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Micro-ProgrammedControlUnits

Microprogrammedcontrolunit:theselectionofcontrolsignalsfrom
acontrolstoretobringaboutthedesiredsetofregistertranfer
operations.Onecanthinkofamicroprogrammedcontrolunitasan
innercomputerthatdrivestheoutercomputer.

Host Machine
(micro−architecture)

Target Machine
(instruction set architecture)

realized with
microprogram

Thecontrolsignalsthatcanoccurinamicro-instructionarecalled
micro-operations.
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AMicro-ProgrammedControlUnit
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HardwiredvsMicroprogrammedControlUnits
Hardwired:

advantages:veryfast

disadvantages:(i)inflexible,(ii)randomlogic

Microprogrammed

advantages:(i)flexibility(easytopatchfixes),(ii)emulationofseveral
machinesononehardwareplatform(seenextpage)

disadvantages:slower
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Emulatingmultiplearchitecturesononehardware
platform

BurroughsB1700:supportingmultipleinstructionsetarchitectures
forthelanguages(i)Basic,(ii)Fortran,and(iii)Cobol&RPGII.

SpaceimplicationsB1700IBMS/260savings
7sampleFortran280K560K50%
20COBOL450K1490K70%
31RPGII150K310K52%

PerformanceimplicationsB1700IBMS/3,Model10speedup
RPGIIcomputebound25sec208sec8.3

butB1700cost75%moretobuild.
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TypesofControl

immediatecontrol:thebitsofthemicro-instructionareconvertedinto
controlsignalsthatdirectlycontrolmachineresources

residualcontrol:controlofthemachineresourceisachievedasa
resultofbothbitsinthemicro-instructionandthevalueofsome
machineregister

bitsteering:encodedmicro-operationsinfieldAofthe
micro-instructioncontroldifferentmachineresourcesdepending
uponthevalueoffieldBinthemicroinstruction.

TypesofControl5



Hamacheretal,ComputerOrganizationECECS326

SpecificMicro-instructionEncodings

DirectControl:(unencoded)eachcontrolsignalisrepresentedasa
singlebitinthemicroinstruction.Thus,forNcontrolsignals,we
needatleastanN-bitmicroinstruction.

Maximalencoding:allNcontrolsignalsareencodedintoasingle
fieldofdlog2Nebits.Note:noparallelismisavailableandthe
decodercanbecomplex.

Minimallyencoded:encodeonlythosecontrolsignalsthatwehave
nodesiretoexecuteinparallel(e.g.,ALUoperations).
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TypesofMicro-Architectures

Vertical:

•asinglemicro-operationspecifiedpermicroinstruction
•leadstosmallmicroinstructionwordlengths(16-32bits)

Horizontal:

•severalmicro-operationsspecifiedpermicroinstruction
•leadstolargemicroinstructionwordlengths(100sofbits)

Diagonal:

•variesbetweenhorizontalandvertical
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TimingConsiderations

•mono-phasetiming

•poly-phasetiming
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Branching

•specializedbranchmicro-instruction(vertand/ordiagonal)

•2branchdestinationaddresses

•1branchtargetaddressmodifiedw/conditionsfromcurrent
machinestate

Branching9


