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The Octopus—Machine

Implentation
* Python

* C (faster)
Visualisazion
* Signals

* Registers

* Control Unit
Execution
*works like Hardware
Memory
*8KB
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Microcode JA AN

You can create your own
Microcommands easy with a simple
Form.

* Source Register

* ALU - Functions

* Destination Reglster RRus C-Bus  CPU  Spaicher Jump  Naxt Microaddress
* (MDR wMAR (" AND ¢ rol | JMPG][i4E (o) o |8
Memory Commands “PC [ MDR OR  rmad [ JAVN | swich =
" ~MBR [PC ~NEG  wite I JAMZ Cuent Address oo -
Control Commands (Jump) e T e
~ SP LV [ ENA rsﬁtuhmtmnnn
LV ~ CFP w ENB Mnemonic | o P o |
~CPP TGS INV ovalep ~ del
~TOS [ OFC [INC Desciption
—OPC T H s Mo Shitt |Jur"||::| it the result of last
- 5LLB Params
Insert Gommand | — SRA1 |0
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Generating Assembler

Because you can create your own |
Microcode, every Instance of the e
1 1 "NMDR v MAR (° AND tonot | JNPG 148
Octopus Mas.chme can be different. So e e e L
you need a different Assembler for every CNBR [PC CNEG  wite [ JAMZ Curent Adoress
. . ~ MBRU 8P & ADD [ leich 147 o | = 3
Microprogramm. You can give for every P LV [ENA I~ switch crent address LI LY IET
. . LV CFP W~ ENB Mnemoni
Microcode a Mnemonic and the number ST mo A oy >
TOS OFC INC: Description
of Parameter qnd you can generate a T h e o o e T
Assembler written in Python. - sl Parars
Inssrt Command | - SRA1 o Parameters
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The Programming Language O

Requirements

* based on Extendable Markup Language (XML)

* simple parser like the parser of Lisp

* using namspaces for different versions of Microcode
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JARAN
Insert Microcode in O '

<0>
<add_microcommand>
<name>new_microcommand</name>

<b-bus>MDR</b-bus> o | o 80
<c-bus>TOS</c-bus> L EIEE3
<inc>1</inc> o write [ JAMZ Cumrent Address nnn
mnc mc  lelch 47 v » 8
v [~ switch curmant mﬂmnnn
<addr>62</addr> l”'mﬂ""ﬂ & e o
—GPP T TAS [ INY ovelcp ~ del
<n.addr>‘63</ a(:ldr> ~TDS [ OFC INC Description
<side>right</side> ~OPC [H & NoShit Jump it the resuit of lest
<nside>left</nside> -~ SLL8 Parars
Inszrt Command | — SRA1 |'|L'!

</add_microcommand>
</o>
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Realiziation in Hardware

* tow ranges of microprogrammemory are reserved
* jumps are possible

* modification of the existing microprogram is not
possible
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Microprogram to extend Microcode

omm
mms

* every microcommand contains the address of the next one
* a microcommand need 36 bit
* a address range of memory is mapped to the microprogrammemory
* the address contains the microprogramaddress and the address of the next microcommand
Ossamblercommands:
omic — three bits for the microcommand and two bits for the addresses
define — insert the new mnemonc into the list of the Ossambler

bopbbbbbobobopopON 215216

T current T next

address address




I DUALE HOCHSCHULE
SACHSEN

Q_-I:l-‘_‘:]ﬁ]ﬁﬂn_f'lﬁ :
Exampls Fibs cl numbers
odup (2)
odup (2)
. :loop
oadd (3)
odup (2) H=MDR=1, wr
odup (2) MAR = MDR=PC=1
ostore var2 (7) MDR=MDR+H, wr
oload varl (6) PC=MAR=PC+1
oadd (3) OPC=MDR+H
odup (2) H=MDR
odup (2) MDR=0OPC, wr, goto 3
ostore varl (7)
oload var2 (6) 5 cycles
ogoto loop (6)
46 cycles
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Conclusion

* the compiler and the hardware must support inserting Microcode
* changing Microcode is hard for real hardware

* embedding Microcode into sourcecode is easy

* it hast advantages for the performance
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