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Ay strirg Used to specify labsls to comtrol microceds ssquencing, Labels that end ina 1 or 2 are
used for dispatching with & jump tabls that iz indexed based on the opeode, Cther labels
Labal are used as direct targsts in the microinstruction ssquencing. Labels do not gensrate
control signals directly but are used to define the contents of dispatch tables and generats
control for the Sequencing fisld,
Ldd Causa the ALL o add.
ALU control Subt Causs the ALL to subtract; this implements the compare for brarches.
Func cade Use the instruction's funct field to detemmine ALU contral,
I Use the PC as the first ALU input.
SRC1 - =L
L) Ragistar & is the first ALL input.
B Register B is the sscond AL input.
SRCD 9 Use 4 for the second ALL input.
Extend Use cutpat of the sign extension unit as the second ALU input.
Extshft Use the output of the shift-bytwo unit as the sscond ALL input.
Read Raad two ragisters using the rs and rt fislds of the IR as the register numbers, putting the
data into registers A and B.
. Write ALU Writs the register file using the rd field of the IR as the register number and the contents
Lo of ALUOUE as the data.
Writs MOR Writs the register fila using the rt fisld of the IR as the register numbsr and the contents
of the MDR as the data,
Read PC Read memary using the PC as address; wiite result into IR (and the MDR).
Mamory Read ALU Read memary using ALUOLUL as address; write result inte MDR.
Write ALU Write memaory using the ALUOUL as address; contents of B as the data.
ALU Write the output of the ALL into the PC.
PCWrite contral ALUOut-cond Ifthe Zera cutput of the ALL is active, wiite the PC with the corterts of the register ALUOUL,
Jump address Writs the PG with the jump address from the instrustion.
Geq Choose the next microinstruction segquentially.
Sequancing Fetch Go to the first microinstruction to begin a new instruction.
Dispatch i Dizpatch using the ROM specified by i (1 or 2).

FIGURE 5.7.2 Each field of the microinstruction has a number of values that it can take on. The second column gives the passible
values that are lagal for the field, and the third column defines the effect of that valus, Each feld value, ather than the label feld, is mapped to a partic-
ular setting of the datapath control lines; this mapping is described in @ Appendix C, Section C.5. That section also shows how the label field is used
to generate the dispatch tables. As we will see, the microcode implementation will differ slightly from the finite state machine contrel, but only in ways
that do not affect instruction semantics.
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FAIGURE 5.7.3 The microprogram for the contrel unit. Recall that the labels are used to determine
the targets for the dispatch operations. Dispatch 1 doss a jump based on the IR to a label ending witha 1,
while Dispatch 2 does o jump basad on the IR to a label ending with 2.



