionse The value in the ACR at the time the select command
is executed defines the selected pair as shcown belowe

[ O R it O D
g 1. , ' -V Screen 0 |} : 1
---1 Not Used +--emcmeeeaa_- + Not Used |
11 1 Screen 1 | ' I
et e e ¥ (U Y

Cursor display'cn 2 particuiar screen within a screen pair is
determined by the range of RAM memory addresses set in the CHR.

4-10

powered-ups the refresh subsystem is
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. .MPR is set to an absolute address w1th1n the screen RAHs unl1ke
‘the CbR r9g1<ter wh1ch emp!cys 11ne/char accressxna.j :

;  In 80 character mode, the ROM converter (deccrmbed in sectxon S )
-~ can be used tc set the MPR cen 2 line/char btasise This is the ONLY
1nstance when the MPR 1s SeL th1s uay, :

Tw0 1nstruct1cns are used to set the MPR. They are the CI0 3 and
€CI0 4 dnstructions and set the MPR Lsb and Msb 3 bits
respect1vely. ) ST e : N - . ~

Le9ale  CIO 4% Set MPR Msb

This dnstruction transfers the contents of the ACR to the & Msb
cf  the MPRs  When addressing Fulli screen (19207 2000)
vconf1gurat10ns the MPR Msb has the follow1ng format:

o e e e e e ———————e 3
I -1 Screen | l H

0 i Not i P2ir 0 | l v {
==+ Used 4+=-======-3+ (0 | RAM Address |
1 I - L Stcreen | | : i
H ¥ Pair 11 } i
o e e e e e g

7 S 4 3 2 8]

Bit 5 throuch 7 2re nct useds Bit 4 g1ves RAM addresses greater
than 7FF when on (these are addresses 1in screen pair 1)

Bit 3 is  set ch, and bits 0 through 2 give the address of a
location y1th1n 2 sCreen paire

Yhen address1nc half-screen (9605 configurationss the following
format 1s used:

+_—._ ______ P o - "’—"‘l'"—-‘l' ________ P e <+

o -} Screen | i Screen | |
0 I Not 1 Pair 0O | I 0 ) RAM }
-—+ +-———w——=t 0 $=———==-=+  Addrs |

I Usec I Screen | I Sc¢reen | 1

1 ! o I Pair 11 l 1 i i
F o e e e e e +

7 s & 3 2 1 g

 Bits 5 through 7 2re not wuseds Bit 4 zliows addresses greater
than 7FF when ons thus selecting screen pair 1s Bit 3 1is set tc
Os Bit 2 =allows addresses greater than 3FF when o©ns thus
selecting 2 screen within the screen paire :

Bits § through 1 o¢oive the Msb address of a lccation within a
'selected screens ' ,

h=14







































ROK Code

. The ROM code converter function is ‘
subsystems It is addressed as device &e The code converter

-~ implements a transltate tazble lcok-up function utilizing 16,384
- bit static ROMe P e R R D

Eleven differnet t?cés“of translate-tzbles are available:

- Te Line/Char to Absolute (80 char/line only)
2s Absclute to Lines/Char (80 char/iine oniy)
3s ASCII to EBCDIC esssesssssesssas
L« ERCDIC to ASCII
5 BCD to ASCII ' o
6s  ASCII to BCD - General Code
7e BAUDOT to ASCII Conversion Tables
8 ASCII to Baudet ' -

Qe Shift Right &
10s Rotate Right 1 4 :
11 ,DeCimal Multiply ssessasseesssese

In additions definitive ROM addresses are given for all ASCII
character representationss as shown in table 5-2e This table also
shows  the ccrrespondence between ASCII and EBCDIC
representaticnss B v ; v ‘

5s1s"  Code Converter Instruction Set

The "input word tc be transiated is loaded into the MPR wvwia the
- CI0 3 and CI0 4 instructionse A CIO 8 instruction is then used to
initiate the cocde +transiation cycles A one cycle delay fIs
required before reading the translated datae The RIO 7 and RIG 8
commands are used tc extract the translated datae o

‘contained in the refresh






























© EBCDIC

INPUT

F

4 MSB
(HEX)

o

INUL
9]

0| 80

90

18P

| 2D| BA

Cc3

D

D8

Cg

\
5C

[¢]
30

SOR
0l

81

9l

AO

‘2F| 8|°

6l

CA

J
6A

(a %)
7E

DS

A
‘41

SF

02

STX -

82

STYN
<]

Al

| B2] BC

62

®
68

73|

DA

8
42

53

2
32

3l ‘

ETX
O

83

B3| BD

6C

74

DB

43

54

3
33

oC

90

84

93
24

A3

| Bal B

63
64

m
6D

75|

DC

44 |

55

4

34

HT
0°

85|

LF
OA

95

A4

B5| BF

65

6E

76

Do |

E
45

56

5

35

86 |

BS
08

ETB
17

g6

A5

86| coj

66

&F

77

DE

46

57

|6

36

‘|pEL

7F

87

JESC

I8

EOT
04

A6

B7| CI

8
67

70

78

DF

a7

58

7

37

97

CAN
18

88|

98

A7

B8| Cc2

68

71

7
79

EO

48

Y
59!

)

38|

8D

EM

- 89

99

A8

B9| 60

i
69

72

TA

El

49

SA

19

39

8E

o2

8A

SA

1
SB|

7c| 2A

o

CcB

D2

e2|

E8

Fa4

FA

vT
08

8F

88

9B

.ZE

2C| 23

CS

cC

D3

E3

ES

F5

FB

|FE

oC

FS
IC

8C

DCa
14

3C

251 40

C6

CD

‘D4

E4

EA

Fe

Fcl

“ICR

oD

GS
1D

ENQ
05

NAK
15

28|

5F| 27

c7

CE

D5

E5

EB

F7l

FD

mlolojlojrlo|o|N|a]o|dlu|n

S0

QE |

RS
IE

ALK
06

F

ST
OF

us

BEL
o7

SE

28|’

3E} 3D

CF

D6

E6

EC

F8

FE

[SUB
1A

21

3F| 22}

C9

DO

D7

E7

ED

FS

FF

4188 |

(HEX)

EBCDIC
INPUT

©5-11















































































128 bytes <can be used by the scftware prcgram  for its own
purpcsess In particulars DOS wuses these bytes to store control
information for access by its utilitiess

Ge2s2s Diskette Vrite Protection

Any diskette can be protected from accidental write cperations by
encaging the Write-Lock button on the drive to be protecteds In
this modes @all write cperaticns to that diskette will be
inhibiteds DCS ytilites return appropriate errcr ccdes if an
attempt is made tec write on a disk that has its Write-Lock
engaged.

Gs3, Operation of Nucleus

Track 0 of every SPD/D0OS diskette contains a boostrap loadabie
precgram czllied the nucleuse. ¥Yhen =2 boctstrap occurss a short
loader program is bcoted 1into ccre which then loads the nucleuse
The nucleus provides a set of basic commands for the maintenance
~of a file systems The remainder ¢f the diskette 1is used for a
file directory 2nd data file areas The files are of four types:

Scurce Files (S) A source file 1is a segquential file
containing characters fror the standard graphic set and is
ncrm2lly used for Assembly language scurce Drogramse

Object Files (0) These are executable pregrams typically
produced as output from the SPD/NOS Assemblers

Relocatable Files (R) These are libraries of reloccatable
moduies precduced by the SPD/DOS Relccatzble Assemblere A
given file can contain one or more meduless Relocatable
mocdules are dincluded in absolute assemblies by use of the IN
(IN Rfilesmodule) Assembler pseudo-0opa

Bata Files (D) A data file is a contiguous set of trackse DGCS
imposes no particular structure on a data files The strucure
of the data file is determined by the program which makes use
of the files Vithin DOS itseifs data Tiles are used as direct
access work filese

94337 Nucleus Leoad Procedure

The nucleus is loaded from the diskette by following the diskette
standard boot prcceduyre:

Load any SPD/DOS diskette dnto unit O of a2 single ¢r dual

¢-3









































































































ALl ZAP commandss except X and a form of = As are:

entered
us1na the standard SPD/DGS L1ne Return Key._;_jw_ S

o In add1t10n: ZAP comrands can
ﬁistored: left justified, cne command to 2 lines in the forms given
. belows Performing a ZAP run in this manner has the advantage of
~ . keeping a pPrmanent record of the changes performedo It's faster;A

“fitoo-
"",Aaaaaifz"df] set Hex acdress aaaa as the current address» aaaa'd
i - Wmay be three or four d191ts. : i
 bazaa . An alternate form of the above commande A blank
- R (b) “followed by four hex digits (three if T
p+1on set) which sets the current addresss No
lanﬂ return 1s needed to enters this command.
2] o o A breakpo.nt 1nstruct1cn, X'7FFC', is placed at
~the current addresse See the discussion of
brcakpoxnts fcr use of this command. ' '
Bzaaa ~'[ Place a breokpo1nt at the specaf1ed address 3323
- Cssss - Specify a logical"éora sizes ssss; that is
' S 'smaller than the actual physical sizee This is .
the ccre size that will be written to the cutput
fi!e»(e-gs 3FFFs 16Ks 7FFF: 32Ks FFFF‘ 64K)
'Db<text>", Dump all core onto pr?nter with message <textDes A

blank (b) separates D from <text>e

Daaaasaaaasssssbdlitext> R
Bump from specified region(s) of core 223aszaaa
- <text> may be supplied as a header and must be
,separated from the last address by a blank (b).

E End ZAP runa C!ose‘output file and ex1t-4

I o N Load core 1mage. Zap terminates processxng - wWith
' ' the core image loadeds but not starteds The
machine waits 1in a DISABLED spine The output

f1le, if ary: is closed befocre the wait occurse

- J : Contrcl is passed to the program entry point as
: read from the input filee Valid only if an input
file was specifieds ‘

Jaaza Contrel is passéd to location aaaae The output.
e fxle: 1f anys 15 ciosed before the jumps '

~9-38

.be read from a f1le. They 'aré'f7‘






























Commands  where = 3 _follcwed by 2 Keyword may be Bt
abbrevxated to the1r f1rst Ietter (:-C., 3P fcr $PAUSE).e o

jSource Iines read frcm'cards or tape ‘are ‘in standard ASCII form;_,
~The backslash \ may be used as a tab character as. deSCr1bed for‘_

i _*rpapep Tape Input 1n sect10n 9080451 Te

"TAQ‘source Itne«'must not be01n w1th the UPDATE command character-

Vﬁ;rs, A scurce lines if it appears in the UPDATE command stream, is
- gcop1ed onto the output f1le. ' e ~ L

"Example~ UPDATE:L IN:GUT:BLACK
: . THIS IS & SOURC: LINE
3423 N

$26528
830 '
‘$DONE

The source f1le IN on the currently selected unit is updated and
the output written tc source file OUT with LABEL BLACK on the
sameé units The new file consists of THIS IS A SOURCE LINE
- folloved by lires 1 throuch 235 26 through 28 and 30 though the
end of the f11e- All update input is locoged to the printers

GeBaboks VERIFY='Verify File/NDiskette Label

Load: ' -
VERIFY Un1tsDSV o
VEsOption FilesLabel

Cptions:

File is a data files
~ File is an object files
. File is @ relocatable files
File is’a source files

Mmoo

- Note: Options are cnty perm1tted for the second lcad requests
VERIFY s used 1in batch ,(cards: tapes file command) mode to

verify that a diskette has the expected dskname (that the correct

diskette is lcaded)s : ; :

‘VCRIFY can also be used to ver1fy that a file is present and has
the expected label by {oading the utility in the second load

format., o

VERIFY signals an error condition if the expected OSN or file
“label does not match the actual cnes

Example- VE 1,IHADSK



























9.10.12- RFNAMF Error Codes

RED1 Error reading directorys Search checks
REQD2 Errcr resding directorys Read checks

RFO3 Errer reading directorys Unit 1inoperableos
REOL Specified file not found.

RFDJS Errcr writing directoryes Search checks
RFO & Errcor writing directorys Verify checke
REQ7 - Frrer writing directorys Unit inoperables
REOG Frror writing directory. Write protecte
RETO New file name not uniques

RE11 Missing or duplicate optione

RE12 Parareter format erroras

9a10213s TMOVYF Frror Codes

TMC1 Tapge unit is off line or formatter turned offa
THOR2 Attempt, to backspace past BOTa

TMO3 Attempt tc pesiticn past dcecuble end of filee
TMO4 Attempt to position past EOTs

TMCS Read error during list opticne

TMOé Parmeter format errore
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. Column Conventions:

Source Line Format

:°?“lifﬁ0'}x ff¥f16'_J 'f( 3g*‘

'-ff'rLat;él't ~ Opcede - Operands‘*Commen£s'

Comment Lines:

% ' Comments

1:

- B Deletable CommentS' :

 Title Medification

‘Main Title Modification
Sub-title Mcdification

10,2.‘ =~xpressions

Data Constant SpeCification

n
g1
g!
X1
ta
e

or DIn! Decimal dinteger

nt " . Binary integer

n’ o Cctal integer

nt Hexadecima|l integer '
'~ single character ASCII constant *
bt Dcuble character ASCII constant

Assembler Symbcls

$

$8
D
$L

$X

* %

*

Current value of Locaticn counter
16 bit wvalue set during Assembler load
~ Buplicaticn ctount
. 'Current value of Load counter
or 3C The location of the CUR: FFE
L - Zero constant operand

To include a quote one simply writes '''.
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12s Summary of Centrotler Programming

This section summarizes the INCOTERH Communicetions Control ler
command sets For detailed pregramming informations consult the
INCOTERM Communication Controller Reference Manuale

1247 Asynchrenous Centrecller Commaprd Summary

-___—_‘_-—._-—_—_—_—_,,-_—_.—.__—_—-_—_—_-—._—-_—_-—_—

Command Functicn

cic 3 Reset RTS

Cig 1 General Reset

cio 2 Set Transmit Mode

CI1Io 3 Set Receive Mode

CI0 4 Set Line 3rake/Pricrity Data
CIO0 4 Set RTS

Cio 12 Mask Interrupts

CIO 8 Unmask Interrupts

¥I0 1 Yrite Dats

Wio 2 Set Data Terminal Ready

WIo 4 Reset Datza Terminal

WIQ & Set RTS

RIO 1 Read Data

TIO 0O ACX 1if Controller Present

TIO 1 ACK if Date Set cn Line/No EOT
Tic 2 ACK 1if No Data Set Error

TIO 4 ACK if Nc Overrun

TIC & ACK 1f No Line Brezk/No Cance!

12¢721s Summary cf Merced CIO Commands

T T i U e S e S e S e s O s S e S s, S e s T B et " g, > o

e T T s T e W s S o S s, T s, P oy % g, W e, v, U iy . g, S W i o

CIc 13 General Reset plus
Mask Interrupts

cIo ¢ Ceneral Reset plus
' Unmask Interrupts

CI0 14 Set Transmit Mode plus
Mask Interrupts

C10 & Set Transmit Mode plus
Set Line Brezk/Priority Data
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